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CHAPTER I 

Introduction 

Sikkim, a former British Protectorate, became a part of India, as the 22nd state of the Indian 

Union on 161
h May 1975. It is the realm of the snow-clad peaks of the Himalayas, including 

the world's third highest peak Mt. Kanchenjunga (8585 m). The geographical advances of the 

state covers 27°4' 46" to 28° 7' 48" Nand 88° 58" to 88° 55' 25" E and altitudinal ranges of 

270 to 8585 m. It is located north of the Darjeeling-hills of West Bengal, and shares 

international border with Nepal in the west, China in the North and North east and Bhutan in 

the east and extending approximately 114 km from north to south and 64 km from east to 

west. An extensive precipitous mountain walls,. which looks like the "Pearl in the Craggy 

Oyster" commonly built up of crystalline rocks that separate Sikkim from Tibetan highlands. 

With the total geographical area of 7096 sq km, the entire part of it is interlaced with jungle 

clad ridges and deep ravines created through major mountain peaks and the river valleys and 

extremely dense forests (Champion & Seth 1968). Sometimes, Sikkim is also referred as the 

"Abode of snow" (Rishley 1889). 

Geomorphologically, it belongs to the upper parts of Teesta basin and the landscape of 

the state owes to the drainage network of Teesta and Rangit rivers. As usual, the structural 

slope of the land is from north to south; hence all the major glaciers of Rellichu, Rathongchu, 

Talungchu, Langbachu etc are originating from a common accumulation area in north-west 

parts of the this Himalayan state. 

Lepchas (an indigenous tribe), Sikkimese Bhutia tribe and Sikkimese Nepali inhabit 

this tiny Himalayan state and few others mainly associated with industries, factories and other 

business related activities. Each ethnic tribal group has their own distinct language and 

literature, though the Lingua franca of state in the present day is Nepali language (Pahari). 

Hence, Sikkim is endowed with a great diversity of cultural traditions and practices. There are 

altogether 11 languages, which have been recognized as official language by the state 

government. 

Eastern Himalaya, including Sikkim, Darjeeling and Arunacahl Pradesh is considered 

as a distinct phytogeographical region (Clarke 1898; Hooker 1907; Chatterjee 1940). Eastern 
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Himalaya directly confronts the moisture, monsoon winds, blowing in land across the Bay of 

Bengal. That leads to a high degree of precipitation that has no equal in the planets. Habitats 

with almost absolute aridity to maximum of humidity favors the migration of plants widely 

from different bordering countries; notably China and Malaysia in the east and north; Europe, 

Siberia and Tibet in north and Africa, and other oriental countries in the west. 

Hooker (1904) commented, "The flora of British India is more varied than that of any 

other country of equal area in the Eastern hemisphere, if not in the globe" 

As such, having being an integral part of the Eastern Himalaya and due to its 

immensely rich flora and fauna, this tiny Himalayan state of India has been recognized as a 

"hotspot" of biodiversity. Sikkim shares only 0.2% of the geographical area of the country but 

harbors more than 26 % of the flowering plants of the country; hence identified to be an 

important phytogeographical reserve of the country. 

This tiny state of Sikkim supports luxuriant tropical temperate and alpine vegetation 

in its most pristine and virgin form. Its unique geographical position varied topography, high 

annual precipitation, maximum demographic pressure makes the area one of the richest 

botanical treasure house of the country (Singh & Chauhan 1998). Nearly 46% of the total 

geographical area of the state is covered by forest (FSI 2001 ). 

Most importantly, orchid resources and its distribution is exceptionally distinct and 

deserves appreciations, as out of around 1200 species of the country, it alone contributes for 

not less than 550 species (Lucksom 2007). Out of 82 species of Rhododendron recorded from 

the country, this tiny Himalayan state alone represents not less than 36 spe~ies. Apart from 

that, Sikkim is also endowed with substantial account of both floral and faunal diversity. 

Therefore, due to its sheer location and complex inter-relationship and species 

composition, this Himalayan state attracts a large number of researchers from different parts 

of the world. It arouses largely of interest among scientists and researchers. (Rai et a/1998). 

A cursory glance at the location of Sikkim in the map of India reveals the extraordinary 

strategies important of the state and despite represent, a fraction of global land surface has 

been a paradise for natural scientists. It is because the land endowed with exceedingly rich 

biological wealth as evidenced by the presence of 16 conifers, 23 bamboos, 362 ferns and fern 

allies, 8 tree ferns, 16 Primulas, 11 oaks, over 424 medicinal plants, 150 mammals, 552 birds, 

48 fishes and 690 species of butterflies. There are also 28 mountain peaks, 21 glaciers, 227 

high altitude lakes and wetlands and over I 04 rivers and streams located within the boundary 

of this tiny state. 
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Reasons of such immensely rich biodiversity present in such a small area may be 

various, but also presumed to be due to diversity of habitats I microclimates and nearness to 

the Bay of Bengal, which is the ultimate source of moisture (water), a vital ingredient for 

supporting spectrum of life forms in this land. 

1.1. ALPINE AND SUB-ALPINE ZONE IN EAST SIKKIM 

Sikkim being a hilly state, it comprises of nearly 60 % of its landscape substantially falls 

under the alpine and sub-alpine zone. The altitudinal range of the sub-alpine to alpine region 

including alpine region of east Sikkim ranges from 2134 m to 4572 m above mean sea level. 

The landscape of the region being hill terrain, rocks, covered with scrubs to thick forest, which 

ultimately turns out to be practically unfavorable for human settlement. Apart from that, 

having being these areas remained under snow covers for minimum of four to five months is 

comparatively cold throughout the year and tend to have not less than 300 em average annual 

accumulation that gives out the major glaciers like Talung and Zemu. 

The vegetation of the alpine region of East Sikkim is completely unusual. The Abies, 

Salix, and Rhododendron scrubs are the most dominating type of vegetation supported by 

several minute spiny short herbs. Devoid of the predictable extremely climate, it still supports 

a large numbers of animals including birds, mammals, fishes etc. Perhaps it is also not wrong 

to say that it appears to be home of some of the endemic animal species of Sikkim particularly 

of Sikldm Stag, Blue sheep etc. Some notable places that fall under the region are Chhangu, 

Kupup, Kyongnosla, Nathula, Memen tsho, Nathang, Padam Chen etc. As such, Chhangu, 

Men-men tsho, Bidang tsho, Lampohkri etc. are major lakes and contribute substantially in 

terms of wildlife, tourism etc. Most importantly, two important wildlife sanctuary of Sikkim 

namely Kyonglasha Wildlife sanctuary (31 sq km) and Pangolakha Wildlife Sanctuary (128 sq 

km) are located in this region. Some of the important nurseries of alpine medicinal plants are 

developing there by the Forest Department, Government of Sikkim for ex-situ conservation of 

rare and endangered medicinal and other valuable plant species. Notable species under the 

conservation process includes Aconitum ferox, Berginia ciliata, Neopicrorhiza 

scrophulariifolia, Nardostachys jatamansi, Podophyllum hexandrum, Panax pseudo-ginseng 

etc. 

As elsewhere, floristic component representing here is entirely diverse from the one 

that appear in temperate and tropical regions. It uphold a majority of highly valuable 

economical plants including medicinal and aromatic, dye yielding, timber yielding etc. 
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Different species of Rhododendrons, known for their medicinal and aesthetic values, are the 

major floristic components of this region. Interestingly, rare orchids under the genus Orchis, 

Spirenthes, Habenaria etc are also nicely represented in the vegetation. 

The alpine region of East Sikkim including the places like Nathula, Jalepla, Baba 

Mandir, Mem-Men tshu, Chhangu lake are already identified as important tourist hubs. Apart 

from that, the reopening of the trade centre at Sherathang near Nathula further enriches the 

important of the area. • 
Alpine and sub-alpine regions of East Sikkim cover an important strategic 

international boarder with China and kingdom .of Bhutan. As such, the major areas of this 

region are occupied for the national army and for their camps etc. However, a negligible 

number of the highlanders including Sherpas, Bhutias, Tibetans and others in the form of 

laborers, supplier etc. partially inhabit the area. 

1.2. VEGETATION STRUCTURE IN SIKKIM 

Hooker in 1954, while documenting the rich and diverse floristic wealth of Sikkim and 

categorized the vegetation into three major types: Tropical, Temperate and Alpine. Several 

authors followed this classification of vegetation (Gammie 1894; Ali 1962; Mani 1974; Hajra 

& Verma 1996; Singh & Chauhan 1998; Sudhakar et al 1998; Islam & Rahmani 2004). 

Broadly, Sikkim cim be divided into six botanical zones based on elevation and characteristics 

of vegetation (Hariba11992; Hajra & Verma 1996). Distinct transition of vegetation occurs at 

about 900 m altitude. These zones are (i) Tropical semi-deciduous forests (<900 m); (ii) 

Tropical moist and bro,ad-leaved forests (900- 1800m); (iii) Temperate broad-leaved forests 

(1800- 2800 m); (iv) Temperate coniferous and broad-leaved forests (2800- 3800 m); (v) 

Sub-alpine vegetation (3800-4500 m) and (vi) Alpine zone (>4500 m). 

The Sikkim Himalayas temperate forests that grow at elevations where moisture tends 

to condense and remain in the air during the warm~ moist ~owing season are among the most 

species-rich temperate forests in the world. They are dominated by evergreen broadleaf trees 

(e.g. Quercus, Lauraceae) in the lower reaches, from about 2,000 - 2,500 m, and mixed 

conifers (e.g. Tsuga, Taxus) and winter-deciduous broadleaf species (e.g. Acer, Betula, 

Magnolia) in the upper reaches, from 2,500-3,000 m. The drier, south-facing slopes support 

extensive stands of arboreal Rhododendron species that may co-occur with oak (Quercus 

semecarpifolia) or other ericaceous species such as Lyonia ovalifolia. These temperate forests 

support a rich epiphytic community, consisting of a vatiety of dicots, orchids, ferns, and 

mosses. Bamboo (Arundinaria spp.) is also dominant in the forests of these ecoregion. 
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Further upslope, sub-alpine conifer forests begin from about 3,000 m and extending to 

4,000 m. Tsuga, Picea or Larix mostly dominate these forests between 3,000 to 3,500 m and 

by Abies above 3,500 m. Juniperus is widespread along the timberline, and may form dwarf 

krummoltz formations above 4, 700 m. The dry slopes and inner valleys support Pinus and 

Cupressus on basic limestone soils. 

Above the tree-line the vegetation is moist alpine scrub community of dense juniper 

and Rhododendron shrubberies that extend to about 4,500 m. Plant richness in these alpine 

shrubs and meadows is very high, especially on the shady north-facing slopes those are 

protected from extreme winter cold by an insulating layer of snow. South-facing slopes tend to 

be dominating by Kobresia sedge and forbs with scattered shrubby species of Berberis, Rosa, 

Lonicera, and Cotoneaster to about 4,500 m. From 4,500 to 4,700 m the vegetation consists 

of alpine meadows with a diverse assemblage of alpine herbs and smaller-stature woody 

shrubs, such as a variety of dwarf rhododendrons, and numerous alpine herbs like species of 

Potentilla, Ranunculus, and the alpine Saussurea. 

Periglacial and subnival communities occur m the high alpine areas above 4,700 

meters, where the short growing season, high winds, and unstable soils allow only specialized 

pJants to survive. Some of these include Androsace, Arenaria, Saxifraga, Meconopsis and 

Primula. The latter two have their global centers of diversity in the Eastern Himalaya. At 

about 5,500 to 6,000 meters, the nival zone, or permanent ice and bare rock, begins. Even 

here, at the highest elevations on Earth, microclimates may support small cushion-forming 

vascular plants, such as Arenaria. 

A notable feature of the protected areas systems of Bhutan, Nepal, and northeastern 

India is that many of these are located adjacent to each other across the national borders, and 

provide opportunities for transboundary conservation. The Kanchenjunga National Park in 

Sikkim and Kanchenjunga Conservation Area in eastern Nepal and Manas National Park in 

Bhutan and Manas Tiger Reserve in Assam are two such complexes. 

1.3. CONSERVATION OF BIODIVERSITY 

The mountains of the Himalayas including the Eastern Himalaya are geologically young (Xu 

1993). By many measures of biodiversity, the Eastem Himalayan region stands out as 

globally important. It has been included in the 34-biodiversity hotspots on Earth (Myers eta!. 

2000; nJCN 2010), includes several Global 200 ecoregions (Olson & Dinerstein 1998), two 

Endemic Bird Areas (Satterfield et a!. 1998), and several centers for plant diversity (IUCN 
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1995). Previously, this region was included under the Indo-Burma Hotspot but now it is 

located within the territory of Himalaya Hotspot (PLATES- I). 

Extending from central Nepal to Northeast India and with the total area of about 

2,060,000 km2
, Eastern Himalaya is identified as a vast biodiversity hotspot next to the 

Mediterranean Basin, which is marginally bigger at 2,363,000 km2 (Mittermier eta/. 1999). 

Because of multiple biogeographic origins, considerable climatic variability 

associated with the topography along with out reach of the mountains, also complex and steep 

topography with a large-scale climatic variability ultimately contribute the Eastern Himalaya 

an extremely rich in biological diversity (Singh & Chowdhery 2002; Rai 2006). 

Sikkim Hiinalaya, which lies at the convergence of the Central and Eastern is also a 

part of Eastern Himalaya (Ali 1962; Mani 1974; Islam & Rahmani 2004; Nandi eta/. 2006). 

With the tota1 area of7096 km2 and having being only with only 0.2% of the geographical area 

of the country, Sikkim harbors around one third of the flowering plants of India. This is 

becaUse it supports luxuriant tropical, temperate and alpine vegetation in its most pristine and 

virgin form and also due to its unique geographical position varied topography, high annual 

precipitation, maximum demographic pressure make the area one of the richest botanical 

treasure houses of the country (Singh & Chauhan 1998). Since the inception of its centre, the 

Botanical Survey of India is carrying out the exploration and mapping of floristic diversity in 

Sikkim Himalayan region. 

Mehra & Bir (1964) have reported as many as 362 species of ferns and ferns allies 

from Sikkim. As such, the Sikkim is also noted for its rich repository of angiospennic flora 

(Hara 1965; Rao 1994). The much diversified epiphyte flora of Sikkim forms a rich 

specialized canopy based vegetation structure in semi- evergreen forest trees (Champion & 

Seth 1968). 

The tota1 forest covers being estimated is as ca 42.8 % (3124 sq km) of the total 

geographical area of which 2260 sq km are under protected and reserved area (Srivastava 

1993, 1996). 

The enormous resource of numerous Non-Timber Forest Produces (NTFPs), those are 

of biological origin other than wood, are also been noted from Sikkim. Their role in the 

sustenance of rural economy and daily livelihood are distinctly visible. The major components 

of NTFPs of Sikkim are medicinal, fiber, food, vegetable, agricultural implements, 

construction of houses, making rope, handicrafts, household articles etc. Accumulated through 

the generations, the use ofNTFPs is an integral part of the traditional and cultural practice. in 

this small but beautiful Himalayan state. 
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Sikkim upholds more than 424 species of medicinally imponant plants {Gurung 

2003 ). Majority of species are being used as medicinal also narrated in Ayurveda are endowed 

with rare and endangered species of high altitude medicinal plants. It also upholds an 

immense value in social, cultural and spiritual life ofthe people of Sikkim Himalayas. 

It is being realized that the biodiversity throughout the world is being gradually 

affected by the direct and indirect intervention of human being. In addition, natural calamities 

as drought, floods, landslide, soil erosions etc are also responsible to some extent for the loss 

of the biodiversity. Hence, it is felt that unless immediate and effective measures are not 

taken, we may tend to loose some of our important living resource before knowing their 

potential economic use. 

The practice of biodiversity conservation is practiced for a long period in India. Long 

back in 3nt Century, it was Emperor Ashoka, who first enforced the conservation measures by 

establishing hospital and protected places for animals and birds. 

Through a Royal Decree, the sanctuaries for wildlife conservation were later 

established in India over two thousand years ago. In the northeastern region of India including 

Sikkim, many tribal groups especially Lepchas have traditionally recognized protected sacred 

groves, which have been effective refuges for biodiversity for millennia (Gadgil 1985). 

Therefore, realizing the facts of gradual depletion of biodiversity from the fragile 

ecozone and having being identified the extension of Protected Areas Network (PAN) have 

been, the cornerstones of biodiversity conservation. The Government of Sikkim has taken 

initiative to conserve those potential species of flora and fauna through declaration of six 

Wildlife Sanctuaries, one National Park and one Biosphere reserve (Tables 1.1 & 1.2). 

Table 1.1: Lists of Biosphere Reserve & National Park in Sikkim 

SI.No Name oftlte Nadon .. puk A,...(sq km) Dlltrict Year of Estd. 
I. Kanchlndz.onaa Bi....,. ...... Reserve 2S66 N/W. -
2. Kanchandzonp National Park 1784 N/E 1977 

Table 1.1: Lists of Wildlife sanctuaries ofSikkim 

SI.No. NUMS oftlte suetary A .... (ICikm) Dlltrict YnrofEstd. 
I. Kyongnosla Alpine Sanctuary 31 Eut 1912 

2. Fambona Lho Wildlife Sanctuary 51.76 East 1984 
3. Maenam Wildlife Sanctuary. 3534 South 1987 
4. Singba Rhododendron Sanctuary 43 North 1992 
5. Barsey Rhododendron sanctuary 104 West 1996 
6. Pangolakha Wildlife :1 128 East 2001 
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