
CHAPTER-II 

GEOLOGICAL SETTING OF THE STUDY AREA 

INTRODUCTION 

Geology plays a vital role for groundwater identification and its potentiality. 

The groundwater movement is generally related with structure, lithology 

and their control. The present configuration and geomorphology of the study area 

and its environs of the Darjiling district reveals its geological antiquity. "The 

present is the key to the past" lies mainly in the folded structure which was out 

lined during the Tertiary period, on the site of an ancient sea or geosyncline 

stretching between the Tibetan highland and the south Indian massif and termed 

the Great Tethys, that has accumulated sediments from both sides in different 

geological ages. The mountains are made up of folded rocks piled one over 

another by a series of north-south horizontal compressions and tangential thrusts 

which folded the strata on the sea floor and caused their vertical upheaval by 

stages. Rocks of Peninsular India which extended up to the Tethys have also been 

folded and metamorphosed. Around the middle of the Eocene, an era of emih 

movements set in which not only altered the old physiography of the area but also 

that of the entire Indian Peninsula. Two great events of geodynamics stand out 

prominently in these readjustments-(i) the final breaking up of the old 

Gondwana by submergence of large segments of its underneath the sea which 

resulted in the separation and drifting away of Australia and Malay Archipelago 

from eastern India and (ii) the uplift of the Tethyan geosynclinal tract of sea 

deposits to the north into the lofty chain of the Himalayas. The Pre-Cambrian or 

the crystalline basement of the Himalayas belong entirely to what was originally 

the northern border of India built up by the metamorphosed rocks of the Aravallis. 

In Darjiling, they are called the Darjiling gneiss and Dailing series. Thus the 

geological history of the study area and its adjoining areas can be traced back to 

the latest Pre-Cambrian and earliest Cambrian. 

The pile of marine sediments that was accumulating on the border of the 

Himalayas and the Tibet since the Permian period began to upheave by slow 
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secular rise of the Oceanfloor. From Mid-Eocene to the end of the Tertiary, this 

upheaval continued, in several intermittent phases, each separated by long periods 

till on the site of the Mesozoic sea was reared the greatest and the loftiest chain of 

mountains in the world, the building of which was initiated by tangential 

compression of the crust while the sial layer was sharply down buckled into a 

syncline into which ultrabasic rocks were intruded due to a vertical pressure. 

The tightening of the limbs resulted in the intense crumpling and 

squeezing out of the sedimentary materials, which was then thrust over on either 

side. The sediments of the synclines on both sides of the downbuckle were also 

stripped and they came up against the over thrusting sediments in consequence of 

the crust moving inwards and downwards to form the downbuckle. In the 

Himalayas the period of downfolding of the crust may be dated as Upper 

Cretaceous. As compression increased in geosyncline, uplift of the sediments 

ensued. The lower portion of the downfolded sial began to melt at a depth and was 

so squeezed out as to form intrusive masses of granite along the axis of the newly 

formed mountain during Mid-Miocene. The succession of mighty ranges one 

behind the other, the magnitude of the thrust sheets and the violent disarray of the 

rocks, all point to a tremendous shortening of the crust in a direction at right 

angles to the Himalayas are for hundreds of kilometers. 

The upheaval of the Tethys sediments commenced on five epochs in which 

the main upheaval started after Lower Miocene, as suggested by Pilgrim (1906), 

after the deposition of Murees in the "fore-deep" by the rivers draining from the 

Peninsula rather than from, the Embryo Himalayas. After this, during the 

beginning of Siwalik Period (Upper Miocene) the Eocene gulf was completely 

driven out and this gave the birth of a great river called "Siwalik river" by Pilgrim 

and the "Indo-Brahrn" by Pascoe (1912), flowing in north-west direction from 

Assam into the Punjab and deposited a huge pile of sediments, which were eroded 

by this river form the Himalaya, above the Murees in the "fore-deep". These are 

known as Siwalik deposits. During the Pliestocene and Subrecent periods, 

numerous rivers, which all seems to be the part of the great Siwalik river, emerged 

from the great Himalayan range, after its final uphe.aval and deposited the 

sediments over the Siwalik deposits and filled the "fore-deep". These deposits are 
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also brought by the rivers from the Himalayas by erosion and are known as 

Alluvium. The past geological records of the Indo-Gangetic plain lie underneath 

the thick mantle of Alluvium, the geology of this region is thus completely 

unknown (Wadia, 1957). 

2.1 STRUCTURES AND TECTONICS 

The mountains to the north of the Mechi-Mahananda interfluvial piedmont 

plain covers important parts of the study area, Darjiling district, West Bengal of 

the Eastern Himalayas. The Sub-Himalayan range, consisting of folded Tertiary 

rocks form an autochthonous zone. The Tertiaries or Siwaliks form an anticline 

with its fold axis trending E-W and has overridden by older rocks like the 

Gondwanas along a thrust plane known as the "Main Boundary Fault" (Sinha, 

1975). Structures of three major deformational phases are recorded in these rocks 

(Sinha, Roy, 1977). The principal thrusting deformation in this region is 

considered to be a Post- Siwalik event (Gansser, 1964). The morphogenic uplift 

had been episodic, and major phases seen to be Late Pliestocene (Sinha Roy, 

1973). The various structural features present in the area are as follows : 

a) Primary Structure : The Tertiary sandstones show well developed 

bedding whereas the Damuda sandstones show incipient bedding. Some of the 

phyllites in the Dalings exhibite crude foliation corresponding to the original 

bedding. Rocks of the Darjeeling gneiss are highly metamorphosed exhibiting 

characteristic schistosity. The Tertiaries show well developed current bedding. A 

few torrential current bedding has also been encountered but most of the current 

bedding are normal. 

b) Diastrophic Structures : Diastrophic Structures in any consolidated 

formation play a great role on occurrence and movement of groundwater. 

Slickenslide etc. are found in quartzite and quartz veins in the metamorphites and 
I 

limestones near the contact with the Main Boundary Fault. They show strongly 

striated polished surface of slip. The trend of striations more or less parallel to the 

share zones and thrusts. 

The Damudas, the Dalings and the Darjeeling gneiss are highly jointed 
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with multidirectional plains. A few joints are developed in shally sandstones of 

the Tertiaries. While strike joints are common, the oblique joints too are not 

uncommon. The Dalings and the Darjeeling gneiss have been folded intricately to 

impart complex geometry. The folds within these rockS are generally non

cylindrical. They are non-plunging to very low north-westerly plunging. These 

folds though generally upright, are sometimes overturned or even recumbent. The 

Damudas being overridden by the metamorphites have been complexly folded 

giving rise to low to moderate northernly plunging non-cylindrical folds. The 

Tertiaries are relatively undeformed. The Damudas are delimited to the north by 

the Daling Thrust from the metamorphites and to the south by the Main Boundary 

Fault from the Tertiaries. The abrupt termination of the Siwalik range to the south 

against the Terai along a linear zone may be suggestive of a frontal fault (Sinha 

Roy, 1976a). 

The entire area has been subjected to severe tectonic movement in 

different orogenic period during the Himalayan mountain· building process, the 

degr'ee, intensity and magnitude of which are diverse and complex in nature. Four 

major tectonic belts comprise several tectonostratigraphic units that are separated 
--

from one another by the regional thrusts (Sinha Roy, 1976a). From south to north 

the tectonic belts are - (i) the Foothill Belt with Siwaliks, Lower Gondwana 

sequences and Buxa Formation; (ii) the Inner Belt with essentially Dailing 

Formation and Darjeeling gneisses, and their equivalent rocks; (iii) the Axial Belt 

with high grade gneisses, migmatites and tourmaline-biotite granite massifs; (iv) 

the Trans-Axial Belt with the Tethyan sequences. The major dislocations, from 

south to north are the Main Boundary Thrust that separates the Siwalik rocks from 

Pre-Tertiary rocks, the Main Central Thrust that separates the
1 

inner Belt from 

those of the Axial Belt, and the Trans-Axial Thrust, situated at the sole of the 

Tethyan sequences. The Inner and the Foothill Belts are dissected by a network of 

meandering streams that contain sets of terraces and aluvial cones (Sinha Roy, 

1976b). The major streams contain several knick-points that are located. at 

dislocation traces. The first order streams are controlled by the regional antiformal 

flexures and the tributary network, mainly by the regional foliation. 
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Table- 2.1 :The Geological Sequences ofDarjiling District, accordance to Mallet and Audcn. 

Age Formations Lithology 

Recent Sub-aerial Sand, silt and clay. 
formations or 

Recent Alluvia 

Pleistocene Alluvial deposits Older alluvium, boulder beds and other sands and gravels 

and Sub- or Drift formation 

Recent 
Unconformity. 

Miocene to Siwalik Upper Tertiary sandstones, mudstones, shales and pebble 

Pliocene beds within bands of limestone and lignite. 

Main Boundary Fault 

Permo- Lower Gondwana Fine to medium grained quartzitic sandstones interbedded 

Carboniferous (Damuda?) with thin slate beds, carbonaceous shales and thin seams of 

flaky coal. 

THRUST FAULT 

Buxa Series Slates, schists, quartzites and dolomites as a narrow band 

THRUST FAULT 

Daling Series Slates, phylllte, mrca schists ot drtterent grade of 

Pre-Cambrian 
metamorphism, quartzite, greywacke, epidiorite 

THRUST FAULT(?) 

Darjiling Series Fine grained augen and banded gneiss often granetiferous 

with extensive intrusions of biotite, hornblende and 

tourmaline granites 

2.2 REGIONAL STRATIGRAPHY 

The regional geology of Darjiling district of West Bengal and the 

adjoining areas form the Sub-Himalayan . and Lesser Himq.layan zones. 

Morphologically the area is well defined by a number of geologist and 

mineralogist during their field investigation and F.R. Mallet (1874) was the 

pioneer to describe the area geologically and divided into four tracts, which are, 

from north to south- (a) the hard rock area, (b) the Bhabar belt, (c) the Terai belt, 
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and (d) the alluvial plains. The hard rock region divides two portion- the southern 

portion is covered with sedimentary rocks while the northern part is composed of 

metamorphic rocks. The Bhabar belt comprises "rock-fragments, big boulders and 

fine grained clastic derived from the hardrock area and is characterized by rather 

steep slopes, boulder surfaces and forests oftall trees. The Terai belt is the zone of 

rejected recharge and as such, has developed swampy condition and is composed 

mostly of coarse granular materials alternating with finer clastics. The alluvium 

consists of a succession of layers of sand, silt and clay with occasional gravel beds 

and lenses of peaty-organic matter. The thickness of the alluvium is variable, but 

it is supposed to increase towards the south. 

The superposition of the stratigraphical units found in the district Darjiling 

is the result of overfolding or over thrust of the mountains. The generalised 

sequence of the various geological formations (after Mallet, 1874) of the whole 

area is given in Table- 2.1 in their chronological order. 

But except for the Lesser Himalayan zone of Siwalik deposits of the 

Tertiary age in the northern fringe, the main geological formation encountered in 

the area is the alluvial deposits or drift formation of the Terai belt and sub-aerial 

formations or alluvial plains of pliestocene to Recent age. Based on the 

relationship among the topography, lithology and drainage, the overall study area 

which is situated in a part of the interfluvial region of the Mechi-Mahananda 

rivers and has been divided into the following geological sequences or units in the 

area is shown in Table-2.2 in an order of increasing antiquity. The geographical 

extent of these groups of rocks based largely on Mallet is shown in Fig. 2.1. 

2.3 DESCRIPTION OF GEOLOGICAL SUCCESSION 

a) Siwaliks : 

The Himalayan mountain was formed with the rise of the Tethys sea. In 

the lower realm of the Himalayas, a foredeep region was formed where 

sedimentation was going on. Since the Himalayas was rising, fan materials were 

also accumulated nearby. These materials in the foredeep region folded to form 
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Table - 2.2 : Microstratiographic units of the Investigated area [After modification of Mallet 

(1874), Auden(1946) and Jana _(1996)1 

Age Stratigraphic units Lithology 

..... "" Alluvial plain or Sand, silt clay and small boulder, cobbles and pebbles :::: ·;;: 
Recent 

<!) ;:::s (.) 
<!) ~ flood plain p::: 

"' 
High level Rounded and sub-angular boulders mixed in coarse 

<!) 
. I .... Terraces matrix embedded in red clay. <!) (.) 

"" Sub-Recent > I:: i:2 <!) 

f:-< Low level Sand, silt and clay with alternating layer of gravels. 
Terraces 

Upper Unassorted boulders, cobbles, pebbles, gravels, sand, 
:::: Piedmont plain silt and clay 
·~ 

0.. 
Middle Unconsolidated layers of moderately compact sand, ..... 

Pliestocene :::: 
0 Piedmont pjain _gravels, silt and clay s 
'0 
<!) 

p:: Lower Unconsolidated layers of loose sand, granules, gravels 

Piedmont plain silt and clay. 

Unconformity 

Siwalik Arkosic sandstone containing lignite, micaceous 
Pliocene- sandstone, conglomerate, pebble beds, blue and green 
Miocene (Undifferentiated Middle 

silt stones 
& Lower) 

Main Boundary Fault 

the Siwalik formation, which is the oldest exposed rock type of the investigated 

area and is separated from the Damuda formation by the plane known as the Main 

Boundary Fault. From the point of regional considerations, the Upper Tertiary 

deposits, the Siwaliks have been reported to be missing over certain stretches of 

the Sub-Himalayas, good exposures of the Siwallks occur in the Darjiling foothills 

with well preserved sections along the Hill Cart Road and the Upper Siwaliks are 

exposed from one kilometre north of Sukna Forest Rest house to Rangtong 

railway station. Similarly, this formation is exposed in Phanighata village located 

at north-western comer of the study area and continuing down to south upto 

northern boundary of the Trihanna Tea Estate and in the middle, this deposits are 

only crops out on the ·banks of the Dudia River and no extension have been 

observed. By connecting the locations of this deposit along the E-W direction and 
' . I 

following parallel to the 200 m contour line, which form a zig-z'ag line as well as 

the boundary line of Siwalik and Terai Formation and covers approximately 5 
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percent of the total investigated area. 

Rocks of the upper Siwalik group in this region include micaceous and 

arkosic sandstone, bluish and greyish siltstone, conglomerates and pebble beds. 

The general strike of this rock formations is NNE-SSW to NW-SE with dips 

varying between 30° and 60° in a northerly direction. Pockets of lignitic coal are 

observed in the sandstone. There is a strong ferruginous band included in the 

sandstone near Lohargarh where out crop run along the south brow of the hill for a 

length of about 1.6 km from east to west. . Due to steep gradient and less 

impervious formation, the groundwater potentiality is very low. But the less 

demand of water of this area due to the presence of scattered population, minor 

irrigated area, and limited tea estate, is mitigated by dugwells and gravity springs 

having anisotropic aquifers. 

b) Piedmont Plains 

The piedmont plains of North India that is the lower part of the Terai 

formation is an extensive geomorphic .belt that separates the Himalayas in the 

north from the Ganga-Brahmaputra floodplain in· the south (Roy, 1981). This 

region comprises a number of terraces that consist of thick sedimentary sequences 

with beds of boulder, gravel and sand in which the boulder beds dominate. The 

result of morphological and sedimentological studies of a part of the piedmont 

plain in the Darjiling foothills is presented here and this is used as an example to 

suggest that vertical and lateral accretion of alluvial fans is a possible mechanism 

for the development of the Himalayan piedmont plain. The study area is situated 

in the interfluvial region ofthe Mechi (Nepal) and Mahananda (India) rivers. 

Within the mountains the rivers are confined in narrow!
1 

valley-walls but 

their valleys broaden, and they flow in braided channels in th~ piedmont plain. 

From the sharply defined mountain front, the piedmont plains extend toward 

south. The terraces in the piedmont plain are due to breaks in the general 

southward ground-slope of the plain. Primarily on the basis of these breaks, 

several terrace surfaces are recognised. The criteria for identifying these surfaces 

are-a) degree of weathering and development of latosolic profiles, and. (b) 
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relative elevation of the surfaces from the recent floodplain. Based on these 

criteria and on the relative antiquity of the region, three piedmont plains have been 

identified and designated in the stratigraphic order as Lower, Middle and Upper 

piedmont plains, which cover approximately 30% area of the total study area. But 

the extent and the configuration of piedmont plains are variable. 

i) Lower Piedmont Plain : The width and the level of this plain (220-180 m 

above m.s.l.) decreases from Mahananda to Mechi river. At the debauching site of 

the Mahananda river, this plain is truncated at the Siwalik as well as the mountain 

belt. This surface characterised by latosolic weathering profiles and variable 

thickness and it has an average southward slope of 4%. The profile may be 

complicated at the northern flank of the Lesser Himalayas by the material derived 

through slope wash and soil-creep. The crestal parts of up-arched of this surface, 

located to the NE of Balason river are trenched by gully-erosion. 

This plain is characterised by the dominance of boulder beds and gravel 

beds. Silt and clay beds are in frequent. The boulder beds have generally clay 

matrix. The lower boulder bed shows upward tinning size-gradations and pa$ses 

into a gravel bed which has thin ironstone layers. The upper gravel bed is 

underlain by a buff coloured coarse-grained sand bed. The boulders and gravels 

are composed mainly of gneisses. These rocks are crops out at Kalabari, Sisabari 

and Champasari of Matigara Police Station in the east; Tarabari, Dehmal and 

Triahana Tea Garden in the middle; and Nipania, Lohargarh Forest and Bara 

Chenga ofNaxalbari Police Station in the west of the investigated area. 

ii). Middle Piedmont Plain : This plain has the maximum width in the west 

located at Bhelu of Naxalbari Police Station but the width decreases in the east. 

The average surface slope of this plain is 1.8%. Latasolic profiles are rare, black 

to pale brown humic soil of chernozemic character has developed instead. Some 

erosional remnants of this plain are present to the NW of Siubar. 

This plain comprises thickly laminated sand beds with minor gravel beds. 

In the Balason river section, the lower boulder bed, containing sand wadges, has a 

sand matrix and gneisses as the dominant boulder component. This boulder bed is 

overlain by a coarse-grained sand bed with trough cross laminations. The upper 
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boulder bed and the gravel bed have clay matrix, and the Daling quartzites and 

phyllites, as the dominant boulder-gravel components. The boulders and gravels 

often have elongate discoid shapes and show south-plunging overlapping. In the 

study area, these rocks are cropped out at Siubar, Bara Maniram in the west; 

Dalkjhar Forest, Bara Bhita in the middle and Damdama, Min Ghara and Sat 

Bhaia in the east. 

iii) Upper Piedmont Plain : The Upper Piedmont Plain is an extensive surface 

that has the minimum surface-slope having an average value of 0.5%. It flattens 

toward the alluvial flood plain. Sometime it is difficult to differentiate the Upper 

Piedmont plain from the aggradational alluvial flood plain, because the break in 

the gradient from one surface to the other is generally invisible. 

This layer is essentially composed of bouldery with gravel beds and sand 

beds at the top. To the east of Nimai, the lower boulder bed with sand matrix 

supports a thick-medium grained sand bed with wedges of gravel. The sand size 

coarsen upward, so that the lower sand bed passes into a grit bed with thin 

ironstone layers and dispersed gravels. The boulders and gravels are composed 

dominantly of gneisses and mostly the materials are unassorted. This rock types 

are well exposed at Dhakna and Nehal in the west; Belgachi and Lohasing in the 

middle and Lachka and Pelkue in the east. 

c) River Terraces : 

River terraces are indicating different levels of older flood plains that have 

undergone repeated upliftment due to changes in long physical, climatic and 

tectonic conditions. Terraces at different levels are quite prominent in the study 

area. In the terrace, alluvium which is composed of pebbles, cobbles, sand, silt and 

clay are most common. Sometimes, pair of terraces are also found in the major 

rivers. Generally, the bluff between the terraces are distinct and the terrace levels 

are easily be identified in the field. The vertical bluff between the terraces, in the 

upper level is higher than that of lower level terraces. The terraces are generally 

gravelly overlain by sand, silt and_ clay and they show a vertical repeatation of 

alternation of boulders to platy materials. Wide terraces are found in the 
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Mahananda and the Mechi river. Shifting of river coarse and bank erosion are due 

to tectonic and fluvial activities. The river terraces indicate non-cyclic deposition. 

i) High Level Terrace : Rivers during their younger stages deposited the 

sediments and gave the formation of high level lands and or the rivers became 

older and older with time, and the river beds sank down. The high level terraces 

have been observed at height varying from 80 to 100m from the river bed having 

steep slope and rugged topography. The out line of the terraces is of various types 

- lobate, tabular, etc. The lithic components of this formation are poorly sorted 

and contains large size of boulders, cobbles, pebbles in a matrix of coarse sand. 

The coarse components of the terrace-forming material are rounded to sub

rounded. Genetically they are of depositional type. This terrace generally acts as 

run-off zone hence this zone has a little prospects of groundwater. Terraces are 

found at Muni Tea Garden, Dhupi Bhitta, Jor Pakari, Purba and Paschim Madati. 

ii) Low Level Terraces : After the formation of the high level terrac_es, 

generally the river beds sank down and the rivers then again deposited the 

younger deposits in low level which gave rise to the .formation of low level 

terraces, which obviously lie in the vicinity of the channels of the present streams. 

The low level terraces are present at heights varying from 1 to 25 m from the river 

bed having gentle slope and flat surface .. The outline of the terraces are various 

types- angular, tabular, rectangular ~tc. This formation is composed ofunassorted 

gravels associated with clay, silt and fine sand but genetically they are of 

depositional character. For coarse and crushed aggregate, the gneisses, schists and 

phyllites are to be discarded because of their soft nature. This zone has high 

potentialities of groundwater targeting and covers an area of about 25% of the 

total study area. The rock type of this formation are well exposed on either side of 

the major river basin-Mahananda, Balason, Chenga, Mechi rivers etc. 

d) Recent Alluvial/Flood Plains : 

The recent alluvia or alluvium plains are the youngest landforms of fluvial 

processes and are composed of unconsolidated materials like small boulders, 

cobbles, pebbles, sand, silt and clay. All these are well stratified in the horizon. 
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The alluvial materials have been derived from the washing of hill slopes through 

the agencies of numerous streams and water courses emerging from the hills. The 

lithic components are made of different types of gneisses, granites, quartzites and 

granulites. The matrix is made up of medium to coarse sand, generally rich in 

mica and garnets. These constituents are ill sorted and mainly depends on the rock 

types in the catchment area. Alluvial plains has high potentialities of groundwater 

targeting and covers a vast area i.e. 3 5% - 40% area of the total investigated area. 

A number of palaeochannels, valley fill and abandoned channels are utilised for 

groundwater exploitation, which are easily be identified by aerial photographs and 

satellite imagery. The thickness of the alluvium is variable. During the recent 

exploratory boring programme the thickness was found to range upto 219m in 

Naxalbari P.S. The constituents and nature of the alluvium vary locally depending 

upon the source materials from which it is derived. The rocks are well exposed on 

both the banks of major rivers and streams flowing within the study area. 

2.4 SUB-SURFACE GEOLOGY 

The help of either artificial excavations like railroad cuts, mine shafts, well 

logs or natural excavations like gorges cut by streams is necessary for the study of 

subsurface geology of a region. In the investigated area, the well logs are the only 

media for such type of study. But the great distance between the boreholes prevent 

the possibilities of any regional correlation and of any generalisations therefrom. 

These holes only indicate the possibilities of encountering saturated granular 

zones in different parts of the area. Testing of wells furnished information 

regarding the potentialities of the yield of the groundwater zones, and this isolated 

nature of the wells tested make some problems for accurate estimations of 

potentialities of the existing water reservoirs. 

Hence, it is imperious at this stage to emphasize upon the fact that the 

present investigation was directed entirely towards the unravelling of water

yielding porous granular horizons of the alluvial and detrital covers of the plains 

lying to the south and south-west of the hard rock areas, the geology of which has 

been briefly summarised in Tables- 2.1 & 2.2. The sub-surface lithological 
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characteristics in the unconsolidated sediments of the piedmont plains has been 

deciphered from the bore hole data of few tubewells constructed in the area. The 

maximum depth for which sub-surface information is available is of the order of 

219.15 m b.g.l. On the basis of the lithological logs of the tubewells it can be 

deciphered that the sediments consisting of alterations of clay, sand, gravel, 

pebble, boulder etc. were deposited cyclothemically. Each cyclothen is 

represented by gravel to coarse sand at the bottom and clay at the top. Two to 

three of such cyclothems have been recognised. The thickness of the sediments 

decreases towards the hills where boulders, pebbles and gravels are predominant. 

During the present investigation the geological information obtained from the 12 

boreholes in this area were studied and interpreted. For drilling the Terai region 

direct circulation rotary rigs were employed and during drilling period the wash

samples were collected to keep a check on the formations penetrated by which the 

nature and configurq.tion of the basement beneath the plains are 'to be obtained in 

Fig.-2.2. The exploratory boreholes at Siliguri Municipal Corporation, Matigara,

Naxalbari, Kharibari and Phansidewa Block of the study area which were drilled 

down to a depth of about 219.15 m by PHED, Siliguri, each penetrated through 

the piedmont plains and the older alluvium formations. The detaied lithological 

logs of each exploratory borehole is given in Appendix-H. 

Depending upon the domestic requirement and municipal necessities, more 

than 15% of the total borehole drilling have been installed in the Siliguri 

Municipal Corporation area. From the study of the lithological log of the 

boreholes drilled at different locations of SMC, reveales that the total drilling 

depth ranges from 87.75 m (Pradhannagar) to 106.71 m (Ashrampara) and water 

table depth ranges from 6 m b.g.l. (Pradhannagar) to 6.5 m b.g.l. (Ashrampara). 

The water bearing zones of different borehole log have been determined at 

variable depth, which are -(a) Ashrampara: 31.71 - 71.34 m and 75.30- 88.11 m, 

and (b) Pradhannagar : 34.00- 44.02 m, 45.00- 61.00 m and 62.00 - 85.03 m 

respectively. 

On the basis of agricultural, domestic and industrial requirements of 

water,nearly 60% of the total bore hole drilling have been constructed in the 

Matigara Block. The study of the lithological log of the boreholes drilled at 



l .__,...... 

Geological Setting 45 

different places in the study area, shows that the highest depth (155.80 m) of drill 

hole have been occurred in this block and located at Matigara hat and depth of 

drilling ranges from 79.20 m (New Chamta T. G.) to 155.80 m (Matigara hat), and 

the water table depth ranges from 4. 27m (New Chamta T. G.) to 16 m (ERS, 

Sukna) b.g.l. The water-bearing formation of different bore hole log have been 

determined at variable depth, which are- (a) Matigara hat and adjoining areas : 

112.95 m- 155.80 m, (b) Matigara hat area: 90.60 m- 119.60 m only, (c) North 

Bengal University: 73.00 m- 88.00 m and 88.02 m- 93.00 m b.g.l. successively, 

(d) Bengdubi: 89.70 m- 120.18 m b.g.l. only, (e) New Chamta T. G. : 33.50 m-

39.50 m, 42.50 m- 61.50 m and 64.50 m -72.50 m successively, (f) Salbari bazar 

: 39.65 m - 87.80 m only, (g) ERS, Sukna : 80.78 m- 96.01 m, 106.68 m -

124.67 m b.g.l respectively. 

Except the Siliguri Municipal area and Matigara Block area, the other 

three block area have only one borehole drilling of each of the block upto 1998, 

because the domestic and agricultural demand is fulfilled by the. shallow tube 

wells and dug wells and their industrial requirements are very negligible. But in 

the recent time, PHED has drilled the deep tube wells in each of the block for the 

drinking purpose mainly. The study of the lithological log of the borehole at 

Naxalbari block, it is seen that the sand strata is penetrated at the depth of 175.56 

m- 199.34 m and 206.64 m- 216.71 m b.g.l respectively and the static water 

level is 8.53 m b.g.l. From the lithological log of the borehole at Kharibari Block, 

it is observed that the water-bearing zone in the borehole is at the depth of 38.41 

m -70.12 m and 87.20 m- 99.70 m b.g.l and the static water level is 8.47 m b.g.l. 

In Phansidewa block, the borehole lithological log shows that the water-bearing 

formation zone is located at the depth of 70.43 m - 107.32 m b.g.l and the static 

water level is 4.57 m b.g.l. 

CONCLUSION . 

. The present study has provided a unique opportunity to understand b~oad 

hydrogeological characters ofthe study area. The area.mainly comprises piedmont 

and flood plain regimes at the foothills of the Darjeeling Himalayas of Tertiary 
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age and a little part of the Gangetic alluvium of Quaternary age. On the basis of 

the lithological logs it is revealed that the sediments consisting of alternations of 

clay, sand, gravel, pebble, boulder etc. have been depo_sited cyclothemically of 

which gravel to coarse sand at the bottom and clay at the top. Groundwater in the 

area occurs under both water table and semi-confined condition. The formation 

materials are being highly heterogenous and permeable which acts as a good 

recharge area for groundwater but can hardly store them. This valuable and 

renewable resources i.e., groundwater in the study area is profoundly influenced 

by the intensity and frequency of rainfall, drainage density, relief and slope of the 

land forms, which have been discussed in the next Chapter. 




