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Abstract

Unabdeo Hot Spring belongs to Jalgaon districts of Maharashtra state. Geo-structurally, it is situated
along the faults and fractures. Geologically this area is a part of Satpura Mountains and comes under
the Deccan Trap province. There are numerous faults and fractures in the Satpura Mountain. They are
almost parallel to the strike line of southern Satpura foot hill or Tapi valley lineament. The geothermal
water emerges on the surface through these faults and fractures. The water gets heated due to the
geothermal gradient of interior of the earth. Unabdeo hot spring is perennial. The discharge of water
from hot spring is constant with discharge rate 25 I/minute throughout the year. The temperature of hot
spring fluctuates 440 C. However, there is a small seasonal fluctuation in temperature of hot spring
water.

The chemical characteristics of thermal water discharged from Unabdeo hot spring is sodium
by carbonate (NaHCO?3) type. The source of the saline component (Cl) is attributed to ancient
formation waters trapped in the geological formations, or magmatic or hydrothermal fluids. The
percentage of total cation and anion (Na-HCO?3) is found to be a good indicator of hotness of water
discharging from this spring. The concentration of SO4 ion in the hot spring waters is small. This
unusual concentration reveals that the origin of SO4 ions in the hot spring water is related topyrite
(FeS2) minerals in the rock formation. The recently this hot spring experience rise in temperature of
water of this fact may be attributed to the recent interior activities of this area.
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Introduction:

Middle Tapi valley covers Jalgaon, Dhule and Nandurbar districts of Maharashtra state of
India. The study area experiences numerous faults, fractures and dykes. Geo-structurally, most of the
hot springs are situated along the dolerite dyke, faults and fractures. Geologically this area is in
Satpura Mountain and comes under the Deccan Trap province. They are almost parallel to the strike
line of southern Satpura foot hill or Tapi valley lineament. The geothermal water emerges on the
surface through these dykes, faults and fractures. The water gets heated due to the geothermal gradient.
Unabdeo hot spring is one of perennial amongst them situated on faults and fractures to the North of
Tapi channel. Its astronomical locationis 21016'N: 75026'E.

Unabdeo is well defined hot spring in this area and discharges hot water at a constant rate of 25
L/minute. The temperature of the water is 440C. Recently the temperature of this hot spring is
increased. Therefore it has great geo-chemical significance. The aim of the present investigation is to
study chemical characteristics, geology and structure of Unabdeo hot spring.

The Study Area:

The study area belongs to middle Tapi Basin. There are numerous hot springs in
middle Tapi. Unabdeo is most striking and accessible amongst them. It is famous as a tourist spot in
Middle Tapi. It is the representative of middle Tapi hot springs. The striking feature of the middle Tapi
basin is as follows.
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Figure-1 :- Location Map of Study Area

EStudy Area

Striking Features of Hot Springs Area Of Middle Tapi Basin:

a) Tapi valley is pre-existing graben between Satpura and Ajanta Satmala off shoots of Western Ghat.
b) The numerous hot springs are originated from the stream of channel Devganga affected by the post
trappean and Quaternary tectonism resulted in faulting, fracturing of Trappean rocks and
emplacement of dykes.

The study area is covered with thick colluviums and comprised of numerous cracks, fissures,
fractures, faults, joints, lineament etc. in which hot spring are located in the exposed dyke by stream.
Unabdeo hot spring is situated at the southern foothill of Satpura in the vicinity of Adawad village in
Jalgaon District of Maharashtra. Astronomically, it extent at 21016' N: 75026'E. Unabdeo belongs to
Chopada tahsil of Jalgaon district
Objectives:

1)To understand the geo-structure ofhot spring.
ii)To understand chemical characteristics of hot spring.
Methodology:

Unabdeo hot spring visited frequently during 2011-12 for the observation of site situation and
geo-structural information. Water sample from discharging outlet of hot spring collected season wise
for chemical analysis in the laboratory. Spot temperature and discharge data is also associated. The
major emphasis is laid on estimation of pH, hardness and turbidity, cation and anion properties to
understand the geo-chemistry of Unabdeo hot spring.

Geology :

Study area predominately covered by Deccan Basalts which is Cretaceous to Lower Eocene
age and Quaternary alluvium along the Tapi river courses. Different types of lava flows have been
reported from southern part of study area. The lava flows varies in physical characteristics and
categorised as a transition from the 'Aa’ type and 'Pahoehoe’ type. The basaltic rocks represents a
sequence of eruptions with fine grained texture, vesicular, amygdaloidal, fractured and jointed,
porphyritic and massive layers of basalts. Each flow consisting of upper amygdular middle massive
and lower vesicular basalt. Successive lava flows are separated by inter trappean red bole which is
varying thickness from 0.5 to 1 meter. Northern part of study area covered by thick alluvium of
Quaternary age which is silt and clay layers.

Geomorphology:

The drainage pattern in this area is dendritic to sub dendritic and soil type is black cotton. The
study area shows two geomorphic units viz. 1) Northern part of study area is represented by thick
alluvium of Tapi River tract. The Younger and Older Alluvium are represented by interbeded layers of
silt and clays with varying thickness of 70 m. The Jalgaon, Dharangaon and Yawal block is covered by
thick alluvium of silt and clay. The maximum thickness of Alluvium is over 140 M. at Adawad Area. 2)
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Southern part of study area exhibits detached hills of Deccan Trap (Erandol Block).
Geological Set Up:

The Unabdeo belongs to Jalgaon district. The entire Jalgaon district covers two
major geological formations. The Deccan traps formation with subsequent dykes and alluvial
formation. Bagh beds of Cretaceous period are exposed at some places in the Akkalkuwa Tahsil of
Nandurbar district in the vicinity of study area.

Fig-2 Hydrogeological map of Jalgaon district

MYDROGEOLOGY, JALGAON DISTRIC T, MANARASHTRA

(Source: - Ground Water Information Jalgaon District Maharashtra)

The Tapi valley forms a graben between Satpura Mountain to its north and Ajanta Satmala
hills to its south. The structure of the basin was severally affected by series of step faulting processes
during the geological history. The graben was occupied in a pre-existing weaker zone in the Mesozoic
sediment.

The pre-existing graben is covered by the lava outpouring during the mass scale volcanic
activities in the later period. The thickness of the lava is comparatively less in the basin. (Kaila— 1988).
Besides the trap formation was disturbed by the tectonic activities during late geological period (i.e.
period of Himalayan orogeny). The structure of basis was severely affected by series of faulting,
fracturing, displacement activities during the past and they have been imprinted in the basin. The Tapi
basin is traversed by number of faults and fractures. Some of them are parallel to the main channels of
river Tapti. Others are across the main channels. The intersections of such faults have a greater
significant in respect of hot spring because much hot springs lie on the intersection nodes. The
structure and tectonism of the hot spring have been described here in respect of three sections in the hot
spring area. (Fig. N0.3— Tectonic framework of hot spring)

On the basis of thickness of alluvium, trend of marker bed and occurrence of inliers, it has
been possible to evaluate on overall tectonic framework of the area. The area has undergone intense
changes and as a result several fault block have been recognized which have moved both laterally and
vertically with respective one another. The enormous thickness encountered in borehole data suggest
narrow depression, even below the sea level as at Adawad and Yawal to
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Fig. N0. 03 —Tectonic framework of hot spring

TECTONIC FRAMEWORK OF HOT SPRING
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Sowrce: Dubey & Saxons

The south of the Satpura, limited by east - west trending fault on either side. This depression
occupied by alluvium has been further offset by the cross fault trending NNW - SSE to NNE - SSW
which have been deciphered on the basis of lateral discontinuity of the marker bed. Along the foothill
of Satpura, disconnected exposures of this fault is seen between Aner river and Yawal (21010:75042")
indicating lateral shifts along this cross faults. The foot hill fault trending almost E-W passing through
Lasur (24018":74017") and Malapur (20000': 75024") has been shifted appreciably by the NNE-SSE
trending Gul river fault and then passes through immediately south of Unapdev hot spring and
continue, eastward along the base of the hill.

Figure No. 4—Map Showing Deposition Of Fault In The Gul River.
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Source:- (Dubey 1984).
Thermal Manifestation Of Hot Spring:
The discharge temperature and estimated temperature of Unapdev hot spring is 440C and 900C with a
discharge rate of 25 I/minute.
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Table-1
Location, Discharge and Temperature of hot spring

Sr. [Hot spring Location Discharge | Surface Estimated
No. Rate (Ipm) Temp.inOC Temp. in 0C
01 | Unapdev | 21 016’ N: 750 26’E 40 60 130

The computed base temperature of the thermal spring varies between 1140C.

Table—2
Geochemically computed base temperature of hot spring of Tapi basin aera

Sr.
No. | Location TOC Risein T OC(N a -K-Ca) TOC Silica Chalkedomy
(Na -K) B=1/3 B=4/3 | e
Adiabatic Cond.
01 Unapdev | 42.0 112 69 114 114 84.0

(Ref.- Saxena-1984)
Chemical Characteristics :
Table-3 contends that the relative low temperature of the thermal fluid is due to
cooling by conduction.
The cation like Ca, Mg, Na, K and anion like CO3, HCO3, Cl, SO4 etc. have been attempted.

Table—-3
Chemical analysis of Unapdev hot spring in middle Tapi basin

Hot spring [ pH | Na |K Ca [Mg | CO 3| HCO3| Cl SO 4 | TDS | TH
ppm| ppm|ppm | ppm | ppm [ ppm | ppm | ppm| ppm |ppm |ppm
Unapdev |9.7 | 57.8(1.0 (2.9 |13 18.4 | Nil 55.0 | 21.5 |249.0(12.0

pH: The pH value of Unapdev water is 9.7 which indicates that water is slightly alkaline.

TDS: The amount of TDS of hot spring is 249 ppm. The salinity is directly proportional to TDS.

Total Hardness: TH means the total hardness of the hot spring. The hot spring of Unapdev has low
value of hardness i.e. 12 ppm. The hardness is based on various cationic and anionic proportions in the
hot spring water.

Cationic Classification:

On the basis of cationic concentration i.e. composition of alkalies and alkaline earth metal. It
reveals that the proportion of (Na+K) is greater than (Ca+Mg). In pair of Na+K the proportion of K is
negligible as compare to Na, thus on the basis of highest cationic proportion the hot springs can be
categorized as a Sodium type.
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Anionic Classification:

On the basis of anionic pair of weak acid (CO3+HCO3) and strong acidic (C1+S0O4), the
Unapdev hot spring reveals that the proportion of (CO3+HCO3) i.e. weak acid is less than (C1+S0O4)
i.e. strong acid. The Unapdev hot springs are respectively strong acid type i.e. Chloride and Sulphate
type.

Classification on the basis of cationic and anionic combination, the Unapdev hot spring
depict the highest proportion of Na cation and highest proportion of SO4 anions consequently this hot
spring can termed as Chloride and Sulphate type.

Conclusion :

Unapdev hot spring discharge hot water can be defined as the spring water is at least
appreciably warmer than the surrounding with temperature of 600C. The hot water emerges from the
cracks and fissures. It is heated by geothermal gradient. The estimated temperature of this hot spring is
1300C. The pH of hot spring water is slightly alkaline. However in the basis of anionic and cationic
concentration it is Chloride and Sulphate type.

Acknowledgements :

The financial assistance in the form of Minor Research Project from (Western

Regional Office, Pune) UGC, New Delhi is thankfully acknowledged. The co-operation of Dr.

Bhamare S. M. my Ph.D guide is also acknowledged.

References:

* Acharyya S.K., Kayal J.R. and Chaturvedi R.K., Jabalpur earthquake of 22 May 1997:
Constraint from aftershock study. J. Geo. Soc. India, 1998, vol. 51, pp. 295-304.

* Adyalkar P. G. and Banerjee (1981): "Hydrogeology and Ground water potentials of West

Bengal" Everyman's science. Indian Science Congress As sociation Vol-XVI. Oct.Nov-1981. P. P.
140-147.

* A. Dutta, GKS Gill & J. Srinivasan: Geology and geochemistry of hot springs located in Subansiri
valley,- Geo. Sur. of India, Spe. Pub. No. 8 Sec. I1I.

* Bhamare S.M.(1988): Geomorphology of Panzara Basin- Unpublished Ph.D. Thesis.

* Bhamare S. M. (1991) : "Calcretes and Ground Water Potentiality in the Panzara Basin" vol. of
selected paper from the 2nd conference of the Indian Institute of Geomorphologists on
Environmental Geomorphology. P. P. 115-122 Edt. H. S. Sharma. Concept publishing company New

Delhi.

* Bhamare S. M. and JoshiS. G. (1993): “Geomorphic control on ground water patterns an
appraisal of B urai Basin.” The first annual National Conference, Pune

* Choubey V.D. 1971, Pre-Deccan Trap topography in central India and crustal warping in relation to
Narmada rift structure and volcanic activity: Bulletin of volcanology, vol-35, pp, 660-685

* Das L. K.,(1993): “Geophysical signatures of Proterozoic rifting. A case history on Son valley. In

Rifted Basin and Anlacogens: Geological and Geophysical Approach”, Gyanodaya Prakashan,
Nainital, , pp. 163-181.

* Dubey R. (1984): Geothermal investigation in part of west coast and Tapi basin of Maharashtra.-
Unpub. Geol. Surv. Ind. Prog. Rept. F.S. 1981-82.

*D.Chandrasekharam, J.J. Mahoney, H.C.Sheth, R.A.Duncan (1999): Elemental and Nd-Sr-Pb

isotope geochemistry of flows and dikes from the Tapi rift, Deccan flood basalt province, India.
Journal of Volcanology and geothermal research 93, p.p. 111-123.

* Deshmukh S.S. and Sehgal M.N., 1988., Mafic dyke swarms in the Deccan volcanic province of
Madhya Pradesh and Maharashtra, in Subbarao K.V. ed. Deccan flood basalts: Bangalore, Geol.
Soc. Of India Memoir vol. 10, pp. 323-340.

* Dubey R. (a) — 1984., Geothermal investigation in part of west coast and Tapti basin of

102




R.V.Wagh , S. M. Bhamare

Mabharashtra., Geol. Surv. Of India. 1981-82.
* Dubey R. (b)- 1984., Geothermal investigation in the part of Tapti basin ., Jaigaon district,
Mabharashtra. Geol. Surv. Of India, 1981-82.
* Gupta ML.L., 1993, Is the Indian shield hotter than other Gondwana shield?: Earth And Planetary
Sci. letters, vol. ,115, pp. 275-285.
* Guha S.1995, Tectonic framework and evolution of the Tapti basin: An intracratonic half-graben in
west-central India: Indian minerals, vol-49, pp-61-78.
* Gaonkar S.G. and Srirama B.V. A perspective of microearth quakes studies for aftershock
sequences ofrecent earthquakes and swarm activities in Central and western India. Gondwana Geol.
Mag. 2003, vol. 5, pp.213-227
* Government of India, Ministry of water resources, central ground water board ground water
information, Jalgaon district By -Bhushan R. Lamsoge Scientist-B Central region,Nagpur,2009
* Hartmann J & Levy J.K. 2005, Hydrogeological and gasgeochemical earthquake Precursors —A
Review for Application. Nat. Haz. 34,279-304.
*Jain S.C., Nair K.K.K. and Yedekar D.B., Tectonic evolution of the Son-Narmada-Tapi lineament
zone. In CRUMANSONATA, GSI Spec. Publ. 1995 vol.10 pp. 337-371.
* Mathuraman and Saxena (1984): Preliminary geothermal investigation around central hot spring
indist. Khargon, M.P.
* Sahu R. N. (2010): Application of geothermal resources of Tapi valley to generate electricity using
binary liquid technology, Proceeding world geothermal congress, Bali, Indonesia, 25-29 April 2010.
* Sharma S.K. (2010): Geothermal: a sustainable energy outlook for India, Proceeding world
geothermal congress 2010, Bali, Indonesia, 25-29 April 2010,p.p. 1-4

*Dr. Rajesh Vasantrao Wagh **Dr. S. M. Bhamare

Assistant Professor, Dept. of Geography Ex-Professor, Dept. of Geography.

Arts, commerce and science college, S.S.V.P.S. Sansthas,

Sonai, Tal-Newasa, Dist- Ahmednagar Dr. P. R. Ghogare science college,
Maharashtra (India) Pin — 414105. Dhule. Maharashtra (India). Pin- 424001

103




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

