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GEOHYDROLOGICAL STUDY IN PARTS OF SHOLAPUR DISTRICT AND ITS
BEARING ON THE FEASIBILITY OF TUBEWELLS IN THE DECCAN TRAP*

P. G. ADYALKAR anxp V. V. 5. MANI
Geological Survey of India, Nagpur

ABSTRACT

Systematic gmhydmlnglcal studies in parts of Sholapur District of Maharashtra have brought
to light a succession of massive and vesicular trap units between the elevations of 41148 and
472-44 m above M.S.L. Here the traps show a gentle dip towards east. Based on the swudies
so far carried out, the authors discuss the feasibility of tubewells in the traps of this area.
Faking particular advantage of the high permeability of the vesicular traps, the paper emphasizes
the need of exploratory drilling in the area in the downdip direction of the trappean units,
tapping the cumulative rhickness of the vesicular units thereof.

INTRODUCTION 800 sq.km Iying in parts of toposheet Nos.

YSTEMATIC groundwater studies in Akalkot 56~C/3 and 7, and 47-0/15 was covered during
tahsif of Sholapur District of Maharashtra the field season 1963-64.
were undertaken at the instance of the Gov- PHYSIOGRAPHY AND RAINFALL
ernment of WMaharashtra to investigate the Locateq in the middle of the Deccan trap

possibility of localing the water bearing zones {errain the area examined forms the northern
at economic depths below the existing ones part of the Bhima basin. It is marked by its
with scope for purposes of irrigation, undulating relief ranging in elevation from

While investigating for groundwater geologi- 411-48 to 472:-44m (ie., 1350 to 1550 ft) above

cal mapping of the area was undertaken t0 1\ SI,. The general slope of the country is
delineate different units of the Deccan Trap. (owards south. The region is typically charac-

To collect adequate information on the ocCur- terised by the morphology of the Deccan trap
Tence, movement and development of ground- aows. A glance at the geological map of the
water in different trap units, large number of grea will bring out the role of geology in the
wells in them were examined, Yield tests y5iution of the morphology of the terrain.
were conducted on select irrigation wells 10 The massive hard basalt constitutes the high

study the yield characteristics of the wells grocund while the soft vesicular basalts form
tapping different units, Samples of water were the depressions in the area (Fig. 1).

collected from select wells to study the chemi- The Bhima form the chief crainage of the
cal quality of grﬁu'ndwater in them. areg with a {ortucus course, It Aows ﬂ]ﬂng
1.OCATION AND EXTENT the southern margin of the arca. The numerous

streams that drain the area are but the tribu-
taries of the Bhima. The major tributaries are
the Dhubdhabi and the Bori river.
3 ~We nsoo tributes maxi-
* pablished with the kind permission of the Director- The So}lth west mao n ion 5}} ¢
General, Geologica)l Survey of India, mum rainfall annually belween July and

Akalkot tahsil lies in the south-eastern part
of Sholapur District. An area of about
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September, the average annual precipitation 5 mm in diameter, often lined with calcite and

Red bole clayey

is a ferruginous

being 06 m, zeolites.
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FIG, 1

GEOLOGICAL SETTING

Basaltic lava flows of the Deccan Trap
extending over 5,20 000 km? in the Central and
Western parts of India constitute the main rock
formations of the area. The traps in this part
probably belong to the sequence of the middle
traps, which together attain a thickness of
about 1,000 metres in their thickest section
elsewhere,

Geological mapping of the area investigated
has brought to light a succession of flows from
411-48 to 472-44 m (i.e., from 1,350 to 1,550 ft.)
above M.S.LL The flows are characterised by
the prominent units of wvesicular ang massive
basalt. No intertrappeans have so far been
recognised nor any intrusive dykes in the area.
The individual units of basalt attain a thickness
of as much as 30m, while the average 1s
generally of the order of 20 metres

The trap units can be classified into (i) the
massive fine grained basalts, (ii) the vesicular
basalts and (iii) the Red bole horizons. The
term massive basalt has been generally applied
to uniform, fine graineq basalts. Vesicular
basalts are characterised by wvesicles of 4 to

material of brick red colour. The delinea-
tion of different unifs is based on their field
characteristics,

Structurally the trap units exhibit a general
horizontal disposition, However, closer study
of the geological map of the area shows an
easterly dip of the trappean units, The Red
bole horizon occurs at an elevation of 426-72m
above MJS.L. in the Shewal wvalley (Fig. 1)
(56—-C/3 ; 76°05’) but further west it occurs at
an elevation of 441-36 m above M.SL register-
ing thereby a rise of about 15m within 2
horizontal distance of 12-8 km. With its
gently dipping nature the red bole horizon is
missing further eastwards in the Bori valley
at an elevation of 426:72m above M.S.L.
Geological Section along the line AB clearly
brings out the inclined nature of the trappean
units.

Black cotton soils, ranging in thickness from
0:'3 to 2:'5m, cover different trap units met
with in the area and kankary nodules are very
common in them,

The following is the tentative succession of
the trap units in the area;
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North of Karajgi in the West

Massive trap unit 3
m~—— 47244 m

Vesicular unit 2

Massive trap unit 1
— 44196 m
Vesicutar anit—0

- 44908 m

It is to be noted that the trap units are quite

consistent in their behaviour over large areas
weathering 1S

of Alkalkot tahsil, Spheroidal
very characteristic in the massive units. In
the case of vesicular units, the presence of
empty vesicles ang cavities filled with second-
ary minerals offer least resistance to mechani-
cal weathering and give rise to porous soil with
flakes of calcite and zeolite, The degree and
extent of weathering undergone by the various
vesicular units are highly variable. The depth
of weathering in vesicular unit 2 varies from
6 {0 S m.

GROUNDWATER HYDROLOGCY

Hydrological Properties of the Trappean
Formations—pPrevalent rock types of Deccan
traps in the area have an interesting feature with
contirasting water bearing properties of diflerent
units constituting them. Massive units with their
woeathered zones and fracture porosities and
the vesicular units with their minutely inter-
connected vesicles have both a decisive role to
play in determining the groundwater possibi-
lities of different parts of the area under consi-
deration. The alternating massive and vesi-
cular units have, therefore, an excellent
similarity to that of alternating shales and
sandstones of the Gondwanas on the one hand
and the clays and sands of less consolidated
sediments of recent age on the other.

Occurrence—Groundwater occurs under water
table condition in both the weathered and
jointed zones of massive trap units and the
vesicular units. These units locally show both
lateral and vertical wvariation in the degree
of weathering and porosity. This variation
naturally plays a dominant role in the success
or failure of the wells in the area.

In view of the excellent similarity existing
between the alternating massive and vesicular
units to that of shales and sandstones of the
Gondwanas and clays and sands of the allu-
vium, the possibility of occurrence of ground-
water under confined conditions has to be
expected with almost impermeable to relatively
less permeable massive members acting as

4
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‘ Shewal Valley in the East
Vesicular unit 4

Massive trap unit 3

487-68 m above M.S.L.

- — — 45720 m
Vesicular unit 2
. —— 434-34 m
Massive trap unit 1
e o e e~ 496+72 m Red bole horizon

Vesicular unit 0
confining units. In the Shewal valley (56C/3;
76° 09’) bores drilled at the bottom of the
dug wells tap water from lower or bottom
zones of umt ‘0’ under confined condition; and
such bores locally range in depth from 3 to
5 metres. It has been observed that water
from these bores rises about a metre over the
wel]l bottom. The piezometric surface of this
confined zone lies at about 422 m (ie., approxi-
mately 1,3851t.) above M.SL.. More data on
the hydraulic characteristics of this zone are
not available at this stage.

ANALYSIS OF HYDROLOCICAL DATA

Water table aquifer.—For quantitative assess-
ment of the groundwater potential in any
area, it is essential to have a knowledge of the
aquifer characteristics of the aquifer units like
transmissibility, specific capacity, ete. This is
arrived at by analysing recuperation test data
by suitable mathematical calculations.

As already stated, the wvesicular units 0 and
2 are the more permeable aquifer units in the
area. Recuperation tests on wells tapping them
were conducted, and the aquifer characteristics
were arrived at by the Theis recovery formula.
From the recovery data of the tests, specific
capacities of wells were calculated using
Slichter’s formula :

_A 51
C = : X 2303 105'1{; S,

Where ‘C” is the specific capacity of the well
expressed in litres per minute per metre
of drawdown ;

t is the time in minutes since pumping
stopped ;

S, is the total drawdown in metres,;

S, is the residual drawdown in metres after

time ‘t* in minutes ; and

A is the cross-sectional area in sq. metres.

The results of test analysis are tabulated in
Table 1.

It could be seen that the vesicular trap
units have good transmissibilily and wells In
{nem have often good yields, Thus along with
geology, topography also plays an impottant
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rcle in contributing good yields in the tested
wells,
TABLE 1
Transmissibility ard specific capacity values for
vesicular trap units of the Shewal vailey

- —_—

—_—

Specific
capacity T
value calculated
Lozation (in 1Ipm/m hy
Sl of of the :
N o, the draw down) Theis Aquiter
well for about  recovery
3 bhours method
pamping kipd/m
period
] kKadabgaon .. 236 90+0 Unit 2
o Dudhani .. 18] 18-7 do.
3 Boroti .o 236 B2-0 do.
4 Shewal .. 410 igl-4 Unit 0

Confined Aquifer—From the available data

it appears that deeper zones 1n unit 0 are

under confined condition, and are tapped Dby
dug-cum-bore wells in the Shewal valley. The
subsurface configuration of the terrain further
downdip towards east, however, still remains
to be worked out.

Possibility of Tubewells in the Deccan Trap.—
The main purpose of the paper is to emphasize
the need for systematic exploration of the Deccan
Trap areas for development of the ground-
water in them bx tubewells penetrating the
older vesicular units. Presently tubewells are
net much utilised as means of development of
proundwater in the trappean tracts Further,
sfter considerable work in parts of Nasik,
Poona and Dhulia Districts of Maharashira
Deshpande (1849) had also ruled them out

In contrast to his views, Vredenberg (1802)
in his Memoir on the ‘Recent Artesian Experi-
ments in India remarked that the Deccan trap
flows when considered as one mass are practi-
cally horizontal and have to be studied in that
form. Destailed work in specific areas may
bring to light the existence of gently dipping
trap flows which may constitute artesian
aguifers of a perfect nature though of limited
extent. The officers of the well sinking depart-
ment of the erstwhile Hyderabad State (Rao,
1947) also believed in the feasibility of
borewell; in such areas, where the cumulative
thickness of the poroug vesicular units 1s con-
siderable. The authors, work in parts of
Shojapur District of Maharashtra has revealed
an easterly dip of the trappean units over a con-
siderable part of the area, indicating a pos-
sibility of older porous units being exposed in
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their updip direction and thus enabling them
to receive direct recharge from the precipita-
tion. These could naturally be tapped by
tubewells in their downdip direction. These
theoretical considerations have been well
illustrated in parts of Akalkot tahsil of Sholapur
District as discussed in the present paper.

CONCLUSIONS

From the geohydrological studies so far
carried out and the theoretical aspects discussed
earlier it can be inferred that the water in the
deeper horizon of unit ‘¢’ in the Shewal valley
(56-C/3 ; 76° 0%) is under confined condition.
This horizon gets recharged by direct preci-
pitation in its updip direction from the western
part of the area, and 1s tapped by dug-cum-
bore wells in the Shewal valley. Hence it is
but natural to expect this horizon as well as
older ones to extend beneath the areas occupied
by the younger trap units further eastwards.
The possibilities of developing groundwater by
borewells tapping the older horizons in their
downdip direction thus appear 10 be very
bright

These conclusions find confirmation in the
Wallawalla area of Washington, U.S.A, Accord-
ing to Newcomb (1951)—“The water obtained
by wells in basalt in the Wallawalla area

comes from the zone of contact between oOne
basalt flow and another. Though these inter-
flow zones may be {fairly extensive, their

transmissibilities differ greatly from place to
place, From areas of recharge, where the
basalt is at or near the surface, rain water
percolates downwardg into the porous 2zones,
The water in fhese porous zones moves by
gravity down the dip of the basalt towards the
cenire of the basin, where ihe basalt aguifers
contain water under considerable hydraulic
head. Here wailer fiows at the surface or
stands but a few feet below the surface in
wells tapping these aguifers’.

Summing up, the authors wish to emphasize
the need for such tubewells in the Deccan Trap,
where the frappean un¥s show dips, and
where the cumulative thickness of the porous
vesicular units as proved by yield tests 1is
considerable. These fubeweils could be safely
depended upon for augmenting water supply
in times of need and also in periods of
draught. It is further suggested that
geohydrological studies on similar lines in other
Deccan Trap areas may also go a long way in
developing the groundwater in them by suth
tubewells,
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To conclude, the authors would like to guote
the famous Geologist, Allen M. Bateman (with
due apology for changing the two words) :

How can we know, we have not seen.
But we believe, the traps will yield,
Their water to the thirsty field,

And all the plateau turn green.

ACKNOWLEDGEMENT

The authors express their grateful thanks to
SKEri V. Subramanyam, Deputy Director-General,

{Geological Survey of India, Calcutta, and Shri
D. 8. Deshmukh, Director, Groundwater
Division, Southern Region, under whose

Notes on Volvocales—I

445

guidance the work in Sholapur District in
Maharashtra State was initiated. Thanks are
also due to Shri M. S. Balasundaram, Director-
General, G. 8. L, for kindly according permis-

sion for the publication of the Paper.

|. Deshpande, B. G., “A note on the rural water supply
in Deccan Trap area in Mewasi KEstates, West
Khandesh District, Bombay Presidency,” Gro!,
Sury, fnd., 1949, Unpublished report.

2. Newcomb, R. C., U.3.G.S, Ofen File Keport, 1961,

. 203.

3, REI;. D. V., Manual of Groundwaler and Well
Stnkbing, 1947, p. 291.

4. Vredenberg, E., ‘“Recent artesian expeliments in
India,”! Mem. Geol. Surv, Ind , 1902, Vol. 32,
Pt. 1, p. 85.

NOTES ON VOLVOCALES—I"*

T. V. DESIKACHARY
University Botany Laboratory, Madras-5, India

INCE the first discovery of a scale-bearing

green flagellate, Micromonas squamaoia, by
Manton and Parke3, many more such species
have been reported and this has led to new
thoughts on the taxonomy of flagellated green
algae in general. Many of these organisms
are sometimes now placed in a distinct class,
the Prasinophyceae (Christensen2).

In completing a forthcoming treatment of
the Volvocales the writer had to necessarily
go into the taxonomic statlus o0f these iorms,
whether they have to be accorded the rank
of class, order, suborder., or family. Whatever
be the status that may ultimately be given 1o
them, it is clear that we can no longer put
both scale~-bearing and non-scale-bearing
species in the same genus,

The genus Micromonas Manton and Parke
was typified with M. pusilla (Butcher) Manton
and Parke® which is a non-scale-bearing
species. 'The second species, M., squamata,
described by the same authors has ccales (see
Text-Fig, 1: Plate 1, Figs. A, B), both body
scales and flagellar scales being present. The
nature of the flagellar insertion is also different
and M. squamata must, therefore, be removed
from Micromonas and placed In a new genus.
The. genus is being named after Prof, Irene
Manton, in commemoration of her eminent

* Memoir No, 138 from the Centre for Advanced Studijes
iti Botany,

contributions to our knowledge of the motile
green algae.

TEXE-FI1G, 1 a—f. Mantonieila squamata comb. nov. (after
Manton and Parke). @, Cell statiorary with flagellum
carved round under body in characteristic position when at
rest. &, d—Individuals showing with the flagellum and
body in the position- characteristic f8r the species when
swimming, point of origin of fageliluh anterior. ¢—Cell
stationary with flagellum coiled twice rotnd body. e, 4—
Palmelloid phases with eight daughter celle and four
daughter cells. /—Early fission stage showing second
short flagellumm and pseudopodium like filament ;  cell with
two nuclei, pyrenoid stigma and mitochondrion dividing.

g—Fkission stage showing chloroplast divided. ¢—Double
fission with four daughter cells.
Mantoniella CGEN, NOV.
Motile cells slightly compressed. small, cell
wall absent, but covered with scales; uni-
fAagellate, flagellum arising anteriorly and

dire~ted backwards during swimming , Tegion
of the body close to the point of origin of the
flagellum showing metaboly ; pseudopodia
present ; chiloroplast present, single, appearcing



