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ABSTRACT Fish is an excellent source of food. Fish constitutes almost half of the total number of vertebrates in the world. 
Our country occupies 9th position in terms of fresh water mega biodiversity. The surveyed on fish diversity of 

Pumlen Lake in Manipur were carried out during January to December, 2012. A total of 40 species of fishes belonging to 27 
genera, under 14 families and 7 orders were reported during my study period. Order Cypriniformes with maximum number 
of 22 fish species followed by Perciformes with 7 fish species and order Beloniformes with only 2 fish species. Of these, the 
most abundant is Channa puntata (6.39%), Tilapia mossambica (6.12%) followed by Amblypharyngodon mola (5.84%) and   
Glossogobius guiris was least abundant (0.33%).

Introduction
Fishes are one of the important elements in the health and 
economy of many countries as they have been a staple item 
of diet of many people in the world. They constitute slightly 
more than half of the total number approximately 54,711 rec-
ognized living vertebrate species; there are descriptions of 
estimated 27,977 valid species of fishes14. 

The fishes are one of the main exploitable resources of the 
aquatic ecosystems that provide a cheap source of protein. 
Fishes are one of the important elements in the economy of 
many nations as they have been a stable item in the diet of 
many people. Pumlen Lake locally known as Pumlen pat (Pat 
– a lake in Manipur) is the second largest freshwater wetland 
located in the southern part of the Manipur valley. The lake 
is situated in Thoubal District at an appropriate distance of 
about 50 km from Imphal city towards the southern lowlands 
of the valley, on the left side of the Imphal river at the geo-
graphical ordinates between 93o50’E to 94o0’E and 24o20’N 
to 24o35’N and at elevation of 767 meters above mean sea 
level (a.s.l.). Fishing is a very important part of the economic 
activities in the surrounding area and is a vital source of pro-
tein for the local diet. It is a shallow weed- infested lake with 
2/3 of its water surface covered with heterogeneous vegeta-
tion locally known as Phoom or Phumdi. A drastic change in 
the ecosystem of Pumlen Lake from its earlier state is said to 
have occurred since the commissioning of Loktak Hydel Proj-
ect which uses the Lake Pumlen as a secondary reservoir10.

The traditional fishing methods in the different water bodies 
of Northeast India have been described by various authors7. 
Fishermen all over the world use some kind of traditional 
knowledge or other to attract and aggregate the fish to fa-
cilitate its easy harvest. The artisanal fishermen of the state 
use wide fish catching techniques and methods. The fisher-
men of Manipur use wide varieties of fishing gears. Realizing 
the importance of traditional fishing gear in sustainable fish 
farming systems of Manipur, the present study was undertak-
en with the specific objectives to survey the fish biodiversity 
to give recent data on the available fishes in Pumlen lake 
and to document different fishing gears being used by the 
fishermen to lure the fish and to know the rationale behind 
their use.

Material and Methods
Topographically, Manipur is constituted by two distinct geo-
graphic features, i.e. an elevated central plain forming a val-
ley and rows of mountains on all sides. While the valley is very 
rich in lakes, ponds and wetlands, the mountainous regions 
are drained by three river systems, viz. the Barak river system, 
the Manipur river system and the Yu river system. Because 
of different geographical entity, the aquatic resources in the 
state exhibit diverse characteristics with immense Ichthyofau-
nal diversity. This hilly state situated at the North-Eastern bor-
der of India has considerable aquatic resources situated for 
fisheries. In the evolution of the fish catching methods, the 
development of fishing gear is an important concern. Fishing 
gear refers to all those implements and devices that are used 
for quite diverse methods of fishing around the world, which 
employ gears ranging from simple hook and line to modern 
fish pumps. For commercial fisheries it became desirable to 
change from catching single fish to bulk. The knowledge of 
fish behaviour in relation to fishing gear has become one of 
the most important tools of modern gear development. The 
fishing technology is an integral part of fishery science. Thus 
studies in fishing gears and methods provide the essential 
background for proper exploitation of fishery.

Thus a great variety of gears are used in fishing differing very 
much in size, construction material, method of operation area 
and type of fish to be caught. The gears include gill net, cast 
net, dip net, dragged net, surrounding net, lift net, traps, 
hook and lines, wounding gears etc. are some of the fishing 
gears and fishing methods used by the fishermen in Manipur.

1. Gill net: These are single walled nets with a mesh opening 
of such a size that the required fish can gill themselves in the 
netting. The nets are used singly or in series. This is the most 
widely used fishing gear. Floats and sinkers are attached and 
plastic ropes are used as head ropes and foot ropes. Gill nets 
of various mesh size are available for catching different fishes 
viz.

•	 Muka-nga lang (Net No. 20): This gill net is most com-
monly used for catching small size fish such as Esomus 
dandricus, Amblypharyngodon mola, etc.

•	 Phabou lang (Net No. 25): Puntius spp., Notopterus no-
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topterus, glossogobius giuris, etc.
•	 Ukabi lang (Net No. 35): Anabas testudineus, Notopterus 

notopterus, Mystus spp., Clrius batrachus, Channa spp., 
etc.

•	 Khabak lang (Net No. 50-60): Labeo dero, L. angra etc,
•	 Porong lang (Net No. 70-90): Channa spp., Accros-

socheilus hexagonolepis etc.
•	 Langjao (Net No. 100-120): Wallago attu, Crossocheilus 

burmanicus, Bagarius bagarius, Anguilla bengalensis, 
Cyprinus carpio, Catla catla, Labeo rohita, Hypothalme-
trix molitrix, etc.

Taijep 
This trap is rectangular in shape and all the six sides of the 
structure are surrounded by bamboo netting. An entrance is 
provided at the middle of one side of the longitudinal por-
tion where fish enter the trap. But brevet escape by fixing 
a comb like bamboo strips which are fitted with a flexible 
rubber string commonly known as funnel. The main species 
caught by this gear include Notopterus notopterus, Channa 
spp., A. testudineus, C. batrachus, Common carp etc.

Long
This implement locally known as “long” is of wide used. It 
has 7-9 prongs made out of splitting of bamboo provided 
with iron points at the tips of around 2 inches in length. These 
prongs are tight to a bamboo pole of 8-10 ft. long.

Longthrai 
This gear is operated either from shore or from a canoe. It 
consists of an elliptical bamboo ring, which is fixed to a bam-
boo pole. The circumference of the ring is around 17 ft. the 
netting is fixed to this elliptical bamboo ring. The shape of 
the netting is cone shaped tapering at the bottom. The gear 
is mostly used throughout the year at different depth and dif-
ferent water bodies. The catch is a mixed species e.g. Puntius 
chola, Channa spp., N. notopterus, etc.

Long-Oop
It is bell-shaped basket made of seasoned bamboo strips 
having a height of about 50-55 cm with foot diameter of 
about 40-50 cm and top opening diameter of about 13-15 
cm. it is operated during the dry season, when the water 
reduces to its minimum level. The gear is operated by one 
man. Species caught are Indian major carps, exotic carps, 
Notopterus sp., Channa striatus etc.

Iljao
In this the rectangular net is made by joining 9 pieces of the 
net. There is bamboo structures fitted at four corners in which 
the net is tightened. The lowering and setting of the net is 
done by lowering the rope provided at one side, the lifting of 
net is done by pulling the two ropes at one end. This gear is 
operated in lakes only. The catches are of mixed species. It is 
operated throughout the year. General survey of fish diversity 
was done using standard procedure9. Also NBFGR Manual13 
was consulted for studying the habitat parameters. 

Fish were collected experimental fishing gears like gill nets 
(Vertical height 2.0m) cast nets (diameter 3.7m,3.1m, and 
1.om),triangular scoop nets (Vertical height 1.0m-1.5m; 
length 100m-150m) and variety of traps. Camouflaging tech-
nique was also used to catch the fishes. Fish have been pre-
served at first in the concentrated formaldehyde in the field 
itself and then 40% formalin. They are brought to the labo-
ratory in plastic container. In the laboratory, the fishes were 
identified with the help of standard taxonomic literature 11, 

12, 15, 16.

Result and Discussion
Fish being one the main items of food for most of the peo-
ple in Manipur, the demand for fish is very high in this area. 
About c 90% of the people in the state are fish eaters. Pum-
len Lake has rich diversity of 40 fish species belonging to 27 
genera, 14 families and 7 orders. Table no: 1 shows the list 

of fish species available in Pumlen Lake The most abundant 
is Channa puntata (6.39%), Tilapia mossambica (6.12%) fol-
lowed by Amblypharyngodon mola (5.84%) and Glossogo-
bius giuris was least abundant with 0.33%.and Table: 2 shows 
physico-chemical properties of water. The temperature of 
Pumlen Lake were recorded 120c to 290C as minimum and 
maximum, pH value ranges from 6.1 to 7, dissolved oxygen 
(mg/L) varies from 2.26 to 4.9, free carbon-di-oxide (mg/L) 
varies from 7.26 to 16.7 and total alkanity (mg/L) ranges from 
33 to 76 were recorded during my study period.

Sl. 
No. Name Of The Fish Order Family

Abun-
dance 
%

1 Amblypharyngodon Mola 
(Hamiton-Buchanam) Cypriniformes Cyprinidae 5.84%

2 Barilius Gangensis (Valenci-
ennes) Cypriniformes Cyprinidae 4.14%

3 Catla Catla (Hamiton-
Buchanam) Cypriniformes Cyprinidae 2.33%

4 Cirrhnius Mrigla (Hamiton-
Buchanam) Cypriniformes Cyprinidae 1.96%

5 Ctenopharyngodon Idella 
(Valenciennes) Cypriniformes Cyprinidae 2.33%

6 Cyprinus Carpio (Linnaeus) Cypriniformes Cyprinidae 2.67%

7 Esomus Dandricus 
(Hamiton-Buchanam) Cypriniformes Cyprinidae 3.76%

8 Labeo Angra (Hamiton-
Buchanam) Cypriniformes Cyprinidae 2.71%

9 Labeo Bata (Hamiton-
Buchanam) Cypriniformes Cyprinidae 4.82%

10 Labeo Calbasu (Hamiton-
Buchanam) Cypriniformes Cyprinidae 2.37%

11 Labeo Dero (Hamiton-
Buchanam) Cypriniformes Cyprinidae 2.41%

12 Labeo Gonius (Hamiton-
Buchanam) Cypriniformes Cyprinidae 3.16%

13 Labeo Rohita (Hamiton-
Buchanam) Cypriniformes Cyprinidae 3.27%

14 Puntius Chola (Hamiton-
Buchanam) Cypriniformes Cyprinidae 2.78%

15 Puntius Sarana (Hamiton-
Buchanam) Cypriniformes Cyprinidae 2.45%

16 Puntius Ticto (Hamiton-
Buchanam) Cypriniformes Cyprinidae 1.88%

17
Puntius Meingangbi 
(Arunkumar & Tombi 
Singh)

Cypriniformes Cyprinidae 3.61%

18 Anabas Testudineus 
(Bloch) Anabantoidei Anabanta-

dae 0.41%

19 Botia Berdmorei  (Bleeker) Cypriniformes Cobitidae 1.24%

20
Lepidocephalichthys 
Guntea
(Hamiton-Buchanam)

Cypriniformes Cobitidae 1.09%

21
Lepidocephalichthys Ior-
rorata
(Hamiton-Buchanam)

Cypriniformes Cobitidae 0.86%

22 Noemacheilus Sikmaiensis  
(Day) Cypriniformes Cobitidae 2.75%

23 Chanda Nama (Hamilton-
Buchanam) Perciformes Channidae 1.28%

24 Channa Ranga (Hamilton-
Buchanam) Perciformes Channidae 1.96%

25 Channa Orientalis  (Sch-
neider) Perciformes Channidae 3.73%
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26 Channa Striata (Bloch) Perciformes Channidae 1.09%
27 Channa Puntata (Bloch) Perciformes Channidae 6.39%

28 Clarias Batrachus (Lin-
naeus) Siluriformes Claridae 1.77%

29 Trichogaster Fasciatus   
(Schneider) Beloniformes Belontidae 2.71%

30 Trichogaster Labiosa  Day Beloniformes Belontidae 2.94%

31 Glossogobius Giuris 
(Hamilton) Perciformes Gobiidae 0.33%

32 Heteropneustes Fossilis 
(Bloch) Siluriformes Hetero-

pneustidae 2.60%

33 Mastacembelus Armantus 
(Lacepede)

Synbran-
choidei

Mastacem-
belidae 2.18

34 Monopterus Albus (Zuiew) Synbran-
choidei

Synbrachi-
dae 0.86%

35 Mystus Bleekeri (Day) Siluriformes Bagradae 2.37%

36 Notopterus  Notopterus 
(Pallas)

Osteglossi-
formes

Notopteri-
dae 2.29%

37 Ompok  Bimaculatus 
(Bloch) Siluriformes Siluridae 1.84%

38 Wallago Attu (Schneider) Siluriformes Siluridae 1.22%

39 Pangio Pangia 
(Hamilton) Cypriniformes Botinidae 0.99%

40 Tilapia Mossambica 
(Peters) Perciformes Cichlidae 6.12%

Table 1:  Fish species diversity of Pumlen Lake during Jan-
uary-December 2012

Months Water Tem-
perature pH DO 

(mg/l)
FCO

2 (mg/l) TA (mg/l)

January 25 6.1 4.1 13.26 43
February 27 6.2 4.33 9.9 43
March 26 6.6 4.66 7.7 48.5
April 28 6.4 2.26 12.32 76
May 29 7 3.27 7.26 65
June 25 6.23 3.1 16.7 59
July 24 6.33 5.5 7.26 48
August 20 6.44 3 7.29 37.5
September 14 6.7 3.9 8.58 24.5
October 14 6.8 4.3 10.34 34
November 13 6.1 4.8 11.12 33
December 12 6.7 4.9 12.1 35

Table no: 2 Physico-chemical Parameter Pumlen Lake dur-
ing January-December 2012
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