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Preface 

No region of the world excites the imagination and calls up vision of the exotic more/ 
I 

than the Himalaya. Their soaring peaks and fertile valleys have nourished some of the 

world's most ancient cultures and religions. It is regarded as the largest, youngest, 

loftiest and most fragile mountain systems in the world that stretches about 2500 km 

long and 240 to 340 km in breadth, with altitude ranging from 300 to 8598 m asl and 

occupies an area of 591,000 km2 in India. There are nearly 15000 glaciers in the 

Himalaya extending from Kashmir in the west to Sikkim in the east and produces 0.1 

cubic kilometer of water during summer season. 

The total inland water sources oflndia is 7.4 million ha of which 0. 72 million 

ha falls in the colder mountain region. India is endowed with 14 major river systems 

and 4290 large lakes. High mountain lakes and streams are becoming increasingly 

attractive, both for researchers and for the public, as they are some of remnants of the 

natural ecosystems in the densely populated world. Besides their natural beauty, they 
/ 

are so valuable because they represent the remote and extreme conditions in many ., . 

ways. Millions of people of low land depend OI?- the mountain watersheds for supplies 

offresh water. But due to their sensitivity to the slightest they have become important 

paradigms and have sharpened our senses and increased our understanding of various 

forces and responses that lead to change the habitats of minute organisms and the 

entire ecosystem. The present thesis deals with hydro-ecology of a sacred ~ake in 

relation to the pressures from its drainage basin. 

Higher studies have a unique attraction for it not only adds a certain degree to 

our name but also adds a new dimension to_ life. This . fascination urged me to go 

ahead with my work, which required me to go to inaccessible remote areas. ~nitially, I 

was plagued with various kinds of problems and people from all walks of life have 

come forward to overcome this hardship to make my work and my dream a reality. 

The work was initiated with shaky ideas which took the present shape only with the 

inputs of my supervisors Dr. E. Sharma, FNA.Sc, Scientist 'D' and In-charge of 
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GBPHIED Sikkim Unit and Dr. Joydev ~al, Reader and Head of Zoology 

Department, Center for Life Sciences, North Bengal University. I record my heartfelt/ 

gratitude and indeptdness for their valuable guidance, without which this piece of 

work could not have taken this presentable form and this thesis would have been 

inconceivable. I show my gratitude to Dr L.M.S. Palni, FNA.Sc, Director, GBPHIED 

for his personal interest and his constant inspiration to construct my vision for deep 

scientific work in the near future. 

This work was started in the_ west district of Sikkim with the initiation of the · 

project entitled "Sikkim Biodiversit:y and Ecotourism", a project faciliated by the 

Mountain Institute USA, G.B. Pant Institute of Himalayan Environment and 

Development, Travel Agent Association of Sikkim (T AAS) and The Kanchendzonga 

Conservation Committee. 

I owe my special thanks to Dr. S.C. Rai for his constant guidance and all the 
I 

endeavour of r:hy research work since the time of its initiation. I would also like to 

acknowledge my thankfulness to Er. A.P. Krishna, Dr. K.K. Singh, and Mr. L.K. Rai 

for being suppmiive from time to time during ri.1y research tenure. Dr (Mrs) Rita 

Sharma is highly acknowledged for being supportive and guiding me in various 

analyses 'work. Mrs. Sabita Krishna is cordially thanked for taking great pains in 

issuing books from library. Mr. R.K. Das cooperated and provided keys during odd 

hours. 

The field trips were exhausting and tiring with tough work and with 

uncountable leeches all over the body but all these experiences really thrilled me in 

terms of new findings and interesting results. During this period of tough field work 

help from my friend Mr. H. Birkumar Singh was great who selflessly helped me to 
. . 

make my feet wet. His patience and support behind all those obstacles just can't be 

forgotten. After each trip sharing our new experiences in the lab and doing the 

analysis was a part of my job. I took help from a number of persons during this 

period with best efforts of Mr. J. Dhaka!, Mr. P.K. Tamang, Mr. M. Thapa, Mr. A. 

Tamang, Mr. P.B. Chettri, Mr. Shyambir and Mr. S. Balmiki ofGBPHIED. 
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Computer became a part of my daily routine during the research tenure and 

by the efforts of Mr. M.V.S. Manian I could learn and optimized the use. Dr. ( 

Rodney Jackson guided the computer use on statistical analyses. 

I am benefited from the interactions and discussions held ·with a number of 

intellectuals during the course of my study. I am highly obliged to Prof. J.S. Singh 

FNA of the Banaras Hindu University for sparing- his valuable time and providing 

me with academic support from time to time. Dr. J. Gabriel Campbell, former 

Director (TMI), Dr. Alton Bayer (TMI) and Dr. Kathryn A.· Saterson, (Biodiversity 

Support program) are acknowledged for their technical inputs and suggestions 

during the field visits. I am personally ·thankful to Prof. D.P. Zutshi (Jawaharlal 

Nehru University) for his suggestions and encouragements. 'lt was a great pleasure 

to have a detailed discussion of my work with Dr. J.G. Tund~si (International 

. Institute of Ecology, Brazil) on the way to his visit to our Institute (GBPHIED, Kosi 

Katarmal, Almora). Dr. Brij Gopal (Jawaharlal Nehru University), Prof. S.P Singh 

(Kumaon University), and Dr. M. Munawar (Centre for Inland Waters, Canada) are 

thanked for their critical comments and v~luabl1e inputs. Prof. H. Y. Mohan Ram 

INSA Senior Scientist is cordially thanked for his encouragement to work further. I 

am thankful to Dr. L.F. Klinger of Colorado State University for proyiding me with 

huge piles of literature on peatlands from time to time. Thanks are also due to Dr 

R.C. Sundriyal, Dr. D. Choudhury and Dr. (Mrs) M. Sundriyal ofGBPIHED ofNE 

Unit for their supportive ideas. 

I owe my thanks to Dr. Nandita Jain, Project Manager (SBE) for all the help 

she rendered during the project tenure. Her interests and concerns for literature, 

equipments and other requirernents are highly acknowledged. I am also thankful to 

Mr. Renzino Lepcha, Project officer (SBE) for being supportive while dealing with 

community members of the project site. A word of appreciation is extended to Ms. 

Bidhya Pradhan for invaluable help from time to time. 

Staying under one roof for years and interacting with each other by various 

means and learning through discussions, arguments, and friendly advises were very 
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useful and !.acknowledge my friends Ms. Iyatta Maharana, Mr. Nakul Chettri, Mr. 

Ghanshyam Sharma, and Mr. Bhanu Raj Sharma for being very sup~ortive. ( 

I am grateful to Mr. and Mrs. Tenhang Subba, owner of the Trekker's hut, 

K.hecheopalri for being homely during my field visits. Help from Gumpa Amla and 

Golai Amla are also acknowledged. Mr. Norang Subba, Mr. Haman, Mr. Gangay 

Saila, Mr. Tashi .Bhutia and Mr. Norbu Bhutia are thanked for helping during the 

field work. Ms Madhuri Subba's was kind to remove the leech~s after the tedious 

fieldwork. Members from the Khecheopalri Holy Lake Welfare Committee and the 

village community are thanked for th~ir cooperation. 

I take this opportunity to place on record my heartfelt thanks to Dr. A. Dutta, 

Director, Dr. K.N. Nandi and Dr. H. Bahuguna (Geogical Survey oflndia, Gangtok) 

for providing the necessary information on geology. Thanks are ,also due to Mr. 

Tsering Tashi, Deputy Director (Mines and Geology) and Mr. Gut Lepcha, (former 

Field Director) Forest Del?artment for th_eir help in various ways. Dr. A~ K. Kashyap 

and Dr. K.D. Pandey of Banaras Hindu University are helped in the identification of· 

plankton. I am also thankful to Dr. B.B Jana ofKklya~i University, West Bengal for 

providing literatures and methods related with plankton biomass estimation. Prof. 

Kameshower. Singh and Prof Viswanath Singh, Department of Life Sciences, 

Manipur University helped in the identification of insects and fishes. Dr. M.P. 

Thapa, Senior Lecturer, Zoology Depart£nent, Sikkim Government College was 

helpful during the initial part of my research carrier. I am also thankful to Dr. Raj 

Gopalan of Birbal Shani Institute of Paleobotany for doing the radio carbon dating 

of the peat samples and to Dr. Chhaya Sharma for providing me the related 

literature. The staff of Ratan Tata Library (Delhi University), Jawarharl~l Nehru 

University, GBPHIED (Kosi KatarmaO and Kumaon University are highly 

acknowledged for extending the library facilities from time to time. 

It is my pleasure to record sincere appreciation to my dear friends Ms. 

Suhas~ni Kate, Ms. N. Radhika, Mr. Rajesh Bhusal, Mr. R. Purushottam, Mr. S. 

Mallick, Ms. Sangita Giri, Ms. Biji Mathew and Ms. Deepti Sharma for being so 
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kind to provide me support during my need. My thanks are due to my friends from 

Banaras Hindu University Ms. Amita Hedge, Ms Vibha Choudhury, Ms Ipsita, Mr. , 
( 

S.K. Dubey and Ms. Jyoti Anand who helped me by all means during my visit. 

My heart felt gratitude to uncle Mr. S.D. Dhakal, Beputy Secretary, Tourism 

Department and Mr. Raj Singhi from Raj Enterprises who initially inspired and 

showed me the ways to continue my studies. I am very much indebted to my father 

(Late) Mr. D.C. Surana who in spite of his pain and sufferings always encouraged 

me for my studies. I have much pleasure in expressing my gratitude to my 

grandfather Mr. C.M. Singhi and f?r his encouragement and ungrudging help to 

fulfill my objectives. I pay my due respect to my mother Mrs. Laxmi Surana who in 

spite of so much of hardship constantly inspired and helped me by all means for my 

studies. Thanks are due to all my family members for being with p1e during need. I 

am personally thankful to my brother Mr. Nikhil Jain for helping me in so mapy 

ways. 

Lastly, I am thankful to the Biodiversity Conservation Network under 

Biodiversity Support Programme (BSP), USAID -and IDRC-Canada for their 

financial support. 

Tadong, Sikkim 

Dated: 


