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ABSTRACT

The importance of open water fish in our socio-economic regime has recemly drawn the
attention of the policy makers of the country. FCDIFCDI projects mainly serve the
agricultural interests, but it interfere fish migration, This inevitably affects the open water
fisheries sector as migratory routes. Nursing grounds of many species of fish are
hampered and disturbed for these projects also.

In order to permit fish migration in rivers, it is necessary to maintain conditions that help
migrants reach their spawning grounds. To overcome obstacles, such as hydraulic
structures, placed in the path of migrating fish, structures must be designed to assist lhe
fish to pass them. The periodic and directed travel of fish mainly for fceding, breeding
and over coming adverse climatic conditions is called migration !'ish passes are
constructed to allow normal breeding migration and to ensurc natural route of fish
movement.

The concept ofa fish passes is relatively new in Bangladesh. At present, two Fish passes
and two fish friendly structures are constructed These are Fish Pass in Jamuna to Bangali
River at Sariakandi in Bogra, fish Pass in Kawadighi Haor of Monu river in
Moulovibazar, fish friendly structure in Lohajong river of Tangail and fish friendly
structure at Morichardanra in Chapainawabganj.

Fish fry, spawning and hatchling movement from Jamuna to Bangali River was the main
objective of Sariakandi Fish Pass Project. The Fish Pass Project of Sariakandi is
necessary for the development of the dominant fishes like catfish and small fishes. The
structures will also aid in efficient development of the carp fishes. Syawlling migration,
mainly in carp fish, in the study area was found to begin at the 2" week of May and
continue up to the 3,d week of July. Catfish migrations began at the last week of March
and continue up to the 2nd week of June. .

Seasonal variation was found in four periods of fish migration; firstly over-wintering or
dry season migration, in this period the large size carps and small catfish especially
Magur and Shing showed peak migration. Secondly spawning migration season, small
size catfishes showed peak migration. Thirdly nursery/ grow out migration season, carps,
catfishes and other fishes showed peak migration during this season. And fourthly flood
recession migration season, large size carps and catfishes also showed peak migration .
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~CHAPTER Or..'E I' ~ h;

INTRODUCTION

1.1 Background
Bangladesh is a flood prone country and thus there IS a necesSitJ'.=1lt-

management Prcseril1y,most of the flood management projects are aimed to support

agriculture sector. Severallmportanl over system and f100dpllun areas ha\'e already

been brought under coverage of flood oontrol and drainage (FeD) fad litles for thi s

purpose. Irrigation has also been introduced In FeD proj(lC1S .The traditional way of

flood protection has been in the form of constructiDn of embankmenlS, regulators,

slUIces and pumps and its history is vcry old. Mf\ior water resources development

projects In the fonn ofFen projects started in carly sixties in the coastal area in the

name of Coastal Embankment Project As the time advancoo more and m<lre such

projects came mlO e."istence, Many of the new projects were smaller in SIze but theIr

technical characterisucs were the same.

These flood control, drainage and irrigation (FCD!) projects intcrfere with the

environment and ecosystem oflhe floodplain and the connected nvers. ThlS inevitably

affccts the open water.fisheries sector as migralory routes and nur~mg grounds of

many spccles of fish are hampered and dl~turbe<l(FAP-12 101')3) In recenl years,

majority of fresh water fish have declined both in abundance and bIodiversity;

researchers have identified barriers to migratIOn as a major contributing factor

(Lioycd el at. 1991). It is necessary to main\am cond,llOns \\ihich help migranls reach

lheir dcstinahon As a mitiga1lOnmeasure, fish pass and fish friendly regulalors arc to

be coll.ltructed in rcm projects to support the natural migration pattcrn of fishes as

far as possible (FAP-12 1993; FAP-17 1994).

There has been .iuostanlia! grovvthm rice production in flood protected areas in short

run, but Its environmental costs has been beavy (MPO 1991, FAP-17 1994),

Environmental i>sues had largely been overlooked in apprising waler managemenl

projects in the past. Flood management schemes in Bangladesh, prior (0 initiation of

studies under the Flood Action Plan (FAP) m 1989, did not consider nor proposed

mi1Jgationagainst the negative impacts only floodplain fishery. The FAP studies have

pointed Oul the importance of fishery resources and created awareness for its
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prot~tion and preservation, Desp,te importance of fisheries m terms of nutritional

value and rural employment alld access to the common property, these resource are

gradually decreasmg. Bangladesh is a nation where there IS too much water durmg

rainy monsoon season, usually from May to September, The low-lying, deltaic,

alluvial land becomes submerged every year with rivers over-flowing their banks and

natural depressions (haors, baors) and flat areas (paddy fields) virtually becoming

broadly interconnected, This SItuationbas enriched the fisheries of Bangladesh, The

caplure fisheries is decreased due to
the dcteriorauon of the environment on account of riverine waler pollutIOn,

excessively high fishing pressure; and
large scale agncultural development programs, (ocused primarily on rice

production thaI have been undertaken by the government for over a decade

in order 10ensure food security for the rapidly mcrcasing populalion.

A major element of lhese programs is water managemenl for flood control and

irrigation. Forthis, a nwnher ofFCD and FCD! schemes have been implemented.

MigratIOn IS all important feature of the biology of many fish species, and the flood

control measures reduction ofv,'ater extent and duralion in the floodplain In the recent

yean; has affected milp'atJon adversely (FAP, 17 1994) In order 10 permit fish

migration in rivers .it is necessary 10maintaln conditions that help migrants reach \hcir

spawning grounds, To overcome obstacles, such as hydraulic structures, placed mlhe

path ofnugraling fish, structures must be designed to asSIst the fish to pass them The

efficiency of such fish-passing structures depends 10a large degree upon !hc ability of

engineers to utilize knowledge of physiology, ecology and behavior of the migrating,
species (Pa"lov, 191\9).The task of minimizing the effects of FCDfFCOI on fish

stocks is complex and requires close co-operatIon of planners, blOlogists, engineers

and d~Slon makers (FAP 12, 1992).
Thc concept of a fish passes is of recent introduction to our country. Till to date four

fISh passes have been constructed. They are, fish pass in Kawadighi Haor of Manu

River Projecl in Moulvi Bazar, fish pass in Jamuna to Bangali River Project 10

Sanakandi, Bogra Jugmi Inlel of Compartmentalization Project, Tangail and

Marichar Dama Regulator of Manchar Danra Sub Project in Nawahganj district

(Draft Feasibi111yReport, August 2001).



3

The pcnodic and directed travel of fish mainly for feeding, breroing and over coming

adverse climallc condlliolJ5 is called migration (FAP 17, 1994). Upstream migration

of adult major carps in Ihe Jarnuna river starts in March, coincidmg with the gradual

me of water level. Spawning ~tarts ill May, wIth the onset oflho South",-eslmotlSQon.

lllld continues till the end of July (Tsa; and Ali, 1986). Hydraul1c factor mfluences the

total process of fish migration, The mIgration of fish for breeding, grazmg and.

recruitment arc rearranged along \\11hthe hydraubc changes (EGIS, 1997),

Fish passes arc constructed to allow normal breeding mIgration and to ensure nalural

route of fish movement (FAP-6, 1998), This structure is desIgned, constructed and

operated in such a way thallhc adult carps migrate upstream at the begllullng of May

and the hatchling can enter the floodplain in Jillle/July.

Fish specially spawn generally move from deep "ater to shallow water dunng

monsoon season During lhe flood receding period, fish move 10 deepwater areas for

overnlUtering. Ourmg dry season, llsh are aggregated in the deep-water and start

breeding at the on,e1 of the next monsoon season (Chufa, nm and Ail, 1997).

Seasonal variation is also important for fish migraUon Because different migratory

species are dommant in different season. One research project under the mam frame

of BUET-DUT Linkage Project has been UIldertaken to develop an operatlOnal

management system for Shanakandi fish pass ensuring stakeholders participation and

interagency coordination (BUET-DUT, 2(06).

In this research alisl of migralOl)' specie" species dJl'ersily, migration patlem and

seasonal variation ofdorntnant species ofSanakandhi fish pass has been sludied That

information will assist in'the development of an appropriate management strategies

for the Sariakatldhi fish pass.

1.2 Fish Resoun:e and Its Importance in National Economy
The Fishery is one of the major aspects of economic developme.ll1in Bangladesh atId

"strongly linked t(}advancement of target groups, poverty alleviation, nutritlOn and

employment generatIon. The fishenes sector IS reported to account for aboul 10% of

agricultural gross domestic product (GOP), 3% of total GOP, 8% of total export
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,
eanungs. 60% of aruma! protein intake and 7% of tolal protem intake. It employs

a1mo,t 2 million rulltime fishermen and ]2 million part-time fishermen every year

(Drart NWMP, 19S19).

Fisheries sector is playing a very \'ital role regarding employment generatIon, ammal

protem supply, and foreign CUfTetlcycarning and poverty alleyiation, Accordmg to the

report of Draft NWMP, 1999, fisheries sector is contributmg 5.71% oflhe total export

earning and 4.92 % 10 the GDP. About 12 million people arc dlrectly or indIrectly

im'o!ved in this sector. Labor employment In this sector has been increasing

apprOXImately by 3 5 % annually. FIsh production in ponds, lakes, borrowpit"

floodplam, oxbow lakes, and semi-closed wmer bodies are increasing day-by day

through transfer of modern teclmology_ F1Shproduction has been lllcreased to 21.02

lakhs Mt in 2003-04, \\<hichwas 17.8] lakhs Ml in 2000-2001. During 1980's about

95 % fIsh spawn used to be (Xlilectedfrom natural sources_Currently more than '}l\%

spa\\ll IS produced 111the hatcheries. More than 4 lakhi benefIciaries (Unemployed

youth, landle~s people, farmers, fishermen, and desutute women) have been provIded

training in the year 2003-04. Last four years, 256,000 farmers received 56,24 cores

Taka as micro credit from various projects as well as revenue budgets of Department

of FIsheries (DoF, 200S), Fish production in some floodplain mereased from 150 Kg!

ha to 2000-3000 Kg/ha in recent years, In 2004-2005 the highest ever export earning

of Taka 2572 core was ellfT1edthrough export of 63337H MT shrimp and fish

products. Appropriate steps have been undertaken by the dcparlment of Fiihcries and

Olher public and private inslltutioru; for !he alleviation of poverty, employment

generation, and e:<port earrung through boosting fish and shrimp production,

managemenl of inland fisheries through commllllity partiClpaUOn, infrastructure

development, human resource development, sanctumy establishmerrl and necd based

lechnology dissemina\lon.
Bangladesh ISendowed with extensive rh-er system, ponds, beels, haor, baors, ox-bow

lakes, reseryoirs, etc. which are habitat of open waler fisheries, During the rainy

season the enure flood plain (with Haors and Beds), rivers and khals become a single

block of water. Fishes are widely dispersed and ucce~s IS freely open to public. In the

dry season indiVIdual beds emerge and are over-wintering refugefhabitat for brood

stock of many eorrunercJaIand subsistence fish spccles. O,-er!he pasl decades annual
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yield in closed water culture fisheries and in marine fisheriC', gradually increased bul

annual yields decreased In open water capture fisheries 10 the same e:l.'1cnt Potentials

of the open water fisheries is being reduced e'iery year as more and more fish'habltats

are removed and I or altered for crop production. The direct loss to the fishel)' of a

FeD project will come from the land from which flooding is eliminated, Direct fish

han-est loss from every hc<;tareof nood plain removed has been estimated 10 vary

between 37 kg to 110 kg (MPO, 1989). Loss of biodiversity is another impact of FeD

development.

1.3 fish P"(Iducrion in Bangladesh
Inland fishenes and aquaculture are the major contributors offish. production covenng

50% and 22% of the total production respectively (DoF, 2002). Though Ihe everage

annual gro\'ilh rate offish produClion dunng the year 1995-2001 was around 7% it IS

not enough to meet the demand of additIOnal people, Moreover, different types of

native fish.species are declining day by day due to the construction of different water

control structures under water de\'elopment projects.

Fisheries can broadly be divided into two types, namely, capture fisheries end culture

fisheries. In capture fisheries human intervention comes in the stage of hanesting

only, whereas in culture fishenes it is involved in all stages, starting from rearing the

sloek to harvesting, Till the recent past, capture fisheries ha.vebeen the malOsource of

mland fish productIOn,The IOtaifish production in Bang]adesh during 2001-2002 was.,
1.89 million Mf of which 78,03% Wasobtained from inland waters (OoF, 2002), A

total of Tkl6371 mllhon was earned by exportmg 414M2 MT of fish and fisheries

products In 2001-02, which contributed 4.76% of the total, export eilffiing (OoF,

2(02).
Average annual growth rate of fish production is aroWld7% InJand open water ISIhe

major source of fish production in the country. But production from dosed water

bodies IS Increasing very sharply due 10 disseminetion of adaptive techno]oglcs and

effecllve e:l.1enSlOnservices rendered by OOF, LastS years \Ish productIOn is shown

in table 1 .1 and annual total catch and area productIVIty's by sector of fisheries for

July 2003- June 2004 is shown 111table 1.2, ...



Source: Matshya pakkha, 1llBangia (DoF ,20(5)

Table 1 1: Major group-wise contribution in fish production (2004-05)

Yffl< Source-wise production (metric ton) Total (metlic

Open water Closed water Marine ton)

2000-01 689 m 379 Inl

2001-02 689 no 410 1886

2002-03 709 '" m 1998

2003-04 732 915 455 2102

2004-05 (Projected) 822 940 496 2258

Table 1,2; Annual Total catch and Area prodUctivity's by seelar of Fisheries for July

2003-June 2004.

Source: Matshya Pakkha, in Bangia (DoF ,2005)

Sector of Fisheries Water Area, Total Cllim, Catch/Area,

hectare (ha) Metrietone (Mtl Kg/ha

A. Inland Fisheries

(i) Cupture
], River and Esturies 103563 ]37337

2. Sundarbans - 15242

3, Beel 114161 74328

4, Kaptai Lake 68800 7238

5 Floodplain 2832792 497922

Cupture Total 4047316 732067 34.S3 %

(ii) Culture
L Pond, & DItch 3Cl2025 795801

2, Saar 5488 4282

3. Coastal Shripm fann 203071 114660

Culture Total 513584 914752 43.52 %

Inland Total 4560900 1646819

B. Marine Fisheries

(i) lndustrial Fisheries - 32606

(Trawl)
(ii) Anisanal Fi,heries' - 422601

Marine Total - 455207 2t.66 %

Country Total 2102026 tOO %



1.4 Concept ofFish Pass
BWDH has so far implemented about 544 flood Control Drainage and Imgation

(Fem) Projects m the eountJ}' since 1954-55 and more arc under the process of

planning and construction. The main concept behind the formulatlon of the project

\vas to increase agricultural food produchoIl- These projects have been implemented

'without a comprehensi\'e assessment of their impact upon fisheries, whlch are often

significant The sequence of annual floodmg and post-flood standing water in the

floodplain fisher)' svstem are of particular importance to fishery and the f100dplam ill

monsoon months play the primary role of re-populalion and increase of bw-mass in

open water fishery production system, During Floods, fish move out into the flood

plain for feeding, grazing, growth and reproduction. Interruption of natural cycle of

lIooding and recession of flood in channels by flood Control Drainage & Irrigation

(feD!) work adversely affected (he natural fisheries production system, H is beheved

that the important routes of fish migration and movement from one habItat (0 alIother

hOObeen blocked as a result of the implementation of the FeD! Projects of BWDB

(Hassan, 2002).

To mitigate the adverse impact of the FCD! projects on fishenes, specifically to allow

normal breeding nugrations and to mitigate the natural route of fish movement and

locomotion, the construction of fish pass and fish-friendly strueturcs are necessary

ThIs will help to mcrease in fish bio-dlYersity, abWll!alIceand yield, and thus help to

meet regional planning objectives of poverty a1leviahon, food selt:suff,ciency and

economic development.

1.5 Objectives (,fj<"ishp3SS

The principal objectives of Fishpass are

o Maintam water velocity within swimming capaclty offISh,

o Avoid rapid change in flow paUem.

o Operate without manual control,

o Discharge enough water to altract the fish and

o Have a wclilocated fish entrance.



Fishpass structure Needs:
o Support and mamtain the natural longitudinal and lateral migration;

o Reduce the hatchling mortality rate;

o Maint(lln connectivity between the fiver and beels for flushing and

to mamtain the condition for fish habitat;

o Redu~ the turbulence; and
o Enough flow and depth to attract fish (specially) to use the

strueture;

1,6 Impact ofFcn/FCnl projects
Embankment acl as physical bamers to migration, tending to prevent access of fish to

their usual breeding, rearing and feeding ground. It has been observed that in Hoor

areas where there is no embankment and control structure, the migrating fishes are

able to swim freely in and out between rivers and Hoors ,'ia the nenvork ofkhals, But

with embankment the natural ush migration is elTectively blocked in both dlTectlons

until embankments an: over topped or breached, The demal of migration may result in

reduction offish stock ranging from the lowering the levels of abundance to completc

depletion.
The following conditions prevail in open water flood plains before undertaking any

prOjectfor flood management and drainage (MPO 1985):

fl,h migration and movement into and out offlood"lmn occur freely:

breedmg and early gro\\1h of many species of fin fish and prawn occur in

floodplains; ~,,spawning migration of many species of fish and prawn from mers and

beels takes place 10the floodplams;
with the recession of flood waters, fish population of the floodplains retnrn

to rivers, beels and other permanent water bodies; and

fisherman harvest fish from floodplain for ,nbsistence and income

generation,

Under the post FeD project condi\lOns the follOWIngchanges usually oecnr in the

floodplain ecosplem,
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open water fish production declines due to general reductIOn in 1he area of

nood lands and beels (such as reducing the area of nursenes and feeding

ground);

regulato'" prevent mo,ement, migration and recruitment of migratory

species, specially major carp;

small SIzed fish and prawn species replace large Si700 species,

elimination of oxbows by canalization destroys pnme carp spa'~1Ung

gwunds;

cross dam on rivers prevent migration upstream, and con5equently the

upstream fishery dIsappears;

embankmenl cut of channels (khal) which connects beels to ri"eIS thus

prevenlmg both water and fish stock repJetlJshmcnt ofbeel;

embankment delay spawning migration, resulting in shortage of brood fish

stock;
Impediment 10 breedmg, fc<::dingand carll' development of tloodplain

breeding fish;

fish harvesting activity IS reduced;

reduction offish biomass conlnbution to nvers and beels: and

surface water abstractIOn for irrigation reduces the area of dry season

habItat for fish,
The ecological changes brought about by FCDl projects adversely affect both

migratory and non-migratory spccles of fish, Consequent to embankment

COnstructIOn, substantial morphological ehanges takes place m the original

e""ironment which include segmentation of ecological niche, blockade of watef

discharging channels, conversion of running water into a body of slow discharge

characteristics (in case of a reservoir) and radical transformation of long establlshed

ues and interrelationshIp betwcen organism, Other changes also occurs such as

alteration of physico-chemical condllions of spawrung ground, destructIon! shrinkagc

of rearing and feeding ground, change in turbidity and silting patterns which may

result in faIlure of spawning or meffective spawmng of some specics_ Also IlIhcn

embankments afe built around natural floodplain such as Haors, where fish spa\\TI in

shallow areas or when rivers are diverted from one system to another the nalural

genetic link in the life cycles of the fish 1Sbroken and some species might face



extinction. The lmpaet of flood control projects on fish is shQwn in fig, I.l and

summar;7ed in table 1.3.
Table 13: Impact .of flood control prQjects on fishenes with possible mitlgatlOn

measures

SO. Issues/radon Impact on Mitigation E:<ample

"'. migration suggestion
movement

1 Altered natural nooding Strong Controlled (CPP)
I nrocess FIQodi~-,;.

2 Restrict .over bank spill M,ld Spill Gate Had a plan m DWMP
and fish recruitment

3 Reduce fish migration and Medium Fish Pass Fish pass • MIP,
movement "RE, Reduce depth of Low Fish CP'
becllfloodplain ~d Friendly
internal river/canals Structure

5 Reduce number of Low Excavation Planned by "h
perenrnal beel. mcrease of beel and fisheries and DWMP
numberofseasQnal breI protectmg

10. by
sanctual".

5 Reduce water fluctuations Low Fish Planned 10DWMP
Friendly
o eration

6 Reduce rWIn "'~ Medium S ill Gates -
2 Transform perermial beel MedIum W~, .

to seawnal beel

" Reduce Qverv,'intenng Strong Ro Planned by ,.
ground excavation fisheries and DWMP

!W'W
Retention

9 Reduce inundation period Medium Control CPP
Flood;~o

10 Reduce flQW of internal Medium Contr~~o .
channels Floodm

" Deteriorate water quality Medium Control -
Floodin'

" Increase over fislung Medium Flood by SH'
Increase Culture fisberies p=

Source. Draft Feaslbiilty Report, August, 2001.
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Fig. 1.1: Impact of flood control project on fisheries.

Source: BETS, 2002
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1.7 Lotatioll of the study area _ -

SariJkandi fish pass IS located at the westero part of the Bolai canal - a link canal

between the Jamuna River and the Bangall River close to Pardcvdanga village under

Sanakandl Upazila of I:lograd,strict, Bangladesh Water Development Board (BWDB)

established the fish pass in the year 1999,

The site of (he fish pass is located about 25 km from Bogra districl to\\~ and 3 km

[rom Sariakandi upazilla head quarters, More particularly, the Slie lies on the eaSlern

bank oflhe Jarnuna River and covers 7 villages of under Kutubpur and Paikpara union

parishads (ill') of Sariakandi upaL.11aThe construction work of embankment 011

eastern bank of Jamuna River started in 1996-97 and completed in ]998 while the

conslructlOnwork of the fish pass started in 1998 and completed in 1999. Location of

study area is shown 1llfig. 1.2 and fishpass structure in the Jamuna to Bangali river at

Sariakandhi is sho\\,n m photo 1.1.

1.8 Objective of the study
Specific obJecliHls of the study are as follows,

a To Identify migratory species in the Fish-Pass,

b. To study migralional behaviours of different Fish species in

the sariakandl Fish pass and
c To find out the effect of seasonal varllltions of FIsh

mLgration,

1.9 Possible Outcome: The study will find out the migration pattern of different fish

species wllh seasonal variation through !he fish pass,
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

111e concept of a fish passes is of recenl introduction to our country_ Man} works

have been done on the fish migration and hydrolOgical aspects in different water

bodlCS m the world. However, in Bangladesh the number of such works is scanty. In

Bangladesh very few of works have been done In this area Among the study

Kowadighi Fishpass pilot project study "as carried out under FAP 6, 1998, In recent

time there has b()Cll growing awareness amongst the research in our COWl!!')' 10sludy

open water {jih migration and related hydrological and hydrauhcs aspects, Some of

these aspects, collected from literature, have been discussoo belo\\!.

2.2 Intervention aod FishMigration

Interventions in the form of embankments, sluices and regulators for FeD! schemes

create obstacles in the paUl of mIgrating fish, To overcome 1he problem, structures

may be designed so as to assist the fish to pass Ulem.The efficiency of such fish

fnendly structures depends to a large degree upon the abIlity by designers to utilize

knowledge of mIgratory behavior, spawning partems and locallons and s\\iimming

characteristics of the species, (FAP 6,1998) ,

2.3 Migration Chm:acteri~tics of Various Fish Species

Few open water fish are confined to one habnat throughout the year, The periodic and

directed travel of fish mamly for feedmg, breeding and overcoming adverse climatic

condillons IS called migration, From the point of view of migratory habits, fishes

occurring in the ri\'ers and flood plorinsarc classified as (FAP 17, 19Y4):

Resident species, which remain, confined withm the local territories.

Local migrants which perform seasonal migration within short distance for

feeding, breeding etc. (20-30 km); and
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Long distant migrant, which perform regular annual migrations for fceding,

spawning or both They migrate substantial distances, up to several

thousand kilometers, between widely different habitat.

The fish species has been divided into two categories viz. Black Fish and White Fish.

The Black fish are csscrrtially resident on floodplain. They would normally retreat

into beels or other re.'lidual waler bodies aner lhe flood have receded. The include

lostadinorms, HeleroprwuJ'les etc. The local Kai fish belongs 10 resladmeous group

and Shing fish belongs to Heteropneu.stes groups. During the dry period fuese fish

move into the 'Kun" or fish pits which are the last remnants ,,[flood plain waters,

White fishes show some dIStinctmigrBtionwithin the river system, usually associate(!

with spavvning.The white fishes can be divided into tluoo categories depending on the

extent of migration:

(i) those with considerable longitudinal migration. which may be followed by

lateral migration on to the lloodplam e.g, Pangas, Maha Shoal;

(ti) those with limited longitudinal migratlOn followed by lateral migration on to

!he floodplain (e.g. major carps such as Rue, Katla and Mngel), and

(iii) those species which are tmly ''Anadromll.i'' movmg rrom sea mto -the

freshwater to breed e.g, Hilsoo (Anadromus type offish migration) .

Mainly carp and catfish, which over winter in !he river to move into shallow areas

"vithin the Haor for breeding purposes. Other adult fish, whlCh overwinter m(lJnly

withm beels, migrate in !he opposite direction (out migration) from Haor to !he river

area for Spal'.IDng.

The migration patteni. during the post-moru;oon is a reversal condition at pre-

monsoon, Older mature adult and young new adult fish move from breeding/rearing

ground to over wintering areas.

Seasonal fish migralion patterns diVIded into the following seasons as sho\\'l\ in Fig.
2.1 (FAP 6, ]998).
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Figure 2.1: Seasonal fish migration patterns on floodplain in Bangladesh

Source: FAP-6
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# Ovem1nlering dry season (December-March) - Broods/oek and ju>'cniles

approaching recruitment SiLCare concentrated in nver duar:sand beels. No migratory

movement takes place during this period.

# Spa\\TIing nugration season (April"June). TItis season usually begins during the

pre-monsoon flood phase and conlmues into the first part of full monsoon flood

phase. Fish generally move from deeper water to shallower water. Breeding takes

place in shallower water,

# Nursery/Grow-out season (June-Sept). This is the season of rapid fish gro\\1h.

Fingerlings of those fish which bred on the floodplain arc on the nursery ground so

they do not have an access problem but the fingerlings hatched from the river

breeding species need 10get up to the floodplain.

# Flood recession season (Sepl-De\:emher). Hoadwater sl= receding. As waler area

shrinks fish move into deeper waler navigating along khals and river channel,

majority migrate to deeper water during flood recession except a few species. A fish

moving from floodplain out in to river nonnally moves along khat.

To summarize for the .majority of fish species the following principal fish migration

takes place: active breeding migration of brood stock from over wintenng grounds to

breeding ground: passive hatchling/fingerlings migration from breeding grolllld to

nursery/grazing grounds, aclive migration of Juveniles and brood stock from breedmg

and orlgrazmg grounds to over wintenng ground,

2.4 MigrationPattern

The fish migration and movement patlern in the floodplain areas through a 12.monlh

cycle is basically the same; however, some differences are obseT'ied wtth the varying

conditions assocIated "",th dIfferent hydrological regions namely: northeast,

southwest and south-central regions elC(FAP 6, 1998).

During the hfe cycle of fish, spawning, feeding and over-wintering belong to a smgle

migration, Almost every fish migrate and mo,'e 10 fulfill some bIological needs like

spavming, feeding, larval development etc. Fishes require nugrating to fulfill each of
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these activilles. Fish migration and recruitment is responsible for maintaining a

sustainable population balance, bio-dl\'ersity and fish production of different haMals.

The factors that largely control the events in ilie fish's life cycle are rain, temperature,

duration and extent of inundalion, nuctuallon in water level, waler flow and velocity

In the river. The extent of beeIs and haors along WIththeIr inter"cQnnecting channels

and the ovcrwirrtering grounds are also important factors that influences the life cycle

offish.

Purpose of fish migration is to fulfill three objectives: spa'Mling, nursing/feeding, and

overwintering. Fishes that breed in the flver are major cmps, air, chital, baghaair and

small spocies. On the other hand, floodplain resident small fishes eg, boal and ghonia

breed in the floodplairu;, Flshes start spa"mng by migration In the pre-monsoon, rear

the young in the floodplain during monsoon and relurn to !he deeper areas (beels,

riversJduars) for shelter during post-monsoon G<llda chingri broods in the coastal

areas and their post larvae and juveniles mIgrate up to the floodplain, juvenile Hilisha

migrate to the sea and return to the floodplain after maturing, while pnngas remain in

the rivers (Draft Feasibdity Report, 2(01)

Fishes that take shelter in the nvers and beels start m;,,~ng with the Offictof monsoon

into the spawning areas. The destinalion and lime varies from species to species; some

prefer rivers, some prefer channels, willie others prefer river/channel confluences or

the newly inundated floodpllllns

The species that go to the rivers from beels for spav.ming are kalla, mi, calibaus,

mrigel, catfish, guizza, rita, paJxla, bacha, gharua, balashi, kajuli etc. Major carps

migrate from the beels and duars against current in the ri\'ers/charmeJs longitudinally

for spawning in March-May. In the NE region, they start ffilgmllon for spawning

early. This happens because rain and favorable conditions for migration start in this

region earlier other areas, In Ihe norlhwest and oilier regions, migration for spawning

starts morethan a month later (FAP 6, 1998).

After spawning in upstream locatIons, the adult clIIJlsmigrate downstream and than

move laterally in to the f100dpllllnfor feeding. The hatchlings in early slages migrale
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or get swept downstream with the nvcr current and gradually entcr the inundated

floodplam for feeding and growing.

Many mature boa!, tengra, air, rita, ghonia, latkin!, nil, kalibaus and mrigel were

observoo ascending (migration for spUVlming)agaillSt heavy current through Kakura

Khat In the Surma-Kushiyara area as they moved from the Surma river 10 the

floodplain during mid-March to May (FAP 6, 1998)..

Fishes that start movmg fOf spawning as soon as water inundates floodplams of the

beel arc koi, singh, magur, puti, gutum, guchi and snakeheads that remain In the beels

throughout the dry season The.se fish species migrate locally and laterally to the

shallow floodplains, adjacent beefs through connocting charme\.<iand inundated low

lands for spawning, feeding and growth. Mature eels, many small fish species and

small shnmps canying eggs migrate to floodplain during early monsoon both against

and in favor of current for spawning. It is estimated that about 30 spe\:ies migrate

actIvely or passively from the rivers 10floodplains during thIS time (Draft Feasibilily

Report, 1001),

2.5 Riverine Fish Migration in Bangladesh.

On the basis of their behavior ntalllly related to migration and reproduction, the fish

spe\:ies of Bangladesh can be diVIded as Whitefish and Blackfish (Tsai and Ali,

1985). Blackfish species are able to tolerate the de-o"}'gena!cd water conditions of the

dry season floodplain water bodtes and may spend most of their Jives in a single 'water
body,

These include species such as snakeheads, catfish and climbing perch (AMbaS

lesludmeus). "Whitefish" migrate upstream and laterally to the inundated floodplains

adjacenl to the river channel in the late dry season or early rainy seasOn in order 10

spav.n in the quiet nutrienHich waters. The eggs and larvae of these species are

drifting dol'mStream and are entering the floodplain v,ith the floodwater, where they

feed on the developed plankton, At the end of the rainy season, the adults and young

of the year escape/migrate to Main River channel in order to avoid the harsh

conditIons of thc floodplam during the dry season. White fish or Riverine fish in



Bangladesh COft51Stmainly of Rui, Cattla, Mrigal, Pangash, etc and they comp<Jse 5_

10% of the total inland catch of Bangladesh (DoF, 1998) The fry migration route in

Bangladesh is shown in Fig. 2,2,

co""
•........".'~.~~~.~c.~~,c~"~•••.........•""""'~_O'~I~

, ,

", -----~~------"

Fig. 2.2: Fry migration routes in Bangladesh,
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Tsai and Ali (1985) first studl<;ldmigration and spawning of the major carp in

Bangladesh in 1983-85. They found that the major carp "in Bangladesh were

comprised of three stocks: the Brahmaputra stock POOmastock and the Upper Meghna

stock The Brahmaputra stock is the largest stock in Bangladesh, and its spa"l1ing

grounds are located in the Southern tribUlanes of the Brahmaputra river in (he Assam

Hills and Letha Range, Assam. Upstream migration of adult major carps in the

JarnunwBrahmaputra River starts in March, coinciding with the gradual nse of water

level. Spa",TIing starts in May, Mlh the onsel of the Southwest monsoon, and

continues till the end of July (Tsai and Ali, 1985).

The long range of the migratron of re\'erie fish and the return of the larvae makes

them vulnerable. Large numbers of adults are caught before they Teachthe spawning

place. The newborn larvae are searched for by predators and fishermen and encounter

numerous water management structures such as sluices and regulators before they are

back in the f1oodplams.Consequently !heir numbers decline sIgnificantly on their way

down to wards the floodplain as indicated (Tsai and Ali, 1985).

2.6 Mechanism of Fish Migration

The migration hming depends On interaction between physiological state of the fish

and external triggering factors in the CIlvironment(Hoar 1958, 1976; Fontaine 1975;

Woodhead 1975; Meier and Fivizzani 1980; NorthcOle, 1984). The thyroid hormone

ISlhe important faclor ror migranon (G<:idinet al 1974) but also for orientanon (mo-'e

upstream or downstream) The thyroid activity also may In part be limed by the lunar

cycle (Grau 1982). Further more due to thunder some of the catfISh in the beel also

triggered In the preparation for thyroid activity. HI!;'ha can migrate from sea 10fresh

waler as it body has osmo-regulmory capability to adjust both saline and non~saline

condition but carp can not. The sensor system of a fish received signals from the

environment and affects its migratory behavior. The environment stimulus such as

hydrology, water currrenl, !lgbt ortcmperamre acts as a "director" ofmovemenL

,,
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2.7 Migration Factor ofFish

Migrations are mostly for spavmmg take place when llshes actively flee adverse

conditions. Many factors influence migralory movements, they may be grouped for

convenience as (Lagler, 1%7)

Physical

Chemical; and

BIOlogical

Physical factors include hallam materials, water depth. pressure (water and

atmospheric), current and tide, turbidity, topography, gradient, temperature and light-
intensity, photoperiod and quality.

C1Jernical factors are salinity, alkalinity, hydrogen ion concentration, dissolve gases,

odors, taste and pollutants.

Biological factors of migration are blood pressure, sexual development, phototaxis,

socml response, predators, competitors, hooger, food, memory, physiological cloc~
and endocrine state,

The foregoing factors Intact in various ways to continue direct and arrest ffilgrations

and movements. lbroughout, nervous and endocrine mechanisms are imponant m

orientation and timing.

2.8 Hydrology, Hydraulic and }'ish Migration

Hydrological and hydraulic changes mfluence the total proeess offish migration. The

migration of fish for breeding, grazmg and recruitment are rearranged along \,~th the

hydrological and hydraulic changes (FAP 6, 1998).

Table 2,1 sho\vs the influences of hydrology and hydraulics on fish of northeastern

region but can be applied in other parts of Bangladesh "ith some modifications,

especially with the time factor (EGIS, 1997).
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Table 2.1: Influence of Hyd'"lliogy and Hydraulic Ill' "'ish Activity in NOI'thea.lt
Region

SL. Hydrological and BeginninglU.ual Influence on Fish Activity.,. Hydrnulk Factol'll Ti_
l ••••• February-April Influence 10 breed small fishes
2 Thunder February-March Breed small fishes and prepare big

fishes foc breeding, spawning
migration of carps and catfishes

3 Water Level fuse March-May Breeding of small fishes, Spa'll.ning
migration, dispersion of ha/chlings 0
small fishes

4 Water Current (pre. March-May Spawning migration ~d hatchling
monsoon) distribution

5 Inundation June-September Grll7jng and feeding in the floodplain
6 Flood , June-September Mixing and disperSIOn of species,

migration and movement, F1uctualion o May-August DIspersion of fish and breeding
Water Level

8 Water Recession September- aking shelter '" perenmal water
iN~vembcr bodies

9 Drought December-February Shelter in deeper waler bodies

Source: EGIS, 1997
Both longitudinal and lateral migration is slrongly influenced by hydrology,

Hydraulic factors and Its seasonality, Table 2,1 sUllll1l31"iLedthe influence of

hydrology on fish aclivlly, At the onset of monsoon, March 10 May, rain slarts with

thunder and water accumulated in low pockets and beels. The river water level start

rising and eventually inundates the floodplain. Water from river and with the rainfall

run offbnngs more food in the beels for aquallc ecosystem. The rapid growth of fish

food in the floodplain making l\ suitable for spawlllng, feeding and gro",th of fish

During early part of the pre-monsoon the major cmp moves longitudinally from the

beel5 and duars against the river current in the river to the spawning ground.

At the recession of monsoon, the fish start migrating to the deeper water bodies. Afler

spending three to six months in the floodplain, some of the fish species al all groI\1h

stages migrate back through the canals 10 the river. ThlS outward migration,
•

predominantly passive migration, starts from mid-September and continue up to

November. Some fish migrate rrom river to the beels and remain refuge in the winter.

Early rainfall and flooding enhance and widen the spawning and spawning migration

while late monsOl)n can delay or migration and productive activities,
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CHAPTER THREE

OPEN WATER FISHERIES AND FlSHPASS STRUCTURES

3.11ntroduclion
More than 266 specIes of indigenous fish (lveN, 2000) and o\'er 20 species of

indigenous prll\vns have been recorded in the open inland water system (Raluru.:n,

1998). Many of these species migrate considerable dIstance upstream (under the

stimulus of rising water) to reach spa\'ming areas; the fish then move out over the

f100dplam as water extend laterally (Ali, ]989). A direct rel31ionship can be drawn

between the magnitude of the annual lJood event mul101al fish production (pAP 6,

1994). Breeding of inland fish are intimately bound to the sequence of annual

flooding (Welcome, 1985). Monsoon floods connect the primary habitats types like

rivers, canals, floodplain, haors, and heels of the mland of the open water to mcrease

fish population in number and biomass. Nutrition-rich and food.rich floodplain also

provIdes nursery and feeding ground for hatchling, fry, and juveniles and ofa number

of river-breeding and floodplain-breeding species (Ali, 1991). Young fish utilize

floodplain nurser)' and grow-out hahllats for four to five months before entering

riverine or estuarine habitats (Agure, 1989). Hence to sru;tain fish production needs to

maintain the fish habitat and proper connectivity with the river/now system.

3.2 FishHabitats
Water cremes fish habitat and without habitat there is no fishery. The amount of water

necessary to provide adequate and stable habitat will also provide for a healthy

fishery. Fish preferred specific depth classes on a floodplain and biodiverSIty is

related to the subsistence fishing activity in the floodplain (EGI8, 1997). Hence, it is

important to allocate the mimmum amount of"'1lter necessary to protect and maintain

habitat. By proteettrig habitat antomatically protect flsheries and fish biodil'ersityc

Five primary maintenance habitats relate to major fish dlVlsioll5:

Perennial Beel: all major fIShspecies can be found ir. small to large beels which

hold water throughout the year.
Seawnal Beel: small fish species utilize small, seasonal beels early in the season

and then hold in \~ry shallow areas within vegetation as water recedes.
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!Q!!!]: khals (canals) are habitat which connect beels with flyers and dislrlbutory

charmcls and provide migratory roules for fish bct\\'llcn rivers and floodplain-

beels. Fish species frequently hold over in isolated pools and pockets of water,

Rivers: the principle source of migratory specIes and other riverine specIes whIch

migrate out ohhe floodplain with receding water 10hold in pools and other deep

\'vater.
~: most ponds in Bangladesh are maintained for fish culture purposes and the

fish species are typically aquaculture species. Pagars arc small seasonal ponds

defined only after water recedes from the floodplain m heels where subSIstence

fishing occurs.

Flood control or other water development inputs on fisheries can then be predicted as

the loss of specific fish habitat quantllics (i.e., almllmts of spawning, nursery) and the

reduction of aquatic habitat.Thcre are m'o principle seasons in Bangladesh (wet and

dry) which define the available fish habllatat any given time, Fish specIes native to

Bangladesh watel"'Shave evolved with and adapted to the hydrologic cycle, During

the monsoon season (May through October) fish expand their range throughout the

floodplain, while ill the dry season fish seck refuge in discrcte bodIes of s!andmg

waler. During each of the two seasons fish life cycles are qulle different and have

evolved to capitalize on habitat which has been created by hydrologic conditions

(FA? 17, 1994),

3.2.1 Dry Season
The dry season starts from DC\:ernherand ends in March/April In the dry season fish

are wOOned to several types of habitat During the dry season, which is the most

stressful lime of the hydrologic cycle, fish are in a maintenance or holding cycle m

standing water, Except for a few small fish species, spawnmg and early rearing does

not oC\:ur during the dry season Recruitment of young-of-the-ycar fish into the

population has already occurred, and dry season habitat can therefore be defined as

mainlenance habitat,



At the end of dry season, brccdmg activities triggered depending on the rainfall and

water volume 10the floodplaJO.Magur, shingi, looi,and gazar start breeding at the end

of March and early ApriL

3.2.2 Wet Season
In the wet season, the' floodplain environment offers a dramatically increased livmg

space and availability of resources, During the peak monsoon period, l1oodplaJOrich

",ith food supply and devClopment of young fishes ISextremely rapid and eggs tend to

hatch relatively quickly _ for example the eggs of major carps hatch wIthin ]6 hours.

The wet (monsoon) season habitat can be termed life cycle habitat. Fish initiate

rrugration and spawning activilles in response to rising water Ie,'els across the

floodplains Those fish holdmg in beels, canals, and ri,-ers emerge from the dry

season habitat and move to spawning areas, While spawning and nursery grow--out

occur primarily in shallow water areas of the 110odp\am.

3.3 Fish production
The fIsh production includes the standing stock and production estimates for number

of habitats such as river, beels and floodplains, Thc fish population consists of a

stock which may represent a single species, a group of species having sinular

recnntment, gro"th and mortality characteristics, or a commuruty interaction through

the flood regime and its ecosystem (Welcomme & Hagborg, ]977)

In Bangladesh, ovC'!'266 species, several type habitats and further more complex

hydrology which make complicated to estimate fish production. Catch offish is used

to ,isua!lze the size of the fisheries population. Prior to 1983/M4, fish production

estimates were based primanly on fish consumption data generated by the Nutriuon

SurVeyof Rural Bangladesh for 1962--64,1975-76 and 19\\1-82. Bangladesh Fisheries

Survey Statistics (BFRSS) uses different statistical approaches for different water

bodIes groups such as river fisheries, beel and subsistence catch on flood lands

(BFRSS,2000),
River fi~heries production i~ esUmated to use CAS (Catch Assessment Survey) at

selected fish landing points. Beel production estimates are deri\'ed by determining
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mean )~eJd per unit area for some r.electodbeels through ~Unl:Ys.and then multipl)'

b)' tbc total area of boels in each grell1er(old) di$lrict.Whm subsisten<:ecll.1chon the

flood lands b dclcmtined by CAS of sample households in seleded l'i1Iages \0

determine the mean catch per households and then multiply lollll households by

dirnic:lS.

3.U nsh tlItdl tn'nd,
The Dpcl1wlder inland capture fisheries gTe\" b)' S,~per annum from 1984185.

Species composition of capwro lisrn:ries production is dominated by miscelJaneous

species (mllin!r cholomadl). CllrJlarnIllsh:1 are 1M boromad1, which contribute to tl\(,

total fish production .bout 20% llIld IS pen:enl respccti"e1r.

About 6J pcrccrrt of the open \\1ller inland fisheries contribute from boromoeh of

\,hith 50% from culture fisheries. The lmtd of ca1d:JstlltistiCSof borotl1lld:land

cholomadl ofcaplUrc inland fisher)";$ shO\>,nin Figure 3.1.

Rivers lire the ll\O$1importlll1\hllrycsting h:l.bitlllwhich llCCOumsfor I7% of the inland

fISh production. The ri-'cr and estuaries production reduce about 2.5% per tnnum

since 19l14.The lower and Upper Meghna Ri\"er conlribLllc obout 75% of the kllnl

river prDduclion. The HI/sa is the mnjor species (about SOV.of the ol'emll prillCipni

rher production) in the Ii,'cr and highest ClIIchin \he lower Mcghn:t Rin'T. While carp

md miscelllllleous species mainly concenlmted in the Jamuntl md Brahmnputro rher

(I'AP 17, 1994).

OponWlltorf"lsh catch
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E ~0Xli 2O:l,0Xl'
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10Xl,0Xl
Sl,OXl '
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Vea,

1--BOII)mSC/l__ ChoIDrTIIId'I_PrlI'ious Y"'" too<led ~"'. (.ql<m) I
Figure 3.1; Open l\o'llttr rub mlch (boromach and rltotOmJIdJ)
Source; FAP 17, 1994
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The closed waler (pond) culture production grew from 112,000 mt to 262,000 mlover

the period of 11 year since 1984. Pond contributes about 23% of overall production.

Pond production in greater MymetlSingh dlStrict is mainly carps. More culture

fisheries growing because of more awareness and knowledge about the financIal

benefits, micro-CredIt and more lands are protected by flood oontrol projects_

The fish production for the floodplains, based on world "ide data, suggests that

values typically range from 40-60 kgfhalyear (Welcomme 1979; 1985). Welcomme

(1985) estimated that the mean yield for tropical rivers at maximum flood is between

16-40 kglhalyr. Accounting for effort, Bayley (1988) suggested that maximum

potential yields from tropical floodplains are ()f 110-160 kglhalyear that means 13

fisherman1km2 including both full-time and part-lime fishermen. The widely u.ed

Wc1cornme empirical equation for estimating floodplain fish catch prediction a MSY

(Maximum Sustainable Yield) of 45 kglhalyear. FAl'6 made an estimate on nominal

yield for the upper Meghna riyer floodplain in BangladC'Shrange from 37 to 45

kgfhalyear, suggesting that the floodplain is fully exploited and there may be worst

then this case for the other floodplain in the cowrtIy,

In BangladC'Sh,floodplain productiYity ranged from 86kgfha/year to 180kglhalyear

based on Third Fisheries projecl The FAP 1Ts estimated mean yield for all open

water floodplain was 101 +16 kglhalyear, The catch per unit area (CPUA) for

different fisheries habitats as obtained from different monitonng programs in

Bangladesh is shown in Table 3.1.

Table 3.1: Catth per unit amt (CPUA) by habitat

Habitat type Unit FAPl FAP FAl' I'AP FAP GOyt
7 W 5.2 3.1 6

Per. pond (cult.) Kgih, 2100 1820

S~~nal pond K.'" 600
cult.
Beels (perennial) Kgiho 515 10> 51 ':

Flooded land Kg'h, W 130
F3 Kgiho 450 '03 489



F' """"
no 123 '" 132

Fl Kf/h. 60 58 30

FO~F Kf/h. 0 0 0 5

Major river """"Regional rh-er Kg'km
15'

C~"
Source: FAP 17, 1994.

3.3.2 Fishconsumption

The fIsh is main source of animal protein in the rural llfea The current national per

person supply is calculated by FAD (Laureti 1991) as 7.2 kg per yea!. BFRSS data

indicate that 11 million house holds earned Oul subsistence fishing in BlUlgladesh in

1991/92, catching 20,94 kg per house hold. Assuming that the average size of the

house holds is 5; "the estimated per capita supply from subsistence fishing is only 4.2

kg per person, which is an about half of the FAD estimate, However, if the

subsistence catch is llIIderestimated ill BFRSS statisUcs (World 8:mk, ]991) the.

consumption per capita even less.

However, this estimate In Bangladesh. the historical trend in fish consumption is

declining. In 1961, per capita supply "''lIS 14.4 kg/year hut this decrease to 7,2 kg/year

ill 1989 almost 50% reduction shown in Figure 3.2.

. I I

roo" ~" ~"" ~"" t:- ~o" ~'h"" fi]> ro" _Q::. _"'OJ
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

y",

Figure 3,2. Fish consumption (kg/capita) in Bangladesh (FAP 6, 1994).
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3.4 Flood control impacts on fish production
Flood control structures almost certainly entail \he greater use of embankments to

control or partially control the encroachment of floodwater (FAP 17, 1993). Though

the e\idence is fragmentary, it is dear that flood control does have an impact on fish

production from the open water fisheries by obstructing the access of riverine fish to

the flood-plaln; thereby restricting thelf opportunities for feeding and reproduction.

This obstruction would ll1sobmit the numbers of fish available to households living

on the flood-plain.

Reduction offlood extent will decrease the extent of tile feeding grounds for fish with

aconsequent fall In production of the fisheries. Reduction of flood depth may increase

productivity of the aquatic environment and increase the availability of nesting sites

for "blackfish" species; the effect of this on overall fisheries production is uncertain

but could well increase the productive potential of the residential "blackfish" species_

Restriclion of river bank overspill will delay lhe inundation of tile flood which WIll

disrupt the brwding cycles of "whitefish" species and decrease the distribution of

'\vhitefish" hatchlings over the flood-plain. This would have a major impact on the

bIodiversity of the fishery, '.vilh an unkno\\lll effect on the productive potential of the

fishery_ [n addition, restricted access to the flood-plain through channels and

rcgulators would allow applicatIon of more efficient fishing techniques, leaving the

fishery more susceptible to over fishing with a consequent fall in long-tern

production. Reduction of ",ater flow through the flood control scheme will increase

the risk of pollution with a consequent degradation of land and water resources

leading to a fall in production. Finally increased drainage congestion would increase

the aquatic h:l.bitatbul the effect on ermronmental capacity is uncertain gh-en the

possible impact on waler quality; the effect on fisheries production is therefore

uncertain (FAP 17 Technical Document, 1993).

3.5 Fish Pass and Fisb Friendly Strocture
Fish-Pass structure may be defined as the structure through which all kind of fishes

can move throughout the year (monsoon and Pre-monsoon), 'This type ofslructure is

I
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very efficient in reducing big head differences between the River side and Country

side (bed /floodplain). The structure elements of Fish Pass are so arranged thai the

difference in head be easily minitmzed. The structure is suitable for all kind of

hydrological conditions in partial flood control, full flood oontrol and tidal

environments (Husain, 1998). A typical vertical slot fish -pass structure is slIo,"""in

fig - 3.3

Fish-Friendly structure are generally designed to ensure flow from river to flood plain

during monsoon (from June to September) period and are normally construCled as a

part or adjacent to an existing regulator The mam function of the structure is the safe

movement of fish spawn, fish fry and fingerling including bigger fishes through it -

The structure is suitable in full flood embankmenL A Fish-Friendly structure is shown

in fig 3.4.

In Bangladesh, structures to be circumvented are generally relatively low, and

differences in water height are likely to be small....t>encompared for example to hydro

electric dam However ideally there should be difference in water height across the

structure since a flow ofwaler is required to attract the migratory fish. A comparison

between a Fishpass and Fish friendly structure is shown in table 3.2

Table 3.2: Comparison ofFISh-Pass and Fish-Friendly Structure

Source: Draft Feaslbihty Report, 2000

51.

I Fish-Pass Structure Fish.Friendly Structure
N,.
J. Suitable for all season. Generall workable in monsoon season

, Effective in both partial and full flood Effective in full flood control
control embankment nroiects embankment ro"ects.

3.
Ensure safe movement of all kmd of Ensure safe movement offish fr\', fish
fish round thewar. hatchlinl! and fin erlin "

4.
A relatively bigger structure and CompllJatively small structure and less
"""ensive. ' costl~

..



3.3 A

Fig. 3.3: A typical vertical slot fish -pass struClure.(A)

Fig. 3.4: A Fish-Friendly structure.(B), (Source: Draft Feasibility Report, 2000)



3.6 EIlIIlIple ofFisbpass and Fish Friendly Structure in Bangladesb

There are two fish pass structures and two fish friendly structure already constructed

in Bangladesh is ShOWIllnphoto 3.1 and some are planned to be constructed is near

future. They are shown in the following table3.3.

Table 3,3: Locations and types ofFishpass and Fish Friendly Structure in Bangladesh

Source' Draft Feasibilirty Report, 2000,

SL LoCal-ion Regulator Iype Constructed by
No.

1.
Sariakandi, Bengali Nadi, Fish Pass swns
Sira"oni

2.
Kashimpur, Kawadigbi Haor, Fish Pass

swns (FAP-

Moulvibazar 6'

3. Jugini, Lohajong River, Tangml
Fish Friendly ~:OB(FAP-
Structure 20

, Morichardanra, Chapai Nababgonj
Fish Friendly BWOB
Structure

3.7 Further COllstrudion of Fish Pass in BangladeSh

To mitigate the negative impacts ofFCDl projects on open water ftsheries. feasibIlity

studies (phase-I) of fish-pass and ftsh friendly structures are to be carried out in the

completed 27 BWnS schemc distributed in 7 districts of Bangladesh. The districts are

Sunamganj, Kishoreganj, Faridpur, Baghcrhat, Gopalganj, Barguna and

Patuakhali.(Draft Feasibility Report, August 2001)

Suitability 0[27 sites in 7 districts are to be studied by thc consultants. Table 3.4 and

Tablc 3.5 show the district wise allocation of fish-Pass and Fish-friendly structures.

Out of 27 identified locations, 15 (8 for Fish-pass and 7 for Fish-friendly) structures

are 10be finally selected and a ranking for the implementation of the structures arc to

be provided on the basis of importance and feasibihty.



Table 34 - Distridwise allocations for Fish-Pass Structures

35

SI District '
Number of Comment

No. Structures •
L SunamganJ 6 Out of 12 Fi~h-pass structures, 8 are 10

2. Gopalganj 2 be IinaIly selected

3 KishQreganJ 2, Bagherhat 2

ToW L2

Source: Draft FeasIbility Report August, 2001

Table3.5: Distrid wise allocations for Fish-friendly Strurtu~

st. District
Numberof

No. Structures
Commenl

1 Sunamganj , Out of 15 Fish.friendly structures, 7 are \0

2. GopaJganj 2 be finally selected

3. Kishoreganj 1,. Bagherhat 4

5. Bargur.a 2

6. Patuakhali 1, Faridpur 1

Tola! 15
Source: Draft Feasibility Report August, 2001
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K.JL<!himpur Fishpass
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TlIJ1gnil Fish riendly Sll'\I(lurc Chapain3wbgnnj Fish Fric:ndl~.
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Photo 3.1: FishpllSS llIId Fish Friendly SINdures in BllIIgladesli.
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CHAPTER FOUR

METHODOLOGY

4.11ntrodudiOD

The methodology used in the present study is mainly the anaIYSlSof information

collected from field visit, literature and secondary data.

4.2 Field Visit

Sc\'eral field visits have been made in the study area during the study period (From

March 2005 to March 2006). Field visits were made basically to collect primary data

4.3 Literature Review

A detailed literature review related 10 fish migration and fish pass structure has been,
,""",
4.4 Data Colledion. Primary and Secondary data have bem collected. During the

field visit questionnaire survey was conductoo. and other data were collected. In

addition to this, the data which have bem collected by the questionnaire survey was

verified through Focus Group DIscussion (FGD). The movement of dilTerent types of

fish has been observed. Fishing activities in and around the fishpass ha,e also been

carefully observed which was vel)' essential to identify the problem prevailing for the

fishpass structure. As such the main focus of the field visit was 10assess the phYSical

Structure and surrounding conditions of fishpllSS.

4A.l Secondary Data Collection:

Secondary data have been collected from different agencies and GoB publication,

Information about fish migration characterisllcs and biological characteristics of fish

has been collected from the following reports :

Report of fourth F.sheries Project Ministry of Fisheries,

FAP 6 and FaP 17

CEGIS report on fisheries and fishpass management.

Small Scale Water Resources f>e\-elopmentProject, LGED.

Repots/ dbcumenls of the Bangladesh Water Development Board (BWDB),

International Union of Conservation of Nature (IUCN), BETS, WARPO

publication and other relevantliterarures.



4.4.2 PrilRllry Data Colledion:

Fishermen opinion on project performance and fish migration were collected lhrough

questiormaire survey. The questionnaire was designed considering the objective of the

present study. QtiCstionnaire schedules were used to collect various information, "iz.

Name of the seasonal mignrtory fish species (Fish fry, Hatchling species and

SpuW11lngspooes).

a. Questionnaire Survey

Questionnaire Survey is it special decision making tool that will analyze the criteria to

attend the ffiil1lllgementgoals and will present the aJtemativcs wilb scope the

managers to take decisions. In another word questionnaire sur,ey is the process to

IdentifY any potential conflict of interest and pOSSiblesolution of such problems. A

structured questlOnltalre (attached in Annexun:) covering technical, institutional,

beneficiaries partiCipation, soeio~ economic, environmental and legal framework

issues has been used to gather information from the local beneficiaries. The survey

has been conducted in 4 unions ( 42 households of 12 villages) namely: Fulbari,

Narchi, Sariakandi and Kutubpur in the floodplains of Jamuna and Bangali Rwers

where the fish pass has duect impact Among these Union Sariakandi Union is eritica~

considering its location of the fish pass.

Questionnaire survey has been conducted in the area where !he fish pass has direct or

indirect impact in terms of fish production. To substantiate survey findings Four

group discussions with the benefiCIarieswere carried out IIIimportant localions of the

project area Besides, interview session was also carried out with local BWDB and

DoF officials.

b. Focus Group Discussion (FGD).

A total of four FGDs were carried out at lbe study site. Specific knowledge was

gathered from an lOleragcncy coordinauon meeting arranged in the office of the Su~

Divisional Engineer, BWDB. Participation of all relevllnt stakeholders, such as ,

fishermen, farmers, businessmen, local elites, member of local government



iru;titutioru;(LGls), representatives from relevant NGO along with the government

agencies (e.g., BWDB, DoF, LGED) have been ensured in that discussion.

Informahon from BWDB officials (Sub- Divisional Engineer, Sub- Assistant

Engineer, Flshpass Operator etc), Department of fisheries (DoF) officials (Upazila

Fisheries Officer. Upazila Fisheries Extension Officer ), LGED ( Upazila Engineer,

Sub- Assistant Engineer), Department of Agricultural Extension (DAE) officials, LGi

members ( Cltaimtan, Member), local elites, school teachers and relevant NGO

(TMSS) have been brought together to identify fisheries resources the factOTSthat

affect the management of the fishpass. A Total of84 participants attended in 4 FGD

session during the study period,

4.5 Sample collection

4.5.1 Sample period:

Seasonal vanation of fish migration is di\ided into four period; such as o\'er

",intenng dry season (mid December-mid March), spa\\llling migration season (mid

April-mid June), nurseryfgrow-out season (mid June-mid Sept), and flood recession

seaso n (mid Sept-mid December).

4,5,2 Sample frequency:

Fish species from the study area were collected twice per month,

4.5.3 Sampling protedure,

• Fish movement through fish pass has been observed and species have,
been collected and identified group wise.

• From the collected sample, size has been measured The individual

number of each species in a sample have been recorded.

• Sample collected from fish pass area have been preserved in

laboratory, IWFM,

• Seven major types of fishing gears and traps were used. (Gillnet, Lift

net, Seine net, Cast net, Long lines, Gbunrs Charus).
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4.6. Catch As:ressment Survey

Twice a month, the fishermen of the area caleh fishes from the sanctuaries of the

Bangali River. The Thengamma Mohila Sabuj Sangha (TMSS, a partner NGO)

collects data on J.1shcatches and fills up ,a Conn, which records both catch and elTort.

The TMSS staff collects catch data to estimate monthly catches. These data has been

collected from the office of the IMSS and DoF office at Sarikllndhi, Bogra

4.5.3.1 Catch Assessment Survey data Anal)'!!i,

Total tatch: The relationship, which is used to estimate the total catch, is ;

Total caleb - ( catch per unit effort ) ~ ( total effort)

The amount of catch per unit of fishing effort is termed as Catch per Unit Effort (
CPUE).

Active fishing days: It is defined (gear specific) as the number of days in a

reference period (e.g., a calendar month) during which fishing activities are DonnaL

Usually this variable is defined in reverse manner, thai is, by subtracting from the

calendar days those days known for zero or negligible aclnity_

Effort: A fishing unit is deiined by a fisher ( or group of fishers in the case of gears

such as the commercial seine nets) with a given t}pes of gear and eventually the

fishing cmIl. used, One unit effort is dermed by the fact that a given unit has fished

during the past 24 hours. Two units mean that one fishing unit fished in two calendar

days or two distinct units fished the same day. The definition does not account for

differences in hours aCtually spent for fishing or m the time of the dll}, the fishing did

occur, The esllmatoo tota! effort is calculatoo separately for each group of fishing
urnt as follo\\'S: '.

Total errort = (N fishing unit) ,,( days in the month)" c"
The total number of fishing UlUts(N) is known from regular standardized counttng of

the number of fishermen and the number of gears used at different sanctuaries m a

month. The proportion offishing units that are expected to fish during any given days

tScalled the Activity Coefficient CA
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Total catch IS being calculated 10 identify the impact of fish pass, The specIes

COmposillonand numherofspecies that has been caught in a specific year can also be

known from this assessment. It gives a dear idea about fish diversity and availability

of missing species in the Bangali River after implementation of the fishpass. In a

\vord this assessment provides the impact offishpass on fisheries resources ofBangah

River afler implementing the structure.

•
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CHAPTER- FIVE

Description ofthe Study Area

5.1 Introduction

Fish fry, hatchling, and spawning movement from Jamuna to Bangli river was the

main objectives of Sariakhandi fishpass project The construction work of

embankment on eastern bank of Jamuna River started in ] 996-97 and CQmpletedin

1998 while the construction ,",ork of the fish pass started in 1998 and completed in
1999.

5.1.1 Brahmaputra Right Embankment

The Brahmaputra- Jamuna River System is the largest river system in Bangladesh. An

earth embankment, knO\vn as the Bralunaputra Right Embankment" (BRE) "as built

during the late 19505 and mid 196O!; along the west, or right bank of the Jamuna,

extending for some 220km, as a protection against flooding

5.1.2 The River Bank Protedion Projed

Rlver Bank Prctection Project (RBPP) comprises of construction of river training

works at 2loeations, site B1 at Sariakandi and site B2 at Sirajganj,

Site Bl

Under contract Bj, river training works have been constructed at the follomng 3

locations of Sariakandi Upll7illa in Bogra district.

a) Rehabilitation ofKaiitola Groyne

b) Construction ofSanakandi Hard Point

c) COllStructionofMathuraparaHard Point

Construction of 6km of embankment to join the Kalitola groyne with the river bank

protection works at Mathurapara, including provision of a fishpass structure has been

completed underthe Project at a cost oflK 187.58 million,

Site Do

Under contract B2 a long reach of2.55km revetment for ri,'er training works has been

constructed at adjacent to Sir'!iganj TOl'on.
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5.2 Location orthe study area

Sariakandhi thana is located in the Eastern part ofBogra district. The project area is

bordered on the north by Sonatola and Saghata thana in Gaibandba district, on the

east by Jumuna river, Islamganj and Motherganju thana in Jama1pur dlStricl, on the

south by Kazipur thana in Sirnjgonj district and on the west by Dhunut, Gabloli and
SonaMa thana in Bogra dislrict.

Sariakandhi is located between 24°44' and 25°03' north latitudes and between 89°30'

and 89°45' east longitudes. Road distance between Bogra district and Sariahndi

thana is 22 Ian The thana occupies an area of 433 kn/ including 112 krn2 BangJi and

Jarnuna river, 2 km' water bodies and Sand dunes of 49 kin',

Sariakandi thana consists 13 Unions, 134 Mauzas and 164 Villages. Information of

sanakandi upazila with reference to its fisheries is given in Table 5.1 and location

map ofsarikandi upazila is shown in Figure 5.1.

,
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Source: Field Survey, 2006 and TFO, Sariakandi

Fig. 5.1: Location map of Sarikandl up3.L.ila



Table 5.1; Detailed infonnation ofSanakandi Upazilla with ...,ferencc to its
fisheries.

Number ofPaurashava ,
NumberofUmons "Number ofhousebolds 51.000

T ota! populatIOn 28,9710

Full time 1500

Fishermen Part time 2000
(Source: TIO, Sariakandl,2004-05) Subsistence 700

Total fishermen 4300

Fishermen Number of cooperative society S~
lXloperative society Total member of cooperative society 250

Number 0
Government

"""Om) 0
Number 3000

Ponds Non-government
Area (ha) 2"
N="" "'JOTotal
Area (ha) 250
Number 6

Beels
Area (ha) 50
Number 3

RIvers
Area (Km) 47(Km)

Flood plain area {hal 200
Tota! area of water bodies 250

Mobile lO
FIsh market

Permanent 4

l4

Pond 340

Bre' 90
Total production/catch of fish (Metric ton) River 490

Flood plain '"'TOTAL 1100

Need offish (80glmaniday) 3105

DeficH - 2005

Source: Field Survey, 2006 and TFO, Sariakandi



46

53 Description of the Sariakandi Fish Pass

The Sanakandi fish pass In Bogra District is the largest and newest fish pass of the
country,
Sariakandi fish pass is localed al the western part of the Bola; canal - a link canal

bel"een the Jamlilla River and the Bangali River close [0 Paroevrlanga village under

Sariakandi Upazila of Bogra distnCl Bangladesh Water Development Board (BWDB)

estabhshed the fish pass in the year 1999,

The fish PilSSlocated at the village Dcbdanga of kutupur Union of Sanakandi UpaLila

The site ,,[the fish pass is localed aboul 25 km far from Bogra dIstrict 10\\11and 3 km

far from Sariakandi uparilla head quarters The fish pass IS al Ihe nearest corridor

between Jamuna and Bangali Rivers. The fish pass is situated belween the Sanakandi

and Mllthurapara Hard PowIs, ThIs 1$ lfltegral part of 1he Brahmaputra Right

Embankment !hat allows fish movement between the Jamuna and Bangali Rivers.

5.4 Operations and Management Qfthe fi.hpllss

5.4,] The Managemenl Cornmillee

Sub-Dmsional Engineer, BWDB mganized a meelmg m AuguSl 2001 regardmg

formation of the management committee. About 15 participants [wm different

dIscIplines, viz. government o1TJcials. local elected represenlati,'es, communil)

members attended the meetmg. An II-member Fish Pass Management Comml1lee

(MC) was formed in that meeting. managemenl comminee of Sariakandl fish pass is

sho"n In Table 5,2
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~
Tablc5.2: Composition ofManagcrncnt Committee of Sariakandi Fish Pass

Person!IDesignation Position ;. Oh,
committee

L Upazila Fisheries Officer, Convenor
Sanakandi
2. Sub-Assistant Engineer, BWDS Member, Secretary
3. U azila Agriculture OffiC<lT Member
4. UpazilaLivestock Officer Member
5. Chairman, Kulub ur UP Member
6. Member, Kutubpur UP Member
7. Member, Kutub ur UP Member
8, Local School Teacher M="'"
9, Local. Farmer M="'"
10, Local Fish Pond 0 erator Member
II. Local Fish Pond Operator Member

Source: (Ghosh 2003)

5.4.2 Management of the Fish Pass

Though there is a management commiuee, in fact, the fish pass is solely managed by

the BWDB. A gate-moo for the fish pass has been deployed on temporary basis. Hc_

operates the fish pass as per the instructions of the BWDS officials (viz. SDE, Suh-

Assistant Engineer or Section Officer), BWDB people do oot share ideas regarding

operation & management of the fish pass with other committee members or any

member of the community.

There are four sanct~aries managed by the FFP (Fourth Fisheries Project), DoF in

association with II local NGO named lMSS. TIumgamara Mohilll Somobae Somitec

(fMSS) has organized communities for the management of sanctuaries but they are

no! involved in the managemenl of the fish pass People involved with the sanctuary

management alleged that the objective of the fish pass is not achieved due to

following reasons:

'- Real fishers and poor people from within the communities are not included in

the ffillflagement process,

••

". p,.~,
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11. Mlgralroy fish cannot reach !he sanctuaries (caught before reaclJing sanctuary

areas),

lll. Gates usually remalll closed during peak fish migration period.

IV. Bed level of the channel (as well as fish pass) is higher in the early monsoon,

waler from the Jamuna River cannol enter and so not the fish immigrated in to

the floodplains inside.

v. Usually the gates are opened aI thaI point of time when "ater level of the

Jamuna River remains high that creates !ugher current and turbulence caused

higher mortality of hatchlings.

5.4.3 Management Problems ofFish pass

1) Co:nmunity representation was not reflected In the Fish pass

management commillee (women, landless, and fishers are excluded

'from the committee)

ii) No meeting of the Fish Pass Management Committee was held _

after formation.

iti) Fishing (hatchlings, fingerlings and brood fish) in the fish pass

channel hamper fish migration

iv) There is no indication how the recurrent COSI for operation,

management and mainlerumce of the fish pass mil be met.

v) Due 10 lack of community participation, comlI1llllitydiso\\'lls the

structure.

5AA: Recommendations

i) Meehng of the committee should be held on a regular basis,

ii) To make the fish pass effective, dosed season and regulatory

measures should be adopted,

iii) Representation of fisher, landless and women in the committee

should be kept in to =unt.
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IV) Committee members should be trained up on lechlllca.l and

operational <l5pecls.

v) Mechanism should be developed for raising fund for the

commiuee that can be used for holding meetings, management and

maintenance cost of the fish pass.

5.5 Status of Fisheries Resources

As reported by !he commWJilies,fish catch has been drastically reduced in the project

area (inside of the embankment) immediately after constructlOn oCthe embankmerrt.

Availability of some commercially important fish species like, fiolda shrimp, rw,

iallibaus, bacha, chi/af and boal was abundant before the construction of JRE

(Jamuna Right Embankment) and those species now became rare in the area But in

the recent past, abundance of those fish species has been ohsened a bit higher

compared to the situation irnmelhately after construction of the IRE. People had

varied opinion that this is not only due to the fish pass, rather the upper part of the

Bangali RJver is connected with the Ghaghat River in Gaibandha district also

contribute to reappearance of those species (Ghosh, 20(3).

Facilities of fish culture increased inside the embankment Presently, people can

safely culture fish in suitable habitats that has contributed to increase overall fish

production in the area. The opnuon of the local community regarding availability of
fishes in the study area is given in Table 5.3.

Table 5.3:Opinion ofthe loaII people about the fISh spocies in the studya~

Available Fish SpecIes Threatened FIsh Species Rare Fish Species

Katla, RUl,Puti, Tengra, Taki, Large prawn, RID,Kaliboush,
Meni (Bheda),Chanda, Small pra",n, Chikra, Chitol, Boal, La!Machh,
Pabda, Koi,Chela Shing, Magur, Gojar

Source: (IUCN 2001).



5.6 Status of Biological Resoun:cs

In the study ofperfonnance evaluation ofSanakandhi fishpll5s (Ghosh, 20(3), it was

found that there are a total of 104 dIfferent fish species, 55 genera, 24 families under

10 order identified that are given in (Appendix-l), Mom: of the fish species are

commercially importllnt that is outstanding carps, catfish, eel fish and other fishes, In

same study, it V><IS also fOlmd that there are 3 phyla of fisheries item under the classes

Crustacean (Arthropoda), Gastropoda (Mollusca), Amphibia, Replllia, Mammalia

(Chordata), thai represents diiTerenl species of fisheries item (Appendix-2).
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CHAPTER SIX

RESULTS AND DISCUSSIONS

6.1lntrodudioD

Migration is an important biological feature of many fi>h species, but it has been

adversely aJIecled by flood control measures, wluch caused reduced waler extent and

connechvity. ]n order to permit fish nngrauOll, it is necessary to mainlain conditions

that favor migrants to reach their spawmllg ground. Hence the hydraulic structures

must be designed such that fish can pass tltraugh without incurring damage to them.

6.2 Monitoring of hydraulic charaderistiCli of Jamuna and Bangal; river

6.2.1Water uvel

The water level data (1999-2001) at fishpass site has been colleded from BWDB

office of Sariakandi, Bogrn The dal.ll shows that there are two peaks in this river

system. One minor peak develops at the onset ofmollSoon in July "'llh major peak at

the end of August. The duration of mll10r peak is higher than the major peak.

Almost a111he lime the water level of Jamlll1a River is higher than the Bangali River,

It Implies that the direction of water flow i~from Jarnuna to BangalL Only al the end

of major peak during the recessing slage, the water level of the Bangali occasionally_

crosses the water level of Jumuna River. The waler level of Bangali crosses the

danger level from July to mId Seplember (Figure 6.1), On the other band during July

and August when the minor and major peaks develop, the waler level crosses the

danger level of Jumuna River. The extended minor peak facililates the migration of

fish from !he breeding ground to !he feeding ground. from the fish migration calendar

it has been observed that the lDlgrallOn timing varies with category offishes. The peak

migration liming for carp and catfish is May to July_ The carp and cat fishes start

migration from April. In this river system the ,',ater levels start rismg at this lime

"",bleh prOVIde favorable environment for migration.

'"."

;if"" .•
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6.2.2 MeasurN velocities at the Fishpass

The maximum velocity that an adult fish andju\'erule can toterale vanes from species

to species. Forupstream migratory Iish species threshold velocity (minimum velocity,

\vhich leads to an orientation reaction to move against the current, values range from

1~30em/sec) is another important parameter needs to be looked after. On the other

hand critical velocity is appeared lISiIIIotlreTimportant Pllfllll1ete:r.Each species has a

distinctIVerange of critical velocities (the minimum velocity at which fish just begins

10 be carried away by ~e water flow) which represents the maximum permissible

velocity thmugh the fish friendly structure or fish pass. The velocity in the left and

middle vent of the fish pass from Mid September continuous up to Mid December is_

shown in Table 6,] & 6.2.

Table: 6.1: Measured velocities at the left vent for different head differences lit Fish
pass area. Source: Biswas, (2007).

Bud difference Position and Velori mi. Left Venl
for FishPllllS u~~~ Do"(:S~,,",aIm)

0.50 '.00 0.82

0.85 1.16 0.99

0.95 1.19 1.03

1,10 >'25 1.05

U5 1.28 1.08

1.20 1.30 LlO

1.28 1.35 1.13

Table: 6.2: Measured velocities at the middle vent for different head dilTerences at
Fish pass area

Brad diffuwo.:<: PositioollDdV~loci mi. iddl~V""t
for FilII~~S up::.~m no..r::amarca{m mi.

O~ Ll2 OM
0.85 1.19 1.02
0.95 ,n ,~
,1.10 1.27 1.13
1.15 ,W U5

,.w 1.31 1.17

1.28 1.37 '"
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The mam objective of construction of verncal slot fishLl:lSSIS thaI this type of

structure enhances energy dissIpation ami provide resting zone for !he fish 10 gain

energy. After gaining energy it wililravel !he slot in a single effort and then 11WIll

again take rest. If lhe~poollcngth and pool ",idth is higher then more energy will

dissipate within the pool. This wlil be lead 10 a decrease of velocity in the SIOI

opening. It will also provide more area 'where the speed is equal to or Jess than

cruising speed of fish,

6.3 Monitoring of Fish Movement

InformaUon on movement Qffish through !he fish pass was acquired primarily by the

fishermen who are used to caleb fish in the fish pass area, and secondarily from visual

observations of the water surface of the pools during seasonal basis, during a period

from 10 March, 200S to 10 March 2006. Migrator)' fish species are as groups

categories like Clllp, Catfish, Eel, Spiny eel, Knife fish, Sardine, Needle fish,

miscellaneous species and prawns. Generally these fish species take shelter in the

Bangali river during flood reoossion period, During sampling period presence of these

fish species in the catch from the Bangali river, were collected. From the abWldance

of species in the catch and the catch frequency related that in the year 2004-05, the

Knife fish (Chital) movement was high, but in the year 2005"()6, the Carp fish as

(Rui and Catla) are dOlTllnantspecies in the study area. 'The major migratory fish

species, which moves through the Shariakandhi Fishpass, are listed in the Table 6.3,

Table6.3: Group wi~.migratory species through Shariakandln F1Shpass

SL Group Common Seienufie Narnh Typ Total length Breeding Average
o. N=, of (em) Season catch (%)

''''' Min. M= of total
collection

~
Rui ~beo rohlla. P 22 83 Apr-lui

~~
Catla Calla calla. P 24.5 80.5 Apr-Jul

03, ative Major Mrigel Orrhinus mrigala. P 20.5 80 May"Jul 4()
04. C"'" Kalbaus :abeo ealbruu. P 23 48 ny-Jul
05. BhagnalRaik Cirrhinus reba. P 17 24 Apr-JulMinor CIUlJ (Lachu)
06. Minor Carp GonilGonia Iz.abeogonius P " " Apr-Jul
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m. Sarputi P 12 n Apr-luiunflUSsararra

08. Pm; ~nlj"s !>'orphore- P 2 12 Apr-lul

09. Boo! Wallaguarm* B 55 96 May-Jul

10. Air [Aof/Chlhys oor B 31 81 Apr-lui

i1
Large Catfish

BagbaAir Baharius yaffe/Iii B 36 90 Apr-Jul

12 Rita !rom rila B 19 44~1 known

13. Pabda Ompok pabda* P 8 17 at

i4.
known

Kani Pabda
OmfN}k P 10 18 un-Aug
blma<;ulalUS

i5. B~",
eutropirchrhys P 12 16.5

01

fe- wd", knO\VfI 32

~
Goru, Clu.pisomagarua* P • 18 Mar-Jul

12. Batashi
seudOlrOplUS P '.5 9 May-lui
atherinoidesI,.,- Small Catfish

~
Baspata ilia punctata P 35 85 May-Jul

~ ~ Batasio bmaslO B 3 55 Apr-Iul

20. . Gulsha ~IO .•bleekerj B 95 17.5 NO'
known

2l.
M_ ~nas batrachu.~B 6 19

n. Shing
eleroptleusfes B 5 15
oS!!ilis

01

23. Kuwa Gagata cell/a B 3 5
lmm

24. Kazoli JAilia COila" B 2 5
25. Billn a.•racembeleus B 21.5 56 Apr-lul

"Spiny eel
armalUS 15

TaraBain
acrogoothus B 95 21.5 NO'

aculealUs knov,n

22 , Losch Rolli 0110 ooria B 35 1.5 (Not Ilm9~

28. Chila!
OloptcrUS P 22.5 45.5 Apr-Jul

So Knife fish
chi/ala* 6

Fali
olopterus P 16.5 34.5 May-lui
noto;'temse.-

30. Sardine Chapila Gadusm chapra P 45 12.5 0' 15lmo~

31, Needle fish K&kko ~Ilell'odon P 11.5 ' 21.5 0' I
allci/a" known
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n Bcl, Glossogoblll.s P 9.5 23 Mar..()ct

f-,- iurius

~
51ro' Channa slr/O/US" P 12 42 pr-Iul

~
oki Channa punclaus. P 6 " Apr-lui

35. p,,,", Telraodon fXJtokn P 3 , No<
knownt::- Miscellanoous

Dina deverlO" P 3 7 Apr-Jul 14
~ species Chela
~ Fulchela Sa/mo.•toma phuw P 2 5 Apr-Jul

38 Chanda Chanda nama P 2 45 Mar-Oct

39. Kholisha CollsYl jascla/Us p 3.5 6 Mar-Oct

o. Mala AJnblypharyngodon p 25 5 Apr-Novlmola"
41. 00'" ~~,c:rabradllun p , 14

Prn~
Chingri ro"eMer";; No<

3
42. fabrQchiun known

leha P 2 5

TOlal 100

Source: Field stud) Survey, 2005-2006

Noles:

Ip ,II 1iZgiC Species I
IB _ 1c::::J enthic Species

Min. [:J Mirumum size offish Species

I.
c::::JIMaximum size offish Species

I .• Dominant Migratory Species

The migratory SpOOe5 collected from sludy area are anal)'zed and is found that the

dominant fish species group is Carp and second dominant group is Catfish where as,

Noodle and Losch fish group is found only I percent. The percentage of each group of

fish species is shown in Figure 6.2 and carps, catfish, and other fish species found in

study area are sho\\'Il in Photo 6,1 and 6.2.
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Figure 6.2: Percentage of different migratory species caught at Sharillkandi Fishpass
M~

6J.l Monitoring offry (hatchlings) movement.

Mo\'emenl of fish population to defined direction at defined period of time is known

lISmigration. The causes of migration are mainly for spmming or egg releasing. The

lllTVaeor fish fry needs the eoological parameters, which are not Slinilar to !hal of the

adults need. In search of such suitable place the brood fishes migrate to spav.ming

grounds. Some spwe moves up streams and other move down streams for migration

Accordingly the spu",n of those species are found at defined place at defined period of

the year.

The domm:Ull larvae found in the study area were carps and catfishes bul !he other

species were not found in a larger scale. During the study period, fry (hatchlings) of

the folloMng fIsh species are avaIlable in the fIsh pass area:

Labeo rahita, Carla ,-'alia, Cirrhinus mngala, Glossogobms glur." Labeo callham.

Clarias balfrar.hus, Purmus !>pp.

The most imporlant spccies in thc larval drift were L. ",hiUl, and G. gluns. Among

the major cWJls, all are entering the flood plain wilhin the first 6.8 weeks of the

flood.

•
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Catfish

Photo 6.1' Carps, catfish and other fISh species found in the study area.
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Photo 6.2: Carps. catfish and other fish species found in the study area
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6.3.2 Fish movement Impact of Fish pass

The main purpose of the fl5hpass is to ensure free movement of migratory fish species

and other aquatic species from !he breeding ground jamuna 10the feeding ground of

Banguli and its floodplain 10 restore natural environment, ecology and biodiversity.

The structure has bem designed on the basis of linuted scientific information on the

biological behavior of the local fish species. Thus the hydraulic conditions prevailing

at this structure as well-as time schedule of operation may not be appropriate and

more investigation is required to fine-tune these aspects of design and operation After

the construction ofBRE, large prawn (gaIda), rui, kalibaus, boa! gojar were become

threatened fish species and the meni, Chilol, pabda and meigel were missing species

until commissioning of the fispass. Missing species are defined as species which were

not recorded in the area in recent y=s bul recorded in the same area in previous

years. Thls was due to the interruption in natural flooding system_During focus group

discussion and questiomtaire survey it has been expressed by the mhabilarlts of the

locality that the production of threatened fish species has llIcreased in Bangali River

and the missing fish species are shown in Table 6.4.

Tabel6.4 Threatened fish species and missing fish species in Bangali River.

Threatened fish species Missing fish species

Pill, Com,

Calla R&k

Mrigel Sarputi

K,J1,,~ Ai,
B,o1 Meni (BhOOa)

Pahda Rita

-.Crutal Balashi

M,l> -
Large prawn Kbolisha
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6.4 Major Spe<:i~ wise catch compositi<m in the Bangali Riwr

Bangali Riyt'r it; linked to the Jamuna Rivcrthough Sariakandi Fishpass which allows

different fish eggs, juveniles, fingerlings and adult fIShto migrate when the flow and

velocity inside the fishp,ISSis not 100 strong (mamly at the onset ornse ofwaler le>el

in the Jumuna River ill (April - May). More than 80% responded that the structure

allowed adult fish, fish fry and fingerlings movement through the structure. It is found-

thai the fish catch before the construction of BRE was higher than the present

situallOll-However the present situation is better than that of just after construction of

BRE.

The fishpass commenced its operation in April 2001. Since then fish production has

increased significantly in Banglai River and are shown Table 6.5.1bis is due to

migration of fish through Sariakandi Fisbpass. It has been found thal two thud of the

total catch comprises 10 two dlfJerenl types of net In 2002-03, the seine net being

lISedfor commercial purposes comprises nearly 60% o[the total catch It shows that

fish catch on commercial group basis has improved. On the other band, before the

starting of fishpass, cast net (162%) lllId hooks and lines (23%) were individual

prevalent means to catch the fish. Ho",-ever, individual fishing was mainly on

predatory fishes like boal (Wallago attu), mol (Channa slriotus), a)Te (MyslUs oar),

etc. It shows that the production of all the species has increased due to this structure.

The structure is offering migration fucihties to the adult fish, fingerling and juveniles

and other aquatic species. Due to the construction ofBRE in sixties the production of

those fishes in Bangali were reduced markedly. But construction of the fishpass has

brought change in the production of fish in the Bangali lllIdits adjacent areas.

Table 6.5: Major species wise cateb composition in the Bangali River

2001-2002 2002_2003
Fish Species

Prod~~~OD Perunlage Production Pen:cntage,. o[total (TonI of total
Tengra 0.21 2,89 0,90 1.76

Bacha , 0.Q7 0,96 0.29 0.58

Rokhlli 0,35 4.76 2.75 5.41

Mola 0.05 0.64 0.09 0.17



Cha, 0.11 1.45 0." 0.47

Dhela • 0.14 1.89 O.6() 1.18

Mrigel 0.70 9.5\ 11.76 23.15

Carpio 0.63 8,54 4." 8.74

Rill 0.56 7.62 3.31 652
Kalibaus 0.49 66' "" 7.96

Bo. 0.84 ll.4l 6.16 12,12

AY" 0.89 12,00 5.95 11.72

Pogol 0.07 0,97 0,28 0.54

Bog~ 0.()9 1,25 0,36 0.72

Pahda 0.11 1.42 0.48 0.94

Chitol 0.11 1.42 0.64 1.25

KmJ, 0.09 1.23 0,54 1.06
Chingri 0.18 2,36 0,52, 1.02

Source: TMSS catch survey.

6.5. Spawninl: Migrational Time

Spawning migration mainly in carp fish, in the study area was found to begin at the

200 week of May and !X'ntinue up to the 3'" week of July. Catfish migration began at

the last week of March and continue up to the 2••••week of June, Speed and direction

of water flow, rise o[water level, rainfall, thunder, availability affoad items, maturity

of breed fish ensure the fish migration. In the study area spawning migration both

cross or lateral was found to occur \~1th and against the water current. Table 6.6 -

shows the spawning migration time of different fish species in the study area.

Table 6.6: Spawning migration period of different fish species in the study area

IJan IFeb IMar I Apr IMay IJun IJul I Aug ISep l0ct INov IDee I

Pous Mogh Fw, Chait Bais I.'" "'1m Srav Badr "'w """ A", POllS

..... ...... ••••••

------.~ Carp fish migration •••••••••••••••••• +Catfish migration
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6.6 MigratiorW. Behaviol'll of Different Fish Species

Generally two types of migration behaviour fouod in the fish species. One is

spawning and other is feeding Depending On the rotlle of migration of the study area

fresh waler fish species perform two types ofmigratioTl, which are,

1. Potamodromy or Limnodromy- when fishes move within the fresh water bodies

the migration is called as Potarnodromy or Linmodromy, and the fishes as

Potamodromous or Limnodromous fishes. In this movement some species prefer to

move upstream for spa",ning whereas, their fceding ground is at a lower range, for

example the ml\ior carps.

2. Diadromy - when fishes are moving freely between fresh and marine water. The

migration is called as diadromy, and the fish as diadromous fish. This migration is

divided into two phases accordmg to the habitat towards which the movement is

=mng. The types of diadromy migration are:

L Anadromy - when fishes are moving from salt water into freShwater

II, Catadromy - "men the fish is moving from fresh water inlO salt waler

The migration of the fish spocies during !he study period is potomodromous

migration. As no Hilsa were fOlmd In Ihe collection, so, anadromous migration (adult
fish) and catadromous tnlgration (jalka) were not seen.

6.7 Methods of migration

The local fishers categorized \\'hilefish (carp fish) and blackfishes (catfishe) based on

theIr migratory mo,ements. Normally, the carps swim up streams through the surface

"1ller. The migratory carps become silvery while in colour oli their dorsal surface.

The migratory shoals sometimes can easily bll seen shoWII through river water.

Whereas, mature catfishes mainly swim at a deeper water layer towards !he

dO\'I''Ilstream,The dorsal side or back of these migratory species except Pabda and

cltilal become dark Ofblack coloured,

•
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In this study, it is found that the black fishes are Boa!, PaWa, Tengra, Magur, Rita,

Air, Koi, Shiug, Gulsha, Chita! etc. Among them Chital, Gulsha and Rita were more

domm:mt species than other species. The white fIshes are Rui, Calla, Mrigel,

KaJibaush, Gonia, SafJluti, etc, of which Rui, Mirgel, Kalbaush are more dominant
species than other species.

6.8 Seasonal Variation ofFish Migration

To deterntine the seasonal migratiOllof species, fish species have been collected every

month from the up and downstream of the study area From too collected sample, size

has been measured and the individual number of eacl1species in a sample has been

recorded. The quantitative data ofmigralOty fish species were analyzed group wise on
monthly bll~HS_

Seasonal variation of fish migration ISdivided into four peJlod, such as over wintering

dry season (mid December-mid March), spa",ning migration season (mid Apnl"mid

June), nurseryfgmw-<Jutseason (mid June-mid Sept), and flood recession season (mid

Sept-mid December): During these period rune group offish species were idenlified.

Of which most of the dominanl group of fish species are carp and catfish

6.8.1 Over wintering or dry suson migration - Brood stods and mostly the

juvenIles approachmg recruitment size are concentrated in river duars and beels,

during a penod from mid December 10mid March. MIgratory movement of1arge size

carp fish takes place dUl1J1gthis period. The SpecIes showmg over wintering or dry

season migration are lisled in the Table 6.7.

Table 6.7: DIfferent fish species found during Overwintering Ordry season migration.

'L. Group Common Scientific Name T"" Commenls
No. =, of

fishRw ..abeorohua p Peak time
c", Catla calla P migration for

alive Carps Mngel Cirrhinus mrigala p large sized

Kalbaus beamlbasu p "'P'
BhagnafRaik: p(Lachu)
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0;.
Geni/Gonia lrabeo gonius P

07. ,
Sarputi Vz,nIiUS saran pe- Mmorcarp

08.
p,," '!mUus sophare P

109, M"", Clarius batracllus B "" time
10. Cat fish migration foc

Shing elcropneusles fossilis B these ,..
s ecics

11 Knife fish ChitaJ olOplerus chi/ala P
12. Sardine Chapila L/i.,ha moUus P

~
Simi ChallflQ slriams P

14. MIscellaneous Kholisha Colisa fi1sciarus pe- species
15. Mola I;;;:fl}pharyngodon p

mofa

rN""I:~C,-------------------------

P = Pelagic fishes; B =Benthic species

Peak time - Dominant fish species in migration

Source: Field study Survey, 2005-2006

6.8.2 Spawning migration _0 This season usually begins during (be pre-

monsoon flood phase and continues into the first part of full monsoon 1100d phase

(mid April to mid June). FIsh generally move from deeper water 10 shallower Ilater,

breeding takes place in shallower Walet. During this period, small Si7-e<!cat fishes and

carps were found as dominant migratory species (Table 6.8).

Table 6.8: Different fish species migration during spawnmg migration season,

SL. Group', Common
Sdentific Name

.,..
ommenhN,. N.~ offish

~ R. abeo rohila p

~
Catla Calla calla p

~ Native Carps Mrigel Cirrhinus mrigala P

104. Kalbaus Labeo calbasu P
05. BhagnafRaik Clrrhlnus reba p(Lachu)

~
Large Catfish B,oI Wallagu aim B

07. Ai, orichlhys aor B

•



08. Bagha Air BahaT/usyarrel/ii B

~ Ri. -m rila B

~
Pabda Omp'!k [Xlbda P

&- Kam Pabda Ompok bUrulcu./aws P

& Boc'" Ewropllcluhys vacha P Peak time

~
Garua CIII ;soma 'arua P of

~ Small Catfish Balash! sellda/rop/u .•alherllloides P migration

b Baspata ilia puncta/a P for small

BalaJ'1Obatas!o B sized
~

~grn allisbg.. Gulsha ySlOsbleeken B

~
Magur Clariru batrachus B

19 Shing Heleropneusles fOSSI/IS B

~~
Knife fish Chital olOplems chilala P

~~Prawns
G<Jlda Chin acrabrachiun rosenbergll P

22.- I"" acrabrachiun spp P

Notes:

p ~ Pelagic fishes; B =Benthic species

Peak time = Dominanl fish species in migration

Source: Field study Survey, 2005-2006

6.8.3 Nun;eryIGr(lw.out migration season This is the season of rapld fish gro"th

Fingerlings of those fish wrueh bred on the floodplain. The ,pamlS were laler drilled

to the nursery ground so they do not have an access problem But the fingerlings

llihich hatched from (he liver breWing species need to get up (0 the lloodpl:nll. Major

migratory Species are carp and cat fish So, the migration of these fingerhngs (0 the

floodplam aller passing certain grow out penod starts from mid June-mid Seplember

The specIes which mIgrated in this period are ShOWIlln Table 6.9

Table 6.9: Dlfferent fish species those migrate during NurseryIGro,,-out season.

SL. Common Ty",
No. Group N=. Scientific Name " Comments

fish

Q!- Rui beo rohita P Carp ml!,'1"3.tion

~
Calla Calla calla P peak time

03. Native Carps Mrigel Cirrhmus mngala P
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104. K.alhaus Labea co/basu ,
C; BhagnaiRaik Cirrhmu$ reba P

\i6
(Lachu)
Gonil(}Qnia JAbeo gOn/us P

~
Minor CaIJ'

Sarputi Un/IUSsarona ,
08. Put; Pun/ius sorphore ,
09. Boa! Waf/agu allU B
1(l. Ai, orjchlhys aor B Large catfish

IJ 1. Large Catfish
Bagha AIr alul!lus yarrellJi B

IIllgralJon peak
time

" Rita Rita rUa B
n. Pabda Om , bdo ,
" Knni Pahda am ,k bimacu./aru.< P
n B~", Eutropi,ehrhys vacha ,
" """'"

Clu ;soma !!.Qrotl ,
I". Batashi seudolroptuS p

thermQides Small catfish
18. Small Catfish Baspala Ilia puncta/a , migrauon peak
19, Tengra Ba/aslO baiaslO B time
120 Gulsha IMJ-'s/os bleekeri B
21. Magur Clanas batrachus B
22. Shing Helerop"eusles jossUis B
23. Kuwa Gagata cema B
24 Ka.L.oh Ilia coila B
25. B.m aslacembeleus B Other fishes

Spmyeel
armalUS migrahQn peak

26. acrogJImbus time
TaraBain

oculoo/us
B

27. 1.0,,,, R.m 0110 doYI B

'" Krufe fish
Chital N%p/crus chilala ,

29. Fa!i 010 fcrus IWtoplerus ,
;0 Sardine Chap,la Uisha motius ,
" Needle fish Kill'''' enen/adoll candia P

~
Miscellaneous &], Glos,-ogoblus Xiuri"s ,

~
SpecIes Shol Channa stria!us ,

~
Tali Channa puncluu., ,

"- POlka Telroodon CUlculU. P

~
Chela modeverio P

~
Fulchela ImoS/oma phulo P

~
Chanda Chanda IW./OO P

H. Kholisha Colisa ftlSClQtus ,

,
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'0 Mola mb/}pharyn&odon p
mola

41. Golda Chin " l:~rabra0iun p
Prawns gn rosenbergu

" leha ~rabrachi"n 'pp P

Source; FIeld study Sun"y, 2005-2006

Notes;

p ~ Pelagic fishes; B ~ Benthic species

Peak \lme = Dominant fish species in migrahon

6.5.4 Flood recession migration season Floodwater starts receding from mid

September contmuous up 10mid December As waler area shrinks fish rom'e into

deeper water navigating along khals and river channel, MIlJon!y of the species

migrate to deeper water during flood recession, A fish moving from floodplain out in

10 river normally movcs along the khal, Large sired carps are dorrumml migratory

species during this period. The spec,es those nugrale dunng !his SelL';onare hsted In

Table 6 10

Table 6.10: Different fish species migration during Flood recession season,

r- TypeSL. Common
No. Group N=. Scientific Name of Commenflj

fish
01. Rui ~beoroh;la I.'

eo Calla Catla calla P
0;. MrigeJ Cirrhinw'mrigola P
e, Native Carps Kalbaus beo colbom P Peak time f",
05. BhagnaiRaik Clrrhlnus reba P

large sized
(Lachu) <"P'

e6. GonilGonia [,abeo gon!us P
(17,

Minor Carp
SarpulJ ~ussarolUJ P

"' Puti "nlius- ,'urphorc P
00 Bo. Walfa/,~,alia B

'" A" urlch/hys aor B Peak time for

" Large Calfish
BaghaAir Baharius yarrcIlii B

large sized
catfish

n Rita Rila rilo B
l.3. Small Catfish Pabda Ompok paixkl P



14 Kam Pabda Ompok bimacl<!ams P
15 B~" I~'ulropi;chlhys vacha P
16. Gllisha \M}'slos bleeker; B

17. B., -,.w;;Slacembeleus
B

~
Spmyeel rmalUS

TaraBain Macrognarhus B<leu/eams
19 Losch lCmi alia day; B

~ Krufe fish Chital N%p/erus chI/ok, P
21 Foll Now rerus nolOplcrus P
n Sardine Chap;!a /isha ffU)fius P

F Needle fish Kaikka enelllodon canelto P

~
Shol ClUIIl110SlriOIliS P

~
Polka Terroodon cu.rr;ufla P

~
Chela Dmo dever;o P

g. Miscellane ous Fulchela lmoslOroo phulo P
28 SpecIes Chanda Chanda nama P
29. Kholisha Colil'ojasdam.\' p

30 Mola mblypharyngodon p
mo/a

Source, Field study Survey, 2005-2006

Notes: P = Pelagic fishes; B =Benihic species

Peak lime =Dominant fish SpecIes in mIgration

6.9 Types of migration per season in major earps and catfishes

There obtained a number of different spawning lypes In the carps and catfishes. The

carps showed five types of mIgration 35brood migration and then return nugration of

!he fingerhngs in the floodplains and !hen m !he beels and rivers. During two

harvestmg ,easons January- March and No,'ember- December the carp species were

dommated, The fingerlings prefer to dIspersers in floodplain from last of May up to

October, and return to river by September to November (Table 6.11),

The catfishes mIgrate to floodplam from March to May to breed (May- August)

These fishes return to standing water from October to early December; and reside

there from January- early April and No\'ember- December (Table 6 12).



70

The Tables 6,11 and 6.]2 show !he fish migrallon of white fish (Carps) and blac~ fish

(catfIsh) speCIes at different stage of their life cycle, collected from study area

Table 6.11: Seasonal mIgration of major carp fish (White fish) at different stage of
life ""de

Periods J F M A M J J A S 0 N D

Spalvning migration
I

Fingerhng mlgnllion

Dispersal ofYo\lJ1g Over Floodplain

Return of Young to Beet and River

Hervesting Bee! and River

Table 6.12: Sem;ona! migration of catfish (Black fish) at different slage orhfe cycle.

Penod" J F M A M J J A S 0 N D

Spewrung migration

Dispersal of Floodplain

Dispersal and Gro\\1h

Return to Standing water of young's

Heryest

Dry Season ResIdent In Standing Water

Source' Field Study Survey, 2005-2006

6.10 Velocity and migratory species:

Velocity was measured (Biswas, 2007) inside the fish pass from the Mid May and

continue up 10 !he Mid July, 2005, Velocity was measured at the middle, lell venl and

two side of the fish pass, both for upslream and downstream. Laler, from observation.

difTerent migratory species were IdentIfied at different parts of the fish pass. When

this information was superimposed, a relation can be oblmned whieh migratorY



species favours which velocity, The results are sho\\'lI in Table 6 13 and 6,14 It has

been obsen'oo that cmpfish favours a higher velocity rmge (L02 m/s 10 1.25 m/s)

than the catfish (0 94 mi. to 1.05mi.).

Table 6.13: Velocity and Migrator)' species of U/S Jumuna River,

side Average ~~~d Average Migrator)'
dllference m) Veloc~" m/s s euc'cs

Left Vent 1,00 1.05 Batasi, Chitol,
Garua, Kv,.oli,
T~c

Middle Vent Ll8 1.25 Rui, Mrigel,
Calbasu. Catla

Table 6.14: Vclocity and Migrator)' species of DIS Bangali Rivcr Ri,'er.

side Avcragc Head Average Migralory
dIfference (m) Velocilv m/s s cac'cs

Left Vent 1.00 1.02
Rui, Mrigel.
Calbasu Catla
Balasi, Cllltol,

Middlc Vent U8 094 Garua, Kn.wli,
Ten fa,

••• ••
:' .
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CHAPTER SEVEN

CONCLUSIONS AND RECOMMENDA nONS

7.1 Conclusions

• The fish pass is contributing positively towards growth of open water fi~hery

resources in the study area,

• The [ish catch in the fish pass area fish catch before the construction of ERE

was higher than the present situation However (he pre;ent sLtuation is better

lhan that ofjns! after construction of BRE

• Spawmng migration mainly in carp fiSh, in the stl1dy area was found to begin

at the 2'" week of May and continue up to the ),,1 week of luly Catfish

migration began at the last week of March and continues up 10 the 2"" w~ek of

June

• Seasonal variation was found in four periods offIsh mlgration;

-Firstly over wintering or dry season lmgratlOtl, in thiS period the large

sIze carps and small catfish especially Magur and Slung showed peak

migration,

-Secondly, spawnmg migration season, small size catfishes showed

peak migration.

-Thlrdly, nursery! grow out migration sea50ll, carps, catfIshes and Olhcr

fishe; showed peak migration.

-Fourthly, Ilood recession lmgratlOn season, large size carps and

catfishes showed peak migration,

,
• All the fish species during the study period showed patamodromous migration,

• Carpfish migrates in a higher velocity, whereas, catfIsh migrates in a lower

velocity.

.,



i,2 Recon,mendation fur Further Study

The study idemifled some research for further studies_ Following recommendatIOn,

have been made based 011the outcome of this ~tudy

S/IIJy ()J11II()JIJhologl~alcon/ml onfish mOl'cmelJl:

A detaLi study ;hould be carried out to identify the morphological eontrob over

the f'sh movement dunng the migration period More speciflcall}" to know the

carp breeds, whether outside the territory

2, Slm{V 011fi_,h IIIOria/ily rare

A study should be initialed to assess the ll10rlality rate under differem velocity,

head and turbulence and different sediment concentrations

3 SllIJy oll4fec/ ofhyJraulic characteri,ltic,1 011miWaliOlI

A ;tudy should be Illitiatcd t,) assess the relationships between hydraulics

~haracterislics and migratio~al behaviour of difrere~t fish species.
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Appendix- l.-Check list of the
Sariakandi Distriet of Bogra.

Appendix-l

fishes of tile JamuDll and Bangali river at

•

51. no, Systematic account LocoJ aximum Seasonal Abundance Breeding
,=, 00.' vmlability season

(=1
C1ass- Osteicbthyes (Bony fishes)
Order (I) - Clupeiformes

Family (I) - Notoptendae (Feather backs)

Genus _Noronterus, Lacepede, 1800

."1~ nolOplerus Foli, Phali, 34.5 f" F May '"(Pallas. 1769) ", July

*'"*2. _ ,";rala Chital 5.5 All C April '"(Hamilton, 1822) Julv

Sub order - Clupooidei

Family (ii) _Engraulidae (Anchovies)

Genus - Setipinna, SwainsoT1, 1839

"*3. Ii phn~'a (Hamilton, PI"" 16 All F February
1822) \0 March

Family (Iii) - pupeidae (Shads, hemngs)

Genus _ Corlca, Hamilton, 1822, C soborrw Gura 3.5 All C No>
(Hamilton) mach, kno"n

Kanchki
Genus _Hi/sa, Regan, 1911- Ten.ualosa

"*5. H ilisha (Hamilton) Ilish, 45 R F JanullI)' to
latca, Usb

M_
ood Jilly

'"November
Genus -I!lsha,Gray, 1845

6. mol/US Chapil~J6_5 R VR No>
(Hamilton) Khorcho knQ\\'Tl

SL no. Systcmatlc account Local !Maximum Seasonal Abundance Breeding-- ,=, length availabdlty ="(=1
Genus - Gadusia, Fowler, 191]

""*7. G chapra Chapila 16.5 R C NO!
(Hamilton) knovm

•



•

8. G. varkgala (Day'l~aira, 7 R VR No<
1878) Khan known

Genus - Gonialosa, Regan, 1916

"9. G manminna Kalt- S R R l~pril m
(Hmmlton) chaplla July

Order (2) - Cypriniformes

Family {IV} - Cyprinidae (Carps, Barbs)
-

Genus - Carla Valenciennes, 1844
u*10. C calla 1(,,,1. 46.5 All C April m

eatla, July
eatal

Genus - Rasbora, Bleeker, 1860

.- eJangaAlm" 18.5 All C April '0
(HarnlilOn) Elong, July

Eigena

*U, R rasbo, Darkina, 75 All VC April '0
(Hamilton) Lo= July

')3 , daniconius Darkini, 6.5 All VC April '0
Darkina July

GellUS - Punrius, Hamilton, 1822

•• sarona Sarpunti 9.5 A R April '0
(Hamiltun) July

14.
• 15. , sophare Punti, ,. 105 C April m

(Hamilton) puli, Vadi July
puntl

• 16. , chola (Hamilton) Chala puti 7.5 All F Apnl 10
uly

•. 17, P. lIelO (Hamilton) Tnputi 55 All F April \0
A~QUst

18. P. gonionotWi Thoi 16 I F April '0
(liaImlton) '. isartluti July

" P. casUQlISlKuSUPUli 6 R F April '0
(HmmllOn) July

Genus _Chela, Hamilton, 1822

20. 0. cachius Chep '.5 All F No'
(Hamilton) chelr- known

21 C phulo (Hamilton) Phul chela .5 All F No'
\,:nown

Genus. Aspuioparia, Heckel, ]845

•• J:si.aJ.l:l (Hamilton) Jaya, Piali 85 WI F 0'
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known
22.

"'"~Esomus, Swainson, ]839
23 E. danncus Darkina, '5 I YC August to

(Hamilton) OM" October
Damib!

Genus - Amblypharyt'lgodon, Bleeker, 1859
•• _mola (Hamilton) Mala, 85 All YC April '"Maya ovember
24.
25. micro/epls Mohula, '5 I R April '"(Bleeker, 1860) Mala No,'ember

""'~Oxygasler, Van Hasselt. 1823
26. 0. gora (Hanulton) Ohora 12 All C April '"chela ovember

" 0. bacai/a Chela 9.5 All F Apnl '"(HamIlton) August

•• 0. phulo Ful chela 5.5 All R Apnl '"(Hamilton) November
23

Genus - Labeo, euvier, 1817
" 29. gamus Gonia, 27.5 All YR 1'00 '"(Hamilton) Gninna August

•• l. nandl~andina, 40 All R No<
(Hamilton) N"",_ known

30.
""31. L co/bam Calbasu, 52 R C April '"(Harniltan) Kahbaus July

32. boggu Bagi mach 50 VR No<
(Hamilton) knO\Vll

""33. - rahilO Rui, Rollil 45 All C Apnl '"(Hamilton) July

3< l, bala (Hamilton) Bo" 24.5 All R No<.-m knOlvll
Genus _Orrhmus (Oken), euvier, 1817

""35. C mngala Mirke, 6 All C May '"(Harnilton) Mrigel - July

""36. C. reba (Hamilton) Raik, 30.5 R C April '"Tatkini July

Genus - Cyprinus
•• C. carpio Common 34 R F "(Lmnaeus) "'I'. recorded
n Carpio m op~

water
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**]8. C carpIO (V~Mirror 32.5 R F No<

Spero/arlS) "'1' recorded
m 'Oro
water

Genus. Danio, Hamilton, 1822

•• devrm Chap 75 I C April 10

(Hamilton) chela, July

39 Banspala

.*40. D, reno (Hamilton) Rajga, 5 All F Nol

Oarikn, known

Anju
Genus _ Hypophthalm;clhY"

•• molitn Sit-'cr carp 42.5 All F "'
(Valenciennes)

recorded

41.
m "pro
waler

Genus - Ctenopharyngadon

* 42. C idella ",=<MP l6 All F No<

(Valenciennes)
recorded. I~open
water

Family (v) - Cobitidae (Lo<lclres)

Genus - Botia, Gra ,1831

H B. day/- (Hora, Boo 7.5 A F No<

1932) machb, \mo"n

R<mi
machh F44. B. dorw (Hamilton) Rani, Beti " A 1:'Imo=

Genus _Lepidocephalus, Bleeker, 1858

4>. L gunle Puiya , All F No<

(Hamilton) =cl;h known

46. • annandale; Gol9m .5 All R No<

(Chaudhuri, 1912) m""", known

Order (3) - SlIuriformes

Family (vi) _ SJluridae (Bulter Calfishes; Freshwater Shark)
.

Oro", Walla 0, Bleeker, 1851

•• W "'" (Bloch, Baal, 2 All VC M" '"
1801) Boali July

7.
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Genus _OmjXJk, Lacepede, 1803
•• a . fX'bda,- 18,5 R C No<

(Hmmllon) Palda ' l.,:nown

". .
•• O. bimacu/atus K>mi 16.5 R YR J~, "(Bloch, 1794) ,- August
49. Modhu

,"""Pannly (viih SchibeJdae

Genus _Clupisoma, Swainson, 1839
•• C. g"~GM'" 24 All , March '"(Hamilton) GhM, July
50.
•• C. ruanee (Day) in-kanta lL5 F M" '". July

51
•• C alherilWide~'Banspati, 12 II R May 10

(Bloch, 1801) -, July
52.

Fanuly (\'iii) - Schilbeidae

Genus _Silonia, Swainson, ]839
•• S. silondia Sillong, 29.5 All R 0<

Shilon Irno~
53. ,

""'~Pseudorropius, Bleeker, 1863

" athermojdes Bala5i 12 R , t,'(Bloch, 1794) knOlvn.
Genus - Eufropilchthys, Bleeker, 1862

"**55, E vacha B~••• 34.5 R R No<
(Hamilton) Bhacha known

Genus _Ailia,Gray, 183]
56. ' COIla (Hamilton) Sampati, 112.5 All VR No<

Kajuli known
Genus - Alillch/hy", Day, 1878

•• puncra/a (Day, Kajuli 9 All R 0<
1878) kJlO\~n

57.
Genus -Pan sius, Valenciennes, 1840

.uS8. P pangaslUs Pangas, 63.5 All YR MMM '"(Hamilton) Pung>\'llS July

Family (IX) - Sa ridae
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Genus _Rita, Bleeker, 1858
•• _rila (Hamilton) Rita, Eta 32.5 A R No<

kno\\,TI

59.
Genus _Mystus, (Gronow) Scopoli, 1777

u*60, . aor (Hamilton) Air, Ayir 36.5 All C Apol "uly

61 M menodn GMg 20 I F Apnl "
(Hamilton) tengra July

•• -~ cavasius K..abasl 20.5 All YC Apnl "
(Hamilton) tengra, July

62. Ramesha
tengra

•• wtla/usT~"" 15.5 All C Apnl "
(Hamilton) Gulsha August

63.
64. \l armams (Day, Guchi 6.5 All YC April "

1865) lengra July

•• w: bleeJren (Day) Gulsha 20 All R No<
tengra, lrno~

65. Gulsha

Genus _ ""/oeass;us, Bleeker, 1858

" _rama (Hamilton) l~a 5 All YC April "tengra July

Genus - Bal0.lio, Blyth, 1860
67. bamslO Tengra '.5 All YC April co

(Hamilton) July

Family (1<)- Claridae (Air breathing calfIsh)

Genus .•Clarias, (Gronow) Soo ali, ] 777

68. C barrachus Magur, " All C M,y "(Linnaeus, 1758) Mojllur July

Farmly (xi) _Helerop""uslidae (Stinging catfish)

Genus _Hereropneusle.>, Muller, ]840
69. joSS/lis (Bloch, Shing, Jiol 25.5 All C No<

1197) knC)\H\

Family (xii) - Sisoridae

Genus - Gagata, Bleeker, 1858
70. G gagala Gang- c" All F oC

(HllIJlillon) tcngara, known
Hadda
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April to
July

NOl
kno"n
No<
\;no"'"

VR

R

R

All

All

All9.'IGJrlg
I~gra

G. cema (Hamilton) [Jangla
leema

Genus _Bagar;u.\', Bleeker, 1853
B. bagariusBagor, 55.5
(Hamilton) Baghair,

Bagaaier
Order (4) - Anguilliformes (Freshwater eels)

G. youssouji

* 73.

72

Family (xiii) - Anguillidae

No<
knoVln

"lmo~
vc

F

II

Maximum Seasonal Abundance Breeding
length availability season
om)

19,5bengalensis Bairn,
&Bamosh(Gray

Hard"1cks)
n"bu/osa Bamosh, 155 \All

(McClelland) Banohara ~
Order (5) _Belolllformes (Freshwaler gars)

Genus -Anguilla, Shaw, 1~03
Systematic accounl Local.-,51

o

75

74

Farruly (xi v) - Belonidae

Genus -Xenemodo/l, Regan, 1911
• 76. amcilo Kakila, 26.5

(Hamilton) Kakla,

""""Y'
Order (6) - Perciformes

All vc Nol
known

Family (xv) - Anabanudae (Climbing perches, Gorarrues)

• Genus Calisa, Valenciermes, 183l
71. C. jascialus (BlochKhaJisa, 7.5

& Schneider, 1801) Colisa,
Khaila

78. C. labwsus (Day,Chuna 6.5
1l\7S) Khalisa

79. C. lallus (Hamilton) La! 6.5
KhaJisa,-,
Kha!isa

* 80, C. ChUfUl La! .5
(Hamillon) Khalisa
Genus - Cleno $, McClelland, 1844

All

All

All

All

c

,
VR

VR

June to
Oclober

June to
October
June to
Detobn

June to
October

•



86

81 I~ flobilis -, " All R No<
(McClelland) knO\VIl
Genus .'ATUlbaS,Cuvier, 1818

u*82. lesludineus Koi 16.5 All C MMoh to
(Bloch, 1795) October

Farmly (xvi) - Cichlidae (peters)

Genus _ Tliapia, Gunther, 1889 - (Oreochromls)

83 T mossambica Telapia p2 R F l~ound
(peters, ]852) the year

84. T llI/olicaNilotica p2 F Around
(Linnaeus, 1766) the year
Family (xvii) - Nandidae (Muds Perch)

Genus - Nandus, envier, 1831 (Valenciennes)
• 85. IN. /umdus Meni, '" All F Apnl to

odo!, August
Bheda

Farmly (xviii)- Centropon1idae (GianI perch, Glass perch)

Genus - Chanda, Hamilton, 1822
86. C. nama (Hamilton) ~~~da, 5.5 AU YC M.oh '0~, October

chanda
87. C ranga La! chanda .5 iAJi R No'

(Hamilton) known.- C bacu/is Phopa All YC --e,
(Hamilton) chanda blo\\n

Family (xix) - Scianidac (Jaw fish croakers)

Genus - Porno, Fowler, 1933
•. 89. . po= (Hamilton) Po.

1
14 AU R lE'known

Genus _.Johmus (Bloch, 1793)
00. ' rol/or Paa, Vull " All R "kno"n

Family (xx) _ Gobidae (Gobles, Mud skippers)
.

Genus _GlossogobiWi, Gill, 1859
-

91. G. g/!irls Brnla, '5 All YC Mwoh '0
(Hamilton) Bele, October

Baillya
Genus -AwaoWi, ValencIennes, 1837



92. s/amineus Bele, Bala 19.5 All C March <0
(Va1enciermcs, October
1842)
Order (7) - Channiformcs

Family (XXI)- Channidae (Snake heads)

Genus - C/u:J1'l/W., Scopol;, 1777
93. C slnams (Bloch, Shoil, Shol 48.5 C April <0

1794) July
94 C maruliu Gajor, 54.5 W F April <0

(Hamilton) Gajar, Sol July

" C plmc/atus aki, Lata, I C April "(Bloch,1794) Lal; October
96. C orientalls Cheng 22 All F April 19

(Schneider, 1801) . Oclober
93 C ",dI~Gachua., IS All F April <0

(Hamilton) L<;>tya Jooo
Order (8) - Mugilifonnes

Farmly (xxii) - Mugilidae (Mullets)

Genus _Rhinomugil. Gill, 1863
•• corsulo Korsola., 22 All F NO!

(Hamilton) Khalla knov.n

'" "",,00 Simmu ii, Fowler, 1839
99. s. cascasia Kachi 55 All R NO!

(Hamilton) b.,- known
Kucha-
khalla

Sl, Systematic account Local
No, name

Order (9) - Tetraodontiformcs

Maximum Seasonal Abundance Breedmg
length (em) availability season

Family (xXlii)- Tetraodontidae (Puffer fishes)

Genus _Tetraodon, Linnaeus, 1758
100,1: cu/cu/laTepa., 8.5

(Hamilton) Potka,
Photka

101 T. polOcaTaplepa., 6.5
(Hamilton) Boga
Order (IO) - Mastacembeliformes

All

All

c

F

NO!
known

NO!
known



Family (xxiv)- Mastacernbelidae (Spiny eels)

88

•

Genus -Masracembelu$ (Grunow), Soopoh, 1177
•• M arrnalUSShal bailll, 60,5 All
102. (Laeepede) Barn,

Gonti
• M pancalus Gonchi 13.5 All
103. (Hamilton) B;um

Genus _Macrognalhus,Lacepede, 1800
U M, aculealUsTara 22.5 All
104, (Bloch) Sailll,

Kolabrnm

Note:

c

c

c

April <0
July

April <0
July

No<
Imo=

• Economic importam:e

"More Economic importance
u* Most Economic importance

S = Summer

R = Rainy season
A'" Autumn
W=Winler
All = AUthe season

VR = Very rare

R = Rare
F=Few
C=Common
VC=Verycommon
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Appcndi".2

Appendi::<-2: ChecJJisl of the fishcnes ilem of the river Jamuna and l3angali at
Sariakandi upazilla district of Bogra.

Systematic account English Local name SeasonalJ~reedjng Abundance,=, availability season
Phylum Arthropoda

CIMS - Crustacea

Order - Decapoda

Farm!)' - Palaemonidae
~,mbm'h;"m p,,= <rum All May- June VC
lamarrei chingri
_dayanum Prav.n Chingri All Om - Feb

~_ malcalmsonil Prawn <ruld> All Om. Feb. F
chmgri

Cancer pagurus Crab ,""" All April- June C
Phylum Mollusca

Class - Gastropoda

Order - Mesogastropoda

Family - Taenioglossa
d" lobosa Snail Shamuk All April - June C

Order Pelccypoda

Fam!ly Uruonidae
Unio s Mussel Jhinuk All April - June F

Phylum Chorda/a. ,
Class - Amphibia

Order Anm,

I

.

Fannly - Ranidae (Frogs)
an" Iigrma Bull frog Kola bang R May - July C

Cl= Reptilia

Order- Chelonia

Family - Trionychidae (TortOISes)
Trio/l)!I humm (Gray) Tortoise """"" R April -R-

"• •

•
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Dura Sept
T. gangetic"s (Cu"ler) Tortoise Kachim, R Apfll -F

o,rn Sept.
issemys puncta/a Tortoise 0,,, R April -R
(Bannaterree) Kachim S~nl

ChUra mdlca Tortoise Kachim, R April -R
o,m Sept

Systematic account English Local name Seasonal Breedrng Abundance
9~' availability =09

Fwmlv - Emydidae
achuga lee/urn (Gray) ortoise Kachim, R April -R

Dura Sept.

erdella Ihurgi (Gray) Tortoise Kachim, R April -R
Dura Sept

Class - Mammalia

Order ~ Cetacea

F:nnily - Platanistidae (sushu)
Platamsra gange/lea Freshwater Soosul, All Not knov>'Il F

Dolphin S"""
Soosuk

Note:

[DEJR=
~EJIAllthe ear round
[[]EJlcommon
Ive IEllvery oommon
OE]Few

\
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Appendix-3

Appendix-3: Questionnaire oflhe Semi-structured Interview,

.,{l"fiI~-":Pill<qll~'IIlflilWl, :qslift1t'" <!l~~ <!l"lI'1"I'1I'ilCll\1'~ "Hydraulic impact
and Seasonal variation on Fish Migration in Sariakandhi Fish Pass" <ml O!l'll'I"1d;
~QlP\~ ~ [ili-I"'IJ'1 .,~ ~ <>fdl(Questionnaire survey-Semi Structured
Interview) I

~ '11'51'<1 rm:r .- ~-.q~
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..................

..................

..................

~ _ _ ""f"'l~
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~ -_ - - .
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>0
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