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Abstract: Impact of fishing methods and gears used on fish faunal diversity in spring—fed torrential river Relliin Darjeeling hill area of West
Bengal was investigated in the present study. The fish species available in the river provide nutrition and recreation (rarely income
generating) for a large number of people residing along the river bank and nearby villages and towns. The fishing methods observed therein
have been categorized as, i) Scientific fishing methods, that is, collection of required number and size offish so that sufficient population
offish remains balanced in the nature. i) Unscientific fishing methods, that is, indiscriminate killing of large number of fish which adversely
affect the water quality of rivers. Ten types of fishing methods are practiced in this area, for example, diversion of river channel, cast netting,
scoop netting, angling, fish spearing, rock striking or hammering, dynamiting, electric fishing, river poisoning and traps utilized. Over the
years uncontrolled and often indiscriminate fishing in the unmanaged hill-stream has resulted in a sharp decline in fish resources. The study
gives a clear picture on the anthropogenic pressure on the river Relli and provides baseline data which may be helpful for conservation and
management of the fish species and also formulating new fishery policy.
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Introduction

Darjeeling Himalaya is the hilly and Himalayan part of the
northernmost Darjeeling district of West Bengal. The hill streams of
Darjeeling Himalayan river system are known for their rich
ichthyofaunal diversity and richness. There are more than 125
species of fishes in the Darjeeling district (Dash, 1947). Barat et al.
(2005) mentioned only 21 species of fishes in Darjeeling Himalaya
but, according to Rao (2006) there are more than 60 species of
fishes. The ichthyodiversity of this region is unique from the
zoogeographical point of view. The fish fauna represents mostly the
Chinese, Malayan and Indian elements of fishes of the Oriental
realm (Sen and Biswas, 2006). But, this region with rich biodiversity
is underimmediate threat of species extinction and habitat destruction
due to tremendous pressure from demotechnic growth and natural
environmental changes. All the rivers are more or less impacted
because of high population growth, construction of highways, roads,
bridges, dams, destruction of riparian vegetation and watershed
forest cover, denudation causing high siltation, boulder and sand
lifting, landslides, disposal of untreated sewages, indiscriminant use
of pesticides and fertilizer in agricultural practices, altered land use
pattem, rampant fishing and so on. Several workers like, Jhingran
and Sehgal (1978), Uniyal et al. (2002) and Srivastava et al.
(2002), have mentioned that illegal fishing methods used in the
Himalayan rivers cause a decline in the fish population. In Darjeeling
Himalaya, Mukherjee et al. (2002) and Sen and Biswas (2006),
have pointed out that unfair practices used to catch fishes in this
region cause wanton destruction of fish diversity.

* Corresponding author: sudipbarat@rediffmail.com

There is no detailed study of the fishing method and
implements used in Darjeeling Himalayan river system. This
investigation was therefore undertaken in the Relli river, a spring-
fed torrential left hand tributary of mighty river Teesta, to provide
information on the anthropogenic pressure on the river, and useful
baseline data for ichthyofaunal conservation, management and
fishery policy formulation.

Materials and Methods

Study area: The river Relli has its origin in the Algarah-Lava
ridge of Kalimpong subdivision (Lat. 26°51' to 27° 12' N and
Long. 88° 28'to 88°53' E). in the Khampang reserve forest at an
altitude of about 1800 m. The total length of the river Relli is about
32 km and joined to the river Teesta at an altitude of about 212 m.
The point of joining is situated at 7 km. down from Teesta bazar.
The average width of the river varies from 90-150 m. The
longitudinal slope of the riveris 11 m km'. The slope of the river
bank varies from 20 to 90°. During the monsoon the river is quite
swift but in dry season it dries down into a small stream. The
catchment area of the river is hilly spreading to 165 km?and well
managed. The soil of catchmentsiis acidic (pH 5 to 6) and carbon
content ranges from 0.5 to 1.5%. The soil ranges from sandy
loam to clayey loam in texture.

Information on fishing methods and gears were collected
through intensive field survey and interaction with local fishermen of
this region during the period of 2006-2008. Diversion of river
channel, netting, angling, spearing, rock striking and hammering,
dynamiting, electro-fishing, river poisoning, Kur thunnu traps are
some of the methods used in this area (Table 1).
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Results and Discussion

The above observations based on critical study of different
fishing methods used in the river Relli and theirimpacts revealed,
that the observed fishing methods can be classified into two categories,
namely, (a) Scientific fishing method, that is, collection of required
number and size of fish so that sufficient population of fish remain
balanced in the nature, examples being, cast netting and angling
(Table 1) (b) Unscientific fishing method, involves indiscriminate
killing of large number of fish (juvenile, as well as, brood fish) which
adversely affects the water quality of rivers, for example, (1)
Dynamiting, (2) Electro-fishing, (3) Hammering, (4) River poisoning
and (5) Diversion of river channel (Table 1).

The different fishing methods used in river Relliin different
seasons show the patterns of fish migration. Upward spawning
migration of some cold water brood fish like, Katli (Neolissocheilus
hexagonolepis), commences from the last week of February and
continues through the months of March, April and May. The
spawning and breeding season lasts from June to September (Barat
et al., 2005). The monsoon begins to recede from September and
most of the fishes begin their downward migration to retum to their
winter habitat in the deep pools of either river Relli or Teesta. This
downward migration of juveniles and adults continues through the
month of September to first week of November. During the winter
months namely, November, December and January most of the fishes
lie in the deep pools (Sen and Biswas, 2006).

Cast netis used almost throughout the year but the catch is
maximum (10-12 fishes/effort) during rainy season, when the river
bed is flooded and fishes show horizontal migration to breeding sites.
Fishing with small nets in torrential hill-stream is a laborious process
with very poor catches. During upward and downward migration
and also during monsoon, angling is mostly done by the people as a
sport fishery (Sen and Biswas, 2006). Traps, like Tip and Thokre,
are used during downward migration of fishes (September to
November) thus, most of the juvenile and adult fishes are killed.
Hammering, dynamiting, river channel diverting, river poisoning,
and electro-fishing are used mainly during winter months in the pools
of the river causing indiscriminant killing of fishes. Electro-fishing and
dynamiting are adopted mainly by picnickers (Sen and Biswas, 2006).

The use of dynamites and poisoning of water by toxic plants
have been considered else-where, too, to be very destructive
methods of catching fish. Bombs consisting of a detonator, match-
head and safety fuse inserted in an explosive (usually Amatol) tied
up in a polythene bag with rock are made into a package and then
used for fish bombing in Hong Kong (O'Brien, 1997).

Use of five local fish plants have been listed as fish poisons
in China and Taiwan (Ho, 1981). The fish poison is derived from
rotenone, an active ingredient, of the Derris root that affects the
ability of the fish to take up oxygen, causing them to become narcotized
and easy to collect (UNEP, 1994).

Over the years uncontrolled and often indiscriminate fishing
in the largely unmanaged Relli river has resulted in a sharp decline
in catches of the important sport and subsistence fish.
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It may be concluded, that gene pool of unique ichthyofauna
in Darjeeling Himalaya is a valuable endowment of nature. The
aquatic resources and fish germplasm are our national wealth which
has co-evolved during the course of evolution. Any species getting
extinct would upset the ecological balance resulting in dangerous
imbalance of the system. Thus, the use of destructive methods of
fishing calls for formation of task force, strict vigilance, stopping illegal
fishing and effective enforcement of legislative measures such as,
closed season, mesh size regulation and awareness of the local
people residing along the river bank. The involvement of voluntary
organizations, local clubs, self-help groups, is urgently needed in an
effort to maintain fish stocks at a healthy level. Comish and McKellar
(1998) opined, educating the local communities on the destructive
effects of the practices and making them more vigilant and responsible
for controlling them would be more effective. The stocks should be
enhanced through regular release of hatchery produced fingerling.
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