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ABSTRACT

The  present study entitled” Fish Diversity and “Fishery Resources of Rani

khola , Sikkim India" deals with the distribution, diversity and frequency

occurrence of fish and invertebrates in Rani  khola. The study also attempts  to

unveil the water quality of Rani khola, present socio- economic status of the

fishermen living in the vicinity of Rani khola and existing fishing practices in Rani

khola.

Altogether eight species of fish fauna under two orders, two families, two

genera, twelve species of invertebrates under three phyla, five classes and twelve

orders were collected. The most common and dominant species of fish recorded

was Schizothoraichthys progastus with the highest frequency occurrence of 23.41

%. All the invertebrates recorded during the field visits were found uniformly

distributed where as the distribution of fishes remained mid range migratory as

well as residential. The physico-chemical parameters of water were found very

ideal providing a suitable environment for all the aquatic fauna. The water

temperature ranges from 6.3 to 160C. Other parameters such as dissolved oxygen

were found very optimum with an average value of 9.7 mg/l and  free carbon

dioxide were found with  an average value of 3.15mg/l.No published literature

available on fish diversity of Rani khola. The socio-economic condition of the

fishermen living in the vicinity of Rani khola were found quite poor and 40% of

them were totally illiterate. They were known to use the various types of

conventional as well as non conventional fishing methods like netting, using,

basket cage, rod and line, snare loops, blasting, poisoning, grabing. The riverine

environment of the Rani khola is degrading rapidly due to both natural and

manmade causes leading to sharp declination in diversity and fish population.

The major problems of this river are sand and stone mining over exploitations

of fish with illegal fishing practices, soil erosion and unusual flooding.



viii

TABLE OF CONTENTS

Page No

Declaration i

Recommendation Letter ii

Approval Letter iii

Acceptance iv

Abstract v

Acknowledgement vi

Table of Contents viii

List of Tables xii

List of Figures xii

List of Plates xiii

CHAPTER-ONE

1.0 Introduction 1

1.1 General Background 1

1.2 Water Resources of Sikkim 3

1.2.1 Lake 3

1.2.2 Hot spring 3

1.2.3 River 3

1.2.3.1 The Teesta and Rangit Rivers 3

1.2.3 .2 River Rani (Rani Khola) 4

1.3 Fish and Fisheries of Sikkim 5

1.3.1 Fish diversity in Sikkim. 5

1.3.2 Status of Fisheries in Sikkim 6

1.4 Justification of the Study 6

1.5 Limitation of the Study 7



ix

CHAPTER-TWO

2.0 Objectives of the Study 8

CHAPTER-THREE

3.0 Literature Review 9

CHAPTER-FOUR

4.0 Materials and Methods 11

4.1 Study Period 11

4.2 Location and Study area 11

4.3 Sampling site selection 11

4.4 Sampling  stations and their morphological description 11

4.5 Sources of the data 15

4.6 Water Quality  Analysis 15

4.6.1 Physical Parameters 15

4.6.2 Chemical Parameters 16

4.7 Biological Parameters 18

4.7.1 Invertebrates Sampling and Identification 18

4.8 Fish Sampling and Identification 18

4.9 Statistical Analysis 19

4.10 Analysis of Socio-economic Condition of Fishermen and

Management policies of Rani Khola 19

CHAPTER-FIVE

5.0 Observations and Results 20

5.1 Physical Parameters 20

5.1.1 Temperature (Air and water) 20

5.1.2 Transparency 20

5.2 Chemical Parameters 20

5.2.1 Hydrogen Ion Concentration (pH) 20



x

5.2.2 Dissolved Oxygen (DO) 21

5.2.3 Free Carbon Dioxide (Co2) 23

5.2.4 Total Alkalinity 23

5.2.5 Total Hardness 23

5.3 Invertebrates 23

5.3.1 Diversity of invertebrates in Rani Khola 23

5.3.2 Distribution of  invertebrates 26

5.3.3 Frequency Occurrence of invertebrates in Rani khola 26

5.3.4 Correlation between Invertebrates Number and Physico-Chemical

Parameters of Water 28

CHAPTER - SIX

6.1 Fishery Resources of Rani Khola 30

6.1.1 Fish Species Diversity 30

6.1.2 Taxonomic nomenclature of fishes of Rani Khola, Sikkim, India 31

6.2 Distribution Pattern and Frequency occurance of Fishes in Rani

Khola 32

6.3 Correlation coefficient between fish numbers and physico-chemical

parameters of water 34

6.4 Important Fishes of Rani Khola with their Ecological Behaviour 36

6.5 Status of Fishery in Rani Khola 37

CHAPTER-SEVEN

7.0 Socio-Economic Status of Fishermen and management Policies of

Ranikhola 39

7.1 Fishing Practices and Fishing Implements of Rani khola 40

CHAPTER – EIGHT

DISCUSSION 47

- SUMMARY 56



xi

- CONCLUSION AND RECOMMENDATION 57

- REFERENCES 59

- APPENDIX 63



xii

List of Tables

Table 1 Physico-Chemical Parameters of different stations in Rani

khola 22

Table 2 Distribution of Invertebrates at five sampling stations in

Rani khola 26

Table 3 Frequency Occurrence of Invertebrates in Rani khola 28

Table 4 Correlation between physico-chemical parameters of water

and invertebrates number in Rani khola 30

Table 5 List of fishes collected from Rani khola 31

Table 6 Frequency occurrence of different fish species in Rani

khola 34

Table 7 Correlation between some physico-chemical parameters of

water and fish number in Rani khola 36

List of Figures

Figure 1 Frequency occurrence of invertebrates in Rani Khola 29

Figure 2 Frequency occurrences of different fishes in Rani Khola 35

Figure (3-7) Relation between temperature and fish number 49

Figure (8-12) Relation between pH and fish number 51

Figure (13-17) Relation between dissolve oxygen and fish number 53



xiii

List of Plates (Photograph)

Plate I

1. Sampling Station A

2. Sampling Station B

3. Sampling Station C

4. Sampling Station D

5. Sampling Station E

Plate II

1. A fisherman fishing with a cast net

2. A fisherman fishing with rod and line

3. A researcher fishing with a cast net

4. Fishes collected during the field visit

5. A Garra gotyla

6. A Garra annandalei


