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CHAPTER 2 

Physical Set Up of the Upper Mahananda Basin 

 

2.1 Introduction 

The upper Mahananda basin lies in Darjeeling district in the north of West Bengal, India 

(latitudinal extension from 26⁰ 31’ N to 27⁰ 13’ N and longitudinal extension from 87⁰ 50’ E to 88⁰ 

53’ E). The district contains a total of 3149 sq. km of which 246.11 sq. km (7.8%) comes under 

the study area. Geographically, it is under the ‘lesser sub- Himalayan’ region and the altitude varies 

from 105 m to 2221 m above mean sea level. The northern portion of the basin is occupied by 

hills, spurs, ranges, valleys, mountains, numerous rivulets, springs, streams and rivers, etc. It is the 

birthplace of river Mahananda and its main three tributaries are Shib Khola, Babu Khola, and Mana 

Khola. This portion of the basin is cut up by the ridges of varying height and steepness separated 

by narrow valleys. At the base of the hills, a low-lying outlier stretches are formed by the river 

borne materials, known as Terai. Physio-graphically, Terai regions are low lying belts 

characterized by thick volume of alluvium with alternated belts of sands, gravels, boulders etc. 

brought from hills and traversed by numerous rivulets, streams and rivers rushing down from the 

hills. The hills are still covered by mass of forest but their density is gradually reducing by 

anthropogenic activities. Singalila ridge is the most important ridge in Darjeeling Himalaya. On 

the one hand, it creates boundary between India and Nepal, on the other hand, it is the watershed 

of two great river systems, i.e. Ganga and Brahmaputra. The western flank of Singalila range is 

occupied by Kosi River and the eastern flank characterized by Tista watershed which is one of the 

major tributaries of Brahmaputra river system. Sandakphu (3635.96 m) is the highest peak of 

Singalila range, where the boundaries of Nepal, Darjeeling and Sikkim meet. 

 

2.2 Geology 

The geological examination of the area was studied by various scholars during different times, e.g. 

Mallet 1864, Acharya 1972, Dutta 1950, Ganser 1964, Pawde et al. 1982, Guha 2006, Ghosh 2016, 

etc. Geologically, the river Mahananda flows through various types of rock formation varying with 

characteristics and age. The river originates from the region of highly metamorphosed Darjeeling 

Gneiss groups which are composed of coarse-grained gneiss, gernetiferous mica schist, 

carboniferous mica-schist, golden silvery mica etc. These rocks of the Darjeeling gneiss groups 



17 
 

are also traversed at places by quartzo-felspathic veins which are well jointed and highly foliated 

rocks. To the south of the Darjeeling Gneiss group, the basin has been covered by the rocks of the 

Daling series which are mainly composed by purple slates, quartzite, phyllite, chlorite-sericite 

schist, and chlorite-quartz schist (Table 2.1). The rocks of this group are also traversed by quartz 

and quartzo-feldspathic schist veins. This group covers an area of 26.50 sq. km of the study area. 

To the south of the Daling groups, the basin is covered by the coal bearing rocks of Gondwana 

series which extends almost in east-west direction and lies in between two thrust mainly the Daling 

thrust on the north and the main boundary fault of the south. The lower Gondwana series which 

are also known as Damuda series mainly composed of quartzite sandstones, seams of graphitic 

coal, lamprophyre-silt, minor bands of limestone (Figure 2.1). Due to the presence of the two 

thrust, the Damuda rocks have undergone great disturbances, crushing and changing the 

lithological characteristics (Table 2.1). After the thrust, the foothills of the basin have been covered 

by the rocks of Siwalik series which are composed of micaceous sandstones, silt-stones, shales 

with rare lenses of lignite. The top beds of this formation are usually pebbly and contain rounded 

to sub-rounded quartz. The rocks of the Siwalik group appear in the north of the Hill Cart road up 

to Chunabhati and have been traced as a continuous belt (Sarkar, 1989). The Siwalik series covers 

an area of 49.00 sq. km of the study area. 

      At the foot of the Siwalik series, the river flows through the old terrace gravel of recent to sub-

recent age which are almost entirely composed of boulders and sands of different rocks. After that, 

the river Mahananda spread over flat alluvium terrain which are mainly composed of river borne 

gravels, pebbles, cobbles, silt etc. deposited by the river and its tributaries.  
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           Table 2.1 Chronological sequence of the geological series of the study area. 

Geological 

periods 

Geological 

Series 

Types of rocks 

 

Area occupied in 

the basin 

(sq. km) 

% of area 

occupied in the 

basin 

Pre-Cambrian Darjeeling 

Gneiss 

 

 

 

 

 

 

 

 

 

 

 

 

Daling series 

 

 

Coarse grained gneiss 

 

Garnetiferous mica-schist 

 

Carboniceous mica-schist 

 

Golden-silvery mica-schist 

 

Felspathic Schists 

 

Chlorite-sericite schist 

 

Quartzo-feldspathic schist 

 

Slate and phyllites 

 

18.80 

 

5.80 

 

2.62 

 

4.87 

 

            4.40 

 

            8.22 

 

3.90 

 

9.96 

7.77% 

 

2.40% 

 

1.08% 

 

2.01% 

 

1.82% 

 

        3.40% 

 

1.61% 

 

4.21% 

THRUST 

Permian Lower 

Gondwana 

(Damuda) 

Quarzitic sandstone with slate 

bands, seams of graphitic coal, 

Lamprophyre silt and minor bands 

of limestone. 

6.9 2.85% 

Pleistocene to 

lower 

Pleistocene 

(Lower 

Tertiary) 

Siwalik Micaceous sandstone with 

siltstone, clay, lignite lenticels etc. 

49.06 20.27% 

Recent to sub-

recent 

Alluvium Old alluvium 

 

Younger floodplain deposits of the 

rivers comprising sand, gravel, 

pebble etc. 

6.52 

 

119.95 

2.69% 

 

49.57% 

 

Source: Mallet (1874), Gansser (1968), Pawde & Saha (1982), Sarkar (1989) 
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Figure 2.1 The distribution of geological formation of the study area. 

              Source: Based on Mallet (1874), Gansser (1968), Pawde & Saha (1982), Sarkar (1989) 

 

      Lithologically, the study area is located in North Bengal which is a part of Bengal basin. It is 

bordered by the Himalayas in the north and Barind in the south. In the geological past, in between 
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these two barriers, there was probably a shallow lake (Acharya, 1970). A huge amount of sediment 

was carried and deposited into these shallow and swampy lakes by the Himalayan rivers. If a 

transverse line from the foot of Himalaya to Barind are drawn then the following arrangement of 

sediment sorting have been found respectively, 

1. Boulder scattered undulated plain. 

2. Sandy undulation of Duars. 

3. The clay flats of the tal. 

4. The slow rise of the fertile barind. 

      The grain size variations of the materials between boulder plain in hills and Duars reflects the 

natural process of fluvial sorting.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 Physiographic divisions of the study area. 

2.3 Topography of the study area 

Geographically, the northern portion of the upper Mahananda basin lies within the Mahaldiram 

range of Darjeeling Himalaya and passes through the highly rugged hill topography. The hills rise 

abruptly from the plain (120 m) and elevation increases northward up to 2200 m at the 
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northernmost apex of the basin (Figure 2.3). Within these, there is a mosaic of micro topographic 

units comprising convex ridges and deep cut valleys. This portion is composed of slaty and 

schistose rocks which are less resistant to weathering and erosion. The river is mainly south 

flowing and erodes more along the Daling and Damuda series. After passing the hilly portion, river 

Mahananda debauched into alluvium fan, where the gradient of the stream suddenly falls and 

valley extent in wider form (Figure 2.2, Figure 2.4, Table 2.2), as a result all the materials that are 

carried by the river deposited in the channel, hence gradually raise the riverbed, which accelerated 

the bank erosion in the foothills region. Such valley configuration has changed conspicuously 

towards the southernmost outlet of the river to the plains. From pedo-geomorphic point of view, 

the basin can be characterised by three distinct units: 

1. The hill steep slope 

2. The piedmont zone 

3. Alluvial plain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3 Relief map of the study area. 

 Source: SoI Topographical Map 78B/5, 78B/6 
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      Every unit has a different geomorphic and pedological character. The hilly part is characterised 

by steep slope, coarse loamy well drained soil with profound sign of solum mixing, truncated 

profile and severe to moderate erosion prone with the source of many streams, jhoras and rivulets. 

The hilly portion is highly fragile in nature and a landslide prone region of Darjeeling Himalaya. 

The piedmont zone is formed with coalescing and traversing by numerous streams, with numbers 

of break of slope point. The alluvial plain is characterised by coarse texture of soil and low organic 

matter.  

Table 2.2 Percentage of basin area under different slope range. 

Slope group (°) Area (sq. km) Basin area (%) 

0-6 92.16 37.46 

6-12 26.65 10.83 

13-19 19.67 7.99 

20-26 21.9 8.9 

26-32 22.16 9.01 

32-38 22.36 9.09 

39-45 18.4 7.48 

46-52 13.43 5.46 

53-59 9.27 3.77 

                                 Source: Cartosat-1 DEM, version 1 

 

 

 

 

 

 

 

                                                                                                   

                                                         

 

 

Figure 2.4 (A) Percentage of basin area under different slope range. 

                                                                                                 Source: Cartosat-1 DEM 
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Figure 2.4 (B) Slope map of Upper Mahananda Basin. 
Source: Cartosat-1 DEM, version 1, date 8th Oct, 2016, Data collected from Bhuvan portal, NRSC, Hyderabad. 

2.4 Climate 

The climate of Darjeeling district is characterized by cold, hot and rainy. The rainy season mainly 

starts from June and continues to September, about 80% rainfall occurs in this period (Figure 2.5). 

After that, at the end of rain, the atmosphere is mild, pleasant, clear and free from mist and cloud. 

This plentiful weather persists almost from October to November which is known as autumn. At 

the beginning of December, the first touch of winter comes and in the month of January, the higher 

altitude area sometimes gets snowfall. November and December are almost rainless although 

sometimes, a very little amount of rainfall may occur in January due to the effect of western 

disturbance. During April and May, there is summer season and after summer Darjeeling is 

Slope (Degree) 

Index 
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exposed to the full force of summer monsoon. In June, southerly wind from Bay of Bengal reaches 

the hills and causes rainfall. During the rainy season, the valley of different rivers in Darjeeling 

occasionally full with the constant cloud cover which generated from the humid valley. The Terai 

and Duars regions of Darjeeling district have more or less tropical climate, only the upper hills of 

Darjeeling having temperate climate. 

 

Figure 2.5 Overall climatic condition of Darjeeling district from 1901 to 2000 

Source: https://web.archive.org/web/20151017164642/http://www.imd.gov.in/doc/climateimp.pdf 

2.5 Soil 

Being a part of recent geological age, the soil development processes of upper Mahananda basin 

is going on. The northern portion of the basin is having coarse loamy soil which is characterised 

by moderately shallow and extensively drained, occurring on a steep side slope with gravelly loam 

surface, severe erosion and strong rockiness (Table 2.3). After Mahanadi forest, the character of 

soil is associated with deep, imperfectly drains, coarse loamy occurring on very gently sloping 
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piedmont plain with loamy surface and moderate erosion (Figure 2.6). Lower portion of the study 

area is characterised by coarse and fine loamy soil which is associated with very deep, moderately 

well drained, occurring on nearly lower piedmont plain. From a taxonomical point of view, the 

soil of the basin has low nutrient status, deficiency in nitrogen, phosphate and organic matter and 

broadly recognised as entisols (Sarkar, 1987). The northern portion of the basin comes under the 

order of Inceptisols and Ultisols having deficiency in phosphate and potassium (Table 2.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6 Soil map of the study area. 

Source: Halder, et al, 1992, National Bureau of Soil Survey and Land Use Planning, Kolkata 
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      Table 2.3 Characteristics of soil in the Upper Mahananda Basin. 
Map 

symbol 

Soil character Taxonomic name Soil type Area in the 

basin (sq. km) 

W002 Moderately shallow, excessively drained, 

coarse loamy soils occurring on step side 

slopes with gravelly loamy surface, severe 

erosion and strong rockiness and also 

associated with moderately shallow, well 

drained, gravelly loamy soils with loamy 

surface and moderate erosion 

Coarse loamy 

Typic (Udorthents, 

Dystrochrepts) 

Brown forest 

soils in Hills 

and side 

slopes 

 

 

 

 

 

 

 

50.45 sq. km 

W004 Moderately shallow, well drained, gravelly 

loamy soils occurring on steep side slopes 

with gravelly loamy surface, moderate 

erosion and moderate rockiness and also 

associated with moderately shallow, 

somewhat excessively drained, gravelly 

loamy soil with loam surface, moderate 

erosion and moderate rockiness. 

Loamy skeletal 

(Haplumbrepts, 

Udorthents) 

51.74 sq. km 

W006 Very deep, imperfectly drained, coarse 

loamy soils occurring on very gently 

sloping upper piedmont plains with loamy 

surface and moderate erosion and also 

associated with very deep, imperfectly 

drained, fine loamy soils 

Coarse loamy 

(Umbric 

Dystrochrepts) 

 

Fine loamy 

(Fluventic 

Dystrochrepts) 

 

 

 

 

 

 

 

 

Terai soil in 

Piedmont 

plain 

55.57 sq. km 

W007 Very deep, imperfectly drained, fine loamy 

soils occurring on very gently sloping lower 

piedmont plain with loamy surface and 

moderate erosion and associated with very 

deep, imperfectly drained, coarse loamy 

soils. 

Fine loamy 

(Fluventic 

Dystrochrepts), 

Coarse loamy (Aquic 

Udifluvents) 

 

14.12 sq. km 

W009 Very deep, imperfectly drained, coarse 

loamy soils occurring on nearly level lower 

piedmont plain with loamy surface and 

associated with very deep, imperfectly 

drained, fine loamy soils 

Coarse loamy (Aquic 

Udifluvents), Fine 

loamy (Fluventic 

Eutrochrepts) 

74.34 sq. km 

Source: Halder, et al, 1992, Soils of WB for optimizing land use, National Bureau of Soil Survey and Land Use 

Planning (ICAR), Kolkata 

 

Table 2.4 Distribution of soil order and suborder in Darjeeling district. 

Name of soil order & suborder Area (%) 

Inceptisols 53.8 

Alfisols 23.2 

Entisols 22.9 

Source: National Bureau of Soil Survey and Land Use Planning (1992), Kolkata 
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Plate 2.1 River Mahananda at its source, at Paglajhora (A), Phyllite, Feldspathic Schist, Coarse 

grained Gneiss, dominant rocks in the upper Mahananda basin (B, C & D), Colluvium 

coming through the hill slope in Mahaldhiram range (E), Paglajhora landslide at the 

source of the river Mahananda at Kurseong, Darjeeling (F). 
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Plate 2.2 Tindharia Landslide (2015) which destroy the world heritage site - Darjeeling Himalayan Toy   

Train line (A), Replacement of the dense forests by the tea estates, by clearing the  hill top (B), 

Glimpse of some most common plants in the Darjeeling hills (C, D), Shiv Khola, one of the 

important tributary of river Mahananda during monsoonal season at Nurbang (E), view of river 

Mahananda during monsoonal season in the foothills of Himalaya, at Siliguri (F). 
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2.6 Vegetation 

Variations of topography are helpful for making two distinct types of vegetation zone.  

1. Tropical zone  

2. Temperate zone 

Tropical zone: The lower part of the study area is covered with a tropical zone of vegetation. Sal 

(Shorea robusta), North Indian Rosewood (Dalbergia Sissoo), Red Silk Cotton tree (Bombax 

malabaricum), Garuga in Bengali it is called Jum (Garuga Pumata), Akashmani (Acacia 

auriciilifonnis), Arjun (Terminalia arjuna), Kadam (Authocephalus cadamba, Nauclea 

Cordifolia), Ghoraneem (Melia azaderach), Chhatian (Alstoriia scholahs), Jarul (Lagerstroemia 

flos-reginae), Simul (Bombax ceiba), etc. are some important trees found along the river banks. 

There are number of mixed forest spread over the tropical zone up to 1000 metre which is 

characterized by a great number of species like Schima Wallichii (belongs to tea family), 

Terminalia tomentosa (e.g kamranga in Bengali), Terminalia myriopteron, Artocarpus (e.g. 

Jackfruit, bread fruit etc.), Bombax (Silk cotton tree, Simul etc.), Dillenia indica (commonly 

known as elephant apple or Chalta in Bengali), Eugenia singampattiana (Jungle guava) etc (Table 

2.5). Most predominating trees are Sal, Cadrela, Duabanga, Careya, Lagerstroemia, Magnolia, 

Michelia, Leguminose, Eugelhardtia Spicata, Castanopsis Indica, Cerasus Puddum, Alnus 

Nepalensis, Bucklpndia Populnea, Ficus elastica (Rubber tree), Juglans Regia (Walnut), various 

species of palms, pines, bamboo etc.  

Temperate zone: Temperate zone started above 1000 metre and mainly characterized by gigantic 

trees like oak, chestnut, magnolians, michelias, laurels, maples, birvhes etc. 

Table 2.5 Type of vegetation in the study area. 

Type of vegetation Name 

Climbers tree 

 

Ampelidex, Cucurbitacex, Convolculacex, Apocynacex, Asciepiadacex, Smilax, 

Diascorea, Phaphidophora etc. 

Herbaceous vegetation Malvacex, Balsams, Polygonacex, Orchids, Scitamincex, Aroid etc. 

Fern tree Saccharum, Thysanolxna, Erianthus, Anthistiria etc. 

Scrub 

 

Arlemisia, Leucosceptrum Canum, Clematis, Berberis, Ilex, Rosa, Rulues, 

Contoncaster, Spirxa, Aucuba, Lenicera etc. 

Forest tree Shorea robusta, Dalbergia Sissoo, Garuga Pumata, Terminalia arjuna, 

Authocephalus cadamba, Melia azaderach, Terminalia tomentosa, Dillenia indica , 

Ficus elastica etc. 

                                                                Source: Field survey by the researcher. 
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2.7 Terrace 

As a part of North Bengal basin, the study area is mainly composed of the sediments carried by 

the Himalayan rivers. But all the materials are not the product of the fluvial cycle of erosion 

(Chakraborty, 1970). There are ample numbers of evidence of huge glacial activities during the 

Pleistocene period in this part of Himalaya. The glacially and fluvially eroded materials gradually 

got deposited into shallow lakes of North Bengal basin and started to fill it up. But during the 

interglacial period, there was heavier rainfall along with continuous rise of Himalaya. This 

contributed to the deepening of the river valley in the mountain provinces and filled the valley 

with fluvio-glacial materials. The simultaneous operation of the tectonic and geomorphic 

processes contributed to the development of the wrapped terraces roughly parallel to the long 

profile of the river (Chakraberty 1970). The existence of the river terrace had been found in the 

upper portion of Mahananda where Shiv Khola, Babu Khola, Mana Khola and river Mahananda 

meet at Gayabari tea estate area (Plate 2.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 2.3 Formation of river terrace through channel incision process at Gayabari, Kurseong. 

Photo taken on November 15, 2016 

      At that time, tectonic upliftment of Himalaya continued along with the upliftment of the North 

Bengal lake. The upliftment of the landform increased both the potential energy and down cutting 

power of the river. Because of this huge down cutting power, the river was able to maintain its 
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course while leaving the valley material behind the terrace parallel to the flow. Not only that, as a 

part of the most fragile and unstable part of the Himalaya, upper Mahananda basin has been 

experiencing huge landslides from geologic past to present. The famous Paglajhora landslide is 

situated at the source point of the river (Plate 2.1, F). Hence these terraces are not only formed 

with riverine debris but landslide debris also. It is assumed that at the end of the Pleistocene period, 

when the supply of the geomorphic debris and the volume of the flow through the debris decreased, 

the river Mahananda still cuts its channel through those debris to exhume the terrace. Such climatic 

terraces are the significant topographic features of the major rivers of North Bengal basin. 

 

2.8 River system 

The river system of Darjeeling district is characterized by two great river systems in India. Eastern 

portion of the district is occupied by river Tista and its numerous tributaries which come under 

Brahmaputra river system and the remaining portion occupied by Mahananda basin which is a part 

of Ganga river system. The famous water divider between Ganga and Brahmaputra River system 

lies in Gulma forest area in this district. 

 

Tista 

River Tista, one of the great rivers of north eastern India originate from Pauhundri glacier in north 

Sikkim. After that, it flows in the southern direction through the mountains and debouches on the 

plain through Sikkim khola pass. In Darjeeling district, Rangpo is the important left bank tributary 

and Great Rangeet, Reyang, Sikkim Khola are the important right bank tributaries of Tista. In this 

region, river Tista has numerous shallow rapids and its current is very swift. It is one of the major 

antecedent rivers of India, which maintains its course instead of upliftment of Himalaya. It has a 

great down cutting power in the hilly portion. The erosion of the bottom portion of the Coronation 

Bridge indicates its present down cutting power in the last 150 years. During non-monsoonal 

period, its water looks green but at monsoonal period, the water becomes completely grey, because 

of the mixing of huge sediment loads. The river banks on both sides in hills are clothed with dense 

forest. 
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Great Rangit 

Great Rangit is an important tributary of river Tista in Darjeeling district. It enters the district from 

the north western portion and flows in west to east direction and finally meets with river Tista at 

Tribeni (88° 25’54’’E, 27° 04’ 49’’N). The confluence point of these two rivers have a great 

picturesque, a famous tourist spot also (Plate 2.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 2.4 Tribeni, confluence point of river Tista and Rangit. 

River Mahananda 

It is one of the significant left bank tributaries of river Ganga, originating from Paglajhora in 

Mahaldiram range, east of Kurseong, near Chimli. 

 

River Balason 

River Balason is an important right bank tributary of river Mahananda. It joins with Mahananda, 

at Noukaghat, Siliguri. It originates from Lepchajagat range (27°03΄55˝N, 88°14΄12˝E) on Ghum-

Simana ridge at an altitude of 2361 m. After that it flows to the southward direction and in the 

foothills region, divided into two streams. One is called the new Balason and another one is called 
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‘Old Balason’ or ‘Buri Balason’. The new Balason joins with river Mahananda at its right bank at 

Naukaghat area of Siliguri (26°41’25’’N, 88°24’20’’E) and another one i.e. Buri Balason continues 

its course towards the southern direction and passes through Phasidewa block of Darjeeling district 

and finally meets with river Mahananda just before the West Bengal and Bihar border. The 

Rinching tong, the Rangbang, Pulungdung Khola etc. are important right bank tributaries in hills 

region and Rakti, Rahini are significant right bank tributaries of river Balason in plain. 

 

Mechi 

It originates from Rangbang spur in the Singalila range in Nepal and flows in the southern direction 

and marks the south western boundary of the district. It acts as a boundary line between Nepal and 

India. It joins river Mahananda (26°14’08’’ N, 87°58’27’’N) at Kishanganj of Bihar. 

 

Jaldhaka 

After originating from Sikkim, it enters Darjeeling district through northeastern corner at 

Kalimpong region and makes the boundary line between India and Bhutan. It runs a straight course 

in the north-south direction. Paralangchhu, Rangchhu, Machhu etc. are the main right bank 

tributaries of river Jaldhaka in this district. 

 

2.9 Population 

As per 2011 census, total population of Darjeeling district was 18,46,823 of which 11,18,860 

(68.58%) lived in rural and 7,27,963 (32.42%) in urban areas. It has 12 Community Development 

Blocks, 4 Sub-Divisions, 24 Census Towns, 687 Villages, 3 Municipalities (Darjeeling, 

Kalimpong, Kurseong) and one Municipal Corporation, namely Siliguri Municipal Corporation 

(SMC). The Population density of the district was 586 persons/sq. km as per 2011 census (Table 

2.6). The present decadal change of population (2001 to 2011) of the district is 14.77% (Table 

2.6). 
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Table 2.6 Population scenario of Darjeeling District (1901-2011) 

Year Population Decadal variation Rate of change (%) 

1901 249117 - - 

1911 265550 16433 7 

1921 282748 17198 6 

1931 319636 36887 13 

1941 376369 56734 18 

1951 459617 83248 23 

1961 624640 165023 36 

1971 781777 157137 26 

1981 1006434 224657 29 

1991 1299919 293485 29 

2001 1609172 309253 24 

2011 1846823 237651 15 

*Source: District Census Handbook of Darjeeling District 1961, 1981, 1991, 2001, 2011 

 

Table 2.7 Population scenario of different mouzas along river Mahananda, 2011 

PLCN Name of Village Area (sq. km) Number of 

households 

Total 

population 

Population 

density 

322 Mahal Diram Forest 32.09 244 1086 34 

316 Majua Tea Garden 2.60 156 677 260 

309 Jungpana Tea Garden 1.03 204 904 878 

308 Mahanadi tea garden 3.19 326 1420 445 

307 Lizziepur Tea Garden 5.64 389 1732 307 

325 Gitingy Tea Gargen 2.06 88 353 171 

304 Tindharia Tea Gargen 4.09 233 1015 248 

302 Nurbang Tea Garden 4.84 237 1092 226 

301 Mahanadi Forest 18.20 92 480 26 

336 Purba Karai Barir Chhat 0.50 68 314 628 

326 Mohorgon Tea Garden 8.54 673 3169 371 

375 Karaibari 1.59 237 1183 744 

376 Dariagramer Chhat 0.08 -Un-inhabited- 

336 Choklong Forest 36.58 -Un-inhabited- 

326 Simring Tea Garden 4.27 228 1003 235 

324 Malotar Tea Garden 4.52 264 1262 279 

346 Mohanadi Forest 10.21 149 667 65 

369 Galmakhari 0.49 11 45 92 

377 Sisabari 1.27 214 1085 854 

379 Palash 2.22 884 4204 1894 

378 Rupan Chhat 0.02 50 238 11900 

370 Champasari 1.01 -  Un-inhabited- 

345 Sivoke Forest 13.95 224 1045 75 

                                                     Data source: Census of India, 2011, Data compiled by the researcher. 
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2.10 Land use and land cover scenario of the upper Mahananda Basin 

Up to the 19th century the area was covered by very dense forest. Then, gradually it was replaced 

by roads, tea gardens, railway lines and settlements (Lama, 2003). At present, dense forest is only 

confined in the middle of the basin which comes under Mahananda Wildlife Sanctuary & 

Mahanadi forest. The northern portion of the basin mainly covered by open and moderately dense 

forest, the southern portion is entirely covered with built up area (Figure 2.7).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.7 Land use and land cover scenario of the study area. 

Source: Copernicus, Sentinal-2, 10 m resolution, Data taken in October, 2015 

      Here, the forest cover is mainly classified into 3 classes, namely ‘very dense’, ‘moderately 

dense’ and ‘open’ forests based on internationally adopted norms of classification. The lands with 

tree cover of canopy density 70% or more termed as very dense, canopy density 40-70% is 

moderately dense and 10-40% is classified as open forest.  At present, more than 18% of the total 
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basin area under tea plantation & agriculture, while very dense forest cover is about 25% (Table 

2.9), but previously it was 58% in 1990, 32% in 2000 and 39% in 2005 (Kiran, 2013). At first, 

very dense forest was replaced by moderately dense forest and tea gardens, later these were 

replaced by vacant land and finally occupied by settlement (Table 2.8). The entire process is like 

a chain-reaction that is not being seen only in the studied basin, but also in the entire foothills 

region. 

 
Table 2.8 Land Use & Land Cover Scenario of the study area in 2015 

Land Use & Land Cover Categories Area (sq. km) Area (%) 

Very Dense Forest 63.65 25.66 

Moderately Dense Forest 38.55 15.54 

Open Forest 29.78 12.00 

River 6.94 2.79 

Plantation 30.55 12.31 

Built-up area 25.37 10.23 

Vacant Land 33.44 13.48 

Agricultural Land 14.62 5.89 

Unclassified area 5.59 2.25 

Source: Copernicus, Sentinal-2, 10 m resolution, Data taken in October, 2015 

                                                                Classification done by the researcher. 

 

  
Figure 2.8 Percentage of basin area under different land use & land cover categories. 
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Table 2.9 Category wise distribution of land use & land cover classes in Darjeeling District, 2011 

Source: Land Use & Land Cover Atlas of India National Remote Sensing Centre, 2011, ISRO, Dept. of Space,  

                                                                               Govt. of India 

Conclusion  

The study of the physical scenario of the basin reveals that it is geomorphologically a complex 

zone with hills, mountains, spurs, valleys, foothills, alluvial plains and numbers of drainage 

network. Geologically, it is also a complex region started from highly metamorphosed thrusted, 

jointed, weathered Darjeeling gneiss group to recent Alluvium. The climatic condition of the entire 

basin also shows a wide variation, mostly depending on the altitude. Landslides are one of the 

most important geomorphological hazards. Loose structure of soil helps in infiltration and also 

prone to soil erosion. Eroded materials accumulated in the river channel and helped to divert the 

flow during monsoonal season accompanied with bank erosion. The drastic reduction of the dense 

forest cover from the top of the basin reduces the water holding capacity of the region and make it 

hydrologically more vulnerable and posing some serious threat like reduction of channel flow, 

lowering of ground water level during off-monsoonal period etc. 
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