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A *60 km long Veldurti–Kalva–Gani (VKG) fault is one of the identiBed strike-slip faults extending from
Eastern Dharwar Craton (EDC) to Cuddapah basin in South Indian Shield. The recorded recent seismic
activity during year 2012–2016 show occurrences of three microseismic events (\Mw 2.0) in the vicinity of
this fault. Historically, no major seismic events are recorded near this fault except magnitude of 5.0–5.9
(1843) earthquake at about *80 km west of this fault near Bellary. In the present study, analysis of
available gravity, aeromagnetic and newly acquired ground gravity and magnetic data in the vicinity of
the fault has been carried out to understand subsurface characteristics of this VKG fault and nearby
structural features related to recent seismic activity. Analysis of aeromagnetic and gravity data shows
shallow origin of the fault and earthquakes are associated with the zone of intersection like cross
faults/lineaments which are parallel and perpendicular to the VKG fault. The calculated log normalized
radially averaged power spectrum of the available gravity and aeromagnetic data shows four average
depths h0 (12.7 km), h1 (6 km), h2 (2.0 km) and h3 (0.5 km). These estimated depths are possibly, bottom
of the upper crust, thickness of the Cuddapah basin sediments, horizon of the basic sills, Cows and the
ferruginous quartzites and cumulative stratigraphic thickness of the Tadpatri shales and the Kurnools in
the areas, respectively. The jointly inverted 2-D model from the ground gravity and aeromagnetic data
along 2.7 km proBle across VKG fault shows, faulting between Banganapalli Quartzite and Tadpatri
Shales. The estimated average focal depth from the observed microseismic events is around 13 km. It is
concluded from the present study that the observed microseismic events in the vicinity of VKG fault are
associated with the intersection zones of cross faults/lineaments near the VKG fault and originated at an
average depth of 13 km might be bottom of the upper crust. The estimated depths from the present
analysis are well corroborated with previous geophysical studies.
Keywords. Veldurti–Kalva–Gani (VKG) fault; Eastern Dharwar Craton (EDC); Cuddapah basin;
gravity; lineament; fault and aeromagnetic.

1. Introduction
ENE-WSW oriented Veldurti–Kalva–Gani (VKG)
fault is located at northern part of Cuddapah basin
(CB) with a length of about 60 km (GSI 2000)

starting from Nallachelimal village to Dornala
village passing through Veldurti–Kalva–Gani
regions. The southwestern part of the fault is
occupied by unclassiBed crystalline/Achaeans and
Dharwars, while the central part is occupied by
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Cuddapah basin sediments namely Papaghni,
Chitravathi, Kurnool series and the northeastern
part is occupied by Krishna series (Bgure 1). The
history of this fault reCects repeated movements
which are associated with the down-dip and up-dip
movements (Chetty 2011). To the west of this
fault, the basement is exhibited in the form of
arcuate structures and shifting of beds are of strikeslip nature (Milani and Davison 1988). Narayanaswami (1959) reported drag folded nature of
this fault and marked as WSW–ENE trending enechelon shear faults. Due to strike-slip movements
at different regions along this fault results steep
monocline, i.e., Kalva wall (Nagaraja Rao et al.
1987) and Chetty (2011) re-interpreted the fault as
a transfer fault but not of a simple strike-slip fault
of ‘Anderson type’. The paleo-stresses obtained
from the surrounding region of VKG fault show an
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early (possible Paleoproterozoic) extensional
regime aAected the lower Cuddapah sequence,
and a late compressional to strike–slip regime
recorded in the younger Kurnool group (Tripathy
and Saha 2013). Lakshminarayan and Vijaya
Kumar (2018) reported high level magma intrusive such as dykes, laccolith and vents near Gani
inlier in the Kurnool group and spread as vesicular basalt at intersection zones of cross faults.
Further, fault controls a depth of *700 m along
the lithological discontinuities in the country
rock sediments.
The VKG fault lies in the seismic zone of II and
historically only one earthquake near Bellary,
Karnataka on 01.04.1843, whose magnitude is
supposed to be 5.0–5.9 occurred 80 km west of
this fault (GSI 2000; Sitharam et al. 2006; Raja
Ram et al. 2010). This earthquake can be

Figure 1. (a) Geological map of Cuddapah basin in Eastern Dharwar Craton (EDC) locating the study area, VKG fault and
location of recorded earthquake event EQ1, EQ2 and EQ3 (modiBed from Patranabis-Deb et al. 2012; Collins et al. 2015;
Sheppard et al. 2017) and (b) location of ground gravity and magnetic study along ProBle P1 near Veldurti–Kalva–Gani (VKG)
fault.
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associated with the closepet granite belt deBning a
shear zone at the western boundary of the Eastern
Dharwar Craton (Srinagesh et al. 2015). Apart
from the seismic history of this fault, it is associated with hot springs (GSI 2000), which are
located near the Kalva region. One hot spring is
located very near to the Kalva area, whereas
other hot springs are located in SW (about 10 km)
and NW part (about 12–17 km) of the Kalva area
(Bgure 1).
During the period from 2012 to 2016, CSIRNGRI Seismic Observatory has recorded three
microseismic events \Mw 2.0 near to this fault
(Bgure 1). Two events (EQ1, EQ2) were located
in the southern part of the Kalva region at
around 9 km away from the fault. Another event
(EQ3) is located between the Atmakur and VKG
fault at a distance of *7 km north of the VKG
fault. One of the events occurred (EQ1) near to
the hot spring area in the south of this fault. In
view of the strike-slip nature of this fault associated with high level magma intrusive, historic
and recent seismic activity lead to study this
fault, further in a prospective manner to understand subsurface characteristics and associated
structural features, depth estimates of subsurface
formations.
Several geophysical studies have been carried
out with in the study region such as gravity studies
by Qureshy et al. (1968), Balakrishna and Paul
(1970), Kailasam (1976), Krishna Brahmam
(1989), Ram Babu (1993), Singh and Mishra
(2002), Prasanthi Lakshmi and Ram Babu (2002),
Singh et al. (2004), Rama Rao et al. (2008, 2013),
etc., aeromagnetic studies by Atchuta Rao et al.
(1970), Babu Rao et al. (1987), Mishra et al.
(1987), Rama Rao et al. (1991, 2011), Satish
Kumar et al. (2015), deep seismic sounding (DSS)
studies by Kaila et al. (1979), Kaila and Tewari
(1985), Chandrakala et al. (2013) and magnetotelluric studies by Naganjaneyulu and Harinarayana (2004), recently integrated studies by
Chandrakala et al. (2017), Pandey et al. (2018) and
others.
However, detailed geophysical studies particularly on VKG fault is lacking, which is associated
with micro-earthquake activity. To understand
the seismo-tectonics of this fault, we have analyzed existing gravity and aeromagnetic data and
supplemented with new gravity and magnetic
measurements across the VKG fault. These
results are compared with other geophysical
studies.
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2. Geological setting of the study region
The area of study (Bgure 2), is in and around
the well-known ENE–WSW oriented Veldurti–Kalva–Gani (VKG) fault located at northern
part of Cuddapah basin (CB) with a length of
about 60 km (GSI 2000). The area of study bounded between 77°350 –79°100 E longitude and
15°250 –16°000 N latitude (Bgure 2). It is occupied by
unclassiBed crystalline/Archaeans, the Dharwars
in southwestern part, central part is occupied by
Cuddapah basin sediments namely Papaghni,
Chitravathi, Kurnool series and the northeastern
part is occupied by a Nallamalai series (Bgure 2).
The sedimentary strata displacement is observed
as oblique normal faulting near Kalva region
(Tripathy and Saha 2013). Previously, this fault
was also considered as wrench/hinge fault (Coulson 1933; Nargaraja Rao et al. 1987). Along the
fault line, granite gneisses are exposed in the
extreme west on the foot wall side, whilst the
eastern side is occupied by Gulcheru quartzite,
Vempalli, Tadpatri, Narji limestone and Paniam
quartzite formations. Further, hanging wall is
occupied by a Kurnool group of Narji limestone,
Owk shale and Paniam quartzite.
King (1872), Narayanaswamy (1966), Sen and
Narasimha Rao (1967), Crawford and Compston
(1973), Meijerink et al. (1984), Nagaraja Rao
et al. (1987), Bhaskara Rao et al. (1995),
Chatterjee and Bhattacharji (2001), Lakshminarayana et al. (2001), Anand et al. (2003), Saha
and Tripathy (2012a, b), Sesha Sai (2014),
Chandrakala et al. (2017), Pandey et al. (2018)
and others studied the various geological aspects
of the EDC and in particular, the Cuddapah
basin.
The Proterozoic Cuddapah basin (CB) is positioned on the eastern side of the EDC, South
Indian shield occupies an important place in Indian
geology having a length of 450 km in the NS
direction and a maximum width of 145 km in the
middle. The concave eastern margin is highly
deformed, folded and faulted, while the convex
western margin is less disturbed and deformed
(Bgure 1). Nagaraja Rao et al. (1987) reported at
least six episodes of intense igneous activity that
directly relates with the initiation and development of the basin.
CB is a mosaic of different sub-basins with
complex structure. The sub-basins include
(i) Papaghni, (ii) Nallamalai, (iii) Srisailam, (iv)
Kurnool, and (v) Palnad (Bgure 1). The
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Figure 2. Geological map in and around VKG fault (modiBed after GSI 1981) with the location of study area of ground gravity
and magnetic studies and location of deep seismic sounding studies proBle along Alampur–Konki–Ganpeshwaram (Kaila et al.
1987).

Cuddapah Supergroup (1600–1300 Ma) consists
mainly arenaceous, argillaceous and calcareous
to dolomitic units with sill and dykes. Kurnool
group (980–520 Ma) of rocks overlie the Cuddapah supergroup unconformably and is well
developed in two distinct sub-basins, viz., Kurnool and Palnad sub-basins. Kurnool sub-basin
occupies the western part and the Palnad subbasin is existing in the northeastern part of the
Cuddapah basin. The 500 m thick Kurnool group
has two cycles of quartzite–limestone–shale
sequence. This group mainly consists of carbonate facies sediments with subordinate Bne
clastics. Stratigraphically, Kurnool group is
classiBed into Jammalamadugu and Kundair
subgroups.

3. Data acquisition, compilation
and processing
In the present study, we have used available
gravity and aeromagnetic data and collected new
ground gravity, magnetic data near the VKG fault.
The earthquake parameters have been obtained by
the 16 broadband station network which is in
operation both in the states of Andhra Pradesh and
Telangana, since 2008.

3.1 Gravity data
A newly available Bouguer gravity anomaly from
gravity map series of India (GMSI) (2006) with a
contour interval of 5 mGal is digitized and recontoured/gridded using Oasis Montaj version 6.1
mapping software (Geosoft 2006) and is presented
in Bgure 3.
3.2 Aeromagnetic data
The CSIR-National Geophysical Research Institute (NGRI) conducted aeromagnetic survey over
parts of the EDC and the Proterozoic Cuddapah
basin during 1980–1982 using a rubidium vapour
magnetometer mounted in the tail boom in aircraft, which also covered the northeastern part of
the Cuddapah at a Cight height of 150 m with N–S
proBle spacing of 1 km (NGRI 1985; Babu Rao
et al. 1987; NGRI 2001).
Total intensity aeromagnetic anomaly map covering the area around the VKG fault, is redrawn by
digitizing the contour map in 1:63,360 scale map
(Bgure 6) using Geosoft (2006) software by minimum
curvature technique and projected as grid image/
map. In general, aeromagnetic data was subjected to
all standard corrections like lag correction, heading
correction, spike removal, diurnal, IGRF and leveling
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Figure 3. Bouguer anomaly image/contour of the study area (GMSI 2006) with project VKG fault (GSI 2000).

correction. In the present paper, no details are provided regarding corrections to raw Beld data, since it
is available in the form of contour map (NGRI 1985;
Babu Rao et al. 1987; NGRI 2001).
3.3 Field ground gravity and magnetic data
A 2.7 km long proBle (P1) data was acquired across
VKG fault near Bhramanapalli village (Bgure 1b).
Gravity and magnetic data were acquired at a station interval of 50 and 10 m, respectively, along the
proBle P1 using micro-gravity meter model D116
(Lacoste and Romberg make) with a resolution of ±5
lGal and magnetic data with Proton Precession
Magnetometer model G-856 (Geometrics make)
with a resolution of 0.2 nT. The position and elevation of the survey points have collected using Leica
total station with an accuracy of 1.5 cm. The
acquired gravity data was subjected to all the standard corrections like drift, free air, latitude and
Bouguer, etc. The magnetic data was also subjected
to spike removal, diurnal and secular variations. The
outcome of gravity and magnetic data is presented in
the form of Bouguer anomaly and total intensity
aeromagnetic anomaly Beld (Bgure 12).

NGRI are analyzed (Bgure 13). Broadband stations
are located at a distance of 94–374 km seismic stations
from the epicenters of three microseismic events.
These seismic stations mainly SLM, URV, PULV,
NJS, ADKI, CUPL, HYBB, KLRI, GANGA, and SRS
are in operation since 2008 in Andhra Pradesh and
Telangana states. Each of the seismic station is
equipped with 24-bit Reftek recorder and Reftek &
CMG-3C 120 sec seismometers. Data is recorded in
100 samples per second in continuous mode. Earthquake data is processed in near real time to obtain
earthquake data parameters, since the seismological
stations are connected by terrestrial link. Spatial distribution of epicenters provides information about the
tectonic regime and source zone extent in the study
region. Earthquake hypocenters are to be located
precisely, to study structure or to know the process
involved in triggering earthquake activity. Seisan
software Version 11 was used in preprocessing the
earthquake wave forms and initial hypocentral
parameters were obtained using HYPOCENTER
program, which is built in the Seisan software (Havskov and Ottemoller 1999). The epicentral parameters
are provided in table 1.
4. Results

3.4 Earthquake data

4.1 Analysis of Bouguer gravity data

In the present study, earthquake data of 16 broadband
semi-permanent seismic stations operated by CSIR-

Figure 3 shows the Bouguer anomaly of study region
and the anomalies in the study area vary between

40

Page 6 of 16

J. Earth Syst. Sci. (2021)130:40

Table 1. Earthquake record for observed events (EQ1, 2 and 3).
Origin time (UTC)
Event name
EQ1
EQ2
EQ3

Year/Month/Date

Hh:min:sec

Latitude N°

Longitude E°

Depth (km)

Magnitude (ML)

2016/01/28
2012/11/07
2016/01/02

12:42:41.1
09:44:7.1
02:04:50.7

15.520
15.545
15.783

78.182
78.274
78.509

03.3
12.8
12.5

1.6
1.9
1.4

–120 and 80 mGal with a maximum amplitude
of +15 mGal. The ENE–WSW oriented Veldurti–Kalva–Gani (GSI 2000) fault is associated
with varying gravity anomalies with termination of
NW–SE trending gravity high and low zones may be
due to this fault, and south of the fault the signatures
of these features also change probably as manifestation of this fault from the Bouguer anomaly map.
A NW–SE trending high positive gravity anomaly
with an amplitude of +15 mGal coincides with the
Kurnool–Kalva (between 77°450 longitude and
78°150 longitude) region and it is Canked by low
gravity anomaly on either side. Krishna Brahmam
et al. (1986) reported that this gravity high has no
correlation with surface geology or known structural
trends, since this gravity high extends to Archaean
basement. The recorded microseismic events EQ1
and EQ2 are associated within gravity high.
To understand the deeper and shallow structures
in the study area, regional-residual separation
has been done with using wave number (K0 is
0.0380952 cycle/m) for low and high pass Blters.

residual map. The earthquake epicenters (EQ1 and
EQ2) located to the south of VKG fault near Kalva
region close to lineament L1 inferred from aeromagnetic studies are shown in Bgure 6.

4.1.1 Regional-residual of Bouguer anomaly

Figure 6 shows total intensity aeromagnetic anomaly (TMI) Beld image/map in and around VKG fault
(NGRI 1985; Babu Rao et al. 1987). Aeromagnetic
anomalies vary from –140 to 70 nT. High amplitude
short wavelength anomalies are observed in the
southwestern part of the fault region. The short
wavelength magnetic anomalies do represent the
response of the thin cover and/or exposed gneissic
basement. Smooth and long linear magnetic
anomalies are seen in the NE part of the fault representing presence of Cuddapah basin sediments
underlain by a crystalline gneissic basement.
The SW part of the region (Bgure 6) is juxtaposed
with several linear anomalies oriented along
WNW–ESE to NW–SE, ENE–WSW to NE–SW,
NS, NNE and NNW directions. However, the
NNW–SSE to NW–SE directions are dominant in
the southwestern part. It is also observed from the
aeromagnetic map that several linear anomalies are
extending into the basin, which may relate to the

Figure 4 shows the regional gravity anomaly of the
study area, gravity anomalies are varying from –80
to 115 mGal with a maximum amplitude of +15
mGal. The observed gravity features from Bouguer
anomaly are also reCected in the regional gravity
map. Hence, the observed gravity features in the
Bouguer and regional anomaly maps are due to the
deep seated geological features. No fault signature
is observed from the regional gravity map also.
Figure 5 shows residual gravity anomaly of the
study area. The residual gravity anomalies vary
from –6 to +7 mGal with a maximum amplitude of
1 mGal. It is clearly observed from residual
anomaly map abrupt termination of gravity closures along the projected VKG fault. It is inferred
from residual anomaly, faulting is prominent in
shallow levels. Further, signatures of Atmakur and
Bhavanas river fault are also inferred from the

4.2 Analysis of aeromagnetic data
Aeromagnetic anomalies provide lithological variations of crustal rocks both in lateral and vertical
directions in metamorphic basement complexes
(Gay and Jr 1972). In general, short wavelength
magnetic anomalies are superimposed on long wave
length anomaly pattern in granitic gneissic basement. The magnetic anomalies orient along the
structural features like dykes, quartz reefs, shear
zones, etc., and amplitudes also vary in wide range.
Further, characteristic anomaly pattern may be
observed at zones of migmatization, emplacement
of granite, gabbros and granodiorite complexes.
4.2.1 Total intensity aeromagnetic (TMI)
anomaly
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Figure 4. Regional gravity anomaly image/contour of the study area (GMSI 2006).

Figure 5. Residual gravity anomaly image of the study area (GMSI 2006) with projected magnetic lineaments (Bgure 6).

major basement fault/fractures. The orientation of
the magnetic anomalies relates to structural grain of
the basement. The magnetic trends associated with
dislocations of the anomalies may be interpreted as
faults and other linear features (NGRI 1985).

The major VKG fault is demarcated along with
possible extensions from aeromagnetic data. Major
magnetic lineaments (L1–L5) are also delineated.
Magnetic lineament ‘L1’ (*60 km) runs parallel to
VKG fault (Bgure 6).
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Figure 6. Total intensity aeromagnetic anomaly Beld image of the study area (NGRI 1985; Babu Rao et al. 1987; NGRI 2001)
with identiBed magnetic lineaments.

Recent microearthquakes are located in the
region of inferred magnetic lineaments L1 and L3.
The lineament L1 strikes parallel to the main VKG
fault and is south of it. The inferred magnetic lineament L3 strikes in the NW–SE and these two
magnetic lineaments cross each other at approximately in the region of seismic events EQ1 and
EQ2. The seismic event EQ3 is towards north of
VKG fault in the area of Cuddapah sediments.
The microearthquake activity in the vicinity of
the lineaments L1 and L3, which are associated
with positive magnetic anomalies indicate the
presence of intrusive into the fault zones and/or are
emplacement of quartz reefs in the fault/fracture
system (Laxminarayana and Vijaya Kumar 2018).

(Baranov 1957; Baranov and Naudy 1964). In the
present study, RTP transformation is used for the
aeromagnetic data by using magnetic inclination of
17.8 and declination of –1.5. After applying RTP
transform, observed magnetic anomalies are oriented as high positive to low negative from south to
north. Figure 7 shows RTP map of the study area
and the transformation of anomalies are clearly
reCected in the study area. The interpretation of
magnetic lineaments from total magnetic anomaly
is also reCected in RTP map. The VKG fault is also
clearly reCected in RTP map.
Regional-residual separation has been done to
RTP of total intensity magnetic anomaly (Bgure 7)
for using wave number (K0 is 0.0865865 cycle/m)
for low and high pass Blter.

4.2.2 Reduction to pole (RTP) of TMI anomaly
In general, magnetic anomalies are observed anywhere in the earth shows bipolar except at pole.
The asymmetric nature of the anomalies is mainly
due to dipolar nature of the geomagnetic Beld.
Hence, observed anomalies over the causative
sources are also inCuenced by geomagnetic Beld of
the earth. Due to this eAect, interpretation of Beld
magnetic anomalies may be complicated. Reduction to magnetic pole (RTP) is one of the transforms used in frequency domain for conversion of
asymmetric magnetic anomalies to symmetric

4.2.3 Regional-residual of RTP based
aeromagnetic anomaly
Regional-residual separation for the RTP anomaly
aeromagnetic data was applied to understand the
nature of VKG fault and associated formations in
deep and shallow levels (Bgure 7). No signature of
deep seated nature of VKG fault is observed from
the regional anomaly map. The lineaments L1–L5
signatures are also not reCected in regional anomaly map, particularly L1 and L3 (Bgure 8).
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Figure 7. Reduction to pole (RTP) anomaly of total intensity aeromagnetic anomaly Beld image of the study area (NGRI 1985;
Babu Rao et al. 1987; NGRI 2001) with identiBed magnetic lineaments.

Figure 8. Regional anomaly of RTP based aeromagnetic anomaly image of the study area (NGRI 1985; Babu Rao et al. 1987;
NGRI 2001) with identiBed magnetic lineaments and contour interval of 5 nT.

The marked magnetic lineaments/faults from
TMI map are well reCected in residual anomaly
map (Bgure 9). The signature of VKG and magnetic lineaments L1–L5 are also observed from the

residual map. Hence, it is well versed from regional-residual separation of aeromagnetic, the VKG
fault and identiBed lineaments are reCected in
residual map only, and are shallow in nature.
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Figure 9. Residual anomaly of RTP anomaly image of the study area (NGRI 1985; Babu Rao et al. 1987; NGRI 2001) with
identiBed magnetic lineaments.

Figure 10. Log normalized radially averaged power spectrum
of the Bouguer anomaly (Bgure 3).

4.3 Spectral analysis of gravity and magnetic
data
The log normalized radially average power
spectrum of potential data provides the depth
to the gravity/magnetic horizons (Spector and
Bhattacharyya 1966; Naidu 1970; Spector and Grant
1970; Hahn et al. 1976 and others). Prabhakar et al.
(2013) provided, details of calculation of log normalized radially average power spectrum of
potential data. The slope of the spectrum provides

Figure 11. Log normalized radially averaged power spectrum
of the total intensity aeromagnetic anomaly (Bgure 6).

depth to the different gravity/magnetic horizons.
The average depth of the gravity/magnetic horizon
is estimated by using depth=1/4p 9 (slope of the
straight-line in spectrum).
Figures 10 and 11 show the power spectrum of
the 2D gridded Bouguer and aeromagnetic anomaly of the study area. The obtained average depths
from the power spectra are h0 (12.7 km), h1 (6.1
km) and h2 (1.9 km) and h3 (0.5 km). The obtained
depths are probably, bottom of the upper crust
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Figure 12. (a) Elevation of proBle P1, (b) observed ground magnetic data, (c) observed, calculated and RTP based
aeromagnetic anomaly of proBle P1, (d) observed and calculated gravity anomaly of proBle P1, and (e) interpreted depth section
from the gravity and aeromagnetic anomaly (shown in Bgure 1) along the proBle P1.
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Figure 13. (a) Location of semi-permanent broad band seismometers in the south Indian shield for recording and location of
recorded epicenters in the study region near VKG fault projected on geology map (GSI 2000). (b) Plot of focal depth vs. RMS
error for earthquake event EQ2.

(Kaila et al. 1979; Krishna and Ramesh 2000;
Reddy et al. 2000; Singh and Mishra 2002; Rai
et al. 2003; Naganjaneyulu and Harinarayana 2004;
Singh et al. 2004; Julia et al. 2009; Rama Rao et al.
2011), average thickness of the Cuddapah basin
sediments (Kaila et al. 1987; Singh and Mishra
2002; Chandrakala et al. 2010) or depth of the
Gadwal–Raichur Schist Belt beneath Cuddapah
sediments (Rama Rao et al. 2008, 2013); horizon of
the basic sills, Cows and the ferruginous quartzites
in the study region (Kaila et al. 1987; Reddy et al.
2000) and cumulative stratigraphic thickness of
Tadpatri shales and the Kurnools in the study area
(Lakshminarayana and Vijay Kumar 2018),
respectively.
The calculated average depth of 12.7 km from
the spectral analysis of gravity data is correlated
with previous studies of Kaila et al. (1979), Singh
and Mishra (2002), Krishna and Ramesh (2000),
Reddy et al. (2000), Rai et al. (2003), Naganjaneyulu and Harinarayana (2004), Singh et al.
(2004), Mall et al. (2008), Julia et al. (2009), and
Rama Rao et al. (2011). It is inferred from the
previous geophysical studies and present analysis
that the obtained average depth from the spectral
analysis of gravity data 12.7 km would be a definite
marker horizon below the upper crustal layer. The
properties of gravity, magnetic, resistivity and
velocity might be varied between 12 and 15 km (an

average of 13 km) depth in EDC. The focal depth
(12.8±0.2 km) computed (Bgure 13b and table 1)
from the recorded seismic events are also well
correlated with this discontinuity layer. Due to
changes in crustal layer properties are at this depth
evidence for the occurrence of seismic activity in
the study area.
The estimated depth of 6 km from spectral
analysis of both gravity and magnetic data
assumed as depth to the basement on which
Cuddapah basin sediments are deposited.
4.4 Analysis of Beld gravity and magnetic study
Figure 12(a–d) shows the elevation, ground magnetic, aeromagnetic and gravity data along the
ProBle P1 (2.7 km) near Brahamanpalli village.
The elevation of the proBle varies from *295 to
*315 m with a relief of 20 m. The ground magnetic
data could not be interpreted in terms of geology
due to the presence of high cultural noise (from
high tension power lines along the proBle). Gravity
and aeromagnetic data have been considered for
modelling. Aeromagnetic data for a 2.7 km long
proBle has been extracted from the aeromagnetic
data (Bgure 6). An interactive program/software
package GM-SYS (Geosoft 2004) is used to model
the gravity and aeromagnetic data. The software
will utilize the algorithms of Talwani et al. (1959),
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Talwani and Heirtzler (1964), and Won and Bevis
(1987).
Initial geological constraints are taken from
Vikas Tripati and Dilip Saha (2013) and Krishna
Brahmam et al. (1986) and spectral analysis of the
aeromagnetic data (Bgure 11). Figure 12(c and d)
shows aeromagnetic and gravity data of proBle P1.
The Bouguer anomaly varies from *–79 to *–69
mGal with an amplitude of 10 mGal. The aeromagnetic anomaly varies from *–24 to *1 nT
with an amplitude of *25 nT.
Figure 12(e) shows the interpreted geological
model from gravity and aeromagnetic data. The
interpreted model reveals that Nandyal shale,
Kolikuntala limestone, Paniam quartzite, Narji
limestone, Banganapalli quartzite and Tadpatri
shales are stratiBed and extend up to a depth of 500
m. The faulting of Banganapalli quartzite and
Tadpatri shale is also observed from the model.
The high density and susceptibility values
observed in the southern part of the proBle
(Bgure 11e) may be due to the presence of conglomerate in the Banganapalli formation as well as
presence of basic sills/Cows in Tadpatri formation.

map the disposition of lineaments and faults. Further, it is inferred from the present gravity, previous geophysical studies and focal depth estimates,
the changes in crustal layer properties at an average depth of 13 km might be responsible for seismic
activity in the study area.

4.5 Analysis of earthquake data

KSK: Manuscript writing, Beld planning, data
collection, processing and interpretation, PSS:
Ground gravity and magnetic data collection and
processing, SPB: Aeromagnetic data analysis, BL:
Ground gravity and magnetic data collection,
PMD: Topographic data collection, VMLN:
Ground gravity data collection, PSR: Seismological data analysis and DS: Manuscript writing and
overall supervision.

The focal depth of recorded events is calculated by
using Vp/Vs ratio of 1.726 (Kaila et al. 1979). The
focal depths are determined by plotting RMS with
different trial depths (Bgure 13b) and Bnal estimated focal depth is selected as the focal depth
showing minimum RMS. The obtained focal depths
for the events are 28/01/2016, at 12:42:41.1
(UTC), is 3.3 km, 07/11/2012 at 09:44:8.9 (UTC)
is 12.8 km, and 01/01/2016, at 02:4:50.7 (UTC) is
12.5 km. Table 1 shows earthquake parameters for
estimation of focal depth.
5. Conclusions
The integrated geophysical (regional gravity and
aeromagnetic; ground gravity, magnetic) near the
Veldurti–Kalva–Gani (VKG) fault reveal: The
recent microearthquake activity around the VKG
are associated with the intersection zone of
faults/lineaments (L1 and L3) which are parallel
and perpendicular to the VKG fault. Since, the
earlier geophysical studies could map the signature
of the VKG fault, to understand the spatial resolution in the vicinity of the microearthquake locations, we had undertaken geophysical studies to
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