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Preface

The state of Bihar is the thirteenth largest state of India; the total area covered by the
state of Bihar is 94,163 km2. The state is located between 24°-20'-10" N ~ 27°-31'-
15" N latitude and between 83°-19'-50" E ~ 88°-17'-40" E longitude. Bihar is situated
atalong the Gangariver basin, includes 38 district of which 21 districts in North Bihar
and 17 districts in south Bihar. Bihar plains drained by the Ganges River, including its
northern tributaries Gandak, Budhi Gandak and Koshi, originating in the Nepal
Himalayas and the Bagmatioriginating in the Kathmandu Valley that regularly flood
parts of the Bihar plains, the southern tributaries include Son, Punpun, Falgu etc.
The state of Bihar is endowed with a variety of natural water resources viz. Rivers
and associated water bodies like flood plain wetlands (Oxbow lake, meanders,
seasonal flood plain), Reservoirs, Ponds and Tanks. Despite abundant aquatic
resources in terms of about 3200 km of rivers, 200, 000 hectares chaurs and flood
plain wetlands, 9,000 hectares of oxbow lakes or mauns, 26,303 hectares of
reservoirs and 93,296 hectares of ponds and tanks, fish supply is short of demand in
the state of Bihar. The annual fish production was 5.06 MT, while the present annual
demandis 6.42 lakh MT, resulting in 1.36 lakh MT gap between demand and supply.

Therefore, formulation and implementation of effective strategies for fisheries and
aquaculture developmentin the region are the need of the hour to bridge the existing
gap between fish production and demand. Considering the huge untapped
potential, it is expected that open water fisheries development should be one of the
priority areas involving different organizations.

The policy document for "Roadmap on Fisheries Development in Mauns and
Chaurs of Bihar" is the outcome of concerted efforts of ICAR-Central Inland
Fisheries Research Institute (ICAR-CIFRI) and state fisheries departments.
Regional consultation on "Open water fisheries development in Eastern region" for 4
states was also organized by the Institute to formulate the roadmap. The document
inter alia includes strategies suggested for open water fisheries development based
on the available fisheries resources.

The publication of this roadmap will be of immense help to policy makers, planners,
fisheries officials, researchers and all those concerned with fisheries developmentin
Bihar. Further, this publication should facilitate evolution of suitable and relevant
open water fisheries management programmes in the region.

B. K. Das
Director
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Background

districts in North Bihar and 17 districts in south Bihar. The state of Bihar is

endowed with a variety of natural water resources viz. Rivers and associated
water bodies like floodplain wetlands (Oxbow lake, meanders, seasonal floodplain),
Reservoirs, Ponds and Tanks. Despite abundant aquatic resources in terms of about
2800 km of rivers, 200, 000 hectares chaursand floodplain wetlands, 9,000 hectares
of oxbow lakes or mauns, 25,000 hectares of reservoirs and 90,000 hectares of
ponds and tanks, fish supply is short of demand in the State of Bihar. Apart from
Ganga river system, 15 rivers and rivulets such as Koshi, Gandak, Budhi Gandak,
Kareh, Kamla, Bagmati etc. A total 88 species of fish have been reported from the
state. The commercially important fishes such as Catla catla, Labeo rohita, Cyprinus
carpio, Cirhhinnus mrigala, Ctenopharyngodon idella, Hypophthalmichthys molitrix,
Labeo bata, Labeo gonius, Mystus tengara. Tor tor, Notopterus notopterus,
Notopterus chitala, Heteropneustis fossilis, Clarius magur etc. are comprises major
fisheries in the Bihar.

B iharis situated at along the Gangariver basin, includes 38 district of which 21

Fish production of Bihar was 0.43 million tons in 2013-14 where as demand (0.50
million tons), as reported only 86% of demand was satisfied. Development of the
aquatic resources with the adoption of the available technologies can bridge this
gap, by at least 35% increase in production from the present level of 4.3 lakh tons.
The total fishermen population of Bihar is about 49.59 lakh of which 37.079 lakh are
active fishermen. The natural location of Bihar is such that the depressed landmass
between river Gandak and Koshi has the distinction of nurturing huge number of
open-water fishery resources and among them the floodplain wetlands; the river
meanders (oxbow lakes) and tectonic lakes (chaurs) are highly productive, but lack
proper management. Culture-based fisheries could be the viable option for
enhancing the fish productivity in floodplain lakes (mauns & chaurs) with visible
results in short period of time. However, to pursue the culture-based fisheries
development in floodplain wetlands, a number of issues need to be addressed on
priority basis like availability of quality fish seed (advanced fingerlings), effective
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management of weeds, restoration of connecting channels between the rivers and
wetlands, restoration of marginal areas of floodplain lakes which have been silted
up, adequate management of water level through the construction of inlets and
outlets, especially in chaurs, mobilizing the community for their active participation in
chaurs being multiple ownership water bodies.

Fig.1: Water resources of Bihar

Introduction of new enclosure system, pen culture would also be essential, not only
to produce table fish for ready marketing, but also for raising the stocking materials
of desired species and of desired size in situ to support the stocking programme.
Presently, as per the Bihar Jalkar act 2006, the oxbow lakes are being leased out to
fisher cooperatives, or the fisher SHG group for 7-10 years, where the lessee
harvest fish without adopting responsible fisheries methods. It would be prudent,
therefore, to develop a mechanism for capacity building for bringing the floodplain
wetlands under culture-based fisheries development to bridge the gap between
demand (5 mt) and supply (4.3 mt).The resources of Bihar are as follows.
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Table 1: Fisheries Resources of Bihar

SI.No. Resource Water area
1. Ponds and tanks 90,050 ha
2, Ox-bow lakes(mauns) 9,000 ha
3. Chaurs 2,00,000 ha
4, Reservoirs 25,000 ha
5. Rivers 2,800 km

Present Fishery Resource Status of the State

The district-wise availability of floodplain wetland resources (chaurs and mauns) of
Bihar are given in tables 3&4. Bihar has an estimated chaur area of more than 2, 00,
000 ha (Table 3) while the area under oxbow lake (maun) has been estimated at
around 9,000 ha (Table 4).

Table 2: Chaur resources of Bihar

Seasonal water body Seasonal water body

DIStricts Chaur area (ha) SISHicts Chaur area (ha)
Purnia 2680 Vaishali 13550
Katihar 9192 West Champaran 882
Saharsha 5433 East Champaran 3164
Madhepura 9975 Muzaffarpur 4000
Supaul 7777 Begusarai 10,000
Araria 2796 Darbhanga 12141
Gopalganj 9118 Samastipur 6300
Siwan 11,911 Sitamarhi 1486
Saran 86941 Madhubani 200
Total 1,97,546

Table 3: Maun resources of Bihar

Districts Area (ha)
East Champaran, West Champaran, Muzaffarpur, Samastipur, 9000
Begusarai, Darbhanga

Ecological Profile of Floodplain Wetlands

Bihar has the distinction of two types of floodplain wetlands, the ox-bow lakes
(mauns) and tectonic lakes (chaurs). Accordingly, the floodplain lakes have two
distinct sets of ecological profiles. The origin of the lakes determines the
hydrological regimes, which in turn influence the biota and production functions. The
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levels of human interventions also play a significant role in determining the
ecological profiles at a given time. Comparatively, however, the ox-bow lakes
(mauns) indicate relatively better ecological status than the chaurs.

Ox-bow lakes (Mauns)

Most of the lakes are in a critical phase of ecological transition with an
indication of the advanced stage of eutrophication.

Massive stands of aquatic weeds (5-20 kg/m2) have been the hall mark in
these lakes affecting the fish and fisheries adversely.

The concentration of dissolved oxygen fluctuates from suboptimal to super
saturation level (16 mg/l and above), a manifestation of excessive growth of
macrophytes

The amplitude of seasonal variation of pH (7-10) and alkalinity (150-300 mg/l)
are high, sois the case with specific conductance (200-450 u Mohs).

The carp fishery, the mainstay of revenue to the fishers, has substantially
declined (4-10%) in the face of lopsided growth of biotic communities.

The contribution of forage fish in the total catch has increased menacingly to
the tune of more than 60%.

Increased availability of forage fish species has paved ways for greater
dominance of predators, which again affected the carp fishery adversely.

The auto-stocking of quality fish seed has diminished to almost negligible level
owing to the loss of connectivity between rivers and wetlands

Data available at CIFRI indicates that on an average the per-day catch per
fisherman is as low as 300 g of low priced smaller varieties with less market
acceptability.

Ithas been observed that reckless fishing practices are common and rampant.

Wanton killing of brooders and juveniles are very common in almost all the
lakes

Irrational fishing gear like fine meshed mosquito clothing nets, locally known
as "Chattijal" is used rampantly, making these ecosystems almost an
ecological desert.

Tectonic lakes (Chaurs)

Ecologically the chaurs are highly degraded ecosystems owing to excessive
human intervention.
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e Massive infestation of macrophytes has been the most visible impact of
excessive human intervention and indicative of highly shallow nature, which
paved ways for greater colonization of macrophytes. In general the
connectivity with the rivers/water sources has been lost.

e The fishery is largely dominated by smaller variety of fish species and
predators

e Most of the chaurs are in advanced stage of eutrophication, leading to
swampification at a faster pace, as such colossal loss of effective water area to
support fisheries and biodiversity.

e Adefinite shift in fish diversity at the species as well as population levels has
been observed, from economically important species to unwanted species.

e The natural biodiversity of chaurs has received a beating in recent times due to
increased human interferences, which has triggered massive proliferation of
unwanted biota like Macrophytes

e The overall ecological integrity of these lakes has nosedived, affecting the
production functions and fisheries adversely.

Productivity, Present Production, Projected Production and Gap in
Production

Despite of the huge water resources, the present fish productivity from chaurs and
mauns is very low. The present status of fish present fish productivity, production
potentials and projected productions, are highlighted in following table.

Table 4: Productivity, present production, projected production and gap in
production (mauns and chaurs)

Present Projected

Projected  Present Projected

Resource Area  yield(k yield production production  Gap (t) aseass

(ha) g/ha) (times)

(kg/ha) (t) (t)

Mauns 9000 220 1500 1980 13500 11520 6.82
Chaurs 200,00 50 750 10000 1,50,000 1,50,000 150

Management Options for Fisheries Enhancement in Open Water Resources

Fish production from floodplain wetlands can be increased, following the
scientifically developed management strategies by CIFRI. There could be many
options for fisheries enhancement in wetlands, depending upon the objectivity and
prevailing ecological conditions in a particular system. Eco-friendly options before
us in augmenting fish production from the water bodies are various enhancement
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measures. FAO (1997) defines enhancements as technical interventions in existing
aquatic resource systems, which can substantially alter the environment,
institutional and economic attributes of the system. Enhancement is a process by
which qualitative and quantitative improvement is achieved from water bodies
through exercising specific management options.

Management Option

Culture-based fishery is the most common mode of enhancement being followed in
inland water bodies in India. The main areas of interventions are as following.

e Stock enhancement,

e Species enhancement,

e Managementenhancement,

e Culture-based fisheries including pen culture
Stock Enhancement

In open water bodies,which have lost riverine connection due to construction of
embankments and siltation, natural fish stocks of commercially important fish
species have been depleted due to disruption of the auto-stocking process from the
Parent Rivers and also due to the low number breeding population to sustain
recruitment. In such cases stockingwith fingerlings of required fish species is found
to be effective for developing self-recruiting populations to augment recruitment and
there by production. The main aspects of stock enhancement are selection of
species for stocking, determination of stocking rate and the size at stocking. Stock
enhancement can be either to create culture-based fisheries based predominantly
on the recapture of stocked fish or to enhance/supplement the self-recruiting
populations, where recruitmentis poor.

Species Enhancement

Species enhancement is planting economically important and fast growing fish
species from outside with the aim of colonizing all the diverse niches of the water
body for getting enhanced fish biomass. While doing this all the possible
consequences of introductions have to be taken into account. Commercially
important fish species can be transplanted to utilize unused food resources.

Management Enhancement

Altering the pattern of management can substantially improve the economic
attributes of a water body. This include adopting culture fishery along with capture,
developing sports fishery and opening to managed tourism, declaring protected

10
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