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ABSTRACT,

To study the ground water resources of Jalore
district, detailed hydrogeological investigations
under drought prone area programme were initiated
in the year 1976 to evaluate the avajlable ground water
potential and also for precise delineation of fresh
water aquifers in salinity infested areas as existing
sources were not sufficient to cope up with the

present and future water requirements,

Prior to these investigations individual
Panchayat Samities were surveyed for assessing ground
water surplus by the department and detailed investia=
gation were also carried out in part of the district
by exploratory tubewell organisation under Unitéd
nations assistance programme. Based on the findings
of these investigations, a number of minor irrigation
schems and other development projects for exploitation

of ground water have been implemented,

Jalore district is located towards south-western
part of Rajasthan and has an areal extent of 10640 sqékms,.
District lies in the arid zone of Rajasthan with extreme
of climate., The mean annual rainfall over Jalore

Station is observed to be 379.86 mm(period 1901-1981)
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Major part of the district is covered by extensw
sive alluvial plains with a few scattered isolated
hills and rugged hill ranges towards south-east.

Sand dunes are common to-pographic features in mic-
eastern and western part. Geomorpholigically, the
alluvial valley floor belongs to mature land scape
system and both erosional and depositional land

form units are found in the region. The area is well
drained by Luni drainage system, all rivers in the
area are ephemeral which flow in direct response to

precipitation,

Present land use studies reveal that above 58%
cultivable land has no irrigation facilities in the
district. ©Out of total irrigated area, the area
irrigated by wells, canals and other sources are 99 ,25%,
0.62% and 0,13% respectively. Bhinmal Tehsil has maxi-
mum cultidable and irrigated area where as minimum area
falls under Ahore Tehsil, Soils of the area in general
are depp uniformaly layered, fine, sorted sand on the
dunes and coarse to medium textured on the plains.

The séils in the district are poor in fertility as the
nitrogen,phosphorus contents & proportion of organic

matters are lowe.
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The general geological succession has been
prepared on the basis of variousbore holes drilled
in the district. The rock units range in age from
Pre-cambrian to Recent. Study of the geological
sections and cor-relation of bore hole data indicate
that basement abruptly deepens towards west of
Saila = Sankad axis which may be due to some major
dislocation in the area which is parallel to Pali -
Sirohi lineament, In the bore holes drilled towards
west of this axis, a sequence of sand, gravel and clays
is encountered. The lower horizons of the sand, gravel
and clay sequence.resembles with Tertiary deposits, in
the other area. Another dislocation having almost east-
west trend is deciphered, which runs along Jawai-Sukari
river. From this sSection it appears that south-west part

of the basin was sinking even during holocene period.

Hydrogeology of various aquifers has been studies
from the sections of 1039 wells inventoried. Subsequently
189 key wells were selected on grid pattern, for recording
-seasonal water level fluctuations and collection of

water samples. Another set of 38 key wells and 21 piezo=-
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meters were monitored monthly for closer and regular
study of water level fluctuation. In all, 698 vertical
electrical soundings along 41 sections and 178 spots
were conducted during study period. Results obtained
were used for deciding the sites for exploratory

drilling and delineation of various aquifers.

On the basis of hydrogeological investigations
and additional sub=surface information ob£ained from
gec~eclectric surveys, 35 exploratory bore holes and
26 observation bore hole/pilezometers were drilled to
asgertain the thickness and areal extent of different
aquifers. Twelve pumping tests were conducted for

determining the aquifer parameters.

Generally ground water occurs under unconfined
and semiconfined conditions. Confined condition have
also been observed in alluvial deposits and Tertiary
formation{?) towards west and SSW part. At village
Jodhaﬁas, a free flowing conditions at the rate of

0.20 cubmic metres/hour has been observed,

Ground water movement in the district is from
south-®east to north west in the south and east to wast
in the northern and western part. Slope cf the water

table is steep towards east of Saila-Sankad axis and
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gental towards west of it, which shows the control of

fault on the ground water movement.

Younger alluvium comprises of fine to coarse
sand, gravel, and clays, their thickness varies
from 20 metres to 65 metres. Ground water occurs under
unconfined and semiconfined condition, Discharge of
existing wells varies from 5 cubic metres/day to
620 cubic metres/day whereas y.:1ield of tubeswells range

from 129,6 cubic metres/day to 1344 cubic metres/day.

Major part of the area is covered by older alluvium
and ground water occurs under water table, semi confined
as well as in confined conditions. These formations compe
rises. Sandy loam, Xankar,coarse to fine sand and
gravel with clay lenses and their thickness varies from
11,0 to 80 metres. Discharge of existing wells varies
from 5 cubic metres/day to 480 cubic metres/day and of
tubewell ranges between 27 cubic metres/day to 1072

cubic metres/daye.

In granites and rhyolites ground water
normally occurs under water table conditi-.ns, Discharge
of existing wells in Granite formation varies from 15
cubie metres/day to . 480 cubic metres/day whereas yield
of tube wells ranges between 14.40 cubic metres/day

and 736 cubic metres/day.
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I
INTRODUCTION

1.1 PURPOSE AND SCOPE:

The problem ofmeeting ever increasing demand
of water for drinking and irrigation purpose have
become many-fold due to fast increasing population
urbanisation and industrialisation in Jalore
district. The situation was becoming more grim
due to frequent drought conditions. The surface
water resources being limited the demands for
ground water exploitation have been continuously

increasing.

Based on the findings o€ semi-detailed
hydrogeclogical investigations of the Jalore
district conducted by the Ground Water Department
and detailed investigation carried out in part
of the district by Exploratory Tubk wells Organisa-
tion under U.,N.,assistance programme, a number
of minor irrigation schemes and other developmer. .
projects for exploitation of ground water have
been implemented. As a conseguence of these
programmes, c¢ertain fresh water areas have been
over exploited while vast tracts have remained
untapped, mainly because of inadequate
information regarding hydrogeclogical, hydro-
chemical characters of the aquifers and their

areal extent and ground water storage.

Therefore, detailed hydrogceclogical
investigations under Drought Prone Arca Programme
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(D.P.A.P.) were initiated from the year 19¥6-77 to
evaluate the available ground water potential and
also for precise delineation of fresh water aquifers
in salinity infested areas of the district.

la2 HISTORY OF SURVEYS,

The first few months were utilised for
collection and interpretation of all available
hydrogeological and geological litera twure and maps
from various departments. These data were collected
from the following agencies other than the
Department-

i) Central Ground wWater Board (C.G.W.B.).

ii) Geological Survey of .India (G.S.I.).

iii) Central Arid Zone Research Institute

L (C.A. z R.I.}

Central Arid Zone Research Ins;xtu*u and

Explora tory Tube wall Organisatjon (presently
Central Ground Water Board) had éarried out
dataile@’investiga?ionsmig’parts cf the district,
Central Arid Zone Reseérch Institute covered Ahore,
Jalorc éhd Saila blocks and pért of\Cén£ral'guni mazin
in respegt Qf Gecmcrphvlogy and land transivneation,
Groﬁnd‘water Survey carried,put'by Explorétorerupeweli
Organisation under United Naticona Assistance programme
covered only 6750 sq.kms. ar:a between latitude 25°00%
and 25°30' and longitude 71%45' and 73°00°' (45K and 45
of Survey of India Topographlc Sheets) aYony' Jawal-
Sukri river valley in the Ahote, Jalore,Sarla “¢{Jalore
dlstrict}épartly‘Sumerpur ({Pali district) and Siwana
(Barmer dlstrlct)blocks. Therefore, fairly good
hydrogeclogical ‘Hata were avai¥able f£or part of!
Jalore dist¥ict: These dita were used for deciding
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various Geophysical Sections and sites for

exploratory bore holes during detailed studies.

Beside these studies, systematic hydrogeological
reconnaissance and semi detailed hydrogeoclogical investi-
gations of different blocks of Jalore district were
carried out by the department during the year 1969~ to
1973. These studies enabled to delineate fresh

and saline water areas and their ground water potential
assessment. Based on the surplus of ground water
potential calculated during these surveys, various
minor irrigation schemes for exploitation of ground
water have been proposed and implemented.

1.2(ii) Various data colliected from other agencies
alony with data collected by the department during
earlier phases of surveys were used for preparation of
base maps, deciding geophysical sections and sites for
exploratory bore holes.

Hydrogeclogical reconnaissance were started
from May, 1976, Field operation included geological
and hydrogeological studies, selection of representative
wells, sampling of water for chemical analysis and
meteorological data ccllection., These were followod
by geocelectrical surveys and exploratory drillings.
Details of reconnaissance survey were plotted on the base
map of area having 1:2,50,020 scale. During reconnai-
ssance 1039 wells were invontoried and 919 water
samples were ccllected., Data so collected during
reconnalssance were then used in projecting various
hydrogeoclogical and hydrochemical maps.
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1.,2(iii) Subsequently 855 wells were again
monitored in 1973 out of which 189 key wells were
finally selected on grid pattern which cover entire
area and fairly represent various aquifers. These
key wells were monitored for seasonal water level
flucutations and sampling cf water during June
(Pre-monsoon}, October{Post monsoon) and in March
(Post irrigation), the seasonal observations were
made during the year 1977 to 1981 and during June,
1982 respectively,

1.2(iv) Another set of 38 key wells and 21 piezometer/
observation wells were monitored for recording monthly
water level flucutation during June 1980 to Jan, 1981

but due to the shortage of funds for petrocl, oil and
lubricant, it was discontinmued and again started from
June, 1982 to Jan, 1983, These data have been

utilised for projecting water level hydrographsSe.

1e2(v) During these investigations 41 sections
and 162 spots were chosen for Geo-eclectric survceys.
In all, 57€ vertical electrical soundings along
sections and 17 vertical electrical soundings

on spots were conducted during 1976~77 to 19801-82.
Results of Geo~eclectric surveys were used for
deciding the sites for exploratory bore holes and
delineation of variocus aquifers,

1.2(vi} On the basis of hydrogeological inves-
tigations and additional subsurface infommation
obtained from geo-electrical survey, 35 exploratory
bore holes and 26 observations bore holes/piezometers
were drilled to ascertain the thickness and areal
extent of different aquifers encountcred in the area,
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1.2(vii) Twelve pumping tests were conducted for
determining the hydraulic parameters of different

aquifers,

ACKNOWLEDGEMENT

Greatful thanks are due to Shri S$,K.Das, the
then Chief Engineer, Ground wWater Department for
taking keen interest in these investigations and
providing necessary facilities during the course of
these studies. Thanks are extended to Shri T.N.Mehra,
Chief Engineer, Ground Water Department for giving
all facilities for publishing the report. The
authors wish to place on record them depp gratitude
to Shri D.C.Sharma,Supcrintending Hydrogeologist
Jodhpur for meticulously going through the manuscript
and valuable suggesti-ns and guidance during thc field

work and preparation of fingl report.

Thanks are alsc due to younger cclleagues
of the Pali Division forcompilation cf data and

helpful discussions.

Thanks are also> extended to district
administrations and other organisations and individual
whose interest and help during these investigations
made it possible to complet the work timely.

Ground Water Resources of Jalore District Part-I (Hydrogeology) Page 18



- 5
II,PHYSIOGRAPHY AND CLIMATE

2.1 LOCATION AND EXTENT:

Jalore district has an areal extent of
10,640 sq.kms. between latitudes 24°30' to 25°45' ang
longitude 71°7' to 73°6' (Fig.l) and is covered by
the survey of India topographic sheet no. 45C,45D,45G & 400
& 40P, The Jalore district is located towards south=western
portion of Rajasthan and primary boundaries are
luni river to the west, part of central Luni Fasin
to north, and it shares to ¢ommon boundary with
Gugrat State to the south and Sirohi and Pali District
t2 south~east and east respcectively.

The district has 613 villages, 2 moior
towns Jalore and Bhinmal, 4 tchsil head-quarters et
Jalore,Ahore, Jaswantpura and Sanchore and 7
Panchayat Samiti headquarters at Jalore, Ahore,
Saila,Bhinmal,Jaswantpura,Raniwara and Sanchore,

2.2 CLIMATE « RAINFALI, - DROUGHTS:
District lies in the arid zone of Rajasthan

with extremes of climate and high diurnal varia*izn in
temperatures. The highest maximum temperature ~5,3°C

over Jalore Station recorded on 18th Jun=, 1%7% «hilo

lowest maximum temperature 13,2°C observad cn
January, 1976. The highest minimum temperaturs 4L.67C
on 7th June, 1981 and lowest minimum 1.2°C on %%
Jan., 1973 was recorded respectively. The maxit..:
100% relative humadity was observed in rainy <¢=2-5
(period April, 1972 +to December, 1981).

In the last 8C years of climatic history
of Jalore, lowest annual rainfall {(27.1mm)
experienced in the year 1901 while highest annual
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rainfall (849,6mm) has been recorded in 1973,

The mean annual rainfall over Jalore station is
observed to be 379,86 mm (period 1901-1981), The
departure and cummulative departure of annual
rainfall reveal that most dry condition prevailed
over the region upto 1978 while wet period
observed during 1979 onward. Hence, this inferred
that rainfall trend increasing in the region, The
nomal annual rainfall tremd over Jalore district is
increasing from #NW to ESE and it ranges from 35°mm
to 45°mm, The climate and rainfall have been
described in detail in the volume IV, Ground water
resources of Jalore district,
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2,3 PHYSIOGRAPHY, GEOMORPHOLOGY=DRAINAGE=
LAND USE = SOILS:

Major part of the district consist of
extensive alluvial plains with regged hill ranges
occuring in the northe-eastern (near Bhadrajun),
central (Jalcre & Israna) and south-east parts
{Dorrag - Jaswantpura). These hill ranges are gene-
rally composed of Jalore granites, rhyolites with some
admixture of granite in north-ecastern part. These
hill ranges rise to maximum height of 991 metres
above mean sea level in south—cast near Jaswantpura,
Apart from these hill ranges numerous other small
isolated hills are spread over the extensive alluwvial
plains. The more prominent of these are at Kishangarh
{660 metres),Panchota (582 metres), Takhatpura (508
metres) in north, central and eastern part and
Ratnagar (477 metres),Ranawa.. = Bhakar (404 metres),
Kolar (528 metres) and Lakhawas (384 metres) in
south, The elevation of the area ranges from 609.60
metres above mean sea level in the east to 76.20
metres above mean sca level in the west at the
confluence of the Luni and Jawai -~ Sukari rivers.

The average eleeation of the Valley floor ranges

from 60,96 metres to 213.36 metres above mean sea
level. Generally, terrain slopes towards west. 1In
the eastern part of area, the hill tops are normally
shaped by weathering which has given rise to tors

and boulders of various shap as and sizes while plain
covered with sand dunes are a common topographic
features in mid eastern and western part.

2.3(3) Geomorphologically, the alluvial
valley floor belongs to mature land scape systemn and
present land form units are the product of the past
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fluvial erosion and subwareal denudation, As

a result, hard resistant rock masses occur as Steep
hill ranges surrounded by extensive aggraded
alluvial plainks. Thus, these aggraded alluvial
plains were formed by well developed drainage system
prevailing in pleistocene and subwrecent times., The
fluvial cycle was then fcllowed by arid cycle and as a
result of this process sand dunes, sandy plains and
deflation hollws have been formed, Wind erosion
became a predominent process in the regicn due to
change in climatic cycle. The occassional floods in
the present river courses have deposited fluviatile

séddiments on their margins,

Therefore, both erosional and deposi-
tional land form units found in the region are
(1) Residual rugged hills (2) Uppcer piedmont zone
(3) Lower piedment plain (bajada) (4) Aggraded older
alluvial plains (5) Sandy plains and dunes (6) Recent
flc~d plains (Younger alluvium) (7) Graded river bed
and (8) Shallow saline depressions. Out of 8 geomor-
rhic units, only 1 and 2 are the erosional land form
units while 3 to 8 are deposicnal units and have
significant direct bearing on hydrogeological conditions.

2.3(11) The area is well drained by the Luni
drainage system, originating from the Aravalli hill
ranges. The main rivers in the area, the Jawai - Sukri,
Bandi and Sagi are tributaries to the Luni river, while
Bargaonra river in south of the district flows to
Gujarat, All rivers are ephemeral with graded and
meandering courses and wide flood plains. Besides
these, there are net work of small drainagce channels
emanating from local hills which f£low to considerable
distance during monsoon periocd and then, eventusally
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are lost in aggraded alluvial plains., Additionally
there are in-~numerable ©ld channels buried under

wind blown sand., Jawai river initially flows east

to north-west upto Paharpura and then follows a
wasterly course, While river Bandi & Sagi flow from
south-east, north west and then follow a westerly
course along general topographic slope. All these
rivers are ccarse to medium textured and develop
sub-dendritic drainage pattern in the upper part
which become paraliel in the middle and lower part
Radial drainage pattern have developed at Bhadrajun,
Isarana and Lakhawas due to local structural high or
headward erosion. The beds of Jawai river form
distinct land unit which are absclutely graded and

are filled up by their detritues consisting of assorted
material, The average width of the course is about
800 metres with large and small sand bars, The
average length and width of these sand bars are 400
netres and 1,5 metres reépectively. In these beds the
kankar zone is found at 1 to© 2 metres depth.

2.3(441) To have a review of present land use
in the district, land use data of ali the 4 Tehsil
namely Ahore, Jalore, Bhinmal and Sanchore were
collected. The agricultural statistics indicate that
36.97% area of the total land is suitable for irrigation
and out of this 18B.67% area is irrigated in the
district. It is appatrent from the above facts that
about 58% cultivable land has no irrigation facilities.
Out of the total irrigated area, the area irrigated by
walls, canals and by other sources are 99.25%, 0.62%
and 0,13% respectively,
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The agricultural statistics of the
district during the year 1980-1981 are as followsi=

1. Total area of the district 10;64,000 hectors.
2. Total uncultivable area. 1,20,133 "
3, Total land suitable for

irrigation, 9,18,852 “
4, Total area of forest 17,459
4,1 Total area of hills 7,556 "
5. Total irrigated land, 1,70;671 "
6. Total area irrigated by wells. 1,69,385
7. Total area irrigated by tanks. Nil
8, Total area irrigated by canals, 1,055 "
9. Total area irrigated by other

S0uUrces, 231 "
10, Total population of the district

(1981 census)s 9,03,073  *
11, Total No. of cattles (1977) 13,30,534

The other details of agricultural statistics are
tabulated in Table-I & II,
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TABLE~IX

SHOWING DETAILS OF CROPS GROWN IN JALORE BISTRICT.

S. Name of ____ _ _AREA IN HECTARES
No, crops grown, AHORE BHINMAL JALORE SANCHORE TOTAIL
TEHSIL: TEHSIL TEHSIL TEHSIL AREA IN
HECTARE
E—o 2. — 2.._ 4. 5‘ _66 __z: _____
MAIN CROPS
1. Barley 1084 305 262 521 2172
2. Bajra 39429 119949 71619 127427 358424
3. Corn 200 49 242 1 492
4, Jwar 25 815 97 119 1056
5. Rice - 36 - - 36
6. Wheat 10957 12045 11663 5395 40060
PULSES .
7. Chola 17 198 24 41 280
84 Gram 4834 25 213 - 5072
9. Moth, 58 279 7 924 1268
10. Mung. 6078 11254 3555 1384 22271
OLD SEEDS
11. Alsi 2 - - - 2
12, Arandi 52 783 36 942 1813
13. Ground-nut 2 - 2 - 4
14. Mustered oil -~ 105 8 25 138
15. Raira, 27198 30881 37321 18445 113845
16, Taramira, 9705 15694 742 16319 42460
17, Til seed. 20062 5746 3549 292 29599
OTHER CROPS,
18. Dhania’ 2 - - 21 - 23
19. Jhamba - - 3367 - 3367
20, Jhira 181 3775 179 9910 14045
2l Mirch,. 99 152 441 23 715
22. Isabgol, 88 2571 58 468 3182
23, Tobacco 14 - - ’ - 14
24, Methi 17¢1 24 i8 - 1743
25, Pattato 1 11 - - 12
26, Ambari 4 - - - 4
27, Cotton 1454 10 109 - 1573
28, Khar 15035 36892 30731 43142 125800
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The Table-I shows that maximum cultivable
and irrigated area is in Bhinmal Tehsil and minimum
area under cultivation and irrigation in Ahore Tehsil
Main source of irrigation is through wells, canal
ifrigation is exclusively restricted to Ahore and
Bhinmal Tehsils where as in Sanchore Tehsil wells
are the only source of irrigation. Over all 18.67%
of the cultivable area is irrigated in Jalore
district,.

It is apparent from Table-~II that
28 types of crops are usually grown in the district.
Wneat, Raida,Bajra,Til,Mcoong,Tara-mera, Barley,
Jera,Khar are sown in major part of the district.
Rice crops is sown in small part of Bhinmal Tehsil,
Alsi and Tobacco crops are grown only in ahore Tehsil,
Other important crops grown in the district are Gram,
Mustard, Castor, Methi,Maize,Jawar, Moth, Chilly
and Cotton. Bagra is the main Kharif crop covers
maximum area of Sanchore Tehsil, Barley,Gram,Alsi,
Tobacco,Methi,FTil,Ground-nut and Cotton are grown
in Ahore, Tehsil and Raida,Jhamba,Maize,Ground-nut,
Chilly, are grown in Jalore Teheil ,Wheat,Mustard,
Potato, Jawar,Moong,Gram are grown in Bhinmal Tehsil,
Castor, Tara-mera,Dhania,Jera,Bajra,Moth,Khar
are grown in Sanchore Tehsil.

C2.3(iv) Systematic soil survey of the district has
not been carried out so far. However, detailed reconn-—
aissance studies on the nature of the soils in Ahore,
Jalore and Saila blocks were carried out by the
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Central Arid Zone Research Institute. Detailed
scil survey of about 38 water sheds covering an area
of 59,612 hectors has been done by scil survey division
of State Agricukure Department,

On the basis of details available, the soils
in the district can be classified into 6 associations
taking into consideration the morphology of the soil
profiles, pH value asd fertility aspect etc.

The details are as fpllows:e

ASSOCIATION. CHARACTERISTICS & OCCUPATION
1. Sandy aeolian soils with Confined mostly to the
sand dunes and hummock, north west of Jalore on both

side of Sukari river,

2. Sand to loamy sand, Coarse twextured soils,
arcund Jalore hills and cov-
ering north—eastern regione.

3. Sandy loam to lcam Coarse to medium textured
soils -
4, Clay loam to clay with Soils of alluvial nature
drainage impendence, having medium to heavy tex-

ture, cccur in valley

fills and as isoclated patches
in stream channels and low
lyving areas to south of
Sukari river.

5. Shallow,stony,gravelly Identified in upper piedmont
so0ils. plains along the foot hill
slopes.
6. Dissected sand dunes., Deep fine sand forming

ravines and gullies, predo-
minantly in the northern part
of the district,
It is apparent from the details given above

that soils of the area in general are deep, uniformerly

layered, fine, sorted sand on the dunes and coarse to

medium textured on the plains, Decep to very deep,

medium heavy textured soils occupy only small area

along the valley fills and river channels,
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Soils along the hill slopes are mostly shallow consist-
ing of weathered rock and calcareous gravelly materials,
Soils with weak, sub-angular blocky structure having
fair water retention capacity with moderate permeabiw
lity are identified in flat and undulating plains,
while soils on dunes are loose and structure less with
low water retaintion capacity and high permeability.
Generally, soils are caleareous with CaCo3 ranging from
traces to almost 4% on the surface and it increases
upto 8 to 20% with in depth of 75 to 100 cm,

Therefore, in general, the soils in the district are
poor in fertility as the nitrogen, phosphorus contents,
proportion of organic matter are low, However,
potassium content is moderate to high, |
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111, GENERAL GEOLOGY

3.1 STRATIGRAPHY

Latouche (1902), Heron(1932),Auden(1933),
Coulsen (1933), Taylor(1955) and Pascoe (1959) builtup
the geology and stratigraphy of the area and laid the

foundation in the form of basis work. Since then a
number of workers from different institutions have
contributed to the geology of the area., The drilling
work under the United Nation Development Programme for
locating aquifers has also revealed the nature of
Palaeozoic strata. Accordingly, Jalore district forms
the extreme south western continuation of dissected
precambrian plataue of the Aravalli ranges. Brokem
and scattered hills occur as prominent land marks

above the desert sand and river aliuvium,

In the central and eastern part, the Quaternary
and plaistocene deposits rest directly on the late
palacozoic formations which are crystalline instrusives
and volcanics. The volcanics appear to rest over the
instrusives. Such junctions are cbserved near village
Nun (25°10' : 72°30'45%) and Bhadrajun (25°36' :
72°52'30") and form a capping over crystalline rocks,
indicating that volcanic activity took place much later
than the ignecus intrusives. In this part, no
other formations occur inbetween the late palaeozoic
and quaternaries, which indicate that the region stood
above sea level after the formation of igmeeous and
volecanic rocks. These rocks were subjected to weather-
ing and erosion due to which the Quaternary formations

have deposited.
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The general Geclocial succession in the

arca is as follows:i-

Table-III
GEOLOGICAL SUCCESSION OF JALORE
DISTRICT
Era. Period Systems,
Recent and Aeolian sediments
Quaternary. sub recent Alluvium younger
to Alluvium older,

Pleistocene,

Tertiarye. Consolidated clays and
coarse to medium sand
with shale fragments.

Late Palag- ‘Malani volecanics
eozcic Posi Delhni Jalore granites
to Erinpura granites
Pre Delhi super .
cambrian. group. Mzsta~sediments.

3.1(a) META SEDIMENTARY ROCKS3:
Cheest formations are represented by meta

sedimentary rocks such as schist, limestone,marble
and quartzites belonging to Delhi super groun. which
occur as inclusion with in the dominent granites and
rhyoiitxes, Pandants of limestone have been indentified
near Bhadrajun and schist has been recorded in
well section located between Bhadrajun and Malgarhe
3.1(b) (i) ERINPURA GRANITE:

Erinpura granites, the oldest intrusive

igmeous rocks exposed in southern part of Bhinmal are
essentially gray coloured, medium to coarse grained mainly
composed of quartz, potash feldspar with biotite and horn
blends as minor constitutent. These are weathered,
fractured and well jointed.
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3.1(b)Xii) JALORE GRANITES: |
Jalore granite belongs to Malani suite

of igneous rocks. These are generally fine to
coarse grained with phenocryst of feldspar. The
Jalore granite is pink in colour composed cf cquartz
orthoclare feldspar with some plagioclass feldspar,
biotite and aegirine, Biotite in Jalore granite is
the most abundant mineral amongst the ferromognesion
minerals, The biotite has generally altered to
chlorite, leaving behind greenish patches and it
appecars that this granite range in composition from

granite to granodiorite,

These granites are considered to be
intrusive in rocks cf Delhi system, and occur in
the form of large bosses, Joints are well
developed in the Jalore granite., These joints
are vertical, angular and j)iorizontal, the strike
frequency of the joints is more towards east and
west. The topography of the region and the develop-
ment of the drainage system are controlled by these
joint systems. The vertical joints are good
conduits of ground water movement while the angular
joints are not much effective conduits.

3.1(b) (1ii)MALANI VOLCANICS: |

Rock types of this group consist of
rhyolites associated with agglonerate, volcanic ash,
felsites, intercalated with acid tuffs and pyroclastic
materials. Jalore and Israna hill-ocks are partly
composed or Malani volcanies. These rocks also
exhibit well patterned joints which show a tendancy
of becoming tight with depth. At plates, it shows
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obscure bedding planes which are probably developed
due tostresses operating during cooling of magma.

3.1(e) TERTIARY FORMATIONS :
Thick layers of buff to grayish, clays,

silts with intercalaction of medium to coarse sand
and gravel are encountered in exploratory bore holes
drilled at Batera, Plader, degaon, Chajjala,
Jodhawas, Binjrocl-ka-golia and Dahiwa towards western
part of the district. The clays are sticky, varia-
gated and occur as dissected lenses., The market
horizon is identified as friable shale fragments

with medium to coarse sand brown to reddish in colour
which is encountered at different depth during
drilling. The sands are medium tc coarse with gravel
horizons subangular to subrounded and fresh in
appesrance.

3.1(a) GQUATERNARY ALLUVIAL DEPOSISS:
These forms the most significant ligholo-
gical unit in the region. These consists of aeolian

deposits and valley fills, These sediments are broadly

classified as (i) Wind blown sands, (ii) Younger
alluvium and (iii) Older alluvium.

3.1{(a) (1) OLDER ALLUVIUM:- occupies large area of
the district and is identified in the form of
pdedment alluvial sediments and high river terrace
deposits. Piledment alluvial sediments are located
along the slopes of the Jalore,Israna and Other
granite hills as alluvial fans and cones. These
consist of unsorted disintegrated rock fragments,
occumulated as a result of'weathering, gravel,
sand with high clay content. High river terrace
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deposits cover entire area between the piedmont
plains and low terrace deposits, These deposits
are identified between Khari-Bandi river, north
of Jawaili - Sukari rivers between Dangara and
Dadhal, These sediments consists of an upper
layer of sandy loam, kankar and lower layer of
medium to fine sand and gravel with minor silt.

3.1(d) (ii) YOUNGER ALLUVIUM is second wide
spread lithological unit and occurs in the form of

river flood deposits and low terrace deposits conf=-
ined to the present and past drainage channels.
These are heterogenecus sediments comprising of
unconsolidated sand, gravel and itercalated clay
and silt beds. The extent and thickness of these
deposits are highly veriable. The sand grains,
gravels, pebbles and cobbles are practically, sub-
rounded to rounded in shape. Better sorting of
sediments is found in river flood deposits as
compared to low terrace deposits. In fact, it is
difficult to separate them in the field. These
deposits are well identified on both sides of the
Jawal ~ Sukari river channel.

3,1(d) (i1i)WIND BLOWN SANDS are the recent
aeolian deposits in the district. The occurrence

of sand dunes is more pronounced in the mid central
and north-western part of the area, These blown
sands are generally non calcareous, though calcareocus

in nature at few places and are fine to mediuwmn grained

- S S amd ae hoAdrol MNe
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3.2(4) STRUCTURE AND TECTONICS
The structure of the area is difficult
to dicipher due to thick deposition of sand and
alluvial sediments. The principal structure are

intzrmontane valley, depressions and large basins
which have developed due to the igneocus and volcanic
rock bagement, These basins or depressions are now
filled up with Quaternary alluvial formation in the
eastern part. However, correlation of bore hole
data indicates that the depth to basement suddenly
increases towards west of Saila - Sankad axis.

Bore hole drilled towards west of this axis have

not encountered basement upto 300 metres depth,
Towards, lower part of these bore holes, the seguence
of sand, gravel and clays is encountered which
resembles Tertiary deposits in other areas. The
sudden deepening of basement can be explained on

the basis of some major fault in the aresa which is
paralled to Pali - Sirohi lineament (NNE =SSW).
Another xm dislocation having almost E-W trend is
diciphered from geological sections along Pladar -
Chajjala and Binjrol ka golia - Dahiwa. From

these sections; it appear that, south western part

of the basin was sinking even during holocene period.

3.2(1i4) STUDY OF SEOLOGICAL SECTIONS:

To decipher the sub surface geology,
the lateral extension of different stratigraphic
horizons, structural and tectonic features associated
with them, few geological cross sections have been

prepared on the bhasis of bore hole records. The
bore holes drilled under detail hydrogeological
1nvestiga£ion by Ground Water Department and the
bore heles drilled under United Nations assistance
programme (ETQ) have been taken into corsideration.
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1. PLADAR % ~MEDA=ARNAI-BINJROL~Kka-
GOLIA-JODHAWAS-BATERA-CHAJJALA
SECTION:

This section is located at eastern
side of Sanchore village and runs approximately north-
south., The main stratigraphic horizons encount-
ered in the bore holes are fine to medium sand and
medium to coarse sand with alternate bards of clay.
The clay acquires maximum thickness between Arnal and
Binjrol ka Golia. The lithologs of the bore holes
reveal the presence of peculiar horizon which is
mainly composed of medium tc coarse sand and fragment of
shale with minor amount of clay. This
horizon has been assumed as the marker horizon between
Quaternary and Tertiary formation(2?). The depth of
occurrence of the Tertiary horizons in the bore holes
of Pladar, Meda, Arnai,Binjrol ka Golia,Jodhawas
and Batera wers - 170 metres, 156 metres, 127 metres
134 metres, 122 metres and 146 metres resbectively.
However, in the Chajjala bore hole this horizon was
enccuntered at shallow depth i.e. at 29.0 metres.
This sudden uplift of the horizons can be interpreted
by major fault in region, which probably runs
along Sukri river having approximately east-west trend
Due to this fault, the northern portion from the
Sukri river, is at a higher elevation in éomparision
to scuthern portione.
2a BINJROL KA GOLIA~JODHAWAS-DUMARIA-

DADHAL-ALAARA~DAHIWA SECTICN:

This section is located in the NW of
Bhinmal and runs almost NE-SW. Section exhibits the
depth of marker horizon of tertiary formation in the
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bore hole drilled at Binjrol ka golia, Jodhawas,
Dumaria-Dadhal-Alwara and Dahiwa, Tertiary horizons
encountered at shallower depth in the bore hole at
Alwara (-14 metres) and Dahiwa (-Omet) as compared to
Binjrol ka golia (~134 metres) Jodhawas(~122 metres)
Dumaria(-122 metres) and Dadhal (-126 metres). Uplift-
ment of these horizons in the NW part and basement
encountered at 272 metres depth further confirms the
fault in the region.

3. BAUTRA-KUABER~BALWARA SECTIONGg

This section is located towards northern
side of Saila and runs in a eastewest direction
approximately. The main stratigraphic horizons encountered
in the bore holes were sand medium to coarse. Sand
coarse with clay and gravel with fine to medium sande.
The amount of clay continucusly increase in the
south=western direction of the section and acquires a
maximum thickness in the bore hole at Bautra with few
horizons of clean gravel at depth of 220 metres. The
drilling depth of these bore holes were 290,0 metres,
221.0 metres and 127.,0 metres respectively, Basement
was encountered in Kuaber and Balwara bore holes
and in Bautra basement was not encountered upto depth
of 290,.,0 metres,

The section reveal that the depth .. to
basement increases in the south-western direction., The
depth of basement suddenly increased f£rom 127.0 metres at
Balwara to 221.0 metres at Kuaber and it is not
encountered at Bautra upto 290.0 metres, This sudden
deepening of the basement can be explained on the basis
of major lineament runs along Sayla-~Sankad axis which
is parallel to Pali-Sirohi lineament {(NNE-SSW)
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4 DAHIWA~BAUTRA ~SAJTIA SECTION:
This section is located towards

west of Jalore town and runs in east souch-~east to
Aondrth-west direction, The main Stratigraphic
horizons encountered in the bore holes were thick
sequence of clay with few horizons of gravel and
coarse to medium sand. The gravel horizons encoun-
tered in the Dahiwa bore holes were thick which
ultimately pinch out in the socuth-cast. However,
the ¢lay herizons is prominent in all the three

Lore holes, In the litholceg of Dahiwa bore hole
occurrance of shale fragments at depth of 119.0
metres marks the top of tertiary sequence. Basement
was enconfined in the Dahiwa-II bore hole at a depth
of 272 metres below land surface,

5. BAGORA ~ DADHAL ~GOLIA -~ SAILA -

ELANA SECTION:

This section extends along north-
eastern and western side of the Saila village. It
has an almost east-west trend. _

The section reveals that the thickness
of the alluvium incrcases. from east-west as the
basement was cncountered in the bore hole of Elana at
the depth of 174,95 metres and it was not encountered
in the other bore holes upto the depth 175.50 metres,
124.66 metres, 220,98 metres and 195,07 metres, at Saila
Golia,Dadhal and Bagora respectively. The cocarse
sand and gravel horizons have been encountered as
lenses with in clays. The horizons of fine to mcdium
sand encountered in the bore holes upto a €few Zmetres
depth only. However the percentage of clay increasc
in the eastern portion of the section when the gravel
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horizon almost pinched out and amount of coarse
sediment is also reduced.

6o SANKAD-DOIGACONPUNASA -SEWJARI SECTICN:

This sections runs along northesouth
axis towards west of Bhinmal village,

The main stratigraphic horizons encountered
in the bore holes are sand medium to ccarse. Gravel
herizons intercalated with thick clay bands and coarse
sediment, This sequence of fine sand was encountered
in the bore hole of Punasa. However, this horizons
was not encountered in the bore holes at Sewari
and Digaon. The amount of clay alsoc reduce and became
almost negligible in Punasa and Digaon bore holes,
Deeper horizons in the bore holes of Digaon and
Punasa encounter clean and coarse gravel. Sadiments
which suggests fluvialite mode of depcsition.

The drilling depth of Bigacn, Punasa and Sewari Bore
holes were 285.0 metres, 300,00 metres and 210,62
metres respectively. In all the three exploratory
bore holes basement was not encountered.

7 SEWARI - DASPA « MODERAN SECTION:

This section is located in north cof Bhi-
nmal and runs paralled to ENE-WSW direction, The
main stratigraphic horizons encountered in the bore
holes were medium to coarse sand and gravel with
alternate bands of clay. The amount of clay reduces
from Sewari to Daspa and the amount of coarse sediment
increases towards east.

8, PAHARPURA = NAWA KHERA = BHAINSWARA -

GUDA - BALOTAM - UMMEDPURA SECTION:

This section is located towards north
cast of Jalore and runs parallel to westenorthe-west
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to east —~ south- east direction., The main strati-
graphic horizons encountered in the bore holes were
fine to medium sand, coarse sand intermixed with
gravel., At the base thick sequence of clay was -
encountered. The basement was encountered in the
Bhainswara-Guda-Balotan and Ummedpura bore holes

at the depth of 70,0 mectres, 86,0 metres and 81.0
metres respectively. However, basement was not
encountered in the Nawakhera and Paharpura bore
holes upto the depth of 85,96 metres and 77.72 metres
respectively., The amount of <¢lay reduces from
Ummedpura to Paharpura in section simultaneously
the sediments became ceoarse and thickness of the
coarse sediment increases;

= RAMA « JAITPUR « JOGNI = UMMEDPURA

SECTION:

This section is located at western side
of Bhadrajun and runs in a north-south direction.
?he lithologs of the bore holss revealed that the
statigraphic horizons mainly comprise of clay and
kankar except at a few places where clear horizons of
gravel and kankar were encountered, The basement
was encountered in all the three bore holes at 53.0
metres, 72.0 metres and 81.0 metres respectively.
The depth to basement is deeper in Ummedpura bore
hole as compared to Jaitpura, Jogni and Rama where
basoment was encountered at shallow depth,
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IV . HYDROGEQOLOGY

Hydrogeology of phreatic aquifers has been
studies from the sections of 189 key wells selected
on grid pattern., Hydrogeological data in terms 6f
depth, diameter, yield of wells, depth to water,
lithological formation encountered below water level,:
mode of operation, command area of well and cropping
pattern etc., werc collected and analysed. Water
samples from these wells have becen collected to study
the hydrochemical characteristics of ground water,

Alluvium is the most extensive and prominent

water bearing formation occuring along river courses
and wide spread valley fills, It overlizs the
Jalore granite and malani wvolcanics in major portion
of tho district, but towards west, these over lie
unclassified Tertiary formations. Generally
Tertiary formations do not form good aquifer as they
are mostly clayey with intercalations 2I sand and
gravel, However, occassionally thick gravel horizons
have been encountered in the bore hole of Pladar,
Binjrol ka Golia, Jodhawas and Alwara, These gravel
beds form productive ground water horizons in Tertia-
ries, but the quality of water varies from moderately
saline to saline, The pre cambrian formations cccoupy-
ing 5 to 6% area have very little scope for ground
water development, except for isolated and restricted
drinking water supplies where the quaity of water
is suitable,

The data of 189 key wells, which fairly
represent various aquifers in the arca have been used

for study of mode of occurrence, quality and quantity
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of ground water. Table-=IV sumrised distribution
of wells monitored in different blocks and differeont
water bearing fomrmations of the district.

Table-=IV
Distribution of wells in different hydrogeological
formations
S.No. Name of ' HYDROGEOLCGICAL FORMATION
block,. Younger Older Rhyolite Granite Total

alluvium, alluvium

i. Ahore 4 20 - 3 27

2. Bhinmal 8 17 - 1 26

3. Jalore 2 12 - 4 18

4. Jaswantpura - ) 9 - 8 17

S5a Raniwara i0 9 3 5 27

6, Sanchore 17 32 - - 49

T Saila 10 15 - - 25

Total 51 114 3 21 189
Water bearing properties of these formations

have been discussed by classifying them into four

hydrogeological units. These units arc as followsie-

UNIT PHYSICAL CHARACTER

1., Younger alluvium Comprising of loosely consolidated
% to unconsolidated stream laid
deposits,

2. Older alluvium, Unconscolidated to semiconsolidated

sand & gravel with minor amount of
silt clay and kankar,
3. Oranites,. Weathered, fractured & well jointed,
4. Rhyolites,. Hard & Compact with minor amount
of fractures.
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The distribution of hydrogeological units
is shown on hydrogeological map Pla tel and
hydrogeological data of key wells has been given
in Appendix-1l. The details of explcratory bore
holes drilled by Ground Water Department, by Explo=-
ratory Tubewell Organisation is appended in Appendix
3a and 2b where-as producticn tubewells drilled
for cultivators given in Appendix-3.

4.1 YOUNGER ALLUVIUM;S
In all 51 well sections tapping younger

alluvium were examined during the survey. This
formation is confirmed along river ccarses and
estreme south—-western part of the district. The
thickness of the younger alluvium gradually increases
towards western portion and acquire a maximum
thickncss in run area i.e. south western part of the
district.

The depth t~ water in the wells tapping
younger alluvium varies from 0,82 metres to 15.65
metres and the average depth to water is 5.98 metres
pelow ground level, The depth of open wells in this
formation ranges from 2,70 metres to 26.88 metres
The discharge of existing wells varies from 5.0 cubic
metres/day to 620.0 cubic metres/day and the average
discharge is 145.21 cubic metres/day.

To determine the extent and saturated thickness
and hydrologic parametres 8 exploratory bore holes
were drilled. It reveals that the bore holes drilled
near rivers have greater thickness cof younger alluvium

The discharge of the tubewells drilled during
investigation varies from 129.6 cubic metres/day to
1344,0 cubic metres/day in the younger alluvium,

Ground Water Resources of Jalore District Part-I (Hydrogeology) Page 43



Two pumping tests were conducted to determine
the hydrological paramters of aquifer. The
transmissivity (T) and storage ceefficient (S)
were calculated by different methods.

The transmissivity varies from 151 metres % day to
5427 metres 2 day. The storage coefficient varies from
7,7%10~% to 8,77x107%

Table~V

Showing depth to water, discharge and total depth
of open wells and tubewells in the younger alluvium,

S.No, Properties, Open wells, Aver= Tube wells AV=
Mini=- Maxi-  age, Minie Maxi- er-
mum,  Ml, mum, _ mum, age

1. Depth to water

level in metres, 0,82 15,65 5,98 2.15 25,0 9.41

2. Discharge in ‘

cubic metres/day 5 620 145,2 129.6 1344,0 681.7
3, Total depth in

metres, 2.70 26,85 10,8 30,0 305.0 116,56
4,2 QLDER ALLUVIUM,

In all 114 well sections tapping older alluvium
were examined during survey. This formation covers the
major part of the ar2a. The thickness of the older
alluvium increases in the southewest and western side
of the district.

The depth to water in the wells tapping older
alluvium varies from 1,00 to 45,00 metrce and the aver-
age @ater level is 11,40 metres below ground level,

The depth of open wells in this unit varies from 2,90
to 73.10 metres, The :. discharge of existing wells
varies from 5 cubic metres to 480 cubic metres/day and
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and the awverage discharge.is 155,40 cubic metres/day.
The discharge of the wells is mainly controlled by
nature of sediments that is, coarseness fineness and
clay content,

To determine the extent,satureted thickness
and hydrologic parameters 27 exploratory bore holes
were drilled in this formation during the course of
present studies. It reveals that the thickness of
alluvium increases west ward., The discharge of the
tubewells varies from 27 cubic metres/ day to 1072
cubic metres/ day in the older aliuvium,

In all six pumping tests were conducted by the
division to decipher the hvdrogeological parameter of
aquifer. The transmissivity(T) and storage coefficient(S)
were calculated by different methods, The transmissivity
varies from 44,0 metres 2/day to 1013 matresz/day‘

The storage coefficient varies from 1.27x10~% to

9.65x10™%

Table=VI

Showing depth to water, discharge and total depth of
open wells and tubew=lls in the older alluvium,

S.No, Preoperties, Open wells Ave~ Tube wells Ave-
Mini~ Maxi- rage Mini- Maxi- rage,
mum,  moam, mum,  Imum,

1, Depth to water
level in metres, 1.0 45,0 11,46 2,80 49,50 13,65

2, Discharge in
cubic metres/day 5.0 480 155,40 27.0 1072 577.83

3. Total depth in
metres, 2,90 73.10 20,01 23,0 315 165.0

Ground Water Resources of Jalore District Part-I (Hydrogeology) Page 45



- 38 =

4.3 GRANITE :

21 wells sections tapping granites were
examined during survey. It is exposed in the well
sections in the south-eastern, eastern and »
north-eastern part of the district aroun@ Jaswantpura
Ladermer-Punakala and Golwara-Dadoki-Vandar axis,
Siyana-Mora. uparla and Kacnla-=Rundmal ki dhani
respaectively and als2 at an iscolated patch between
Mandoli-Akoll section. Granites are overlain by
thin alluvial cover which increases towards west,
These are usually fractured and jointed while weather-:
ing is confined generally, to upper few metres of the
formation. Extent of weathered zone depends on
topography of the area and nature of granites. “epth
to water in the wells tapping granite varies from
2.20 metres to 15,85 metres with an average 6,48
metres. The total depth of copen wells in these rock
units varies from 4.70 to 26.20 metres, Discharge of
existing wells wvaries from 15 cubic metres to 480 cubic
metres per day depending upon the saturated thickness
of weathered and fractured zone.

In all, 7 exploratory bore holes were drilled
in this formation to determine the extent of thickness
of satured, weathered and fractured zone and other
hydrologic paramters. The discharge cof tubewells
tapping granites varies from 14,40 cubic metres/day
to 736.0 cubic metres/ day and the average recorded
discharge is 223,80 cubic metres/day.

In all four pumping tests were conducted to
determine the hydrological parametres of the granite
aquifer. The transmissivity(?T) and storage coefficient
{8) were calculated by various methods. The transmissivity
varies from 147 metresz/aay to 806 metreszfaay
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and storage coefficient varies from.3.3x10-4 to

6.7%10™°,

Table-VII

Showing depth to water discharge and total depth of
open wells and tubewells in granites,

5.No, Properties, Open wells Avee Tubewalls Avew
Mini- Maxi- rage. Mini- Maxi rage.
mum U, mum aIn

1. Depth to water
level in matres, 2.20 15,85 6,48 4,0 10.50 6.75

2. Discharge in
cubic metres/

daye. 15,0 480 114,25 14.40 736 223,87
3. Total depth

in metres, 4,70 26,20 15,09 9,05 57,0 36,60
4.4 RHYQOLITE,

Cnly 3 wells sections tapping rhyolite were
examined during survey. This fomation is exposed in
the south-western part of the district around Karda,
Chatwara and Lakhwas. The extent of distribution
of this fomation is limited, Rhyolites are overlain
by thin alluvial cover which gradually increases towards
west. These are highly fractured and jointed in
nature, while weathering is confined generally to the
upper few meters of the formation. The extent of weat-
hered zone depends ¢ tppography of th: arca.and o
subsurface undulating nature of rhyolite.

The depth to water in the wells tapping rhyo-
lites varies from 6,15 to 11.14 metres and the avemage
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water level ds 8.38 metres below ground level, The
depth of open wells in this rock unit varies from
11.60 to 19.0 metres. The discharge of existing
wells varies from 25 cubic metres to 50 cubic metres
per day depending upon the saturedled thickness of
weathered and fractured zone, ‘

One exploratory bore hole was drilled at
Chatwara., It reveals that although weathered zone
extends from 8,00 metres to 47.0 metres and it forms
a poor aquifer because of the clays released by
decomposition of rhyclites are sticky in nature and
are not leached out. The discharge of the tubewell
is meagre.

Table-VIII

Showing depth to water,dlschaqge and total depth of
open wells and tubswells in Khyolites,

S.No, Properties. Oven wells Ave= Tubewealls
Mini- Maxi- rage,
mun, mum,

1. Depth to water
level in metres, 6,15 11.14 8,38 10.80

2. Discharge in
cubic metres/

day. 25 50 35 Abandongd
3. Total depth
in metres. 11.60 19,0 14,78 47
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V.  GROUND WATER

5.1 OCCURRENCE OF GROUND WATER,

The subsurface occurrence of ground water

can be divided into zone of aeration and zone of
saturation., The excessive water that percolates
downwards from ground surface mdves through soil
water zone, intermediate zone and the copillary zone.
The zone of aeration consists of interstices occupied
partially by moisture and partially by air.

The zone of saturation consists of all
interstices filled with water under hydrostatic
pressure. Water occuring in the zone of saturation
is commonly referred to as ground water.

A, ZONE OF AERATION:

Perched aquifers: 7In the zone of aeration

subsurface water some times occurs over impermeable

strata of small areal extent which are separated from
the main ground water body and lie above the zone of
saturation. These form shallow perched water bodies.

In Quaternary formation such perched water
aquifer of extenmsive nature have been observed in interdunal
areas in the south-western part of the Jalore district
towards north,north-west- and west of Sanchore covering
Bhadruna,Dhanigudahema, Amli,Chitalwana,Lalpur,
Sangdava etc. The base of these aquifers have been
marked by clayey deposits, The depth is shallow
_ ranging from 4.75 metres to 13.45 metres. The yield
of wells tapping such perched water bodies 1s very limited

Ground Water Resources of Jalore District Part-I (Hydrogeology) Page 49



- 34 -

It ranges between meagre to 30 cubic metres/day.

The small supplies of ground water through these
aquifers is used only for domestic and livestock
purposes. The quality of ground water occuring in
perched aquifers is fresh to brackish. Their storage
is very limited withdrawal causes frequent dewatering
and subsequent recharge from rainfall refills them,
thus the quality ¢f ground water remain almost fresh
in these gquifers.,

Be ZONE OF SATURATION:

In the zone of saturation water occurs under
different conditions (i) where water only partly
fills a permeable bed. %The upper surface of the
saturated zZone, the water table is free to rise and
fall, The water in such aquifer is said to be unconfin-
ed or under water table conditions (ii) where
water completely f£fills an aguifer which is owverlain
by an aguiclude the upper surface of this saturated
zone remains fixed, water in such aquifers is said
to be unéer confined conditions.

In the zone of saturation some times imper-
meable lenses of small extent occur which causes
semi-confined conditions. These impermeable beds
comprise of mixed clay sand or gravel sequeénces.
Thus allowing meagre vertical seepage, as such
confined condition only partly exist within such
aquifer,

In Jalore district generally the ground water
occurs under water table and semiconfined conditions.
Confined conditions have been observed in thick allu-
vial deposits and tertiary formations towards western
and S.5,W, part of the district as revealed by bore
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holes drilled at Jodhawas and Plader. Free flowing
conditions were ohserved at Jodhawas with a positive
head of 2.01 metres above ground level. This bore
hole is tapping Pertiary{(?) gravel and sand horizons
from 210 metres to 266 metres giving free flow of
0.20 cubic maetres per hour, |

5.2 GROUND WATER OCCURRENCE IN DIFFERENT
HYDROGEQLOGICAL FORMATION: )

In crystalline formations ground water occurs
under unconfined or water tabkle condition, wherein
joints and fractures provide conduits for ground water
occurrence and movement. These formation in general
do not yield high discharge.

Granites which are hard and compact are not
productive but when fractured and jointed they form good
aquifer as in Korita, Pacli and Xhanpur where the
discharge of tubewells varies from 80 cubic¢ metres/day
to 288 cubic metres/day.

Rhyolites are not productive., Tubewell drilled
in this formation was dry and quality’cf water is
saline,

The Quaternary formation include fine to coarse
sand,gravel and clays. The coarse sediments form
productive horxrizons in Quaternary formations. At
places, the quaternaries are dominated by thick clay
sequences and the coarse sediments like gravel and
sand are also embeded in clay beds, as a result these
do not form good aquifers, At Janwi drilling was
abandoned because clean beds of granular sediments
were not encountered upto 305.0 metres and whole
sequence comprises of clays with sand. The older
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alluvium of guaternary forms extensive aquifers in
the area. OGround water occurs within granular beds
comprising of fine to coarse sand and gravels, clay
lenses and sequences with kankars are also CcoOmncha.
Some times these clay lenses when underlie and overlie

granular horizon produces confined to semiconfined
acquifer in the area.

53 DEPTH TO WATERS

Depth to water is shallow in vounger alluvium
while it is comparatively deeper in older alluvium.
Veriation in depth to water in wells tapping different
hydrogeological units in the district ix shown in
Table—-IX showing depth to water associated with
different hyvdrogeological units.

It is apparent from the above table that
50% wells tapping younger alluvium have their water
jevels upto 5 metres while 59.81% wells have their
water levels between 5 to 15 metres. In granite
formation B85% wells tapping granite lie in the
depth range from 5 to 10 metres whereas more than S9%

wells in rhyolite have their water level between
5 to 15 metres.

The isobath map have been prepared on the
basis of data collected during the period June, 1978,
October, 1978 and shown in Plate-2.

5.4 YIELD OF WELLS AND TUBEWELLSS:

) The yield of open wells recorded in the month
of June,1978 varies from 5 cubic metres/day to 620
cubic metres/day whereas yield of the tubewells varies
widely from 7,20 cubic meters/day to as much as 33326.°
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Table-XI showin

jeld of tubewells associated

with different hvdrqgeological units.

S. Range Percentage of tubewell in
No. in cubic different range

metres/ Alluvium Granite

daya. '
1. 2. 3= 4.
2. 50 teo 100 3,04 Teld
3. 100 to 150 11.10 Tel4d
4, 150 to 200 7.39 3.57
5, 200 to 250 8,26 10,71
6., 250 to 300 11.26 17485
7« 300 to 350 3.26 -
8, 350 to 400 5.00 3.57
9, 400 to 450 12.18 17.85
10. 450 to 500 4,34 -
11. 500 to 550 6,09 -
12, 550 to 600 14,78 3.57
13, 600 to 650 10.44 -
14, 650 to 700 3.00 -
15, 700 te 750 9.52 3.57
16. 750 to 800 4,09 -
17 800 to 850 3.00 -
18. 850 to 900 18.49 -
19, 9200 to 950 - 3.57
20. 950 to 1000 7 .84 -
21. 1000 to 1050 Se43 -
22, 1050 to 1100 2,17 -
23, 1100 to 1150 - -
24. 1150 to1200 14,14 -
25, 1200 to 1250 1.96 -
26, 1250 to 1300 2.17 3.57
27. 1300 to 1350 1.96 -
28. 1350 to 1400 - -
29, 1400 to 1450 T .60 -
30. 1450 tc 1500 1.96 -
31, 1500 to 1550 1,08 -
33, 1600 to 1650 - -
34, 1650 to 1700 - -
35. 1700 to 1750 is08 -
36, 1750 to 1800 - -
37. 1800 to 1850 - -
3ig, 1850 to 1900 - -
39, 190C to 1950 - -~
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1. 2. 3. 4,
40, 1950 to 2000 5,00

41. 2000 to 2050 -

42, 2050 to 2100 1.96

43. 2100 to 2150
44, 2150 to 2200
45, 2200 to 2250
46, 2250 to 2300
41, 2300 to 2350
48, 2350 to 2400
49, 2400 to 2450
50. 2450 to 2500
51. 2500 to 2550
52, 2550 to 2600
53, 2600 to 2650
54, 2650 to 2700
55, 2700 and above

Illlllllll‘l‘l‘lllll,

O O
L )

APPSR TR T T P O I B B
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c&:.bicl mde-etresc{da . T_é’leh %ield olf vqela)is fand 1':tqbeweblls
rilled in differe rogeologic ormgtion

vagfbus agencf%s urn ersgxprbratf%n and exgaoitatQGn
programmes have been considered and given in Table-

X and XI respectively.

Table-X showing yield of wells associated
with different hydrogeological Units,

Table=XI shcowing yield of tubewells associa-
ted with different hydrogeological Units,

It is thus apparent from the tables that
alluvium is the most pruductive formation in the
-district whereas crystallines have limited yield

5.5 GROUND WATER MOVEMENTE
Ground water in its natural state is

invariably moving., It moves due to gravity and
direction of the effective component of the force in
directly down the slope of water table. The movement
of ground water is very slow and depends hpon the
gradient and permeability of formation,

A ground water contour which connects the
points of equal elevation of water table indicates
the direction of flow of ground water which is at
right angle to the normal drawn on contour because
no flow crosses an impermeable boundary, flow lines
must be parallel to it. From gicld measurements of
static water level in key wells and piezometers and
by determining the reduced levels of these cbservation
points a ground water contour map has been prepared
for the month of June and October,1978 Plate-3.
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The ground water contour map{June,1978)}
indicates that the general direction of ground water
movement is south east to north west in the south and
east to west the northern and western part of the
district. It changes in the month of Cctoberm 1978
towards west. It is also evident that the slope
of water table is steeﬁ towardse east of Saila-

Sankad axis and gentle towards west of it., Which shows
the control of this fault on the ground water movement,
The hydraulic gradient in the month of June, 1978 along
sections are A-B 6.41 metres/km,,C-D 1.90 metres/km.,
E~F 1.23 metres/km.,G=H 5,16 metres/km,

5,6(1i) TYPES OF FLOW:

a) Eastern portion: Towards north=eastern

part of the district where hydrogeclogical formations
comprise of older alluvium granites and younger
alluvium glong rivers. The ground water contours show
wide spacing i.e. low gradient (1,23 metres/km) as
such the permeabilities of these formation can be
interpretated as moderate to highe.

b) South-eastern portion: Towards south-eastern
and southern part of the district where main hydrogeclo-
gical formation comprise of granite, older alluvium

and younger alluvium along river., The ground water

contour show narrow spacing l.e. steep gradient

and hence permeability of these formations can be interpret-
ed as lows

c) Southern portion: Towards southern part of
the district where main hydrogeological formation
comprise of granites, older alluvium,younger alluvium

and rhyolities. The ground water contour which shows
steep gradient (6.41 metres/km) and hence low permeability
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as near Korita,Paoli,Ehinmal and west of Digaon,
which indic¢ate comparatively high permeability in the
arza, It has been proved by drilling on these sites.

d) Western portion: Towards the western part

of the district where main hydrogeological formations
are older alluvium and younger alluvium along river.
The ground water contours show wide spacing i.,e. low
gradient and indicate the high permeability of these
formations. It has been further confirmed by drilling of tube
wells at Saila,Dadhal,Modemn,Daspa, Jodhawas,
Batera and Punasa. '
5.7 FLUCTUATION OF GROUND WATER.,
Water levels in wells are almost constantly

fluctuating and rise or fall in response to change in
stogage. The amount of water in storage in an aguifer
respons to both recharge to the agquifer and discharge
from it. wWhen recharge exceeds discharge storage
increases and water level rises, when discharge exceeds
recharge water is drawn from storage and water level
declines, For practical purpose precipitation is the
principal source of recharge under natural conditions
It is,therefore, intermittent verying fromday to day,
season to season and year to year,

Changes is ground water storage are determined
by repeated measurements of the depth to water in
observation wells below a permanent reference point.

In Jalore district 189 key wells have been used for
recording water levels in June,October and March

every vear from 1976. The table-XII shows range of

water level fluctuation in different hydrogeclogical
formations. Quantitative analysis of well hydrographs
has been dealt in the volume IV,Ground water resources of
Jalore district,
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5.7 WATER LEVEL FLUCTUATION .IN DIFFERENT
HYDROGEOLOGICAL FORMATION:

a) Granite: Twentyone wells located in
granites were monitered for recording water level
fluctuations. The fluctuation in metres vary Erom
=-1.55 to +3.65,+0.13 to +3.30, =7.90 to +3.05,

—2.90 to +8.54, =5,41 to +1.,97 and =1.60 to +7.30 in
the year 1976 to 1981 respectively, The key well at
Jalore shows rising trend upto Octoben, 1978 and an
over all decline thereafter. With a resultant

decline as compared to initial observations. The

key well of Korita shows wide fluctuations and resulte—
ant deplition up 1980 but rising trend during 1981,
The'! key well at Ropsi shows marginal fluctuation and
in general therce is declining trend upto May., 1981, beyond
which rising trend is noticed. They koy well at
Bhinmal alsc shows in general degpleticn in water level,
during study period.

b) Rhyolite: Three key wells located in
rhyolite were monitored for recording water levels
fluctuation. The fluctuation in water level in this
formation very from +0.59 tc +1.18,+1.37 to +3.63,
+0.,10 to 1,39, +0.29 to +1.,57, =2.00 to +0.60 and
+0.60 to +1.29 metres in the year from 1976 tc 1981
respectively. The key well at Chatwara shows result-—
ant decline with intermitttent rise during the month
of October every vear,

The key well at Lakhawas alsc shows the regu=-
lar depletion in water level after October, 1978.

c) Older alluvium: In all one hundred and
fourtien wells located in older alluvium formation were
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monjitored for recerding water level f£fluctuations.
The fluctuation in water level in this formation
varies from =1.75 to +4.59,4.81 to +7.68, =4,70 to
+5.64, =3.,21 to +10,12, =3.14 to +2,.16 and =5,59 to
+12.50 metres in the years 1976 to 1981 repectively.
The behaviour of water level fluctuations in older
alluvium is described as follows:

c) (3) North-eastern parts The observation

in this portion of district shows over all depletion
in water level, but in a few cases steep rise and

fall is also observed., The key wells at Bala, Bijali,
Ghana & Bhadrajun, Kidhani shows marginal fluctuations
of water levels upts June,1979 except a decline in case
of Bijali and Ghana before January, 1977 to March, 1977
Steep rise in all these wells is cobserved between
June, 1979 toc October, 1979. Thereafter, gradual
decline upto Juné, 1981. Wells at Ghana and Bijali
ki Dhani show rise from July, 1981 and declining

trend thereafter,

c) (ii)North-western portion: The cobservation

in this portion of district shows insignificant
change in storage. The kay wells at Sirana, Ratunja,
Nandia and Dahiwa show marginal fluctuations in
different seasons but the resultant change in water
levels are negligible.

¢) (iii)South-western portion: This porticn

of district comprises of maximum number of key wells
in older alluvium. The kay wells at Bisalaand Bakra
shows marginal trend of fluctuaticn upto July, 1980
and after it shows contimucus depletion in watir

level uptc June, 1982. In this portion maximum =ard X
of key wells have been located. Generally, the

water level fluctuations are gradual in Samnau,
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Sankad and Rawat; A resultant rise has been observed
whereas in Sewari, Bukara, and Raniwara gradual
depletion is exhibited by the records of key well,
Thex key wells at Bisala, and Phagotra show insignific-
ant change. Ratanpura well shows abrupt rise in
October, 1977 and gradual depletion thereafter and the
well at Junjani and Dhaspa became dry from March,
1980 ané June, 1981 respectively after showing a
regular depletion in the earlier period.

d)Younger alluvium: In all fifty one wells

located in younger alluvium were monitored for
recording water level fluctuation. The fluctuation

in water level in this fcrmation vary from -0.80 to
+2.39, =1.28 to +3.14, = 6.58 to +2.70, =1.48 to +5.69,
~4.,20 to +2.21 and ~1.73 to 6.01 metres in years

from 1976 t5 1981 respectively.

For the description of the behaviour of water
level fluctuation in the area covered by younger
alluvium it has been divided into different portions
as described.

4d) (i) Western pbrtion: The observations in

this portion of district show resultant there is
depletion of water levels. The key well at Saila
shows general depletion in water level from October,
1977 to June, 1982 except in the month of QOctober,
1978 and October, 1980 when rises in water level
have been recorded.

The key wells at Dadhal shows rise in water
level from July, 1976 to October, 1977 except in Mavy,
1977 where depletion of water level is observed. From
October, 1977 to March, 1982, it shows continuous
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depletion in water level and ultimately became dary.
There is slight rise in water levels in the month of
October, 1979 andQctober, 1981,

The key well at Harmu shows a continuous
depletion in water levels from Octcber, 1977 to
June, 1982,

a) (ii) South-western portion: The observation
in this portion of district shows a resultant ’
depletion in water leval. The kay well at Kushalpura
shows significant rise and fall in water levels
The water level shows continuous depletion
from Octcber, 1979.

The key well at Alri alsn show significant
fluctuationg in water levels and resultant depleticn
in water level from June, 1980 to June, 1982.

The key well at Ajodar shows marginal fluctua-
tions with a resultant rise in water level. The
key well at Bamanwara shows marginal fluctuations
in water level. It shows rising trend during 1977
and 1978 thercafter depletion from October, 1979 to
June, 1982 except in June,198f¢ when rise in water level
is recorded. Thex key well at<Rampﬁra shows insignificant
fluctuation and a resultant rise in water level, ‘
5,.7(ii) Monthly water level behaviour:

A net work of 38 key wells and 21 pieszometers
was monitored from March, 1980 to January, 1983
from June, 1982 closer and more regular observations
on the trend of water level have been reeorded. The
regular monitoring of piezometer started from June,
1982, These data have been used for analysis of well
hydrographe
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In granite formation two observation wells

and five piezometers were monitored for monthly water
level observaticn. X The piezometers at Korita and Paoli
monitored from June, 1982 to January, 1983 and shows
similar trend offluctuation in water level. There is
rise in water level from June, 1982 to September, 1982
and after it shows continuous depletion in water levels.
The piezometers at Khanpur,Panseri and Bhinmal
shows rise in water level in ths month cof Auguste-
September, 1982 due to flood in the area and after
September, 1982, it shows continuous depletion in

water levels,

In older alluvium formation 20 observation

wells and 11 piezometers were monitored for monthly
water level observation.

The piezometer of Daspa shows that there is
rise in water level from June, 1982 tc September, 1982
and after it shows continuous gradual depletion in water
levels. The piezometers at Jaitpura - Jogni shows
rise in water level from June, 1982 to Octoker, 1982
After it shows depletion in water levels upto Jan., 1983
The piezometer at Kamaber shows smooth trend of water
level., However, there is slight depletion in water
level from June, 1982 to Jamuary, 1983. The piezometer
at Rama shows f£all in water level from June, 1980
to November, 1980 and after this piezometer was not
monitored from December, 1980 to May, 1982 and from
June, 1982 it again shows the depletion in water
level uptc August, 1982, Water level rises in month of
September, 1982-October, 1982 and after it shows
depletion in water level upto month of Jan., 1982
The piezometer of Ummedpura shows rise in water level
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in the month of August, 1982 and September, 1982
resultantly it shows the depletion in water level
upto January, 1983, )

In younger alluvium 13 observaticn wells

and 5 piezcmeters were monitored for monthly water
level observation. The piezometer at Bagora shows
slight rise in water level from June, 1982 to
August, 1982 after it shows continuous depletion in
water levels from September, 1982 to Januarv, 1983
The pédzometer at Bhainswara shows marginal rise in
water levels in the month of BAugust, and Fentarher.
then it resultantly shows the slight depletion in
water levels. The piezometers at Saila shows elight
rise in water levels in the month of August, 1932 and
September, 1982 and resultantly itshows depeltion in
water levels upto January, 1983,

Ground Water Resources of Jalore District Part-I (Hydrogeology) Page 66



- 46 =

VI, AQUIFER PROPERTIES

6,1 PUMPING TEST:

Pumping tests were carried ocut tc determine

the well properties and aguifer characteristics.

Step draw down tests were carried out in two to

three stages for determining well properties:

Long duraticn pumping test. i.e. agquifer perfor-
mance tests were carried out with constant

discharge for a period of 24 to 52 hours duration for
determining aquifer parameters.

In Jalore district pumping tests ware
carried out at Bagra, Bhainswara, Jetpura(roon.)
Modran,Rajanwari,Rama,Sankarna, Umedpura,
Khanpur,Kolar,Korita and Paoll. Results =f purmping
test carried out at different dites have been fjivenm
in Table= (XIII)&(XIV). The transmissivity was
determined in case of 12 test wells whereas the
values of storage cocfficient could be determined
in case of only 10 test wells, because there was no
sbservation well with remaining test well,
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CONCLUSION

Jalore district lies in the arid zone of
Rajasthan. The physiographic set up of the
district constitutes of extensive alluvial plains with
rugged hill ranges occuring in central and south-
eastern part. These hill ranges are generally
composed ofJalore granites, rhyolites with some
admixture of granite. Hill tops are normally shapped
by weathering which has given rise to tors and boulders
wherzas sand dune are common topographic features in
mid eastern and western part of the district. The
present land form units are the product of the part
fluvial, erosion and sub-aerial denudation and hence,
both erosional and depositional land form units are
found in the region. The area is well drained by the
Luni drainage system. All rivers in the area are
ephemeral with braided meaindering course and flow in
direct response to precipitation. The climate of the
district is extreme, low and erratic rainfall of -ten
results in recurring droughts.

The detailed hydrogeological investigations of
the district comprised well inventories, regular

monitoring of key wells and piezometers, geophysical
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and hydrogeological studies, exploratory drilling_
and pumping tests. As a result of these findings
number of ground water potentiel areas have been
demarcated which are suitable for further ground
water development.

The results of hydrogeological studies
reveals that there are two major dislocations in
the area one in the west along Saila, Sankard axis
and another along present éourse of Jawai, Sukri
river. The thickness of quarternary seguence
across these faults suddenly increases and a thick
sequence of sand gravel and clays, probably of
Tertiary period, it encountered in the bore holes
drilled.

Ground water generally occurs under whtortable
and semi confined conditions. Confined conditions
have been observed in thick alluvial deposits and
Tertiary formation(?) towards west and S5W of the
district as revealed by bore hole drilled at Jodhawas
whers free flowing condition at the rate of 0,20 curl.:
metres per hour has been observed.

Younger alluvium is the most prodictive

formation in the area, it is generally confined
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along river courses. The thickness of preductive
horizons varies from 20 to 65 metres and they yield
from fresh to moderately saline ground water. The
vield of existing wellsg varies from 5 cubic metres per
day to 620 cubic metres per day, whercas the tubewells
yield 130 cubic metres per day to 1344 cubic metres per
day. Transmissibity of the aquifer varies from 151
square metres per day to 5427 square metres per day and
the storativity between 7.7 x 1074 to 8.77 x 107%, which
reflects confined conditions,

Older alluvium covers major part of the
district, ground water generally occurs under water
table and semiconfined conditions. However, confined
conditions were observed in the bore hole drilled at
Plader and Jodhawas. These sediments consist of an
upper layer of sandy loam and kankar,unsorted disir -
igrated rock fragments and lower layer of medium t= ine
sand and gravel with clay lenses of variable thicknes: .
The thickness of these aquifers range from 11.0 to £3.0
metres and generally yield saline to highly saline water,.
The discharge of existing wells varies from 5 cubic
metres/day to 480 cubic metres/day and of tube wells

ranges between 27 cubic metres/day and 1072 cubic
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metres/day. TransmissiBity varies from 44 to 1013
square metres/day storage coefficient ranges between
9.65 x 10~%  and 1.27 x 10"2.

In crystalline formations ground water
generally occurs under water tabge conditions wherein
joint and fracture provide conduits for ground water
movement, Yield of these formations depend on extent
and degree of weathering and number of fracture per
unit arca below water table, HNormally, crystallines
are not good aquifers but wherever enough weathered zone
and number of ractures are encountered below water
table, they give moderate yield. Beth fresh and
saline water occurs in these formationse.

Discharge of existing wells in Granite
varies from 15 cubic metres/day to 480 cubic metres/
day whereas yield of tubewells ranges between 14.40
cubic metres/day and 736 cubic metres/day. Transmissivity
wvaries from 147 squarc metres/day to 806 square
metres/day and storage coeé&ficient varies from
6.7 x 10~° to 3.3 x 1074, Rhyolites occupy very limit-
ed area and discharge of existing wells varies from

25 cubic metres/ day to 50 cubic metres/daye.
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APPENDIX=~3

DETAILS OF TUBEWELLS CONSTRUCTED UNDER EXPLOITATION PROGRAMME
{C.T.S. AND D.P.A,P,) BY GROUND WATER DEPARTMENT (PERIOD=
YEAR- 1974 - 1982)

R O T Pt Rkt S Rl el Sl Sl b

5, Village Owner's name Total Aquifer Diseh- Remarks
No, name, depth tapped. erge in
in cubic
metres. meter/
daye
1. 2. 3. 4. 5. 6. 7.

_.-.-.—.-—.—.—.-‘—.—.-.-.-_—.—-—.—.«-.-‘- T L T P P R il il Sl el d

A. ALLUVIUM(Successful}

i. AHORE Shri Hazarilal ‘76 Older 648
2. BHADVI "  Aparam §/0 Gangeo alluvium
i 123 =" 1080
f
3. Ganesh S/o Lakha 125 " 1080
4 v Roopa,Kana,Sajiya 123.33 " 1080
5. BHAGLI. " pPungarsingh iz0 " 864
6, ¥ sShivnathsingh 130 " 864
7. BHINMAL "  Anilkumar Bishnoi 76 Younger 864
CHARLI aliuvium,
8. " Shagitansingh 51,80 Oilder 720
alluvium,
9.m “  Agharam 57.9 " 864
iC. "  Durgaram 41,8 " 864
11, . Hanumanprasad 66 " 612
1z. *  pevram 49 " 576
13, . % Megraj 42 " 720
14, ¥  HManuwantsingh 52.43 ¢ 720
15.DESU ® Okhsingh. 60 " 864
16. DHANWARA “ Mochabatsingh 122 Younger 1152
alluviugp
17. GODAN " Alikhan 98 " 720
18, GURA INDER " Gajaisingh 63.6 " 864
PURA
19. MANDHAR * Khemsingh S/0 70.1 " 1152
Jaharsingh
20. KUDA # Asraf 120 Older 612
alluvium
21, " suja Mohammad 121.95 " 576
22, * Ratnaram 122 " 684
23. MADRI * Gehrilal Mathur 47.85 Younger 540
alluvium
24, NIMBAWAS ¥ ajitsingh s/o0 125 " 1152
Motisingh
25. % sohan Singh 5/o0 121.9 " 972
Tehsingh
26, » Ajit singh S5/o0 125 " 972
Rawatsingh
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30.
31,
32,
33.
34,

35.
36,

37.

PHAGOTRA

38, PUNASA

39.
40,

41.
i,
42,
43.

44,
45,
46,
47.
48,
49,
50.

S51.

SEWARA
UMEDPURA

VELDHARA

3 4
sh.Vela S/0 Tikama 123 ~Younger

"Hanwantsingh s/o
Khemsingh
"anoop Singh $/0
Dansingh
"Balwantsingh S/0
Roopaji.
“"Madsingh S/0
Chimansingh.
"Hukamsingh S/o
Sohansingh.

" Panna,Sattar,Sajjan

" Peersingh S/o
Heersingh

" Pawa S5/5 Jora

* Pannesingh 5/0
Sohansingh,

¥ Rakha 5,0 Kana

* vijay singh

" Danaram S/o
Dhularam

* Heeralal S5/0
Punamchand

" Moolsingh S/o
Jogsingh

" Haringa S/0 Jodha 123.44 "

* Hukamsingh S/o
Bhavsingh

" Naga,Tola S/o
Meghraj

" Sona S/o0 Chaina

* Rajuram S/o Ganeshl21.68 "

' Mala,Sona,Prema
8/0 Lumba

" Khetram

" ykha S/o0 Pharma

*yxChandanmal

* Navalsingh

ALLUVIUM (Failure)

1.

BHADRAJUN

2. CHARLI

3.

DAYALPURA

* Chhogaram

© " Ratilal

* Chunnilal

5 ST
1152
alluvium
121,68 Older 864
alluviup
121.68 Younger 648
‘ alluvium
i21.,68 * 864
121,63 * 432
121.9 Older 864
alluviume.
128,55 " 1152
130 " 864
133 " 1152
121,92 " 1152
127 " 1152
121.68 Older
alluvium 1440
122 " 648
130 " 1440
121.68 ¢ 1440
1440
123 " 1584
123 " 1440
99,14 * 1440
1440
123.44 " 1728
121.3 " 864
i121.0- " 720
72 Younger
. alluwvium 720
44 Older 432
alluvium
18,7 " 57 Due to
low di-
53 " Meag~ scharge.

re EZ¥8 —-d4do=-

46 7Younger
alluvium,

Ground Water Resources of Jalore District Part-I (Hydrogeology)
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4, DELWARA Shri Hazarimal 42,26 Older 144 Due to low
alluviunm, discharge.
5. DESU " Shamboosingh 60 " 144 ¢
6, JALORE " Anilkumar 38 " dry "
7. JALERA KHURD"Tejaram 50 " Meagre °
8. JHACK " Daulatsingh 30 " " "
9, KARWARA "Mafatlal 52.8 " " "
10. LETA “Ramchhod Bharti 82 v " "
11. MEDA "Lakma Sarpanch 60 Younger dry "
alluvium,
12, "Maga/Lumba 68 " 360 “
13, " Lama/Kana 52 H 288 "
14. MODRAN "Kesharsingh 100 " 432 Dueto
salinity,.
15, NIMBODA "Ajai 8/0 Vouka 123,44 Older 288 Due to low
alluvium, discharge.
16, NOHRA “Jawansingh S/o0 121,28 ¥ : 72 "
Dansingh,
17. PAL "Modraran 60 " Meagre "
18. "AJ' jaralﬂ 62.5 1 1] ]
19, PANCHOTA "Ramjitsingh 74 o " "
20, "Khetsingh 38 " " "
21. VALUARA "Damodarlal 33 " 129.6 "
22. Smt,.,Sahebkunwar 44 " 129.6 "
23. Shri Udaisingh 33 " 144 : "
24, "shamboo singh 42 " 180 "
25, Jawansingh 38 " 288 "
26, "Rawala & Party 28 " 360 "
27, " Damodarlal 49 " Dry "
28, "Sultansingh 44 " " "
29, "Bheeksingh 30 " " "
B, CRYSTALLINE (Successfuld
1. GOLWARA Shri Pratapa,Ragga 43 Granite 288
2. HARJI "Lalchand 64 " 432
3. KAGMALA "Hema/Jassa 26,2 " 432
4, "Vagta/Chela 25,2 " 432
5 "Lakha/Harji 32 " 432
6, "Karima/Teju 44 " 432
7. KHANPUR " Mohanlal 45 " 216
8, MANDHAR “Chogsingh 3847 " 180
9. PACLI "Pratapram 56 " 129.6
10, " Feewaram 8,76 " 360
11. "Bhoopsingh 41,15 " 288
12. Y“Dharmadana 57 " 288
13. "Akharam 50 " 144
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14, RAMA Shri Amitkanwar 60 Alluvium 252
- + Granite

15, " Moolsingh 50 " 475

16, " Chodharam 50 " 415

CRYSTALLINE {Failure)
1. BHARUDI  Shri Choga/Bhura 25.5 Granite Dry Dueto low

discharge.

2. GOLWARA " Fagloe 43 " " "

3. KANDA DEVAL" Nathusingh 47.25 " 7.2 "
4, MANDHAR "Nagsingh 56 " Meagre "
5. KHARPUR  "Bhimsingh 55 " " "
6. PUNAK KALLA"Harjiram 37.5 " Dry "
Te " Heeralal 30,5 7.2 "
8, RAMA " Prabhusingh 60 Alluvium 57,6 "

+ Granite

9, THOOR "Jesaram 38 Granite 57.6 "
10, " Badarsingh 57,25 " 36 "
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