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Abstract— Remote sensing, Geophysical and Geological
surveys were conducted to delineate groundwater
potential aquifers in Chandur Mandal, which is a part of
Kangal river catchment area about 200.81 km2 in
Nalgonda District, Telangana, India. The main litho
units in the study area are Granites, Gneisses and
Migmatites with intruded Dolerite Dykes. The
Sentinal2A Satellite data acquired, processed and
interpreted for ground water potential zones in the study
area, based on result of remote sensing data, Forty-four
Vertical Electrical Soundings (VES) and eight Electrical
Resistivity Tomography (ERT) were conducted in
Werner and Schlumberger configuration in field. The
field data were interpreted with the help of master curves
and auxiliary point charts and topography
interpretation. The VES and ERI data were used to
generate a top layer apparent resistivity contour map,
pseudo sections and VES curve map. Resistivity contour
maps were prepared and interpreted in terms of
resistivity and thickness of various sub-surface layers.
Resistivity contour diagrams depicting the depth to
bedrock were prepared. Resistivity results were
correlated with the existing lithology. Based on the depth
to bedrock, the thickness of the layer and resistivity of
the layer, groundwater potential map has been prepared,
in which good, moderate, and poor zones are classified.
The study reveals that the weathered and fractured
portions in Granites and dolerite dykes that occur in the
southern and central portions of the area constitute the
productive water-bearing zones categorized as good
groundwater potential aquifers

Index Terms— Vertical Electrical Soundings (VES),
Electrical Resistivity Tomography (ERT) Electrical
resistivity longitudinal conductance, Groundwater
potential aquifers, Telangana and India
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INTRODUCTION

Groundwater exploration is most important in India
owing to the ever-increasing the demand for water
supplies, especially in areas with inadequate surface
water supplies. The study area is a chronic drought-
prone area in Telangana. Due to differential
weathering and fracturing, the aquifers in the hard rock
terrain show wide vertical and horizontal variations in
their hydrologic characteristics. Many dug wells that
were failed in the study area due to without an initial
proper investigation and over exploitation. A
systematic and scientific approach is essential for the
study area in order to overcome these problems.

Hard rock areas are known to yield limited quantities
of groundwater due to their mode of origin and the
absence of intergranular porosity and infiltration. The
extreme drought conditions, depletion of surface
water, and large fluctuations in the water table
prevailing in hard rock terrains all emphasize the need
to locate potential groundwater aquifers in the study
area.

THE STUDY AREA

The Chandur and Gattupal Mandals villages (Fig. 1)
are covered an area of 200.81 km2, and lies between
Latitudes 78°53' -79°6'and 17°6' - 16°54" Longitudes.
The Nalgonda annual rainfall -821.0mm and highest
monthly rainfall 180mm. The main aim of the current
studies involving the Integration and interpretation of
Remote Sensing, Hydrological data, Geological and
Geophysical data to identifying the potential
groundwater aquifers in the study area.
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Fig.1. Location map of the study area

The study area is covers in entire Chandur Mandal in
Nalgonda district of Telangana state, the area is
generally plain with gentile undulating terrain. The
general elevation range of the terrain is about 234m to
2584m measea level and the drainage network of the
study area dendritic patten from West to East flowing,
main river name is Kangal River.

GEOLOGICAL SETTINGS

Base of geological settings considered from the
published GSI Geology and updated from the field
traverses.

REGIONAL GEOLOGY

Regionally, the Chandur Mandal is covered in
Peninsular Gneissic Complex (PGC) of Archean to
Paleoproterozoic age belongs to Eastern Dharwar
craton. The general trend of the rocks in the area is NE-
SW. The area comprises mainly of granitoids which
include granite, granodiorite, quartz monzonite and
intrusive rocks of Precambrian to Archean age. The
ground water occurs in weathered and fractured
granite gneisses. These rocks possess negligible
primary porosity but by virtue of secondary porosity,
due to deep fracturing and weathering, they form
potential aquifers and have a zone of weathering with
variable thickness ranging from 10 to 20m (Ishrath
2011).
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Fig.2. Regional Geology map of the study area
LOCAL GEOLOGY

The study area falls in Peninsular Gneissic Complex
(PGC) of Archean to Paleoproterozoic age rocks. The
main lithology of the area consists of Granites,
Gneisses and Migmatites with intruded Dolerite
Dykes. Southwestern part of the area is covered by
migmatites and intruded Dolerite dykes are occupied
in the eastern part with in the granites to granitic
gneiss. In hard compact rock areas grey granite is
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Fig.3. Geology map of the study area

The terrain, geomorphology, structure, fractures and
weathering are the most important factors that control
groundwater. Discharge areas which are normally
low-lying areas are believed to contain much more
groundwater than recharge areas which normally
coincide with ridges. The poor ground water
availability may be due to less subsurface runoff,
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influent seepage from upland areas, weak structural
planes and thick weather mantle.

The granites exist—pink, grey and the granites (Fig.2)
(Balakrishana and Rao, 1961Sitaramayya, 1968,
1971) and some pegmatite/quartz patches traversed by
narrow white apatite veins, which intersect each other
randomly. The dolerite dykes intruded at places host
rocks is granite. The general geological section
consists of a surficial soil layer underlain by weathered
rock, which is in turn followed by the fractured rock at
a few places. The basement, occurring at an average
depth of 15 m consists of hard impervious granite.

METHODOLOGY

The methodology of the current study is involving the
Remote Sensing and Field data acquisition. Digital
image processing for spectral enhancement like band
math, PCA (Principle Composite Analysis),
enhancement zones of hydrothermal alteration (HT)
and Mineral composite (MC). Field studies for
collecting the Geological data, Vertical Electrical
Soundings (VES) data, Electrical Resistivity
Tomography (ERT) data using the Werner and
Schlumberger configuration. Identification of suitable
ground water potential zones by integration and
interpretation of the Field data and remote sensing
data.

REMOTE SENSING STUDY AND GIS

The database used in the present study is Sentinal-2A
(Path T44QKD acquisition is 05th May 2022) and
Landsat 8 imagery (Path143/Row048) were captured
on December 28, 2023 under excellent weather
conditions at <10% of cloud cover of Satellite data
from USGS (United State Geological Survey) jointly
managed by NASA (National Aeronautics and Space
Administration), the Satellite data and ASTER Digital
Elevation Model (DEM) are used for lithology,
lineament mapping and  structural  features
identification. For preparing of topographic maps
(base map) from the Survey of India toposheet data
and data of existing hydrogeological map and bore
well/tube well data Source from TS Groundwater
Department. Based on above mentioned studies to
suggested and delineate the ground water potentiality
zones.

The digital image processing Involves for the
extraction of lithological and linear features,
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evaluation of digital elevation model (DEM).
Preparation map pre field map for verification of
satellite data interpreted alteration zones and
lithological and linear features verification, which are
useful for occurrence of ground water potential. The
DEM was used to extract lineaments and to map
drainage systems and landforms. The data were
integrated and interpreted in Geographic Information
System (GIS) and analysed to assess the groundwater
controlling features. Finally, groundwater potential
maps were prepared based on the GIS analysis.

The interpretation of Sentinal-2A and ASTER
Satellite data includes histogram equalization, FCC,
Principal Component Analysis (PCA), Hydrothermal
Analysis (HT), Mineral Composite Analysis (MC),
supervised classification and band rationing were
performed and used for preparation of various
thematic maps for lithology and lineament mapping
were also assessed. More over comparisons of digital
elevation models derived from contours and radar
interferometry in the Shuttle Radar Topographic
Mission (SRTM) were made in relation to location,
extraction of drainage networks and linear features this
will give the good potential zones of the area. The
image processing software Erdas Imagine2017 version
3.5 was used for the remote sensing study. ArcGIS
versions 10.4 were utilized for the GIS analysis.

Fig. 4.1 Sentinal-2A Satellite Image map,
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Fig. 4.2 Satellite Image derivative map of Principal
Component Analysis (PCA) map.
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Fig. 4.3 Satellite Image derivative map of
Hydrothermal Analysis (HT).

Fig. 4.4 Satellite Image derivative map of Mineral
Composite Analysis (MC),
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Fig. 4.6 Stream order map of the study area.

RESULT OF REMOTE SENSING

Geological, Geomorphological feature are identified
on the satellite imagery using their characteristic
tone/colour, texture, landform and drainage patten.
Based on the satellite data characterisation the ground
water possible potential zones are demarcated with
comparison of existing geological formations zone are
Northen part, central part and eastern parts are
favourable for possible potential of ground water. The
south part is moderately favourable for possible
potential of ground water, western part is limited
favourable for possible potential of ground water. The
weathered and fractured portions in Granites and
dolerite dykes that occur in the southern and central
portions of the area constitute the productive water-
bearing zones categorized as good groundwater
potential aquifers.
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GEOPHYSICAL SURVEYS

The aim of the geophysical survey is to investigate
subsurface geological formation on the basis of remote
sensing alteration zones. Vertical Electrical Resistivity
Survey (VES) and Profiling Wenner-Schlumberger
array are were carried out in the study area for
identification ground water bearing zone with
corresponding depth.

THE VERTICAL ELECTRICAL RESISTIVITY
SURVEY (VES)

The Vertical electrical resistivity method, of all the
surface geophysical methods, has been applied most
widely in groundwater exploration studies (Todd
1995). The literature available on electrical resistivity
prospecting is described in various books (Keller and
Frischknecht 1966; Bhattacharya and Patra 1968;
Zhdanov and Keller 1994; Appa Rao 1997). The
electrical resistivity method can be best employed to
estimate the thickness of overburden and also the
thickness of weathered/fractured zones with
reasonable accuracy. Though both Wenner and
Schlumberger electrode configuration methods are
popularly employed, the Schlumberger electrode
configuration method is more suited to the study area,
ensuring better results. The method has practical,
operational, and interpretational advantages over other
methods such as the Wenner method of electrode
arrangement (Zohdy and others 1974; Bhimasankaram
andGaur 1977). An indigenous portable D.C. earth
resistivity meter was used for electrical probing. The
Schlumberger electrode configuration was employed,
with a maximum current electrode (AB/2) separation
of 90 m. In the Schlumberger method, the four
electrodes are arranged in such a way that the distance
between the two inner potential electrodes (P) is kept
small compared to the distance between the outer
current electrodes (C), while making sure that all of
the four electrodes are placed along a straight line.
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C1 and C2 are Cuwrrent Electrodes
P1 and P2 are Potential Electrodes
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Fig. 5 Wenner-Schlumberger array of Vertical
electrical resistivity method.

PROFILING WENNER-SCHLUMBERGER
ARRAY

This is a new hybrid between the Wenner and
Schlumberger arrays (Pazdirek and Blaha 1996)
arising out of relatively recent work with electrical
imaging surveys. The classical Schlumberger array is
one of the most commonly used arrays for resistivity
sounding surveys. A modified form of this array so
that it can be used on a system with the electrodes
arranged with a constant spacing is shown in Figure
10b. Note that the “n” factor for this array is the ratio
of the distance between the C1-P1 (or P2-C2)
electrodes to the spacing between the P1-P2 potential
pair. The sensitivity pattern for the Schlumberger
array is slightly different from the Wenner array with
aslight vertical curvature below the centre of the array,
and slightly lower sensitivity values in the regions
between the C1 and P1 (and also C2 and P2)
electrodes. There is a slightly greater concentration of
high sensitivity values below the P1-P2 electrodes.
This means that this array is moderately sensitive to
both horizontal and vertical structures. In areas where
both types of geological structures are expected, this
array might be a good compromise between the
Wenner and the dipole-dipole array. The median depth
of investigation for this array is about 10% larger than
that for the Wenner array for the same distance
between the outer (C1 and C2) electrodes. The signal
strength for this array is smaller than that for the

]
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Wenner array, but it is higher than the dipole-dipole
array.

Fig. 6 Wenner-Schlumberger array of profiling
resistivity method.

GEOPHYSICAL DATA ACQUISITION AND
ANALYSIS

Vertical electrical sounding is the study of resistivity
variation with depth at a given location and gives
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information about the depth and thickness of various
subsurface layers and their potential for groundwater.
A Total number of 43 soundings points are selected for
VES in Study Area among these points were selected
in traverse manner and profiling conducted at the same
location were sounding point. Sounding and proofing
are done in N-S direction and also in azimuthal. The
depth surveys by the VES are in Schlumberger
arrangement and Profiling Wenner-Schlumberger
arrangement the centre of electrodes are kept fixed, but
the distance between current electrodes is increased
until the maximum desired depth of penetration is
reached. Usually, the measurements of apparent
resistivity are carries out until the bed rock is touched,
which is indicated 45° line in the graph of apparent
resistivity values. The VES is in Schlumberger array
separations of potential electrodes are taken as MN/2
= 2m, 5mand the separations of current electrodes are
AB/2=3m (Min) - 100m (Max). The apparent
resistivity values are plotted against the current
electrode separation AB/2 on the double log paper as
ABJ/2 values on the X-axis and obtained values of
resistivity on Y-axis are plotted. The points are joined
to yield a smooth curve. The Profiling Wenner-
Schlumberger arrangement separations of potential
electrodes are taken as MN/2 = 5m is fixed and the
separations of current electrodes are AB/2=10m (Min)
- 90m (Max). The apparent resistivity values are
plotted against the current electrode separation AB/2
in the software.

The curves are interpreted quantitatively with the help
of master curves Res2dinv and IPI2WIN Software
using the direct and partial matching techniques. This
interpretation includes determination of resistivity and
thickness of those layers. The results are given in
Table: 1

INTERPRETATION

The quantitative interpretation and quantitative
interpretation of the geophysical data involves, the
classification of vertical electrical sounding and
profiling depth of horizontally layered earth model
with a significant electrical contrast between the layers
was assumed. The lithological identification based on
the resistance where we acquired the data
Interpretation of top soil cover, weathered zone,
fracture, semi hard rock and Solid hard rock of the
study area. The VES and Profile data were analyzed
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with curve matching techniques and available
electrical interpretation software to estimate the
apparent resistivity and thickness of the various layers
comprising the subsurface. In most cases a five-
layered subsurface was indicated — a first layer of
topsoil (red, Black & loamy red), a second layer is
weathered zone (morum + soil) characterized by
moderate resistivity values, a third layer is semi hard
rock (morum + gravel) characterized by moderate to
high resistivity values, a fourth layer of
fractured/weathered zone exhibiting resistivity
ranging from low to high and lastly, the solid hard rock
basement that is associated with hard rock and very
high resistivity ranging to infinity. The water-bearing
capacity (porosity and permeability) below the
basement is insignificant.

RESULTS AND DISCUSSION
GEOPHYSICAL SURVEY

The results from four resistivity probes conducted in
close proximity to forty-four sounding and eight
profile with 2 km to 4 km length in different depth of
formations have been correlated with the known
lithology.

VERTICAL ELECTRICAL SOUNDING

The total No. of 43 VES sounding data were used to
estimate the apparent resistivity and thickness of the
layers constituting the subsurface.

The result of vertical electrical sounding type-A are
VES-1, VES-2, VES-3, VES-4, VES-5, VES-6, VES-
7, VES-8, VES-9, VES-11, VES-15, VES-18, VES-20
and VES-25 these curves are covered in western and
Northwest part of the study area and lithounits are
Granite and Dolerite Dyke. The sounding type-AA are
VES-12, VES-13, VES-16VES-17, VES-33, VES-34,
VES-36, VES-37, VES-38, and VES-40 these curves
are covered in Eastern and South-Western part of the
study area and lithounits are Granite, Migmatite and
Dolerite Dyke.

The sounding type-HK are VES-14, VES-19, VES-26,
VES-27, VES-28, VES-29, VES-30, VES-35, VES-39
and VES-42 curves are covered in Central portion of
the study area and lithounits are Granite and Dolerite
Dyke. The sounding type-H are VES-10, VES-21,
VES-22, VES-23, VES-31, VES-32, VES-41 and
VES-43 curves are covered in south and South-
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Eastern portions of the study area and lithounits are
Granite and Dolerite Dyke. The sounding type-K is
VES-24 curve is located in North-Eastern part of the

25m Depth
pa (am)

[ L

Bl

-

[ o

60m Depth

pa (Qm) pa (Qm)

e - v
B e e o 2o
o007 oz sizss
[ [ P
[ LI [ R

90m Depth
pa (@
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Fig. 7.1 Layer-1 Resistivity of 10m depth Map, Fig. 7.2
Layer-2 Resistivity of 25m depth Map, Fig. 7.3 Layer-
3 Resistivity of 40m depth Map, Fig. 7.4 Layer-4
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Fig. 8. Typical Interpreted VES Curves.

The results from soundings indicate four layers with
absolute resistivity of top soil cover, weathered zone,
fracture, semi hard rock and solid hard rock,
respectively, for the first three layers are high
resistivity, and the bottommost layer has very high
resistivity. The average depth of the wells are 25 m,
and the first layer p1 resistance between 12.02 Qm to
103.9 Qm, correlates to the top soil, which extends
down depth of 0. between 29.09 Qm to 234.6 Qm the
5m to 10m from the surface.

Type P1 Pz P Ps

Latitude |  Longitude of (am) (am) @m) | (@m) | hm | hem | ham ‘Z:’f:‘
curve

17.087650 78.915815 A 9.14 57.6 25313 15 7.29 87
17.074044|  78.909998 A 164 101 42532 15 | 111 126
17.063427|  78.906653 A 213 1449 807 15 | 712 727
17.048498| 78.901604 | A 228 7232 1614 15 | 665 68

17.069783 78.943511 A 13.4 25.1 28929 15 7.59 9.09
17.056837 78.940185 A 10 18080 33 3.37
17.038514 78.935480 A 28 384 24536 23 66.1 66.3
17.060007 78.966457 A 4.2 10848 2421 15 176 19.1
17.037750 78.963241 A 26.7 181 44152 3.42 23.4 26.9
17.012862|  78.963247 H 284 632 5609 17 | sa2 6.82
16.988526 78.964579 A 2.16 14449 807 15 71.2 72.7
16.968909| 78.959840 | AA 1.09 3349 807 15 | 139 402
17.058087| 78.989113 | AA 4.95 7569 287 | 27 27

17.041830| 78.988193 | HK 15973 | 4034 718 733
17.023052|  78.985949 A 25007 216 418 563
17.001000(  78.985000 | AA 7.41 987 291 291
16.973300 78.985000 AA 47.3 835 12 135
17.043782 79.024136 A 182 24.7 17806 1.49 6.82 9.81
17.029853| 79.018515 | HK 17.4 19888 107 122
17.011250 79.013467 A 18.6 118 490 4.09 3.46 7.55
16.992382 79.009197 H 5.49 62507 874 15 237 25.2
16.967053 79.004091 H 135 25.1 17566 178 3.95 5.79
16.951257 79.001617 H 28.2 252 5209 15 11 125
17.043512 79.047594 K 248 270 841 15 11 125
17.027859|  79.046870 A 2.79 2017 9040 15 | 176 19.1
17.014270| 79.043578 | HK 165 12466 247 698 | 117 18.7
16.999707| 79.040982 | HK 233 272 73587 15 | 816 9.66
16.986875| 79.039110 | HK 1298 526 66.8 68.3
16.966708| 79.033685 | HK 164 1441 13 128
16951031 79.032328 | HK 171 17059 231 26
16.933238 79.026284 H 50.9 7836 109 12.4
17.019369 79.066838 H 374 45201 125 14

17.002977 79.062546 AA 308 1641 3.85 535
16.988997 79.058767 AA 84.2 38928 212 22.7
16.969660 79.056458 HK 59.3 3031 8.28 9.78
16.954587 79.053830 AA 19888 6819 176 19.1
16.939693| 79.048171 | AA 12656 | 2824 66.5 68

16926372 79.044444 | AA 578 1845 7.79 9.93
16.993699| 79.087546 | HK 822 568 137 19.1
16975132 79.084063 | AA 355 45201 453 61
16.959716|  79.079331 H 3227 727 27 7

16.939873| 79.071985 | HK 2017 9040 3.85 5.35
16.924245|  79.064922 H 59.3 53194 117 13.2

Table: 1 Vertical Electrical Data

The second layer p2 resistance resistivity increases to
25m correlation of weathered granite zone to depth of
5m to 25m. The third layer p3 from 44.14 Om to
445.9 Om m shows a decreasing trend in resistivity,
indicating fractured withered/fractured granite which
yields significant quantities of groundwater zone to
depth of 15m to 40m. The fourth layer p3 from
76.137 Qm to 827.17 Qm high resistivity of semi hard
rock zone to depth of 15m to 40m. The fifth layer p5
from 122.35 Qm to 988.84 Qm very high resistivity of
solid hard rock zone to depth of 30m to 90m Similarly,
the results from sounding no. 37 conducted at
Gurrapally village indicate four layers, with the top
soil exhibiting a resistivity of 25 Qm up to a depth of
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5m to 10m, the second layer with a resistivity of 61
Qm, indicating clay from 20m— 25m, and the third
layer, a fractured zone with a resistivity of 113 Qm,
that occurs between 35m—40m. The well was drilled
up to a depth of 55 m, Yielding Significant Quantities
of Groundwater. The granite At the Bottom is the
Fourth and fifth layers are very high resistivity seem
to be solid hard rock zone.

PROFILING

The Profiling helps to subsurface configuration along
profiles connecting the VES points were cover all the
profiles of I, I1, 111, IV, V, VI, VIl and VI1II. Have been
interpreted to evaluate the subsurface geo electric
configuration of study area. The vertical section of
apparent resistivity in the study area was obtained by
contouring the apparent resistivity values plotted (on a
logarithmic scale to maintain the reasonable size of
inferred section) against AB/2 separation. Pseudo-
resistivity sections help in deciphering the subsurface
resistivity distribution and nature of the different
geological formations present in the region. A
comprehensive examination of the pseudo-section,
geo-electric section (which gives the layer parameters
of resistivity and thickness) helps in understanding the
subsurface layer and structural features like fault/shear
zones, contacts, and joints configuration.

PROFILE-I

Profile I is about 4600 m in length to the western side
of the study area and consists of six VES points (VES-
01, VES-02, VES-03, and VES-04) passing from
Gattupal, Lacammagudem, Dharamatanda and
Uappagutaa Villages. The pseudo-resistivity cross
section along the N-S Profile. Subsurface section
below VES-3 to VES-4 is characterized by low
resistance zone (light blue, dark blue to black tones)
have been demarcated with corresponding to up to 30
m spreads Furthermore continues indications of the
moderate low pa value (<6000 Qm) continue to the
surface. The top layer which consists of clayey soil,
has resistivity values ranging from 14.7 to 68.1 Qm.
This low zones area possible potential for the
occurrence of ground water availability. From VES-1
to VES-3 is about comparatively high resistivity pa
value (<47009 Qm), thickness of the layer is about
50m which is hard and compact rock zone
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Fig. 9 Pseudo cross-section along Inferred electrical
Resistivity configurations of the profie-1

PROFILE-II

Profile 11 is S-N with a trending, 3560 m long profile
lies between Terataplli Village. It consists of five
VES-5, VES-6 and VES-7. The pseudo-resistivity
section along this profile is a low resistivity zone of 5
t027 Qm at VES points VES-5 and VES-6 (black tones
in the map) is evident up to a spread corresponding to
an AB/2 separation of 25 m. This low resistivity zone
is inferred to be clay. On the other h and, high pa
values are observed throughout the section, up to a
maximum AB/2 separation of 100 m. The resistivity
section, respectively along this profile. It is seen that
the subsurface in the western part consists of two
layers. The soil cover/weathered layer is first layer
vary from resistivity 5 to 28 Qm. The second layer is
the low resistivity (384-18080 Qm), the last layer hard
rock exhibits higher resistivity ranging.
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Fig. 10 Pseudo cross-section along Inferred

electrical Resistivity configurations of the profie-11
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The depth to the basement topography is uneven, with
depth to basement from 100 m below the sounding
points.

PROFILE-I

Profile 111 is NW-SE trending, 10100 m long traverse
from N-S and consists of five VES (VES-8, VES-9,
VES-10, VES-11, and VES-12) Located western side
of Kammagudem, Sherigudem and Nermata Villages.
Low apparent resistivity values (pa <14 Qm; black
tones in the figure) are seen below VES-12 sounding
point to a depth corresponding to the 30 m separation.
These lows can be attributed to clay strata and/or
increase in moisture percentage present at the depth.
The resistivity low contours are indicating tectonically
disturbed/fractured zone with indications of increased
permeability. The resistivity and interpreted electrical
sections indicate layer strata consisting of a second
layer, which shows comparatively low (>31.6 Qm; in
green and blue tones) and moderate resistivity
(<46.4.5 Qm; in green to blue tones). The third layer
is characterized by resistivity values are of 100-215
Qm at VES-9 and VES-10 and a thickness of 23-31 m
and 42.2-56.3 m, respectively.
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Fig. 11 Pseudo cross-section along Inferred electrical
Resistivity configurations of the profie-111

The second layer comprises fractured rock, which is
shows resistivity at VES-11 and VES-12. The
thickness of this layer varies from 4.22 to 7.7 m and
10 to 17.8 m forming a thick weathered granite
characterized by high porosity and significant
permeability. A weathered zone can be seen within
this layer at VES-8 and VES-9 of resistivity ranges
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from 30 to 100. Qm at depths of 5.62-13.3 m,
respectively.

PROFILE-IV

Profile IV this 9350 m and trending in an N-S
direction, consists of five VES (VES-13, VES-14,
VES-15, VES-16, and VES-17) and passes from
Eastern side Kammagudem, Sherigudem and
Donipamula villages which is nearby central portion
of the study area. The pseudo-resistivity section along
this profile shows significantly low values at VES-13,
VES-14 and VES-15 (pa <48.7 Qm), discernible from
the surface to a depth corresponding to 21.5 m
separation
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Fig. 12 Pseudo cross-section along Inferred electrical
Resistivity configurations of the profile-1V

The resistivity and electric cross sections along with
the inferred profile, the top layer (soil) has a variable
resistivity 3-100 Qm and a thickness ranging from 1 to
25 m. The second layer is the weathered layer with
very low resistivity (<36.5 Qm; in black to dark blue
tones), at VES-13, VES-14 and VES-15. Within this
layer, low resistivity are observed at depth ranges from
0.75t012.9 m.

The third layer comprises fractured rock, which shows
resistivity of 48.7-86.6Qm. The thickness of this layer
varies from 15 to 40 Qm, forming a thick overburden
characterized by high porosity and significant
permeability. It is seen that the electric profile
configuration along this profile is similar to that along
Profiles 11 and Ill the low resistivity zone in the
weathered layer is a clay zone.

PROFILE-V
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The Profile-V is situated Pullemla, Kasaigudem,
Gollagudem, Bangarugadda and Tummalapalli. The
profile length is about 10510 m north to south
direction the profile consists of VES-18, VES-19,
VES-20, VES-21, VES-22, and VES-23. Very low
resistance zone are observed from VES-19 to VES-22.
The pseudo cross section and resistivity cross section
along this profile, interpretation of subsurface
configuration the top layer consists soil with clay has
a variable resistivity 3-60 Qm and a thickness ranging
from 1 to 22.8 m. The second layer is weathered layer
resistivity ranging from 60-300 Qm and thickness
ranging from 1m to 26m. The third layer is semi
weathered rock that overlie the fractured zone with
resistivity 300-1000 Qm and thickness ranging from
10m to 30m. The basement layer at depths varying
between 27.8 to 60 m while the corresponding
resistivity ranges from 1800 Qm to infinity.

Fig. 13 Pseudo cross-section along Inferred electrical
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Resistivity configurations of the profile-V
PROFILE-VI

Profile VI is trending from North to South profile
consists 12400 m long, consisting of eight VES
sounding are VES-24, VES-25, VES-26, VES-27,
VES-28, VES-29, VES-30 and VES-31. It passes from
Bodamparti, Taskhanigudem, Angadipeta and
Gundrapalli Villages. The pseudo-resistivity section
along this profile shows a horizontal pattern of
contours below a depth corresponding to the 30 m
separation. Very low resistivity are seen at VES-25
and VES-26. From the resistivity and electric sections
it is seen that the top layer at VES-28, VES-29, VES-
30 and VES-31. The top layer soil and clay, resistivity
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values of 1-25 Qm. The second layer weathered zone
resistivity ranges from 58 to 119 Qm and Resistivities
of 80-119 Om observed at VES-25 represent fractured
granites and resistivities >250 Qm indicate
unweathered granites. The layer thickness ranges from
16.7 to 27.8 m for the weathered layer and 10-27 m for
the fractured granites. The bedrock occurs at depths of
50 m along the profile.

Fig. 14 Pseudo cross-section along Inferred electrical
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Resistivity configurations of the profile-VI
PROFILE-VII

Profile VII passing from Sirdepalli, Chandur,
Choppavarigudem and Allarajubhavigudem Villages,
contains five VES points of VES-32, VES-33, VES-
34, VES-35, VES-36, VES-37 and VES-38, with a
total length of 10500 m and situated from North to
south direction Profile. The pseudoresistivity section
along this profile the low layered resistivity of <10 Qm
(seen in black tones), possibly due to a clay zone in the
soil. This zone is evident up to an AB/2 separation of
10 m. the resistivity and electric ayer ections along
with the profile having four layer subsurface
configurations. The first is Soil (up to 10 Qm),
weathered layer (10-60 Qm), fractured zone (60-1000
Qm) and bedrock with respective layer thickness
ranges from 35 m to infinity. The depth to bedrock
varies from 25 to 40 m.
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Fig. 15 Pseudo cross-section along Inferred electrical
Resistivity configurations of the profile-VII

PROFILE-VIII

Profile VIII is situated Dubbagudem, Uduthapalli,
Kastala, and Rananibavigudem. The profile length is
about 8050 m north to south direction the profile
consists of VES-39, VES-40, VES-41, VES-42 and
VES-43. Very low resistance zone are observed from
VES-41 to VES-42 (dark black tone).

Fig. 16 Pseudo cross-section along Inferred electrical
Resistivity configurations of the profile-VIII

The pseudo cross interpretation of subsurface
configuration, the top layer consists soil with clay has
a variable resistivity 3-60 Qm and a thickness ranging
from 1 to 12.9 m. The second layer is weathered layer
resistivity ranging from 60-180 Qm and thickness
ranging from 10m to 27.8m. The third layer is semi
weathered rock that overlie the fractured zone with
resistivity 180-1000 Qm and thickness ranging from
15m to 35m. The basement layer at depths varying
between 35 to 60 m while the corresponding resistivity
ranges from 1000 Qm to infinity.
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CONCLUSIONS

Remote  sensing, Geological mapping and
Geophysical surveys were conducted to delineate
groundwater potential aquifers in Chandur Mandal.
The satellite data interpretation characterization the
ground water possible potential zones are demarcated
with comparison of existing geological formations
zone are Northern part, central part and eastern parts
are favorable. The south part is moderately favorable,
western part is limited favorable for possible potential
of ground water. The geophysical survey is to
investigate subsurface geological formation on the
basis of remote sensing alteration zones. Vertical
Electrical Resistivity Survey (VES) and Profiling
Wenner-Schlumberger array are were carried out in
the study area for identification ground water bearing
zone with corresponding depth. The data has been
interpreted with master curves and later the
interpretation is redefined by using IPI2Win software.

The layer curves of different parameters such as
resistivity (p1, p2, p3 and p4) and thicknesses (h1, h2
and h3) of various layers indicating top soil,
weathered, fractured and basement respectively have
been prepared The results from soundings indicate
four layers with absolute resistivity of top soil cover,
weathered zone, fracture, semi hard rock and solid
hard rock, respectively, for the first three layers are
high resistivity, and the bottommost layer has very
high resistivity. The average depth of the wells are 25
m, and the first layer p1 resistance between 12.02 Qm
to 103.9 Qm, correlates to the top soil, which extends
down depth of 0.5m to 10m from the surface. The
second layer p2 resistance between 29.09 Qm to 234.6
Qm the resistivity increases to 25m correlation of
weathered granite zone to depth of 5m to 25m. The
third layer p3 from 44.14 Qm to 445.9 Om m shows a
decreasing trend in resistivity, indicating fractured
withered/fractured granite which yields significant
quantities of groundwater zone to depth of 15m to
40m. The fourth layer from 76.137 Qm to 827.17 Om
high resistivity of semi hard rock zone to depth of 15m
to 40m. The fifth layer from 122.35 Qm to 988.84 Om
very high resistivity of solid hard rock zone to depth
of 30m to 90m. The Psudosection profiling helps to
subsurface configuration along profiles connecting the
VES points were cover all the profiles of I, II, I1l, 1V,
V, VI, VII and VIII. And interpreted to evaluate the
subsurface geo electric configuration of study area.
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The result of vertical electrical soundings of type-A
curves are covered in western and Northwest part of
the study area covers lithounits are Granite and
Dolerite Dyke. The soundings type-AA are curves are
covered in Eastern and South-Western part of the
study area and lithounits are Granite, Migmatite and
Dolerite Dyke. The soundings of type-HK are curves
are covered in Central portion of the study area and
lithounits are Granite and Dolerite Dyke. The
soundings type-H are curves are covered in south and
South- Eastern portions of the study area and lithounits
are Granite and Dolerite Dyke. The sounding type-K
is curve is located in North-Eastern part of the study
area and lithounit is Granite. The weathered granites
and semi weathered granite are concluded that the
water bearing zones with associated with resistivity
well 90 Qm. Geophysical survey result is showing low
values having a sufficient thickness can be chosen as
possible potential zone for occurrence of ground
water.

REFERENCE

[1] Apparao A, Sharma VS. A modified pseudo
depth section as a tool in resistivity and I.P.
prospecting, a case history. Geophysical
Research Bulletin. Vol. 19. Hyderabad: NGRI;
1981. p. 187-208.

[2] Balakrishna S, Rao MR. Pink and grey granites
Hyderabad.Curr Sci 1961;30:264.

[3] Chakravarthi V, Singh SB, Ashok Babu G,
Veeraiah B, Stephen J. Delhi-Hardwar ridge and
surrounding basement structure—Some inferences
from deep resistivity sounding measurements.
Curr Sci 2007;93:224-230.

[4] De Lima OA, Sato HK, Porsani MJ. Imaging
industrial contaminant plumes with resistivity
techniques. J Appl Geophys 1995;34:93-108.

[5] Ebrahim AM, Hamburger MW, Bayless ER,
Krothe NC. A study of acid mine drainage using
earth resistivity measurements. Groundwater
1990;28:361-8.

[6] Edwards LS. A modified pseudo section for
resistivity and IP. Geophysics 1977;42:1020-36.

[7] Kelly WE, Mares S. Applied Geophysics in
Hydrogeological  andEngineering  Practice.
Amsterdam: Elsevier; 1993. p. 289.

IJIRT 164812

[8] Koefed O. Geosounding Principles, I-Resistivity
Sounding Measurements. Amsterdam: Elsevier;
1979.p. 276.

[9] Parasnis DS. The Mise-a-la-masse method.
Methods in geochemistry and geophysics.
Mining

[10] Geophysics. 2nd Revised Edition. Vol. 3.
Elsevier: New York; 1973. p. 195-202.

[11]Patangay NS, Rao IB, Chary MV, Mathur RR,
Keshavulu AS, Srinivas SR. Application of
geophysical techniques to trace groundwater
pollution due to industrial effluents in the hard
rock terrain. J Geophys 2002;XX111:9-12.

[12] Sitaramayya S. Structure, Petrology and
Geochemistry of Granites of Ghatkesar, A.P., and
Ph.D. Thesis (unpublished). Hyderabad:
Osmania University; 1968.

[13] Sitaramayya S., 1971. The Pyroxene Bearing
Granodiorites and Granites of Hyderabad Area,
(the Osmania Granites): Quarterly Journal of the
Geological, Mining and Metallurgical Society of
India, V.43, pp.117-129.

[14] Udayalaxmi G, Ramadass G. VES approach for
delineating contaminated groundwater zones in
Osmania University and surrounding areas of
Greater Hyderabad, A.P., India. Gondwana Geol
Mag Nagpur 2009;24:11-8.

[15]Udayalaxmi G, Ramadass G. Environmental
studies & groundwater quality assessment
approach through integrated studies in parts of
Hyderabad, A.P., India. 2013;6:58-102.

[16]Zohdy AA. Earth resistivity and seismic
refraction investigations in Santaclara country,
California: Ph.D Dissertations. Ann Asbar,
Michigan, USA: Stamford University, Publ. by
University Microfilms, A Xerox Company; 1964.

[17]Zohdy AA. The auxiliary point method of
electrical sounding interpretation and its
relationship to Dar Zarrouk parameters.
Geophysics 1965;30:644-60.

[18]Zohdy AA. Automatic interpretation of
Schlumberger sounding curves using modified
Dar Zarrouk functions. Geological Survey
Bulletin 1313E. Washington, DC:
GeologicalSurvey Bulletin; 1975.

[19] Ako, B.D., and V.C. Osondu, 1986, Electrical
resistivity of the Kerri-kerri Formation, Darazo,
Nigeria: Journal of African Earth Sciences, v. 5/
5, p. 527-534.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2198



© May 2024 | IJIRT | Volume 10 Issue 12 | ISSN: 2349-6002

[20] Archies G.E., 1942, The electrical resistivity log
as an aid in determining some reservoir
characteristics: Trans. A.l.LM.E, v. 146, p. 54-62.

[21] Ariyo, S.O., 2005, Geoelectrical characterisation
of aquifers andmGeochemical study of
groundwatersm in the basement
complex/sedimentary transition zone around
Ishara, Southwest Nigeria: Unpublished Master’s
Thesis, University of Ibadan, Ibadan, Nigeria, p.
139.

[22] Ariyo, S.O., and A.A. Banjo, 2008, Application
of electrical resistivity method for groundwater
exploration in a sedimentary terrain: A case study
of Ilara-Remo, Southwest Nigeria: Continental
Journal of Earth Sciences, v. 3, p 53 — 58.

[23] Ayolabi, E.A., L. Adeoti, N.A. Oshinlaja, I.0.
Adeosuni, and O.l. Idowu, 2009, Seismic
Refraction and Resistivity Studies of part of
Igbogbo Township, Southwest Nigeria: Journal
of Science Research Development, v. 11, p. 42—
61.

[24]Bernard, J., 2003, Short notes on the depth of
investigation of electrical methods, p. 2-4. Web
accessed 4 April 2012.

[25] Bhattacharya, A.P.K., and H.P. Patra, 1968,
Direct current geo-electric sounding: Principles
and interpretations: Methods of Geochemistry
and Geophysics, v. 9, p. 133.

[26] Brousse, J.J., 1963, Modern geophysical methods
for subsurface water exploration: Geophysics, v.
28/4, p. 634-635.

[27] Carruthers, R.M., 1985, Review of geophysical
techniques for groundwater exploration in
crystalline basement terrain: British Geological
Survey, Regional Geophysics Research Group,
Report 85/3, 30 p.

[28] De Swardt, A.M., 1953, The Geology of the
country around llesha Nigeria: Bulletin
Geological Survey Niger, v. 23, p. 54.

[29]1Emenike, E.A., 2001, Geophysical exploration
for groundwater in a Sedimentary Environment:
A case study from Nanka over Nanka Formation
in Anambra Basin, Southeastern Nigeria: Global
Journal of Pure and Applied Sciences, v. 7/1, p.
1-11.

[30]Falconer, J.D., 1911, The Geology and
Geography of Northern Nigeria. Macmillan
Publication, London, 295 p.

IJIRT 164812

[31]Gnanasundar, D., and L. Elango, 1999,
Groundwater quality assessment of a coastal
aquifer using geo-electrical techniques: Journal
of Environmental Hydrology, v. 7, paper 2.

[32]Grant, N.K., 1970, Geochronology of
Precambrian basement rocks from Ibadan
Southwest Nigeria: Earth and Planetary Science
Letter, v. 10/1, p. 29-38.

[33] Grant, N.K., 1971, A Compilation of radiometric
ages from Nigeria: Journal of Mining and
Geology, Nigerian Mining, Geological and
Metallurgical Society, v. 6/1-2, p. 37-54.

[34]D. Vijay Kumar, Venkateshwarlu.Ch, G. Udaya
Laxmi., 2014. Demarcation of Water Bearing
Layers in Osmania University Campus,
Hyderabad, A.P., India. International Journal of
Natural and Applied Science 2014; Volume 3,
Issue 1.

[35]Dubba Vijay Kumar, G Ramadass, 2015;
Mapping subsurface groundwater contamination
zones using electrical resistivity methods in
Osmania  University campus, Hyderabad,
Telangana state, India. International Journal of
Multidisciplinary Research and Development
(IJMRD), Volume 2; Issue 11; November 2015;
Page No. 181-192

[36] Dubba Vijay Kumar, G. Ramadass and S.V.
Jagadish, 2015; Delineation of Groundwater
Potential Zones through Electrical Resistivity
Parameters in hard rock terrain, Osmania
University Campus, Hyderabad, Telangana State,
India. 10SR Journal of Applied Geology and
Geophysics (IOSR-JAGG), e-ISSN: 2321-0990,
p-ISSN: 2321-0982.Volume 3, Issue 6 Ver.ll
(Nov. - Dec. 2015), PP 01-10.

[37]1D. Vijay Kumar, G. Ramadass, 2015; Vertical
electrical soundings for locating groundwater
potential zones in Osmania University Campus,
Hyderabad, Telangana State, India. Journal of
Experimental Sciences (JES), 2015, ISSN: 2218-
1768; 1: 1-11, doi: 10.19071/jes.2015.v6.2844

[38] Dubba Vijay Kumar, G. Ramadass, 2016; A
qualitative approach of VLF (EM) data for
Groundwater exploration in a hard rock terrain,
Osmania  University Campus, Hyderabad,
Telangana state, India. International Journal of
Applied Research 2016; Vol. 2, Issue 04, pp. 50-
59

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2199



© May 2024 | IJIRT | Volume 10 Issue 12 | ISSN: 2349-6002

[39] Ebrahim A.M., Hamburger, M.W., Bayless E.R.,
and Krothe N.C.-1990- A study of acid mine
drainage using earth resistivity measurements,
Groundwater Vol.28, #3, pp 393-108.

[40] Fraser, D.C., 1969, Contouring of VLF-EM data:
Geophysics, Vol. 34, No. 6, p. 958- 967.

[41]Gakka Udaya Laxmi, 2009. Geo-electrical,
Geochemicical and Remote Sensing Studies for
Mapping Groundwater Quality in parts of
Hyderabad, AP, India. Ph.D.Thesis
(unpublished), Osmania University, Hyderabad.

[42]G. Udaya Laxmi and G. Ramadass, 2010.
Integration of Geochemical and Electrical
Studies for Groundwater Quality in parts of
Hyderabad, A.P., India. J.Exp.sci. 1(6):32-35.

[43]Glain  D.L., 1979. Use of Longitudinal
conductance in vertical electrical sounding
induced potential method for solving
hydrogeological problems, Vestrik
Moskovskogo Univeritetta, Geologiya, No.34,
pp.74-100.

[44]Heiland C.A., 1937. Prospecting for water with
geophysical methods: Trans. Ame. Geophysical
Union, Vol.18, pp. 574-588.

[45] Karous, M. R. and Hjelt, S. E. 1983. Linear
Filtering of VLF Dip Angle Measurements.
Geophysical Prospecting, Vol. 31, pp. 782 — 794.

[46] Keller, G.V. and Frischknecht, F. C. (1966)
Electrical method in Geophysical Prospecting.
Pergamon Press. Oxford, pp. 523.

[471Kelly F., 1962. Geophysical exploration for
water by electrical resistivity. The journal of the
New England water works, Anoc. Vol.76, No.2.

[48] McNeill, J.D., 1990, Use of electromagnetic
methods  for  groundwater  studies: in
Geotechnical and Environmental Geophysics, ed:
S.H.Ward, SEG, IG#5, Vol. 1: P.191-218.

[49] Mondal N.C.,Anand Rao V., Singh V.S. and
Sarwade D.V.,2008. Delineation of concealed
lineaments using electrical resistivity imaging in
granitic terrain. Current Science, Vo0l.94, No.8,
pp.1023-1030.

[50]Murali S. and Patangay N.S., 1998. Principles
and applications of groundwater Geophysics,
Publ. by AEG, Osmania University, Hyderabad,
p.421.

[51] Ogilvi RD, Lee AC (1991) Interpretation of VVLF-
EM in-phase data using current density

IJIRT 164812

pseudosections. Geophysical Prospecting, Vol
39, pp: 567-580.

[52] Olayinka Al (1996). Non Uniqueness in the
Interpretation of Bedrock Resistivity from
Sounding Curves and its Hydrological
Implications. Water Resources, J. NAH., Vol 7
Nos. 1&2, pp: 55-60.

[53]Oluwafemi, O., Oladunjoye, M.A., 2013.
Integration  of  Surface  Electrical and
Electromagnetic  Prospecting Methods for
Mapping Overburden Structures in Akungba-
Akoko, Southwestern Nigeria. International
Journal of Science and Technology Volume 2
No.1, January, 2013.

[54]Patangay N.S. and Ranga Rao K.V., 1971.
Groundwater investigations using geophysical
methods in the Osmania University Campus,
Hyderabad. Tech Rep #4, Osmania University,
Hyderabad.

[55] Patangay N.S.,1973. Application of geophysical
method to solve some hydrogeological problems
in Minjur — Ponneri area, Chingalput District,
Tamilnadu. Ph.D. thesis (unpublished), Osmania
University, Hyderabad.

[56] Paterson, N. R., and V. Ronka, 1971, Five years
of surveying with the very low frequency
electromagnetic method: Geoexploration, Vol. 9,
p. 7-26.

[57]1P.K. Bhattacharya and H.P. Patra,1968. Direct
current  geoelectric  sounding,  Elsevier,
Amsterdam, 135 pp, 37 fig., 16 tables, Dfl. 30.00

[58] Pedersen, L.B., 2002. Measurements with the
VLF instrument. Technical Short Note.
Department of Earth Sciences, Uppsala
University.

[59]Ramadass G and Venkata Chary M, 1992.
Integrated  geophysical investigations  for
groundwater targeting in the Osmania University
campus, Hyderabad, A.P, Jour. Indian Academy
of Geosciences, Hyderabad, Vol. 38, No.l,
PP.19-30.

[60]Singh K.P., 2003. Geo-electrical exploration for
groundwater in a hard rock region of Hyderabad,
India, First Break, VVol.21, Dec., pp. 29-34.

[61] Srigutomo, W., Harja, A., Sutarno, D. &
Kagiyama, T. (2005), VIf data analysis through
transformation into resistivity value: Application
to synthetic and field data, Indonesia Journal of
Physics, 16(4), 127-136.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2200



© May 2024 | IJIRT | Volume 10 Issue 12 | ISSN: 2349-6002

[62] Wenner F.,1915. A method of measuring earth
resistivity. U.S. Bureau of Standards Bull VVol.12,
pp.469-478.

[63]Zohdy A.A.R., Eaton G.P. and Mabey D.R.,
1974. Application of surface geophysics to
groundwater investigation, Techniques of Water
Resources Investigation, U.S. Geol. Surv.,
pp.116.

[64]SS. Asadi, Aswitha.Kammela, Hari
Chandana.Lella and M.V. Raju, Assessment and
Evaluation of Fluoride Concentration in
Groundwater of Palnadu Region: A Model Study.
International Journal of Civil Engineering and
Technology, 8(3), 2017, pp. 7 85-797

[65]Dr. R.N. Uma, S. Karthiyayini and U. Sindhu
Vaardini, Assessment of Fluoride Concentration
in Groundwater in West Zone of Coimbatore
Corporation. International Journal of Civil
Engineering and Technology, 7(6), 2016,
pp.444-448.

[66]Central Ground Water Board., 1995.
Groundwater Resources and Management in the
Union Territory of Lakshadweep — Part II:
Androth  and Minicoy, Kerala Region,
Trivandrum.

[67]Jerry F. Ayers and Vacher, H. L., 1986.
Hydrogeology of an Atoll Island: A Concept
Model from Detailed Study of a Micronesian
Example, Ground water., 24, 2, 185-198.

[68] Mallik, T.K., 2001. Some Geological Aspects of
the Lakshadweep Atolls, Arabian Sea,
Geological Survey of India Special Publication,
No.56, pp 1 - 8.

[69] Muralidharan, M.P. and Praveen Kumar, P.,
2001. Geology and Geomorphology of Kavaratti
Island, U T of Lakshadweep, Geological Survey
of India Special Publication, No.56, pp 9 — 13.

[70] Narasimha Prasad, N. B., Unnikrishnan Warrier.,
Abdul Hameed, E. and Sasidharan, P., 2004.
Groundwater ~ Status in  Androth Island,
LIWAMP-GW/05/2004, unpublished research
report of CWRDM, Kozhikode, Kerala, India.

[71] Narasimha Prasad, N. B., Unnikrishnan Warrier,
Abdul Hameed, E. and Sasidhara, P., 2006.
Development  Prospects of  Groundwater
Resources in an Island Condition, 2nd
International Conference on Hydrology and
Watershed Management, 5-8 Dec, Hyderabad,
98- 107.

IJIRT 164812

[72] Narasimha Prasad, N. B. and Abdul Jabbar.,
2010. Effect of Tidal Fluctuation on
Groundwater in Lakshadweep Island-A case
study, International Conference on‘Advances in
Materials, Mechanics and Management’, 14-16
January, Thiruvananthapuram, India.

[73]Singh, V.S. and Gupta, C.P., 1999. Feasibility of
Groundwater Withdrawal in a Coral Island,
Hydrological Sciences-Journal, 44(2), 173-182.

[74]Alexander.  (1984).  Strontium  isotopic
composition of Deccan  basalts. Ind.
Mineralogist, Sukeswala.

[75] Central Groundwater Board, (2010).
Groundwater quality in shallow Aquifers of India
Ministry of Water Resources, Government of
India.

[76]Dobrin, M. B. (1976). Introduction to
Geophysical Prospecting. New York, McGraw-
Hill.

[77]Giao, P.H., Chung, S.G., Kim, D.Y., & Tanaka,
H. (2003). Electric imaging and laboratory
resistivity testing for geotechnical investigation
of Pusan clay deposits, Jour. Appld. Geophysics,
52:157-175

[78] Krishnamurthy & Srinivas. (1995). Role of
Geological and Geomorphological factors in
groundwater exploration. A study using IRS
LISS data, International Journal of Remote
Sensing, 16 (14):2595-2618.

[79]Subash Chandra. (2012). Exploring deep
potential aquifer in water scarce crystallinerocks,
CSIR — National Geophysical Research Institute,
Uppal Road, Hyderabad 500 007, Andhra
Pradesh, India. Earth Syst. Sci. 121, 6.

[80]Hansen,B.P.&Lane,J. W 1996. Orientation and
characteristics of Fractures in crystalline Bed
rock determined by surface and borehole
geophysical surveys,Millville and Uxbridge,
Masssachusetts SAGEEP1996.  Conference
Environ, Eng.Geophysic. Soc. Proceedings,927-
940

[81] Skyernaa,L.,& Jorgenson,N.0.1993. Detection
of local fracture systems by azimuthal resistivity
surveys:examples from south Norway.Memoirs
of the 24 th congress of International Association
of Hydrolgeologists pp662-671.

[82] Bayewu, Olateju O,Oloruntola Moro of
O,MosuroGaniyuO,Folorunso, Ismail O &
Kolawole, Ajibola, 2014. Evaluation of

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2201



© May 2024 | IJIRT | Volume 10 Issue 12 | ISSN: 2349-6002

Resistivity Anisotropy of parts of ljebolgho,
Southwestern,  Nigeria  Using  Aaimuthal
Resistivty Survey (ARS) Method, Journal og
Geogrpahy and Geology,V0Il.6.No.4,ppas 140-
150.

[83]Niwas S and Singhal DS 1981. Estimation of
quifertransmissivity ~ from  Dar  Zarrouk
parameters in porous media,Jour.of
Hydrology,Vol.50 pp 393.-399

[84]Loke MH 1999. Electrical imaging surveys for
environmental and engineering  studies.A
practical guide to 2 D and 3D
surveys.Preconference workshop notes W2..The
theory and practice of electrical imaging. EEGS-
European section 5 th meeting, Dudapet
Hundgary.

[85]Worthington P.F 1977. Influence of matrix
conduction upon hydro geophysical relationships
in arenaceousaquifers,water resource Research
Vol.13,No.1,pp 87-92.

IJIRT 164812 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2202



