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A BSTRACT

During detailed hydrogeological investi-
gations of Jalore district, geophysical survey was
taken up to provide additional data regarding the
quality of ground water, saline to fresh water
interface and bedrock configuration.

Jalore District, covers an area of 10,640
Sq. Kms, and falls in semiarid to arid zone of
Rajasthan with extremes of climate., Average annual
Precipitation recorded at Jalore station is 379.86
me.m,:: The area is drained by tributaries of Luni
river, which flow in direct response to precei--
pitation. Ground water occurs under unconfined to
confined condition and depth to water varies from
1 to 45 metres. ' -

The'resdlﬁsiof gedphysical investigations
show wide variations in chemical quality of‘groﬁnd
water, i.e., highly saline to potable. BaSement'in
the area is undulating and becomes deeper towards
west and north-west. Younger alluvium have usually
fresh quality of ground water while major part <
covered, é by older alluvium contains saline or water
of mixed characters,  Crystallines are having
sline to potable water,

 Quality of water is potable; with varying
saturated thickness, in north—eastegn part while in
central and north-western part quality of water is
saline to mixed having sa&turated thickness of 55
to 60 metres due to presence of disssected clay
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lenses, However, quality of water is usually
fresh, along river courses, saturated thickness
varying from 50 to 70 metres,

Major part toward west and south-west of the
district, has ground water which is generally
saline and presence of thick clay lenses are
commonly observed,
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INTRODUCTION

A number of minor irrigation schemes and
other development project for the exploitation of
ground water have been implemented on the findings
of Semi detailed Hydrogeological Investigation of
the Jalor district conducted by the Ground Water
Department, Detailed investigations were also
carried out in parts of the district by E.T.0. and
C.GeWeB., under U.N. assistance programme~, AS a
consequence of these programmes certain fresh water
areas have been over exploited while vast tracts
have remained untapped mainly because of none
availability of detailed information regarding
hydrogeological and hydrochemical information about
various aquifers,

Geophysical surveys were carried out as a
part of detailed hydrogeological investigation
under Drought Prone Area Programme (D.P.A.P,)from
the year 1976-77. Electrical resistivity survey is
considered to be most useful among the wvarious
geophysical methods used in ground water exploration.
These investigations were taken up to know the
quality of ground water, to demarcate saline to
fresh water interface and to find the depth to b
basemen%ﬁ%g the area., The main aim of geophysical
survey/to supplement the hydrogeological data and
to provide additional information for basement
configuration,

vertical electrical soundings (VE8) have
been conducted along various prelaid sections and
on selected spots. 41 sections and 162 spots were

el
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chosen on the basis of hydrogeological reconnaissance
and available data. In total, 698 VES along sections
and 178 VES on spots were conducted., Geophysical
sections covered during different years have been
grouped as A,B,C,& B on the basis of‘similarity

in hydroge8logical settings in different areas.

The data so obtained was processed, analysed and
results have been given in the appendix, The geo-~
electric sections have been grouped as f£follows:-

GROUP=-A:

1. Kulthana = Goindla

2, Rama - Bhonrda

3. Kalson ki 8Hani - Kunwarda

4. Kalson ki dhani - Nimbla

5. Godan - Mithri - Nosra

6. Umedpur - Chandrai - Jaitpura

2. Bhainswara - Chippawara

8. Budtara - Thanwala

9. Thanwala -~ Harji

10, Rajanwari - Pandgoran

11. Narsana - Bishangarh - Jalore,

GROUP - B:

12. ~ Bhagli - Rewat - Kolapur - Dakatra -
Balera - Bakra

i3. Bakra -~ Rewatra

14~ Rewatra - Alasan - Kashwana -~ Sanphara

15, Keshwana - Tarwa

le. Gol - Kuber

17« Otwala - Khural - Gol - Elana - Dangra -
Ratunja - Mandavla

18, Mandavla - AnvlajZ = Balwara - Odwara

19 Saila - Charau -~ Babatra - Taligana -
Jiwana

Zle S Lite e mtinilihiiirg - Hila - Ol
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20. Babatra - Mokhikhera - Saila - Otwala

21. Sirana - Sangana -~ Alwara - Dudwa =
Bhandwa - Mengalwa

22, Mengalwa - Punawas - Surana - Harmu

23, Bagora -~ Rauta

24, Bagora - Nandiya

25, Morsin - Nandiya - Chajiala

GROUP - C: -

26. Jalore - Bhinmal

27, Bhinmal -~ Jiwana

28, Bhinmal - Junjani - Sewari

29, Komta - Kora - Pantheri - Tharwara - Dhanani

30, Dhanani - Tura

GROUP- D:

31, Birol - Paladar - Sanchor

32. Paladar - Menol - Dugdawa

33. Dugdawa - Tenlop - Sankad

34, Sankad -- Hirpura

35, Sankad- Gundav - Khara

36, Khara - Kotra

372 Khara - Digaon-~ Karara

38, Khara - Arnai - Hariyali >

39. Hariyali - Jhab

40, Meda ~ Jhanvi

41, Jaitpura - Dhanol -~ Bhanwariya
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PHYSIOGRAPHY

Jalore district has an areal extent of
10,640 Sq.Kms. between latitude 24°31' to 25°45!
and longitude 71°7+ to 73°6'. The physigraphy of
the area plays an important role in deciding the
traverses to be followed for the electrical
resistivity survey. Elevation of the area ranges
from 76.20 metres above M.S.L. in the west at the
confluence of the Luni & Jawali - Sukri rivers to
609,60 metres above M.S.L. in the east. Generally
the terrain slopes westward. The hill tops are
normally shaped by weathering phenomena which have
given rise to tors and boulders of various shapes
and sizes in the eastern part while sand dunes are
common topographic features in the mid-eastern and
western. part.

The area is drained by tributaries of Luni
River, fiz,, Jawai, Sukri, Khari, Bandi, -Sagi
River Bargaon flows along southern portion of the
district, All rivers are ephemeral with braided
meandering courses and wide flood plains.
Additionally, there are innumcrable old .¢hanné¢ls,
buried under wind blown sand.

The area lies in the arid to semiarid zone
of Rajasthan with extreme of climate and diurnal
variations in temperature. Average precipitation
recorded is 379,86 m.m, (period 1909 = 1981).

A-Anasupstiommgfimdoviniivpell

Geological formations encountered in the
area range in age from Post Delhi intrusive
(crystalline) to the Quarternary comprising of
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loosely consolidated to unconsolidated alluvial
deposits and blown sand.

Younger alluvium forms the major promising

aquifer in the area having generally fresh water.
It consists of loosely consolidated to unconsolidated
stream laid deposits of gravel and sand. Ground
water is usually under unconfined condition and depth

to water varies from 1 metre to 15 metres,

Older alluvium generally contain saline

water or water of mixed character and is composed of
unconsolidated to semi consolidated clay, kankar,
sand and gravel with minor silt, Ground water
generally occurs under confined conditions in deeper
horizons while at shallow depth it is found under
unconfined condition and depth to water ranges from
1 metre to 45.0 meters,

Tertiary formations comprise of thick con-
solidabed clays and silts, gravel, medium to
coarse sand with shale fragments are encountered
in exploratory bore holes drilled at Balersa,
Paladar, Degaon, Chajjaka, Johdawas, Binjrol ka
Golia and Daluwa towards western part of the = . &€wu,
In deeper horizons clays are comparatively less.
Ground water is found under confined to unconfined
condition. These formations generally yield
moderately saline water, ‘

Malani volcanics mainly consist of

Rhyolites associated with felsites, intercalated

acid tuff and pyroclastic materials. These rocks are
having well developed joint system which are capable
of giving moderate discharge and usually contain
fresh water.
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Jalore granites form poor aquifers giving
moderate yield through weathered portion, joints
and fractures. Ground water occurs generally
under unconfined condition, Quality of water is
saline to potable,

\

Erinpurg 9¥anites weathered fractured &
well jointed, occupying southern part of Bhinmal
and Jaswantpura blocks. These rocks are also poor
aquifer but some times yield fair quality of water
depending on extent of weathered portion and

topography of the area, Quality of water is
Saline to potable,
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METHODOLOGY

While prospecting an area, it is useful that
some reference be devised to describe the field data
collected, The reference most commonly used in
electrical prospecting is called " Apparent Registie
vity" it is a function of the region in which
measurements are made and 9®OMELLY ¢ ojectrod confi-
guration used,

In order to illustrate the aoncept of apparent
resistivity, it is necessary to consider a generalised
configuration of electmodes, It is assumed that the
ground is homogeneous isotropic with true resistivity
of 'p! ohm-meter.\ We consider a system of four
eleevtrodes driven into the ground depending on the
configuration of the electrodes, The potential
difference of V' volts exists between the potential
electrodes 'M' and 'N' when I amperes of current
flow between the current electrodes 'A' and 'B! as
shown in Figure-B. The multilayer earth is shown in
Figure- A, showing various geoelectrical layers
having thickness hl'h2'h3'°"""' hn and corres-
ponding resistivity Pl,P2,P3,....... Pn respectively
over which pqssible measurements are made, ToO
derive generalised equation to compute the apparent
resistivity from field data, technique is to caleulate
the potentials at M due to both current electrodes
A and B. The potential at M due to A and B is then
added to get the total potential at M. The pProeess
repeated to calculate the total potential at
potential electrode N due to baqth current eleetrodes
A and B,
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Derived potential difference is then obtained
by substracting the total potential at N from the

total potential at M due to both current electroges
A and B respectively,

IP F(R)
2 K

Where, F(R) is function of the inter
electrode distances. Apparent resistivity

Therefore, V =

- 2 v
Therefore, 2° F(R) is defined by a constant 'K!'.

Bhe equation (1) is generalised equation for
various electrode configurations, In the present
investigations, the Schulmberger configuration was
used as shown in Figure-B, It consists of two
current eleftrodes A and B and two potential
electrodes M and N placed symmetrically along a
straight line about mid point of current electrodes,
The separation between potential electrodes M and N
is always kept less than 1/5th the separation
between the current electrodes A and B. The factor
'K' is computed for various combinations of inter-
electrode distances as follows:-

1 1 - 1 1
K=2 /b—5gg— =) (- =%

Now, for practical purposes, the equation for
wPparent resistivity is -

P = 'K*®' multiplied by field data for
v various AB/2
i.e. Pa = Kk B 3eeee (ID

The equation (II) is used for computation of
apparent resistivity from field data.

Ground Water Resources of Jalore District Part-11l (Geophysical) Page 15



-9 -

INSTRUMENTATION

The instrument " AQUAMETER" was used for the
field work. Agquameter is compact, self contained
tropicalised instrument based on the principle of
electrical resistivity. It consists of two water
tight, damp and dust proof units housed in metal
cases, One unit - The Generator -~ generates the
necessary low frequency square wave current, The
second unit - The amplifier - contains the necessary
circuits to measure the resistivity of the ground.
For precise measurements low fregquency square wave
current is applied between two electrodes driven
into the ground and potential difference between
two other electrodes in the measurement zone is
measured, A set of readings is obtained to deter-
mine the averége electric resistivity of that
section.

The generator, generates low frequency
(about 4 HZ) square wave electric pulses with the
help of one transistorised oscillator, The
Generator has its own built-in power source cone
sisting of twelve 1,5 volts dry cells, The actual
voltage used is 9 volts D.C.. which is obtained by
using two sets of six batteries in parallel, This
increases the battery life considerably. The
generated voltage, through a selection switch - is
fed to the ground throughfbindlagapoatSUGicand 02.
The selection switch is used for selecting the
desired voltage in three steps i.e. 100, 200 and 400
volts. An Ammeter connected in series with the
output voltage indicates drain current. A battery
indicator is provided to assess the battery
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condition at any time,

The Amplifier unit consists of a filter
and an amplifier, The filter is used to filter out
unwanted signals and allow only the signals genera-
ted by the genemator to bPass through. The amplifier,
like generator has its built-in power source i,e,
four 1,5 volts dry cells,

The amplifier is provided with minimum
controls which enable in getting quick readings,
The external, internal switch 1s used to record the
voltage developed between the points Vi,Vé and to
compare it by using the ten turn helical potentio-
meter, Depending upon the positions of the range
selector, the reading of potentiometer is recorded
by using appropriate multiplying factor, A
battery indicator is provided to assess the battery
condition at any time,

The instrument may be checked occasionally
using the Test Redistance BOx,.

Ground Water Resources of Jalore District Part-11l (Geophysical)
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DATA PROCESSING

The field data so obtained was computed to
obtain apparent resistivity for further interpreta-
tion, The computed apparent resistivity usually
falls within the range of the true resistivities of
the aquifer materials below ground over which
measurcments are made, The brocessing of the data
in this case involves the procedure of transfering
the computed apparent resistivity values on double
log transparent graph paper of modulas 62.5 mm
representing apparent resistivity curves,

The interpretation of the sounding curves
have been done by using the technique of Partial
curve matching, The field curves are superimposed
on the standard curves for resistivity Prospecting
brepared by " RIJKSWATERSTAAT, THE NETHERLANDS." to
determine thickness and corresponding resistivity
values of various geoelectric layers, The apparent
resistivity calculated for a certain value of (AB/2)
is nearly equal to the value of true resistivity of
the layer at an approximate depth of (AB/2).

Ground Water Resources of Jalore District Part-11l (Geophysical)
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DISCUSSION OF RESULTS

on the basis of similar hydrogeological
conditions the wvarious sections covered during

different years are grouped together as A,B,C & D
and discussed as belows: -

GROUP-A:

Geoelectrical survey was carried out along
the section (1) Kulthana - Goindla, (2) Rama =
Bhonrda, (3) Kalson ki dhani - Kunwarda (4) Kalson
ki dhani - Nimbla, (5) Godan - Mithri - Nosra
(6) Umedpura = chandrai - Jaitpura, (7) Bhainswara -
Chippawara (8) Budtara. Thanwala, (9) Thanwala -

Harji, (10) Rajanwari - Pandgoran and (11)Narsana =-
Bishangarh - Jalore.

These sections covered over 150 Kms. length
(approximately) in the north-eastern part of
district., The main hydrogeological formation
encountered in the area is older alluvium, directly
overlying hard and compact granites which forms the
basement, The older alluvium is composed of clay
and kankar with sand and a little silt, The depth
to water waries in the area from 5 metres to 15
metres below land surface.

The results of 132 geoelectric soundings con-
daucted in the area show that the resistivity of the
first layer ranging from 20 ohm-meter to 80 ohm-
meters indicate the presence of surface soil and
sand. The resistivity of the second layer varying
from 2.8 ohm-meters to 20 oh-meters indicates that
the quality of formation water 1s generally saline
to slightly saline and occasionally potable. The
interpretated results of the third layer having

Ground Water Resources of Jalore District Part-11l (Geophysical) Page 19
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resistivity from 55 ohm—meters to more

meters corresponds to hard and compact

which foxms the basement in the area. The basement

than 150 ohm-

formation

configuration in the area is ir

regular and its depth
range £f£rom 20 meters to :

80 metrese.

After studying the nature of cu

rves, it is
observed that

quality of water is saline as indicated

by low resistivity values of the second layer of the

aguifer. curves of vertical electrical sounding
a and Umedpur-Jaitpura

sections are of jrregular nature,
presence of clay lénses.

value obse

taken along Godan - NOsSIX

which suggests the
However, medium resistivity
rved near village Umedpura, Rama, Godan &
Goindla i.ec. about 24 ohm-—meters revea

1s that quality
of water is potable,

while resistivity value of 17

ohm-me ters around village Jaitpur indicate slightly

saline watere. This interpre

tation is further con-
firmed by the t

ubewells cons tructed in the wvillage
Umedpura, Rama, Ggoindla and Jaitpura. Quality of
water is potable in Uumedpura,

Rama and Goindla but
slightly saline at Jaitpura respectively.

out of 10 sections grouped in ‘'A' only four

geoelectric sections have been projected to show the

geological formation with apparent
resistivity vallues. Remaining section

projected mainly because of irre

curves and jnsufficient number of vertical electrical
soundings due to small sectionse

correlation of hydro

s are not
gular nature of the

KULTHANA — GOINDLA (section=1)

16 vertical electri
carried out along this

cal soundings were

section covering a 1length of

Gro istri
und Water Resources of Jalore District Part-11l (Geophysical) Page 20
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about 12 Kms, Part of this section also covered
area of Pali district (village Kulthana). The nature
of curves of soundings taken around village Kulthana
and Goindla show that quality of water is potable
around Goindla and slightly saline around village
Kulthana. Other curves are of drregular

which indicztes the presence of clay lenses, The
resistivity of the first layer varying from 24 to 60
ohm-meters indicating surface soil, At most of the
Places, the nature of curves are irregular and hence,
not interpretable Probably due to large contrast in
the resistivity wvalue of surface soil and aqguifer
material which may be composed of clay and kankar.

RAMA — BHONRDA (Section-2)

13 geoelectric soundings were carried out
along this section covering a length of about 14 Kms.
The results of geoelectric sounding reveals that
quality of water is generally saline along this
traverse. The interpetated results of the first layer
having resistivity value ranging from 30 ohm—meters
to 70 ohm-meters, indicate the surface soil, The
resistivity of second layer varying from 4 ohm-meters
shows quality of water to be saline, The resistivity
value of third layer is about 100 ohm-me ters, which
reveals the hard and compact formation forming the
basement in the area. The depth to basement varying
from 15 meters to 54 metres indicates that the thick-

duall
ness of aquifergra ua Y'decreases towards Bhonrda.

UMEDPUR -~ JAITPURA (Section-6)

30 vertical electrical soundings were carricd
out along this scection covering a length of about
35 kms. The interpreted geoelectric sounding data
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reveals that quality of water is generally saline
except around wvillage Umedpur where resistivity wvalue
is about 20 ohm-meters indicating quality of water

is potable which was further confirmed by the explo-
ratory tubewells constructed in this village,

The nature of the apPparent resistivity curves
at most of the places approaching to zero wvalue of
resistivity show the quality of water is highly
zaline in the village along this section. It is also
inferred that due to Presence of thick conductive
horizon, there is no Penitration of current to
greater depth. Therefore, the bedrock configuration

is not Properly defined,

NARSANA -~ BISHANGARH - JALORE (Section - 11)

The results of the 15 geoelectric soundings
taken in this section covering a length of about 18
Kms.show that quality of water is saline. The inter-
Preted resultw of first layer having resistivity
value varying from 30 ohm~meters to 50 ohm-meters,
indicate the surface soil, The resistivity value of
the second layer which constitutes the main agquifer
of the area ranging from 6 ohm-meters to 12 ohm-
meters reveals the quality of water is generally
saline. ‘The resistivity value of the third layer
varying from 60 ohm-meters to 7 indicates the hard
and compact formation which constitute the basement
in the area. The depth to basement varying from 45
meters to more than 60 meters confirms the
undulating nature of the basement.

GROUP - B:-
resistivity
The electrical&survey was conducted along
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following sections (12) Bhagli - Bakra (13)Bakra -
Rewatra (14) Rewatra - Sanphara (15)Keshwana -~

Tarwa (16) Gol-kuber (17) Otwala — Mandavla

(18) Mandavla - odwara (19) Saila - Jiwana (20)
Babatra -~ Otwala (21) Sirana - Mengalwa (22)Mengalwa~—
Harmu (23) Bagora - Rauta (24) Bagora - Nandiya

(25) Marsim - chajjala.

The area covers the central and north-western
Part of district,. The hydrogeological units of the
area are main -ly younger and older alluvium. The
depth to water varies from 8 meters to. 18 metres
below the land surface,

About 228 vertical electrical soundings were
carried out in the area covering a length of approx,
300 Kms, The interpreted results of first layer
having resistivity wvalue ranging from 30 ohm-meters
to 50 ohm-meters indicate the surface soil and river
sand, The resistivity value of the second layer
varying from 5 ohm-meters to 25 ohm-meters indicate
quality of water is saline to potable, Third layer
having resistivity wvalue of 60 ohm-meters to 150
ohm~-meters reveals the compact formation which may
constitute the basement in the area. The basement
configuration in most of the sections could not be
determined due to Presence of thick conductive
horizons at depth where Penetration of current is
very low, In a few cases, where current penetrated,
it varies from 40 to 150 meters depth. The nature
of field curves and geoelectric sections suggest
that generally quality of ground water is saline to
pbtable in the major part of the area which corres-
Ponds to resistivity values ranging from 5 to 36
ohm-metres. But, at Places, low resistivity value
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and downward trand of curve approaching toward zero
value reveal that the quality of water is highly
saline (viz. sounding No. 150, 160, 228, 254 and 281),

The geoelectric sections covered in this
area have been prepared and correlated with hydro-
geological formation and apparent resistivity values,

BHAGLI -~ BAKRA (Section =12)

Geoelectric resistivity survey was carried
out along 21 Kms. long traverse. The results of 19
vertical electrical soundings taken along the section
indicate that quality of water is generally saline,
The resistivity of the first layer varying from 30
ohm-meters to 70 ohm-meters corresponds to surface
soil, The-resistivity of the second layer variés®
from 20 ohm-meters to 50 ohm-meters, The resistivity
of the third layer‘ varying- from 3,5 ohmemeters to 15 -
ohm-meters. The resistivity value of second and
third layer indicate that quality of'wéter'is’séiine.
The depth to basement could notbbe determiped due to
high salinity at shallow depth and presence of clay
lenses, . The trend of apparent resistivity curves
pPrepared froﬁ‘ field data generally approaches to
zero as shown in represcentative field curve of
vertical electriecal soundings 113, At a few places
the curves are not interpretable probably because of
large contrast between the resistivities of surface
soil and highly saline aquifer, Lo '

BAKRA — REWATRA (Section=13)

9 vertical electrical soundings were’
¢onducted - along this traverse, The resistivity of -
the-first layer varying from 10 ohm-meters to 60
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ohm-meters indicate the surface soil. The resisti-
vity of the second and third layer ranging from
20 ohm-meters to 40 ohm-meters and 2,4 ohm-meters
to 13.2 ohm~meters respectively showing presence
of saline formation of water. The later part of
apparent resistivity curves approaches to zero
value of resistivity hence, depth to basement
could not be determined,

REWATRA - SANPHARA (Section =~14)

17 vertical electrical soundings were
carried out along this section. It is observed
from the value of second and third layer that the
quality of water is generally saline, The quality
of water is potable near Government School in
village Keshwana and on the bank of river Jawai
near village Sanphara,

The depth to basement is 46 metres on the
bank of river Jawai near Sanphara and 70 metres on
way to Alasan from Rewatra, The depth to basement
could not be determined at other sites due to high
salinity,

KESHWANA - TARWA (Section -15)

4 vertical electrical suundings were taken
along this section. T resistivity of the first
layer varying from 20 ohm-metres to 80 ohm-meters
confirm to surface soil, The resistivity of water
bearing formation near Keshwana ranging from 6.4
ohm-meters to 15 ohm-meters reveals that quality
of water is saline, However, the quality of water
becomes potable towards village Tarwa. The depth
to basement determined about 2 Kms.away f£rom
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K@shwana is about 107 metres,

GOIL, - KUABER (Section~16)

The section begins from north-west of village
Gol (Umedabad) and extend upto Kuaber., It was diffi-
cult to approach village Kuaber due to sand dunes
beyond Dhura-ki-dhani, on way to Kuaber. Therefore,
only 5 vertical electrical soundings were conducted
along the 6 Kms. traverse,

fhe quality of water is generally saline to
potable as observed from the resistivity of the third
layer, varying from 12,5 ohm-meters to 35 ohm-meters
it is further confirmed by the exploratory tubewell
constructed at Kuaber. The depth to basement could
not be determined a properly because of low penetration
of currént, may be due to thick sapd dune in the area,
The basement appears to be more than 70 meters deep
near village Kuaber.

OTWALA = MANDAVLA (Section =17)

21 vertical electrical soundings were carried
out along this section, This traverse was taken along
the road leading to Jalore. This traverse is abolt
19 Kms. long. The resistivity of the water bearing
formation varying from 5 ohm-meters to 25 ohm-meters
indicate the quallty of water to be saline to potable,
The quality of water is potable on way to Khural and
slightly saline near village Gol. Tn most cases the
depth to basement could not be determined due to
shallow depth of current penetration possibly due to
presence of thick clay lenses and saline formation
water. At places, the depth to basement is more than

80 Meters as determined by the nature of thevsounding
curve No, 201,
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MANDAVLA -~ ODWARA (Section - 18)

12 geoelectric soundings were conducted
along this section. The interpreted value of the
resistivity of the second and third layer varying
from 15 ohm-meters to 25 ohm-meters and 5 ohm-meters

"to 15 ohmemeters reveals that quality of water is
saline which is further confirmed by results of
exploratory tubewell constructed at Balwara., The
depbh 8O basement near Odwara and Balwara is about
58 metwes and 87 metres respectively corresponding
undulating configuration,

SAILA -~ JIWANA (Section - 19)

28 vertical electrical soundings were
carried out along this section, The resistivity
value of the water bearing formation varying from
5 ohmemetres to 20 ohm-meters indicates quality of
water is saline to slightly saline. However, at a
few places the quality of water is pbpotable at shallow
depth as indicated by the resistivity value of 25
ohm-meters but it deteriorates with depth as con-
firmed by exploratory drilling at Saila and Babatra,
The basement, as determinedfrom interpretation of
field curves varies from 80 to 150 metres (VES
No. 244). 1t is also observed thatthickness of water
%ﬁ@%&g ego ?gﬁlggila to village Babatra beyond

which it decreases towards Jiwana,

BABATRA - OTWALA (Section - 20)

29 geoélectrical soundings were conducted
along this section, The interpreted apparént
resistivity curves show that the resistivity of the
first layer varies from 40 ohm-meters to 80 ohm-meters
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indicating surface soil and sand. The resistivity
of the second layer ranging from 20 ohm-meters to 40
ohmemeters and that of third layer from 4 ohm-meters
to 17 ohm-meters respectively reveals that quality
of water is saline. However, the quality of water
may be potable near sounding No, 256, 260 & 266,
where, average resistivity value observed as 17
ohm~meters. Quality may be fresh about 1/2 km.

away from village Balara upto depth of 35 meters.

SIRANA -~ MENGALWA (Section =21)

The results of 29 vertig¢al electrical sound-
ings taken along this ftraverse show that the quality
of water is generally saline to potable which is
revealed by the resistivity value of second and third
layer. The resistivity of the first layer varies
from 28 ohme~meters to 60 ohm-meters, the second
layer 25 ohm-meters to 40 ohm-meters, and that of
third layer from 8 ohmemeters to 20 ohm-metsrs,

The thickness of water bearing formations gradually
increases from Sirana (80 metres) to Sangana (150
metres)and more thanl50 metres towards Alwara. The
interpreted results were confirmed from the explora=-
tory drilling at village Alwara.

MENGALWA -~ HARMU (Section-22)

26 geoelectric soundings were conducted
along this section, The resistivity value of the
first layer varying from 40 ohm-meters to 80 ohm-
meters indicate the surface soil, The resistivity
of the second layer varying from 10 ohm-meters to
40 ohm-meters indicate the quality of water is
saline to potable,
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A few sites were resurveyed taking the
sounding line across the previous soundings line,
due to erratic data obtained. No remarkable
differences were obscrved, The apparent resistivity
curves are generally irregular in nature at such
sites. Basement could not be determined.

BAGORA - RAUTA (Section - 23)

7 vertical electrical soundings were carried
out along this section, The resistivity of the
first layer varies from 20 ohm-meters to 80 ohm-
meters indicating surface soil. The interpreted
results of the second layer ranging from 3,8 ohm-
meters to 8 ohm-meters and that of third layer from
2 ohm~meters to 10 ohm-meters reveals quality of
water to be sallne. The depth to basement is

undetermined.r

<

BAGORA — NANDIYA (Section - 24) : Looeboavih

P The lnterpreted reSults of the 7 vertlcal
electrical soundings curves show that the resisti-
vity of" the first layer varies from 30 ohm-meters
to 85 ohm-meters lndlcatlng surface soil. The .
resistlvity of the second and thlrd layers ranglng“
from 25 ohm—meters to 40 ohm-meters and 8 ohm—
meters to 20 ohm~meters respectively reveals that
quality of water is generally sallne. The depth
to basement is undehermined.

MORSIM - CHAJJALA (Section - 25)

‘ ‘ ;8 Vertlcal electrlcal sounoings were
carrried out along this traverse of about 22 Kms.
from;vxllage_MQr51m'to-chajjala. The quality of water

w
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the interpreted results of the apparent resistivity
curves. The value of resistivity as low as 0.8 to
8 ohm-meters at places, indicates that quality of
water is highly saline. The value of resistivity
of the first layer ranging from 30 ohm-meters to

90 ohm-meters indicates the presence of dry sand.
The resistivity of the water bearing formation
ranging from 4 ohm—-meters to 7 ohm-meters reveals
that generally the quality of water is highly saline.
However, near Bichawara the guality of water is
potable upto depth of 15 meters. Similarly

' dry beri ' in the village Chajjala the water may
be potable at shalioww depth. The depth to basement
is undetermined due to low penetration of curxrxent
because of saline formation water.

GROUP - C:-

Geoelectrical resistivity survey was
carried out along the sections grouped near iCt
which are (26) Jalore - Bhinmal, (27)Bhinmal -
Jiwana, (28) Bhinmal- sewari (29) Komta-Dhanani,
and (30) Dhanani - Turae.

Approximately, 170 Kms. length was covered
in the area falling in the central and western part
of the district. The main hydrogeological formation
of the area consists of younger and older alluvium
which deposited on hard and compact granites. The
depth to water varies from 12 metres to 27 metres
below land surface. ID all 156 vertical electrical
soundings were conducted and out of which 56
vertical electrical soundings were carried out by
the team of Luni Basin. The interpreted results of
the geoelectric soundings show that the resistivity
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of the first layer varying from 40 ohm-meters to

85 ohm-meters corresponds to surface soil generally
sand. The resistivity of the second layer ranges
from 15 ohm-meters to 36 ohm-meters. The inter-
preted resistivity value of the third layer varies
from 5 ohm-meters to 20 ohm-meters., Generally the
quality of water is saline, but in a few localities
resistivity values ranging from 22 ohm-~meters to 40
ohm-meters indicates the presence of potable water
upto the deptk of 15 metres viz., near village
Bhagali, Dakalora, Nimbawas, Daspan, Barala,
Punawal, Komta, Korala Panthesi as indicated by

the interpreted results of vertical electrical
soundings No. 368, 389, 398, 416,439, 456, 490,
488and 492,

Out of 5 sections grouped under 'C' only
to geoelectric sections have been projected to show
the correlation of the hydrogeological formation and
apparent resistivity values. Other sections were
not prepared as Ehe thickness of different geo-
electric layers could not be determined due to
Presence of saline formations water and insufficient
number of geoelectric sounding.,

BHINMAL - SEWARI (Section -28)

The electrical resistivity survey was
carried out along this section covering total length
of about 18 Kms, The results of 19 vertical electri-
cal soundings show that the resistivity of first
layer varies from 40 ohm-meters to 90 ohm-meters
corresponding to surface soil. The resistivity value
of second layer ranges from 10 ohm-meters to 30 ohm-
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meters and that of the third layer £rom 3 ohm-meters
to 12 ohm-meters respectively reveals that quality
of water along the section is generally saline. The
depth to bascment is undetermined.

KOMTA -~ DHANANI (Section «29)

30 vertical electrical soundings were carried
out along this section covering a traverse of about
22 gms., The interpreted resistivity value of the
sccond and third layer range from 20 ohm-meters to
36 ohm=meters and 5 ohme-mcters to 25 ohm-meters
respectively., It reveals that quality of water is
generally saline to potable., However, the quality
of water is potable between villages Kora to Komta
as revealed by‘apparent resistivity value. The
depth to basement is undetermined,

GROUP = D :

The area covered under these sections in
Group-D lies in the south western part >f the
district. Younger and older alluvium zre the main
water bearing formations in the area. Electrical
resistivity survey was carried out along the section
(31) Birol - Sanchore (32) Paladar - Dudwa
(33) Dudwa - Sankad (34) sankad - Hirpura
(35) Sankad - Khara (36) Khara - Kotra (37)Khara -
Karara (38) Khara - Hariyaldl (39) Hariyali -= Jhab
(40) Meda - Jhanvi, and (41) Jaitpura - Bhanwariya.

182 vertical electrical soundings were con-
ducted in the area and out of that 163 were con-
ducted by the Luni Basin team. The results of the
geoelectric soundings reveal that gquality of water
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is generally saline in the area which is confirmed
by low resistivity values ranging - . between 5 ohm-

meters to 10 ohm-meters,

At many places, the nature of geoelec;ric
sounding curves are irregular probably due to large
contrast between the resistivity value of the surface
soil and highly saline formation water, The depth
to basement could not be determined because later

part of the ficld curves. approaches to zero value,

The thickness of different geoelectric
layers are not possible to be determined because of
low penetration of current in the saline zone and
hence, geoelectric sections are not prepared,

However, the results of vertical electrical
soundings 544, 552, 557, & 589 around village
Dugdona, Hirpura Kura and Khera respectively indicate
the presence of potable water at shallow depth
having the resistivity value ranging from 22 ohm=-
meters to 29 ohm-meters,
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CONCLUSION

Geophysical investigation using electrical
resistivity techniques was taken up to know the
quality of ground water, demarcate saline to fresh
water interface and to find the bedrock configuration
in the area to provide additional data for detail
hydrogeological investigatiod. Different water
bearing formations encountered in the area are
younger and older alluvium, and Granite, Younger
alluvium, generally occurs along river courses and
usually yield fresh water, Older alluvium bccupies
major part of the district, it contains saline
water or water of mixed characters while granites
are having saline to fresh ground water. It has
been concluded from the results of geophysical
survey that in the north-eastern part of the
district the quality of water is potable with
sufficient saturated thickness, In the central
and north-western part of district the quality of
water is potable along the river course with
saturated thickness upto 70 meters while in the
major part, the quality of water is saline to mixed
character with saturated thickness varying from 55
to 60 meters. However, at places quality is potable
as at Kauber, Alwara etc., Basement gradually
becomes deeper towards west and north western part,

The ground water towards west and south-west
1s generally saline and presence of thick clay lenses
is also inferred. But at places, localised pockets
of fresh to slightly saline water with sufficient
saturated thickness can be demarcated after
coreelation with hydrogeological data,
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