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ABSTRACT

The importance of apen water fish in our socio-economic regime has recently drawu the
atiention of the policy makers of the country. FCD/FCDI projects mainly serve the
agricultural interests, but it interfere fish migration. This inevitably afTects the open water
fisheries sector as migratory routes. Nursing grounds of mauny species of fish are
hampered and disturbed for these projecis aiso.

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 (he
fish to pass them. The periodic and directed travel of fish mainly for feeding, breeding
and over coming adverse climatic conditions is called migralion Fish passes are

construcled to allow normal breeding migration and to ensure natural route of fish
movement.

The concept of a 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 Lohajeng 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 Sanakandi Fish Pass Project. The Fish Pass Project of Sariakaudi is
necessary for the development of the dominant fishes like catfish and small fshes. The
structures will also ald in cfficient development of the carp fishes. SP&WHiﬂg rigration,
mainly in carp fish, in the study arca was found to begin at the 2™ week of May and
continue up to the 3 week of July. Catfish migrations began at the last week of March
and continue up to the 2™ 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 Aood
recession migration season, large size carps and catfishes also showed peak migration,

“i
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CHAPTER ONE
INTRODUCTION

1.1 Backprouni
Bangladesh is a [ood prome coumtry and thus there is a necessi=of=
management. Preseditly, most of the flood management projects are aimed to support
agriculiure sector. Several imporiant river system and floodplamn areas have already
been brought under coverage of flood control and drainage (FCD) facilites for this
purpose. Irrigation has also been iniroduced m FCD projects The traditional way of
flood protection has been in the form of construction of embankments, regulators,
slwees and pumps and its history is very old. Mgjor water rcsources development
projects in the form of FCD projects starled in carly sixiies in Lhe coastal area in the
name of Coastal Embankment Project. As the time advanced more and more such

projects came mnio existence, Marry of the new projects were smaller in size but thew

lechruca! characierisiics were [he same,

These flood comirol, drainage and imrigation (FCDI} projects interfere with the
environment and ccosystem of Ihe floodplain and the connected nvers. Ths inevitabiy
affects the open water.fisheries scctor a3 migralory routes and nursing grounds of
many species of fish are hampered and disturbed (FAP-12 1993} In rceenl years,
. majority of fresh waer fish have declined both in abundance and bodiversity;
researchers have identilied barriers o migration as a major contributing [actor
{Lioved et al. 1991). It is necessary 10 maintan conditions which help migranls reach
their dcstinalion. As a mitigahon measure, fish pess and {ish friendly regulators are to
be constructed in FCDI projects to support the natural migration pattem of [ishes as
far as possible (FAP-12 1993; FAP-17 1994).

There has been supsiantial growth 1n rice production in flood protected arcas in short
run, but 1ts environmental costs has been heavy (MPO 1991, FAP-17 1994),
Environmental issues had largely been overlocked in apprising waler management
projects in the past. Fiood management schemes in Bangladesh, prior lo injtiation of
studics under the Flood Action Plan (FAP) 1n 1989, did not consider nar proposed
mitigation against the negative impacts only Aoodplain fishery. The FAP studies have

pointed oul the importance of fshery resources and created awareness for ils
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protection and preservation, Despite importance of Dsherics 1 torms of nutritional
value and rural employment and access 10 {he common property, these resource are
gradually decreasing. Bangladesh is a nation where there 1s 100 much water dunng
rainy IMONSOON $gasen, usually from May to September. The fow-iying, deltaic,
alluvial land becomes submerged every year with rivers over-flowing their banks ond
natural depressions (haors, baors) and Mat areas (paddy felds) virtually becoming
broadly imerconnected. This situation has entiched the fisheries of Bangladesh, The
capture fisheries is decreased duc lo
. the dcteriotelion of the environment on account of dvernine waler pollution,
. excessively high fishing pressure; and
- large scale agncultural development programs, focused primarily on rice
production that have been undenaken by the government for over & decade
in order to ensure [ood security for the rapidiy increasing population.
A mayor element of (hese programs is water management for Nood control and

irrigation. For this, a number of FCD and FCDI schemes have been implemented.

Migration 1§ an imporiant featurs of the biology of many fish specics, and the Mood
control measures reduction of water extent and duration in the Moodplain in the recent
vears has affected migration adversely (FAP, 17 1994) In order to permit Gsh
migration in rivers-it is ;w:essary to majntain conditions that help migrams reach their
spawning prounds. To overcome obstacles, such as hydraulic struchures, placed in the
path of mugrating fish, structures nmust be designed 1o assist the fish 10 pass them The
ciciency of such fish-passing struciures depends (o a Jarge depree upon the ability of
engineers 1o utilize knowledge of physiology, ecology and behavior of the migrating
species (Pavlov, 1989). The task of minimizing the effects of FCO/FCDI on fish
stocks is complex and requircs close co-opermiion of planners, biclogsts, engingers
and decision makers {FAP 12, 1992).

‘Ihe concept of a fish passes is of recent imroduction to our couniry. Till 1o date {our
fish passes have been constructed. They are, fish pass in Kawadighi Haor of Manu
River Project in Moulvl Dazar, fish pass in Jamuna 1o Bangali River Project
Sariakandi, Bopra Jugini Inlet of Comparimentalization Project, Tanpml and
Marichar Danra Regulator of Manchar Danra Sub Project in Nawabegani district
(Drafl Feasibility Report, August 2001).
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The periodic and directed travel of fish mainly for feeding, breeding and over coming
adverse climatic conditions is called migration (FAP 17, 1994). Upstream migration
of adull major carps in the Jamuna river siarts in March, coinciding with the gradual
rise of water level. Spawning staris in May, with the onsel of the Southwest monsoon,
and continues till the end of July (Tsai and Ali, 1986). Hydraulic factor mnflucnces the
total process of [ish migration. The migration of [ish for brecding, prazing and-
recruitment arc raarrangai along with the hydrauh¢ changes (EGIS, 1997).

Fish passes are censtructed lo allow normal breeding mipration and to ensure nalural
route of fish movement (FAP-6, 1998), This structure is desipned, constructed and
operated in such a way that the adult carps migrate upsiream at the beginrung of May
and the hatchling can enter the floodplain in juneJuly.

Fish specially spawn generally move from decp water 1o shallow water during
monsoon season During the Nood receding period, fish move to deepwater arsas {or
overwintering. During dry scason, fish are aperepaled in the deep-waler and starl
breeding at the onsel of the next monsoon $easofl (Chuta, Tsat and Al 1997).

Seasonal variation is also important for fish migraton Decause different migratory

. ‘species are dominant in different season. One research project under the man frame

of BUET-DUT Linkage Project has been undertaken to develop an operahonal
management system for Shariakandi fish pass ensuring stakeholders participation and

interagency coordination (BUET-DUT, 2006).

In this research a list of migralory species, species diversity, m gration patiem and
cepsonal variation of dominant species of Saniakandhi fish pass has been siudicd That
information will assist in the development of an appropriate management strategies
for the Sariekandhi fish pass. :

1.2 Fish Reseurce and Its Imporance in National Economy

The Fishery is one of the major aspects of economic development in Bangladesh and
1s strongly linll-ced to advlancemem of targel groups, poverty alleviation, rutrition and
empleyment generation. The fishenes sector is reporied ¢ account for about 10%40 ol

apricultural gross domestic product (GDP), 3% of tolal GDI', 8% of total exporl
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eamings. 60% of armal protein imake and 7% of total protein intake. Tt employs
almost 2 million fulltime fishermen and 12 million part-time fishermen every year
(Drall NWMP, 1999).

Fisheries sector is playing a very vital role regarding employment generation, arumal
proten supply, and forcign currency carning and poverty alleviation, According to the
report of Draft NWMP, 1999, fisheries sector is comributing 5.71% of the total export
earming and 4.92 % 1o the GDP. About 12 million people are directly or indirectly
involved in this scctor. Labor employment n lhis sector has been increasing
approximalely by 335 % annually. Fish production in ponds, Jakes, borrowpits.
floodplain, oxbow lekes, and semni-closed waler bodies are increasing day-by day
through teansfer of modem technology. Fish production has been increased to 21.02
lakhs Mt in 2003-04, which was 17.81 lakhs Mt in 2000-2001. During 1980°s about
95 % fish spawn uscd to be collected [rom naiural sources. Currently more than 98 %
spawn 15 produced 1n the haicheries. More than 4 lakhs beneficiarics (Unemployed
youth, landless people, farmers, fishermen, and destitute women) have been provided
lraining in the year 2003-04. Last four years, 256,000 farmers received 56.24 corcs
Taka as micro credit from various projects a3 well as revenue budgets ol Depariment
of Fisheries (DoF, 2005). Fish production in some floodplain wncreased from 150 Kg/
. ha to 2000-3000 Kp/ha in recent vears, In 2004-2005 the highest cyer exporl €aming
of Taka 2572 core was eamed through export of 63337% MT shrimp and fish
products. Appropriale steps have hecn undertaken by the department of Fisheries and
other pubhic and private imslitulions for the alleviation of poverty, empioyment
getieration, and exporl €armng through boostng [ish and shrimp production,
managemnent of inland Gsheries lhrough community participallon, infrastructure
development, human resource developmeni, sancluary exiablishmem and need bascd
technology dissemninalion.

Bansladesh 15 endowed with exicnsive river system, ponds, beels, haor, baoss, ox-bow
lakes, reservoirs, ci¢. which are habilat of open water fisherics. Dunng the raiy
segsor the entire flood plain {with Haors and Deels), rivers and khals become a single
block of water. Fishes are widely dispersed and access 18 frecly open to public. In the
dry season individual beels emerge and are over-wintering refuge/habital for brood

stock of many commeraal ang subsistence fish speeies. Over the past decades annual



vield in closed water culiure fisheries and in marine fisherie: gradually increased bu
annual vields decreased 1n open water capture fisheries to the same exient  Potentials
of the open water fisheries is bemg reduced cvery year as more and more fish habitats
are removed and / or aliered [or crop production. The direct loss to the lishery of a
FCD project will come from the land from which Nooding is eliminated. Direct fish
harvest loss from every hectare of flood plain removed has been cstimated lo vary
between 37 kg to 110 kg (MPO, 1989). Loss of biodiversity is another impact of FCD

development.

1.3 Fish Production in Bangladesh

Inland fisheries and aquaculture are the major contributors of {ish production covenng
50%, and 22% of the tolal production respectively (DoF, 2002), Though the average
annual growth rate of fish production duning the year 1995-2001 was around 7% it 15
not cnough to meet the demand of additional people. Morcover, different types of
native fish species are declining day by day due 10 the construction of diffcrent water

control struciures under waler development projects.

Fisheries can broadly be divided nlo two 1Ypes, namely, capture fisheries and culture
fisheries. In capturc Osheries human imervention comes in the stage of barvesting
only, whereas in culture fishenes it is involved in all stages, starting from rearing the
stock to harvesting, Till the recent past, capture fisherics have been the main source of
inland fish production. The total fish production in Banpladesh durmg 2001-2002 was
1,39 mullion MT of x';lhich 75 03% was obtained from inland waters (Dol 2002), A
total of Tk.16371 mllion was earmed by exporting 41482 MT of fish and fisheries
products 10 2001-02, which contributed 4.76% of the total, cxport caming (DoF,
2002).

Average annual growth raie of fish production is around 7% Inland open water 13 the
major seurce of fish production in the country. But preduction from closed water
bodies 1s increasing very sharply due to dissemination of adaptive technologies and
effzclive extension services rendered by DOF. Last 5 years lish production is shown
intable 1 .1 and annual total calch and area productvity’s by sector of fisheries for

July 2003- June 2004 is shown m 1able 1.2



Table 1 1: Major group-wise contribution in fish preduction {2004-03)

[ Year | Source-wise production {metric ton) Total {metri¢
Open water | Closed water Marine ton)
2000-01 G589 T13 37 1781
2000 -02 GRD T&T 410 188G
| 2002-03 709 857 432 908
200304 732 215 455 2102
200405 (Projected) 822 940 196 2258 ]

Source * Maishya Pakkba, in Banpla {DoF ,2003)

Table 1.2: Anmual Total catch and Area Productivity’s by sector of Fishcries for July

2003-June 2004,

I

Sector of Fisheries Water Area, Total calch, Catch/Area,
bhectare (han} Metriclone {Mt) Kgfha
A. Iniand Fisheries
(i} Cupture
1. River and Estunes 103563 137337
2. Sundarbans - 15242
3. Beel 114161 T4328
4, Kaptal Lake GER00 7238
5 Flopdplain 2832792 497922
Cupture Total 4047316 TI20867 ME3 %
{ii] Culiure
1. Ponds & Duich 302025 795801
2. Baor 5488 4282
3. Coastal Shripm farm 203071 114660
Culture Toial 513584 914752 431,52 %
Inland Total 4560900 1646819
B. Marine Fisheries
{i) Industrial Fisheries - 32606
{Trawl)
| iy Artisanal Fisheries' - 422601 -
Marine Total - 455207 21,66 %o
Country Total 2102026 100 % |

“Source : Maishya Pakkha, in Bangla (DoF ,2005)



1.4 Concept of Fish Pass

BWDB has so [ar implemented aboul 544 Flood Control Drainage and Irnigation
(FCDT) Projecis mn ihe country since 1954-55 and more arc under ihe process of
planning and construction. The mam concept behind the formulation of the project
was 1o increase agricultural food production These projecls have been implemented
without a comprehensive assessment of their impact upon fishenies, which are often
sipnificant. The sequence of annual flocding and post-llood standing water in the
Aoodplain fishery system are of particular imporiance to fishery and the [locdplan in
monsoon months play the primary role of re-population and increasc of bio-mass 1
open water [lishery production system. During Floods, fish move out inle the Mood
plain for feeding, grazing, growth and reproduction. Interruption of natural cycle of
Nooding and recession of flood in channels by Flood Control Drainage & Tmgalion
(FCDI) work adversely aflected the natural fisheries production sysiem. I is believed
that the imporiani rouies of fish migeaiion and movemnent from one habstal lo another
had heen blocked as a result of the implementation of the FCDI Projects of BWDB
{Hassan, 2002).

To mitigate the adverse impael of Lhe FCDI projecis on fisheries, specifically to allow
normal breeding nugrations and to miligate the natural route of fish movement and
locomotion, the construction of Msh pass and fish-riendly structures are necessary
Thus wil! help to increase in fish bio-diversity, abundance and vield, and thus heip to

meet regional planning objectives of poverly allevialion, food gelf-suMiciency and

cconomic development.

1.5 Ohjectives of Fishpass
The principal objeclives of Fishpass are
O Maintain water velocity within swimming capacity of fish,
O Avoid rapid change in flow patlem.
3 Operate without manua! control.
D) Discharge enough water to attract the fish and

O Have a well localed fish enlrance.



Fishpass siructure Needs:
0 Support and mantain the natural longitudinal and lateral migratior;
0 Reduce the hatchling mortality rate;
0] Maintan connectivity between the nver end beels for flushing and
io mainiain the condition for fish habitat;
0 Reduce the turbulence; and

Ol Enough flow and depth to allract fish (specially) to usc the

structure;

1,6 Impact of FCD/FCDI projects

Embankmerd act as physical barmers to migralion, tending 1o prevent access of fish to
their usual breeding, rearing and feeding ground. It has been observed that i Haor
arens where there is no embankment and conirol structure, the migrating {ishes arc
able to swim frecly in and out between rivers and Baors via the nerwork of khals. But
with embankment the natural {ish migration is effectively blocked in both dircctions
urrtil embankments are over topped or breached. The demial of migration may resyll in
reduction of fish stock ranging from the lowering the levels of abnndance to complete
depletion.

The following conditions prevail in open waler flood plams before undertaking any
project for flood management and drainage (MPO 1985):

- fish migration and movement into and out of Noodplain occur freely:

- ‘brecding and early growth of many species of fin fish and prawn occur in
Noodplams;

- spawning mfgration of many species of fish and prawn {rom rivers and
heels takes place 1n the Moodplams;

. with the recession of flood waters, fish population of lhc Moodplains retum
to fvers, beels and olher permanent wiater bodies; and

. fisherman harvest fish from floodplain [for subsislence and income

peneration,

Under the post FCD project conditions the following changes usually oecur in the

floodplam ecosysiem.



- open waler fish production declines due to general reduction in ihe arca of
food lands and beels (such as reducing the area of purseries and feeding
ground);

- regulators prevent movemert, migration and recruitment of migratory
species, specially major carp,

- small sized fish and prawn species Teplace large sized specics,

- elimination u:af oxbows by canalization destroys pnme carp spawiing
grounds;

- cross dam on rivers prevent migration upstream, and consequently the
upstream fishery disappears;

. embankment cut of channels (khal) which connects beels to nvers thus
preventing both waler and fish stock replenishment ol beel;

- embankment delay spawning migration, resulling in shoriage of brood fish
stock:

- impediment to breeding, feeding and cerly developmenl of floodplain
breading fish,

- fish harvesting activity s reduced;

- reduciion of fish biomass conlnbution 1o mvers and beels: and

- surface water abstracuon for irmgation reduces the arca of dry scasem
hahitat for fish.

The ecological changes brought about by FCDI projects adverscly affect both
migratory and non-migratory species of fish, Consequent to embankment
construciion. substantial morphological changes takes place n the original
environmerl which include segmentaiion of ecological niche, blockade of water
discharging channels, cotiversion of running water into a body of slow discharge
characteristics (in case of a reservoir) and radical transformation of long cstablished
ties and inlerrela;tionshm berween organism, Other changes also occurs such as
alteration of physico-chemical conditions of spawning ground, destruction/ shrinkage
of rearing and feeding ground, change in turhidity and silting pallems which may
result in [ailure of spawning or nelfective spawning of some specics. ﬁILlso when
cmbankments are built around natural Aloodplain such as Haors, where fish spawn in
challow areas or when rivers are diveried from ome sysiem to another the natural

genelic link in the life cycles of the (ish 1s broken and some species might face
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extinction. The mmpact of Muod control projects on fish is shown in fig 1.1 and

summanzed in table 1.3,

Table 13; Impact of Mood control

projects on fisheries with possible mitigation

MERsuTes
sl Issues/Tactors [Impact on | Mitigation Example
no. migration | sugpestion
movement
1 Altered natural flooding | Strong | Controlled | (CPP)
process Flooding
2 i Restrict over bank spiil Mild Spill Gate | Had a plan n DWMP
and fish recruitment
3 Reduce fish mugration and | Medivm | Fish Pass | Fish pass al  MIP,
movermeant BRE
4 Reduce depih of Low Fish CPP
beel/floodplain and Friendly
internal river/canals Struclure
5 Reduce number of Low Excavation | Planned by dth
perenmal  beel. 1increase of beel and | fisheries and DWMPD
number of seasopal besl protecting
huas by
sancluary
5 Reduce water fluctuations Low Fish Planned in DWMP
Friendly
{Operation
6 | Reduce grazing area Medium | Spill Gates | -
7 | Transform perennial beel | Medum | Ways -
1o seasonal beel
& | Reduce overwiniering | Strong | Re- Planned by  4th
ground ) excavation | [ishcries and DWMP
fWaler
R.etention
9 | Reduce inundation pericd Medium | Control CPP
Flooding,
10 | Reduce Mow of inlernal | Medium | Contrel -
channels Flooding
11 | Deteriorate water quality Medium | Control -
Flogding
12 | Increase over Oshing Medium | Flood by | SHP
Increase Culture fisheries [ass

Source. Draft Feasibility Report, Aupusd, 2001.
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Fig. 1.1: Impact of flood control project on fisherics.
Source . BETS, 2002
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1.7 Location of the study arca <. e

Sariakandi fish pass 15 located al the wesiern parl of the Bolai canal - a fink canal
between the Jamuna River and the Bangah River close to Pardevdanga village under
$anakandi Upazila of Bogra district. Bangladesh Waler Development Board (BWDB)
established the fish pass in the year 1999,

The site of (he fish pass is located about 25 km from Bogra distiet iown and 3 km
from Sanakandi upazilia head quarers. More parucularly, ihe site lies on the eastern
bank of the Jamuna River and covers 7 villages of under Kutubpur and Paikpara union
parishads (UP) of Sarizkandi upaala The construction work of embankment on
eastern bank of Jarmuna River staried in 1996-97 and completed in 1998 while the
construchon work of the fish pass siarted in 1998 and completed in 1999. Location of

study area is shown 1n fig. 1.2 and [ishpass structure in the Jamuna 1o Bangali river al

Sariakandhi is shown m photo 1.1,

1.3 Objective of the study

Specific objectives of the study are as follows.

a  To dentify migratory species in the Fish-Pass.
b. To study migrational behaviours of different Fish specics in
the sariakand: Fish pass and

¢ To fnd out the effect of scasonal varialions of Fish

migration.

L.9 Possible Qutcome: The study will find out Lhe migration patiem of dilferent [ish

species with seasonal varialion throuch the fish pass.
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Photo 1.1; Fishpass struciuce in Jamuna to Bengli river @ Sariskandhi.
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CHAPTER TWO

LITERATURE REVIEW

21 Introduction

The concept of a [ish passes is of recent introduction to our country. Many works
have been done on the fsh migrgion and hydrologcal aspects in different water
bodies 1n the world. However, in Bangladesh the number of such works is scanty, In
Bangladesh very few of works have been done in this aree Among the study
Kowadighi Fishpass pilot project study was carried out under FAP &, 1998, In recent
time there has been growing awareness amonpst the research in our country to study
open water [ish migration and related hydrolopical and hydraulics aspecis. Some of

these aspects, collected from literature, have been discussed below.
1.2  Intervention and Fish Migration

Interventions in the form of embankmenis, shnces and regulators for FCDI schemes
create obstacles in lﬁe path of migrating fish, To overcome the problem, struchures
miay be designed so es to assist the fish to pass them. The efficiency of such fish
fnendly structures depends to a large degree upon the ability by desipners to utilize
knowledge of migratory behavior, spawning parems and locations and swimming
characteristics of the specics. (FAP 6, 1998) .

2.3 Migration Characteristics of Various Fish Species

1
Few open water [ish are confined to one habutat throughout the year, The periodic and

directed travel of fish mawnly for leeding, breeding and overcoming adverse climatic
conditions 15 called migration. From the point of view of migratory habits, lishes

occurring in the rivers and flood plains are classified as (FAP 17, 1994

- Resident species, which remain, confined within 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 tor feeding,
spawning or both They miprate substantial distances, up to several
thouszand kilometers, between widely dilTersnt habitat,

The [lish species has been divided mio two catepones viz Black Fish and White Fish.
The Black fish are cssemtially resident on flogdplain, They would normally retreat
into beels or other residual water bodies afler the flood have receded. The include
restadineous, Heteropnenstes et The local Kai fish belongs to restadmeous group

and Shing fish telongs to Heteropreustes groups. During the dry perdod these fish
move into the “Kua” or fish pils which are the last remnants of Rood plain waters.

White fishes show some distimet migration within the river system, usually associated
with spawming. The white fishes can be divided mto (hree calepories depending on the
extem of migratnon:

(i) those with considerable longitudinal migration, which may be followed by
lateral mugration on o the lloodplain e g Pangas, Maha Shoat;

{li}  those with limited longitudinal migration followed hy lateral migration on to
the [loodplain (e.g. major carps such as Rue, Kalla and Mngel), and

{iit} Lhose species which are tmly “dradromus” moving from sea into -the

freshwater to breed e.p. Hilsha (dnadromus type of fish migration) .

Mainly carp and cailish, which over winler in the river to move into shallow areas
within the Haor for breading purposes. Other adutt fish, which overwinter manly
withun beels, migrate in the opposite direction (out migration) from Haor to the river

area for spawning.

The migration patlem during the post-monsoon is a reversal condition at pre-
monsooen, Qlder mature adult end young new adult fish move (rom breeding/rearing

ground Lo over wintering areas.

Seasonal fish migralion patiemns divided inlo the following seasons as shown in Fig.
2.1 (FAP 6, 1998).
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Figure 2.1: Seasonal fish migration patierns on Moodplain in Banpladesh

Source | FAP-6
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# Overwintering dry season (December-March) - Broodsiock and  juveniles
approaching recruitment size are conceniraled in niver duars and beels. No migratory

movement takes place during this period.

# Spawning mugration season {April-June). This season usualiv begins during the
pre-monscon food phase and continues into the first part of full monsoon [ood
phase. Fish generally move from decper water to shallower water. Breeding takes

place in shallower waler,

# Nursery/Grow-out season (June-Scpt). This is the season of rapid fish growth,
Fingerlings of those fish which bred on the floodplain are on the nursery ground so
they do not have an access problem but the fingerlings hatched from ihe river
breeding species need to get up to the Noodplain.

# Flood recession season (Sepl-December). Floodwaler starts receding. As water arca
shrinks fish move into deeper waler navigaling along khals and river channel,
majority migrate to deeper water during fiood recession except a few species. A fish

moving from Moodplain oul it to river normally moves along khal.

To summarize for the majority of fish species the followiny principal fish migration
wkes place: active breeding migration of brood stock from over wintenng grounds to
breeding ground: passive hatchling/fingerlings migration from breeding ground o
nursery/grazing g—mimds, active migration of juveniles and brood slock from breeding

and or/grazing grounds 1o over wintening ground.

Z4  Migration Pattern

The fish migration and movement patiem in the floodplain areas through a 12-month
cvele is basically the same; however, some differences are observed wiih Lhe varying
conditions associated with dilferent hydrological reglons namely: northeast,

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

During the life cycle of fish, spawning, feeding and over-wintering belong to a single
migration. Almost every fish migrate and move to fulfill some biolegical needs Jike

spawning, feeding, larval development ete. Fishes require migraling to fulfili each of

L1
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these activities. Fish migration and recruitment is responsible for maintaining a
susiainable populauon balance, bio~diversity and fish production of different habitais.
The faciors that largely conirol the events in the fish’s life cyele are rain, temperature,
duration and exlent of inundation, Muctuation in water level, waler flow and velocity
in ihe river. The extem of beels and haors along wilh their inter-connecting channets
and the overwintering grounds are also imporiant faciors thal influences the life cycle
of lish.

Purpose of fish migration is to fulfil! three obteclives; spawning, nursing/feeding, and
overwintering. Fighes that breed in the river are major carps, air, chital, beghaair and
smatl species, 0;1 the other hand, floodplain resident small fishes eg. boal and ghomia
brecd in the floodplains. Fishes stan spawning by mugratisn i the pre-monsoot, rear
the young in the floodplain during monscon and return to Lhe deeper areas {beels,
rivers/duars) for sheiter during post-monsoon Golda chingri breeds in the coastal
areas and their post iarvae and juvenites mugrate up to the Noodplain, juvenile Hiilsha
migrate to Lhe sea and return to the [oodplain afier matunng, while pangas remain in
the nvers (Drafl Feasibility Report, 2001)

Fishes ihat t1ake shelter in the novers and beels start moving with the onset of monsoon
itto the spawning areas. The destinalion and time vanes from species to specics; some
prefer rivers, some prefer channels, whule others prefer niver/channel conlluences or
the newly inundated floodplains

The species that go to the rivers from beels for spawning are katla, rui, calibaus,
mrigel, catlish, puizea, rita, pabda, bacha gharua, batashi, kajuli etc. Major carps
migrate from the beels and dvars against current in the rivers/channels longitudinaliy
for spawning in Mnlrch—Ma}', In the NE region, ihey sian migration for spawning
early, This happens because rain and favorable condilions for migralion starl in this
region eerlier other areas. In the nonthwest and other regions, migration for spawning
starts more than a month later (FAP 6, 1998),

After spawning in upstream locations, the adult carps migrate downstream and ihan
move laterally in to the floodplan for feeding. The hatchlings in early stages miprate
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or get swept downsiream with the over current and gradually enter the inundated

floodplain for feeding and growing

Many mature boal, tengra, air, nta, ghonia, tatkini, rui, kalibaus and mrigel were
observed ascending (migration for spawning) egainst heavy current through Kakura
Khal 1in the Surma-Kushiyara area as they moved from the Surmma river to the

floodplain during mid-March t May (FAP 6, 199%)..

Fishes that start moving for spawning as soon as water inundates floodplans of the
beel are koi, singh, magur, puti, putum, guchi and sttakeheads that remain 11 the beels
throughout the dry season These fish species migrate locally and laterally to the
shallow [oodplains, adjacent beefs through comnecting channels and inundated low
lands for spawning, fecding and growth. Mature eels, many small fish species and
small shrimps carrying eggs migrate to MNoodplain during early monsoon both against
and in favor of current for spawning. It is estimated that aboul 30 species migrate
actively or passively from ihe rivers lo flocdplains during this time (Draft Feasibility
Report, 2001).

25  Riverine Fish Migration in Bangladesh.

On the basis of their behavior maunly related to migralion and reproduction, the fish
species ol Bangladesh can be divided as Whitcfish and Blackfish {Tsef and Ali,
1985). Blackfish species are able to tolerate the de-oxygenated water conditions of the

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

These include species such as snakeheads, catfish and climbing perch (Anabas
festudinens). “"Whitefish™ migrale upstream and laterally 1o the ilnundatcd [oodplamns
adjacent 1o the river channel in the late dry season or early rainy season in order wo
Spawn in the qﬁjei nutngmt-rich waters. The eggs and larvas of these species are
drilting downstream and are emering the fioodplain with the floodwater, where they
feed on the developed plankion, At the end of the rainy scason, the adults and young
of the year escape/migraie to Main River channel in order to avoid the harsh

conditions of the floodplain during the dry season. White fish or Riverine fish in
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Banpladesl: consist mainly ol Rui, Cattla, Mrigal, Panpash, etc and they compose 5-
10% of the total inland catch of Bangladesh (DoF, 1998) The [y migration route in
Bangladesh ig shown in Fig. 2.2,

Eagmand

E—hygratomy g of Car and Crt hemes
= MMy e o) Hilza

Fig. 2.2: Fry migration routes in Bangladesh.
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Tsai and Ali (1985) first studied migration 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 Brahmapulra siock Padma stock and the Upper Meghna
stock The Brahmaputra stock is the larpest stock in Bangladesh, and its spawning
grounds are focated in the Southemn tribularies of the Brahmaputra river in the Assam
Hills and Letha Range, Assam. Upstream migration of adult major carps in the
Jamuna/Brahmapiira River stars in March, ¢oinciding with the gradual riss of water
level. Spawning stars in May, with the onset of the Southwest monsoor, and
continues 1ill the end of July (Tsai and Ali, 1985).

The long range of the migration of reveric fish and he retum of the larvec makes
them vulnerable. Larpe numbers of adults are caught before they reach the spawning
place. The newborn larvae are searched for by predalors and fishermen and encounter
numerous waler menggement structures such as slurces and regulators before they are
back in the floedplans. Consequerly their numbers decline sigmificamly on their way
down 1o wards the floodplain as indicated (Tsai and Ali, 1985),

16  Mechanism of Fish Migration

The migration iiming depends on interaction between physiological state of the fish
and exiernal triggering faclors in the environment (Hoar 1958, 1976: Fomaine 1975;
Woodhead 1975; Meier and Fivizzani 1980, Norheote, 1984), The thyroid hermone
15 the importamt factor for migranon (Godin et al 1974) but also for orientation {move
upstream or downstream) The thyreid activity alse may 1n part be timed by the lunar
cycle (Gray 1982), Further more due 1o thunder some of the catfish in the beel aJso-
triggered i the preparaton for thyroid aclivily, Hilsha can migrate from sea io fresh
water as it body has osmo-repulalory capability te adjust both saline and non-saline
condition but carp can not. The scnsor system of a fish received signals from the
environment and affects its migratory behavior, The environment stimulus such as

hydrology, waler currrent, ight or lermperarure acls as a “direcior” of movemenl.



23

2.7 Mipration Factor of Fish

Migrations are mostly for spawnmng take place when lishes actively flee adverse
conditions, Many factors influence migralory movements, they may be grouped for

convenience as (Lagler, 19G7)

- Physical
- Chemical; and
- Buwlogcal

Physical factors include bollorm matenals, water depth, pressure {water and
almosphenc), curtent and fide, turbidity, topography, pradier, temperaiure and light-
intensily, photoperiod and quality.

Chemical factors are saliniry, alkalinity, hydrogen ion concentration, dissoive gases,

adors, taste and poliutants.

Biologieal facters of migration are blood pressure, sexual development, phototaxis,

social response, predators, competitors, hunger, food, memory, physiclogical clock
and endocnne state.

The foregoing faclors miacl in various ways 1o conlinue direct and arrest rmugrations
and movemects. Throughout, nervous and endocring mechanisms are imporiant n

¢rientolion and timing.

28  Hydrology, Ii-lydraulic and Fish Migration

Hydrological and hydrautic changes mfluence the tolal pm-::e'ss‘; of fish migration. The
migration of fish for breeding, grazing and recruitmem are rearranged along with the
hydrological and hydraulic changes {FAP 6, 1998).

Table 2.1 shows the influences of hydrology and hydraulics on fish of nonheastern
region but c¢an be applied in other parts of Bangladesh with some modificaions,
cspecially with the time factor {EGIS, 1997).
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Table 2.1: InlMluence of Hydrology and Hydraulic on Fish Adlivity in Northeast

Region

SL. Hydrolu_éical and | Beginning/Usual Influence on Fish Activity

nf. | Hydraulic Factors Time

1 |Rain . February-April Influence 10 breed small fishes

2 |Thunder February-March  |Breed small fishes and prepare big
flishes for Dbreading, spawnming
migration of carps and catfishes ]

3 |Water Level Rise  |March-May Breeding of small fishes, Spawning
migration, dispersion of haichlings of]
stnall fishes

4 |Water Current {pre-March-May Spawning migration and hatchling

MONsQon ) distribution

5 |Inundation June-September Grazing and feeding in the [oodplain

6 |Flood ) June-September Mixing and dispersion of species,
migration and movement

7 |Fluctualion ofMay-August Dnspersion of lish and breeding

Water Level
8 |Water Recession  (September- [Taking shelter to perenmal water
November bodies
O [Drought December-February [Shelter in deeper water bodies

Source: EGIS, 1997
Both longitudinal and lnteral migration is strongly influenced by hydrology,

Hydraulic factors and its seasonality. Table 2.1 summariced the influence of
hydrology on fish activity, At the onset of monsoon, March (o May, rain starls with
thunder and water accumulated in low pockels and beels. The river water level starl
nsing and eventually inundates the (loodplain. Water from river and with the rainfall
run off brngs more food in the beels for aquallc ecosystem, The rapid growth of fish
food in the Mloodplain making 1t suitable for spawning, feeding and growth of fish

During early part of the pre-monsoon the magor carp moves longitudinally from the

beels and duars against the river current in the river lo Lhe spawning ground.

At the recession of monsoon, the fish start migrating to the deeper water bodies. Afler
spending three to six months in the Noodplain, some of the fish species ai all growth
stages migrale back through the canals (o the river. This outward migration
predominamly pu.sﬁi;'e migration, siarts rom mid-September and continue up to
November. Some fish migrate from river to the beels and remain refuge in the winter.
Early rainfall and (looding enhance and widen the spawning and spawning migralion

while late monsoon can deley or migration and productive activities, )
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CITAPTER THREE

OPEN WATER FISHERIES AND FISHPASS STRUCTURES

3.1 Introduciian

More than 266 species of indigenous fish ({UCN, 2000} and over 20 species of
indigenous prawns have becn tecorded in the open inland water system (Rahman,
1998). Many of these species migrate considerable distance upstream (under the
stirmulus of rising water) to reach spawmng areas, the {ish then mave out over the
floodplan as water extend laterally (Al, 1989). A direct relaionship can be drawn
between the magnitude of the annual flood event and totd fish preduchion {FAP 6,
1994). Breeding of irland fish are imtimalely bound 1o the sequence of annual
flooding (Welcome, 1985). Monsoon floods connect the primary habitats types like
rivers, canals, Mloodplain, haors, and beels of the mland of the open water to increase
fish population in nufmber and biomass. Nulrition-rich and food-nch Moodplain also
provides nursery and feeding ground for hatchling, fry, and juveniles and of a number
of river-breeding and floodplain-breeding species (All, 1991}, Young fish utilize
floodplain nursery and grow-out habuats for four lo five months before emtenng
riverine or estuarine habitats (Aeure, 1989). Hence to sustain fish production necds to

maimain the fish habitat and proper connectivity with Lhe nver/flow system.

32  Fish Habitats

Water creates fish habitat and without habitat there is no fishery. The amount of water
necessary 1o provide adequale and stable habitat will alsa provide fmjla heallthy
fishery. Fish preferred specific depth classes on a floodplain and biodiveraly is
related 10 the subsistence fishing activity in the floodplain (EGIS, 1997). Hence, it is
important 1o alic;cate (he mimmum amount of waler necessary to protect and maintain
habilat, By protecung habital antomatically protect fisherics and fish biodiversity.

Five primary maintenance habitals relate to major fish divisions:

Perpnpial Beel: all major fish species can be found ir. small to larpe becls which
hald water throughout (he year.

Seasgnal Beel: small fish species utilize small, seasonal beels early in the scason
and Ihen hold in Yery shallow areas within vegelation as water reccdes.
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Khals: khals (canals) are habital which conneci haels with nvers and distnbutory
channels and provide migraiory routes for fish between dvers end floodplam-
beels. F1sh species frequently hold over n isolated pools and pockets of waler.
Rivers: the principle source of migralory species and other rivering species which
migrate out of the floodplan with receding water 10 hold in pools and other deep
water,

Papar; most pcmds in Bangladesh are maintained for fish culture purposcs and the
fish species are iypically aquaculture species. Pagars arc small seasonal ponds
defined only after water recedes from the floodplain 1n beels where subsistence

fishing ocours.

Flood control ot other water development inpuis on fisheries can then be prodicted as
ihe loss of specific fish habital quanbiics (1.e., amounts of spawning, nursery) and ihe
roduction of aquaiic habitat There are two principle seasons in Bangladesh {wel and
dry) which define the available Rsh habilat ol any given time. Fish spectes native to
Bangladesh waters have evolved with and adapted to the hydrologic cycle. During
the monsoon season (May through Oclober) fish expand their range throughout the
Moodplain, while m the dry season fish seck refuge in discrete bodes of sianding
water. During each of the two seasons fish life cycles are quie difTerent and have
evolved to capitalize on habitat which has been created by hydrologic conditions
(FAP17,1994).

32.1 Dry Season

The dry season starls from December and ends in MarctzApri! In the dry season fish
are confined 1o several types of habitat Dunng the dry season, which is the mosi
siressful time of the hydrologic cycle, fish are in a maintenance or holding cycle
standing water. Except for a few small fish species, spawming and early rearing does
not occur during the dry season Recruitment of young-of-the-year fish imo the

population has alrcady occurred, and dry season habital can therefore be defined as

maintenance habital,
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At (he end of dry season, breeding activilics triggered depending on the rainfall and

water volume 1n the floodplain. Magur, shingi, ko, and gazar starl breeding at the end
of March and early April.

3.2.2 Wet Season

In the wet season. the Moodplain environment offers a dramatically increased living
space and availability of resources. During the peak monsoon period, floodplan tich
with food supply and development of young {ishes is extremely rapid and cggs tend 1o

hatch relatively quickly — for example the egps of major carps hatch within 16 hours.

The wet {monsoon) season habilat can be termed life ¢vcle habitat,  Fish initiate
mgration and spawning activilies in response to rising water Jevels across the
Moodplains Those fish holding in beels, canals, and rivers emerge from the dry
season habital and move 1o spawning areas. While spawning and nursery grow-oul

pccyr primarily in shallow water areas of the Noodptain,

33 Fish production

The fish production includes the standing stock and production estimates for nurmber
of habitals such as river, beels and [oodplains, The Gsh population consists of a
siock which may n:.:present a single species, a proup of specics having simular
recrulment, growlh and mormality characleristics, of & commmumnly interaction through

ihe flood regime and ils ecosystem {Welcomme & Hagborg, 1977)

In Bangladesh, over 266 specics, several type habitats and further more complex
trydrology which make complicated Lo estimate fish production. Cateh of {ish 15 used
to visuahze the size of the fsheries population. Prior (o 1983/84, fish production
estimates were based primanly on Dish consumption data generated by the Mutntien
$urvey ol Rural Bangladesh for 1962-64, 1975-76 and 1981-82. Bangladesh Fisheries
Survey Statistics (BFRSS) uses different statistical approaches for different waler
bodies groups such as river fisherics, becl and subsistence catch on flood lands
{BFRSS, 2000).

-ijar fsheries production is cstimated o use CAS (Caich Asscssmeqt Survey) at

selected fish fanding poims. Beel production estimates are derived by delermining
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mean yield per uni area for some selected beels trough suneys, and hen muliiply
by the tolal area of beels in cach greater (o)d) disinicl. Where subsistence ealch on the
flood lands is delermined by CAS of sample houscholds in selccted viltages 1o
determine the mean caich per houscholds and then multiply tolel houscholds by
districts.

33.1 Fish catch trends

The open wuter inlmd capturc fisheries grew by 5% per annum from 1984/8S.
Species composition of capture fisheries production is dormnated by miscellancous
species (mainly chotomach). Carp and 1isha are the baromach, which coniribuie to Lhe
tolal fish production about 20% and 18 pereent respectively.

Aboul 63 pacem of the open wler indand fisherics comribute from baromoch of
which $0% from uliure fisherics. The trend of caich statistics of boromach and
chotomach of capture inland [ishery is shown in Figure 3.1.

Rivers are the most important harvesting kabilat which aecoumts for 17% of the inland
fish production. The river and estuarics production reduce abaut 2.5% per emum
since 1984, The lower md Upper Meghna River contribuie obowt 75% of the total
river production. The Hilsa is the major species (abaut 80% of the overull principal
river production) in the river md highest caich in the lower Meghna Raver. While carp
md miscellzneous species mainly concentrated in the Jamuna end Brahmapuira civer
(FAP 17, 19%4),

Oponwator fish catch
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Figure 3.1; Open water fith catch (boromach and chotomach)
Source; FAP 17, 1994
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The closed water (pond) culture production grew from 112,000 mi to 262,000 mt over
the period of 11 year since 1984. Pond coniributcs about 23% of overall production.
Pond production in preater Mymensingh district is mamly carps. More culture
fisheries giowing because of more awareness and knowicdge about the finrancial

benefits, micro-credil and more lands are protected by flood control projects.

The lish production for the fMoodplains, based on world wide data, snggests that
yalues typically range from 40-60 kgha/year (Welcomme 1979; 1985). Welcomme
(1985) estimaled that the mean yield for Lropical rivers at maximum {lood is behween
16-40 keha/yr. Accounting for efforl, Bayley (1988) suggested that maximum
potential yields from wropical floedplains are of 110-160 ky/ha'year that means 13
fisherman/km?2 including both Fall-time end pan-time fishermen. The widely uced
Welcomme empirical equation for estimating floedplain fish catch prediction a M5Y
(Maximum Sustainable Yield) of 45 kgha'year. FAPG made an estimate on nominal
vicld for the upper Meghna river floodploin in Bangladesh range from 37 1o 43
keMafvear, suggesting that the floodplain is fully exploited and there may be worst
then this case for ihe othor Noodplain in the country.

In Bangladesh, Moodplain productivity ranged from 86kphatyear to 180kg/halvear
based on Third Fisheries project. The FAP 17°s estimated mean yield for all open
waler floodplain was 107 +16 kp/hafyear. 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: Catch per unit arca (CPUA) by habitat

Habitat type Unit FAPL |FAP |FAP |FAP | FAP | Govt
7 20 5.2 3.1 6

Per. pond {cuit.) | Kg/ha 2100 1820
Seasonal pond Kg'ha 600
{cult.) |
Beels (perennial} | Kgha 315 165 s
Flooded land Kg'ha 10 130

F3 Kg/ha 450 403 489 | |
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| F2 Kg/ha o | 123 | 152 | 132 |
i Fl Kegha 60 58 \ 30 |
FO/FF Kg/ha 0 0 o | 5 |
Major river Ke/km L
Regional river Kg/km | 158
Carl | | J

Source: FAP 17, 1994,
332 Fish r.unsﬁmptiun

The fish is main source of animal protein in the rural Brea The current national per
person supply is calculated by FAQ (Lauret 1991) as 7.2 kg per yeal. BFRSS data
indicate thal 11 million house holds carried oul subsistence fishing in Bangladesh in
1991792, catching 2094 kg per house hold. Assuming that the average size of the
house holds is 5; the estimaled per capila supply from subsislence fishing is only 42
kg per person, which s an gboul half of the FAO estimate. However, il the
subsistence catch is underestimated 1n BFRSS stalistics (World Bank, 1991) the

CONsUIMpLioN Per <apila even less.

However, Lhis estmaie Io Bangladesh, the historical lrend in fish consumption is

declining. In 1961, per capila supply was 14.4 kg/year but this decrease 1o 7.2 kgfyear
.n 1989 almost 50% reduction shown im Figure 3.2

_.:=-_.,=ﬁ_

—
-
|

Y

o TN

Per capita consumplion

Figure 3.2: Fish gonsumption (kg/capila) In Bangladesh (FAF &, 1994).
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34  Flood conirol impacts on fish preduction

Flood control struclures zimost certainly entail the greater use of embankments to
control or partially control (he encroachment of floodwater (FAP 17, 1993). Though
the evidence is ﬁné;nmnlary, it is clear that Alood control does have an impact on fish
production from the open water fisheries by obstrucling the access of riverine [ish to
the flood-plain; Lhereby restricting their opportumilies for feeding and reproduction.
This obstruction would elso lymit the numbers of fish available to households living
on he flood-plain.

Reduction of Aood exient will decrease the extent of the fecding grounds for fish with
a consequent fall in production of the fsheries. Reduction of flood depth may increase
productivity of the aqualic environment and increase the avalability of nesting sites
for “blackfish” species; the effect of this on overall fisheries praduction is uncertain
but could well increase the productive polental of the residential “blackfish™ species.
Restriclion of river hank overspill will delay the inundation of the flood which wall
disrupt the brecding cycles of “whitefish” species and decrease the distribution of
“whitefish” hatchlings over the flood-plain. This would have a major impact on the
brodiversity of he fishery, with an unknown effect on the produi:tive potential of the
fishery. In additon, restricted access Lo the food-plain through channels and
regulators would allow applicalion of more efficient fishing techniques, leaving the
fishery more susceptible to over [ishing with a consequent fall in long-lem
production. Reduclion of water flow through the flood comirel scheme will merease
the risk of pollution with a consequent degradahion of lend and waler resources
leading 1o a fall in produciion Fimally increased drainage congestion would increase
the aguatic habital bul the effect on environmental capacity i3 uncertun given the
possible impact on waler qualily, the effect on fisheries production is therefore
uncertain (FAP 17 Technical Document, 1993).

3.5 Fish Pass and Fish Friendly Structure
Fish-Pass structure may be defined as the struclure through which all kind of fishes
can move throughout the year {monsoon and Pre-monsoon). This type of siructure is
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very efficient in reducing big head differcnces between the River side and Coumtry
side (bed /Aoodplain). The structure elements of Fish Pass are so arranged hat the
difference in head be easily minimzed. The structure is suitable for all kind of
hydrological conditions in partial flood contrpl, full Mood conurol and tidal
environments (Husain, 1998). A typical verlical slot fish —pass structure is shown in
fig-33

Fish-Friendly structure are generally designed to ensure flow from river to flood plain
during monsoon (from June o Sepiember) period and are normally construcied as a
parl or adjecent to an existing regulalor The mamn function of the structure is ihe safe
movement of fish spawn, fish fry and fingerling including bigger fishes through it .
The structure is suitable in full Mlood embankment. A Fish-Friendly structure is shown
infigd4

In Bangladesh, stuctures to be circumvented are generally relatively low, and
dilferences in weter height are likely (o be small when compared for example to hydro
alectric dam. However ideally there should he difference in water height across the
structure since a low of waler i5 required (o ahiract the migratory fish. A comparison
between a Fishpass andi Fish friendly structure is shown in leble 3.2

Teble 3.2 Comparison of Fish-Pass and Fish-Friendly Structure

12: Fish-Pass Structure Fish-Friendly Siructure

1. Suitable for all season. Generally workable in monsoon season

2 Effective in both partial and full fload | Effective in full flood control
' contro} embankment projects embankment projects.

3 Ensure safe movement of all kind of | Ensure safe movement of fish fry, fish
' fish round the vear. hatchling and fingerling

4 A relatively bigger structure and Comparatively smatl structure and less
] gxpensive. - costly

Source: Draft Feasibility Report, 2000
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Fig. 3.4: A Fish-Friendly structure.(BY, {Source; Drafl Feasibilily Report, 2000)

Fig. 3.3: A typical vertical slot fish —pass structure.(A)
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36  Example of Fishpass and Fish Friendly Structure in Bangladesh

There are two [ish pass siructures and two fish friendly strucinre already constructed
in Bangladesh 13 shown 1 phote 3.1 end some are planned to be constructed is near
future. They are shown in the (ollowing 1zbled. 3.

Table 3.3: Locations and types of Fishpass and Fish Friendly Structure in Bangladesh

| I*?Ii: Location Regulalor Lype Constructed by
L g?:;zl:;.r:dl Bengali Nadi, Fish Pass AWDB

_2. Eﬂﬁgﬂ&wﬁl Haor, Fish Pass E;v DB (FAP-
3. | Jugini, Lohajong River, Tangail gigz;:rzndly g{‘;l;’DB (FAP-
4. | Morichardanra, Chapai Nababgon] giétcl:;l;ndly BWDB I

Source Draft Eeasibilirty Report, 2000,

37  Furiher Construction of Fish Pass in Bangladesh

To mitigate the negative 1Mpacls of FCDI projects on open water fisheries. feasibality
studies (phase-I) of fish-pass and fish friendly structures are to be carried out in the
compleied 27 BWDB scheme distributed in 7 districts of Bangladesh. The disiricts are
Sunamganj, Kishoregan), Faridpur, Bagherhal, Gopalganj, Barpuna and
Patuakhali.(Draft Feasibility Report, August 2001)

Suitability of 27 siles in 7 disiricts are 10 be siudied by (he consultants. Table 3.4 and
Table 3.5 show Lhe district wise allocation of Fish-Pass and Fish-friendly structures.
Out of 27 identified locaiions, 15 {8 for Fish-pass and 7 for Fish-friendly) structures
are 10 be finally selected and a ranking for the implementation of the siructures are to
be provided on the basis of imperiance and feasibility.



Table 3.4 - District wise allocations for Fish-Pass Structures
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sl . Number of
Dhstmict” Comment

No. Slcturas )

1. | Sunamgan) o Out of 12 Fish-pass shructures, 8 are to

2. 1 Gopalganj 2 be Lnally selected

3. | Kishoregam 2

4. | Bagherhat 2
Total i 12

Source: Draft Feasibility Report August, 2001

Table 3.5 : District wise allocations for Fish-friendly Structures

St Distnict Number of Comment

No. Structures
l. Sunamganj 4 Out of 15 Fish-friendly structures, 7 are 1o
2. Gopalgen) 2 be finally selecied

3 Kishoreganj 1
4, Bagherhat 4

5. Bargura i
6. Patuakhali 1
7. Fandpur 1

Tolal 15 |

Source ; Draft Feasibility Report August, 2001




Tengnil Fish nendly Structure Chapainawhganj Fish Friendly
Structure

Photo 3.1: Fishpass and Fish Friendty Structures in Banglodesh,
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CHAPTER FOUR

METHODOLOGY
4.1 Introdusction
The methodology used in Lhe present study is mamly the analysis of infommalion
collecied (rom field wvisit, literalure and secondary dala.

42 Field Visit

Several [ield visils have been made in the study area duning the study period {From
March 2005 to March 2006). Field visils were made basically to collect primary data

4.3 Literature Review

A delailed lileralu:ekreview related to fish mipration and fish pass siruciure has been
made.

44  Dat Collection. Primary and Secondary data have been collected. During the
field wisit questionnaire survey was conducicd and other data were callected. In
addition to lhis, the data which have been collected by the questionnaire survey was
verilied throuph Focus Group Discussion (FGDY). The movemenl ol dillerent types of
{fish has been observed. Fishing activities in and around the fishpass have also been
carefully observed which was very essential to identify the problem prevailing for the
fishpass siructure, As such Lthe man focus of the figld visit was io assess the physical
Struchure and surmounding conditions of fishpass.

4A.1 Secondary Data Collection: . .
Secondary datz have been collected From differem agencics and GoB publication,
Infomation about ish migration characierisiics and biolomeal characteristics of fish
has been callecied from the following reports :

Repor of fowth Fisheries Project. Ministry of Fisheries.

- FAP 6 end FaP 17

- CEGIS report on fisheries and fshpass management.

- Small Scale Waler Resources Development Project, LOED.

- Repmsf décuments of the Banpladesh Waler Development Board {BWDH),
International Union of Conservation of Nature JUCN), BETS, WARPO

publication and other relevant literatures.
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4.4.2 Primary Dala Collection:

Fishermen opinien on project performance and fish migration were coilected ithrouph
questionnaire survey. The queshonnaire was designed considering the objective of the
present study, Queshonnaire schedules were used to collect various informalion, viz.

Name of the seasonal migratory fish species (Fish fry, Haichling species and
Spawrung species).

g, Questionnaire Survey

Questionnaire Survey is a special decision making tool that will analyze the criteria to
altend the menagemeni goals and will present the alternatives with scope the
managers to take decisions. In enother word questionnaire survey is the process o
identify any polential conflict of interest and possihle solution of such problems. A
structured questionnaure (attached in Annexure) covering lechnical, inshtutional,
bengficiarics parlicipauon, socio- cconomic, environmental and lepal framework
issues has heen used lo gather information from the local beneficiaries. The survey
has been conducted in 4 unions { 42 households of 12 viliages) namely : Fulban,
Narchi, Sanakandi and Kutubpur in the floodplains of Jamuna and Bangali Rivers
where the fish pass has direct impact. Among these Union Sariakandi Union is critical
censidering ils locatian of the fish pass.

Questionnaire survey has been conducted in Lhe erea where the fish pess has direct or
indirect impact in terms of fish production. To substantiate suney [indings Four
group discussions with the beneficiarics were carried out at imporiant locations 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 al the study site. Specific knowledge was
gathered from an interagency coordination meeting arranged in the office of the Sub-
Divisional Engineer, BWDB. Participation of all relevant stakeholders, such as .

fishermen, farmers, businessmen, local elites, member of local government
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institutions (L{GIs), Tepresentalives from relevant NGO along wilh the government
agencies (e.g, BWDB, DoF, LGED) have been ensured in thal discussion.

Informaiion  from BWDB officials (Sub- Divisional Engincer, Sub- Assislant
Engineer, Fishpass Operator etc), Department of Fisheries (DoF) ollicials {Upazila
Fisheries Oflicer. Upazila Fizsheries Exiension OfTicer ), LGED { Upazila Engineer,
Sub- Assistani Engineer), Depanment of Apncultural Extension {DAE) officials, LGI
members { Chairman, Member), local elites | school teachers and relevant NGO
(TMS8) have been brought together Lo identify [isheries resources ihe factors (hat
alTect the management of the [shpass. A Total of 84 participanis atiended in 4 FGD
session during the study period .

4.5 Sample collection

45,1 Sample period:

Seasonmal  vanation of Osh migraton is divided into four period; such as over
wintenng dry season {mid December-mid March), spawning migralion season (mid
April-mid June), nursery/grow-ont season (mid June-nud Septl), and [lood recession

seaso  n (mid Sepl-mid December).

452 Sample frequency:

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

453 Sempling procedure,
» Fish movement Lhrough fish pass has been observed and species have
bem:l collecied and identified group wise.
» From the collected sample, size has been measured. The individual
number of each species in a sample have been recorded.
* Semple collecled [rom fish pass area have been preserved in
Ilaburalurjf, TWFAM.,

» Secven major lypes of {ishing pears and Iraps were used. (Gillnet, Lift
nel, Scine net, Cast net, Long lines, Ghunrs Charus ).
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4.6. Catch Assessment Survey

Twice 2 month, the fshermen of the area caich fishes from the sanctuaries of the
Bangali River. The Thengamara Mohila Sabuj Sangha (TMSS, a partner NGO)
collects dala on {ish catches and fills up a form, which records bolh calch and efTord,
The TMSS staff collecis caich data (o estimele momhly catches. These daia has been
collected from the office of the TMSS and DoF ofTice at Sarikandhi, Bogra }

4.53.1 Catch Assessment Survey dat Analysis

Total catch : The reletionstup, which is used to estimaie (he wial catch, is ;

Tolal calch = { calch per unit afTon ) « { tolal effon)

The amount of catch per wunit of fishing effon is tetmed as Catch per Unit Effon (
CPUE).

Active fishing days : Tt is delned (gear specific) a the number of days in a
reference penod (e.p., a calendar monih) during which fishing activities are normal.
Usually tms variable is defined in reverse manner, that is, by subtracting from the
calendar days those days known for zer or negligible activity.

Efori; A fishing unit is defined by a fisher { or group of fishers in the cose of gears
such as the commercial seine nets) with a piven types of gear and eventually the
fishing craft used. One unit effon is defined by the fact that a given unit bas fished
during the past 24 hours. Two unils mean that one fishing unit fished in two calendar
days or two distinct unils fished the same day. The deflinition does not account for
differences in hours actually spent for fishing or in the time of (he day, the fishing did

oceur. The esumated total effort is calculaled separately for each group of fishing
unit as follows : -

Total effort = {N fishing unit} x{ days in the month) * Cu
The total number of fishing units (N) is known from regular standardized counting of
the number of fishermen and the mumber of gears used al differcot sanctuaries m a

mozth. The proportion of fishing uniis thar arg expected o fish during any given days
is called the Activity Coeflicient CA
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Tolal catch s being calculaled to identify the impact of {ish pass, The species
composihon and number of species thal has been caught in a specific year can also be
known from this assessment. I gives a clear iden about fish diversity and availability
of missing species in the Bangali River afler implementmion‘c-l" the fishpass. In a
word tus assessment provides Lhe impact of hshpass on fisheries resources of Bangali
River afler implemenhng the structure.
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CHAPTER- FIVE
Description of the Study Area

5.1 Introduction

Fish fry, hatchling, and spawning movement from Jamuna to Bangli river was the
main objectives of Sanskhandi fishpass project. The construction work of
embankment on eastern benk of Jamuna River started in 1996-97 and completed in

1998 while the construciton work of the fish pass started in 1998 and completed in
19499,

5.1.1 Brahmaputra Right Embankment

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

carlh embankment, known as the Brahmapulra Right Embankment (BRE) was built
during the late 1950s and mid 1960s along the west, or right bank of the Jamuna,
extending for some 220km, as a protection against flooding

5.1.2 The River Bank Protection Project

River Bank Preteciion Project (RBPP) comprises of construction of river wraining
works al 2 locations, site B1 al Sarjakandi and site B2 at Sirsjganj,

Site B;

Under contract By, river iraning works have been constructed ar the following 3

locations of Sanakandi Upazilla in Bogra districi,

a} Rehabilitation of Kalitola Groyne
b) Constructon ol Sanakandi Hard Point
¢} Construction of Malhurapara Hard Point

Construction of 6km of embankment 1o join the Kalitola groyne with the over bank

protection works at Mathurapara, including provision of a fishpass structure has been
compleied under the Project at a cost of TK. 18758 million.

Site B,
Under contract B2 5 long reach of 2.55km revetment for river training works has been
construcied at edjacent to Sirgjgani Town.

-
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5.2 Location of the study arca

Sariakandhi thana is located in the Eastern parl of Bogra district . The project area is
bordered ont the north by Sonatola end Saghata thana in Gaibandba district , on the
easl by Jumuna river, Islamganj and Motherganju thena in famalpur district, on the
soulh by Kazipur thana in Sirajgonj disirict and on the west by Dhunut, Gabtoli and
Sonatola thana in Bogra district .

Sariakandhi is localed between 24°44° and 25°03' north latitudes and between 89°30'
and 89°45° east longitudes. Road distance belween Bogra district and Sariakandi
thana is 22 km The thana occupies an area of 433 km? including 112 km? Bangli and
Jamuna river, 2 km® water bodies and Sand dunes of 49 kZ,

Sariakandi thana consists 13 Unions, 134 Mauzas and 164 Villages. Information of
sanakandi uparila with reference to its fisheries is given in Teble 5.1 and location
map of sarikandi upazila is shown in Figure 5.1.

. "‘nwwl
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Fig. 5.1: Location map of Sarikand: upasila



Table 5.1; Detailed information of Sariakandi Upazilla with reference to its
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fisheries.
Number of Paurashava I
Nurnber of Uniong 12
Number of households 51,000
Tolal populalion 289710
Futl time 15060
Fishermen Parl time 2000
(Source. TFO, Sariakand: 2004-05) Subsistence T
Total fishermen 4300
Fishermen Wurnber of cooperative society 8
cooperative society | Total member of cooperative sociely 250
MNumber O
ovemment
Area (ha) 0
. Number 3000
Ponds Non-governmeni
Area {(ha} 250
MNumber 3000
Total
Atrea (ha) 250
Number G
Bceels
Area (ha) 50
Number 3
Ravers
Area (Km) 4T{Km)
Flood plain area (ha} 200
Tolal area of water bodies 250
Mobil 10
Fish market =
Permanent 4
14
Pond 340
Beel a0
Total production/caich of fish (Metric ton) River 490
Flood plain 180
TOTAL L 1ched
Need of fish (80g/man/day) 3105
Deficit - 2005

0

Sourve: Ficld Survey, 2006 and TFO, Sariakandi
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53 Description of the Satakandi Fish Pass

The Sanakandi lish pass in Bogra District is the largest and newest fish pass of the
COUntry.

Sariakandi fish pass 1s lacaled al the westem part of the Bolail canal - a lmk canal
betwesn the Jamuna River and the Bangali River close lo Pardevdanga vitlage under
Sariakandi Upezila of Bogra district Bangladesh Water Development Board (BWwDB)
eslablished the [ish pass in Lhe year 1999,

The fish pass localed at the village Debdanga of kutupur Union of Sanakandi Upaala
The site of the fish pass is localed aboul 25 km [ar from Bogra district lown and 3 km
far from Sariekandi upazlla head quarlers The fish pass 1s al the nearest corridor
hetween Jamuna and Bangali Rivers. The fish pass 15 situated between the Sarakandi
and Malhurapara Hard Pownts. Thos 15 megral pan of the Brahmaputra Right

Embankment that allows [ish movement between the Jamuna and Bangali Rivers.

5.4 Operations and Management of the Fishpass

5.4.1 The Management Commiltee

Sub-Divisional Engineer, BWDB organized a meetng m Auguslt 2001 regarding
formation of the managemeni commitlee. About 15 participants from diflerent
disciplines, viz government olficials. local elected representabives, communily
members attended the meeting. An 11-member Fish Pass Management Commuttee

{MC) was formned in that meeting. managemenl comniittee of Sariakand fish pass is
shown i Table 5.2
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L .
Table5.2: Composition of Managemem Commitiee of Sariakandi Fish Pass

Persons/Desiznation Position in the
commitiee

1. Upazila Fisheries Officer,Convenor
Sartakandi
2. Sub-Assistant Enginesr, BWDB  [Member

¢ Secretary
3. Upazila Agriculture Officer Member
4. Upazila Livestock Officer Member
5. Chairman, Kutnhpur UP Member
|6. Member, Kutubpur UP Member
7. Member, Kutubpur UP Member
8 Local School Teacher Member
9. Local Farmer Member
10, Local Fish Pond Operator Member
11. Local Fish Pond Operator Member

Source : (Ghosh 2003)
5.4.2 Management of the Fish Pass

Though there is 3 managemenl commillee, in facl, Lhe fish pass 15 solely managed by
the BWDB. A gate-man for the fish pass has been deployed on temporary basis. He_
operatcs the fish pass as per the instructions of the BWDB officials (viz SDE, Sub-
Asgsistarm Engineer ot Section Officer). BWDB people do not sharc ideas regarding

operation & management of the fish pass wilh olher commitlee members or any

member of the community.

There are four sanciuarnes managed by the FFP (Fourth Fishenies Project), DoF in
association with a 10;:31 NGO named TMS5. Thangamara Mchila Somobae Somitee
{TMSS) has orpanized communilies [or the management of sanciuanes but they are
not involved 1n the managemenl of the fish pass People involved with the sanctuary

management alleged Lhal the objective of Lhe [ish pass is not achieved due to

following reasons:

i. Real fishers and poor people from within Lhe commurnilies are not included in
Lthe management process.
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1. Migratroy fish cannot reach the sanctuaries {caughi before reaching sanctuary
areas).

iii. Gates usually remain closed during pesk fish migration period.

iv. Bed level of Lhe channel (as well as fish paas) is higher in the early monsoon,
waler from the Jamuna River cannol enter and 50 not the [ish immigrated in o
the oodplains inside.

v. Usually the gales are opened al thal point of time when water level of the
Famuna River remains high that creates higher current and turbulence caused
higher mortality of hatchlings.

5.4.3 Management Problems of Fish pass

1) Ca;nmunit}' represenlalion was not reflecled in the Fish pass
management commitiee (women, landless, and fishers are excluded
' from the commitiee) o

ii) No meeling of the Fish Pass Management Comumitiee was heid _
afler formation.

1) Fishing (haichlings, fingerlings and brood fish) in the hish pass
channel hamper fish migration.

iv) There is no indication how the recumment cost for operalion,
management and mamtenance ol the [ish pass will be met,

v) Due 10 lack of community parlicipalion, commumity disowns the
structure '

5.4.4: Recommendations

i) Meeling of the committee should be held on a regular basis.
1i} To make the fish pass effective, closed season and regulatory
measures should be adopted.

i)  Representation of fisher, lndless and women in the commities

should be kept in 1o accour,
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1v) Commitiee members should be trained up on tech-mcaj and
operalional aspects.

¥ Mechanism should be developed for raising fund for the

~ commitiee that can be used for holding meelings, management and

maintenance cost of the fish pass.

5.5 Status of Fisheries Resourves

As reported by (he communities, fish caich has been drastically reducad in the project
area (inside of the embankment) immediately afier construchon of the embankment.
Availability of some commercially important fish species like, goida shrimp, ru,
knfthaus, bocha, chital and boa! wes sbundant before the construction of JRE
(Jamuna Right Embankment) and those species now became rare in the area But in
the recent past, abundance of ihose fish species has been obsarved a bit higher
compared to the situation immediately afler construction of the JRE. People had
varied opinion that this is not only due to the fish pass, rather the upper parl of the
Bangeli Ruver is connecled with the Ghaghat River in Gaibandha district also
contribute 1o reappearance of those species { Ghosh, 2003),

Facilities of [ish culture increased inside the embankment. Presently, people can
safely cultne fish in suitable habitals that has conlribuled to increase overall fish
production in (he arce. The opimon of the local cormmunity regarding availability of
fishes in he sudy area is given in Table 5.3.

Table 53; Dpiﬁinn of the local people about the fish species in the study area

Avaiiable Fish Species Threatened Fish Species Rare Fish Species
Katla, Rut, Puti, Tengra, Taki, | Large prawn, Rui, Kaliboush,
. . Meni (Bheda),
Chanda, Small prawn, Chikra, | Chitol, Boal, Lal Machh, ]
Pabda, Koi,

Chela . Shing, Magur, Gojar

Source: (JUCN 2001).
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5.6 Status of Biglogical Resources

In the study of performance evalualion of Sanakandhi fishpass (Ghosh, 2003), it was
found that there are a (olal of 104 different fish species, 55 penera, 24 families under
10 order identified that ere given in (Appendix-1}. Most of the fish species are
commercially imporiant thal is outstanding carps, catfish, eel fish and other fishes. In
same study, 1t was also found that there are 3 phyla of fisheries item under (he classes
Crustacean (Arihropoda), Gestropoda (Mollusce), Amphibia, Repiilia, Mammalia
(Cherdata), thal represents difTerent species of fisheries item (Aﬁpendix—Z].
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CHAPTER SIX
RESULTS AND DISCUSSIONS

6.1 Inirpduction

Migration is an imponant biological feature of many hish species, but it has been
adversely allected by flood conto! measures, which cavsed reduced water extent and
conneclivity, 1o order to permit fish nugration, it is necessary to maintain condidons
that favor migranis to reach iheir spawning ground. Henge Lhe hydraulic structures
must be designed such that fish can pass through without incurring damage (o them.

6.2 Monitoring of hydraulic characteristics of Jamuna and Bangali river

6.3.1 Water Level

The water level data (1999-2001) al fishpms site has been collecied from BWDB
olfice of Sanakandi, Bogra The dala shows that there are two peaks in this niver
sysiem. One minor peak develops al he onset of monsoon in July with major peak at
the end of August. The duration of munor peak is higher than the major peak.

Almost ali the time the water Jevel of Jamuna River is higher than the Bangali River,
It implies that the dircetion of waler flow is from Jamuna to Bangali. Only al the end

of major peak dunng the recessing stage, (he weler level of the Bangali occesionally.

crosses Lhe water level of Jumuna River. The water level of Benpali crosses the
danger level from July 1o mud September (Figure 6.1). On Ihr:e other hand during July
and Avgust when the minor and major peaks develop, the water leval crosses the
danger level of Jumuna River. The extended minor pesk facilitates the migration of
fish from the breeding ground to the feeding ground. From the fish migration calendar
it has been observed that the mugration tiwning varies with category of fishes. The peak
migration tming for carp and calfish is May to July. The l‘.‘.'rll'p and cat fishes stan
migration from Apnl. in this river system the water levels star rising ai this lime

which provide [avorable environment for migration.
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6.2.2 Measured velocities at the Fishpass

The maxamum velocity that an adult fish and juvenile can tolerale vanes from species
to specics. For ul:}rstrea.m migratory [ish species threshold velocity (minimum velocity,
which leads to en onientation reaction to move against the cumert, valucs range from
1-30 cmfzec) is another imporiant paramelcr needs to he looked after. On the other
hand critical velacity 15 appeared s ancther important parumeter. Each species bas a
distinctive range of cntical velocities {the mimimum velocity at which fish just begins
io be carried away by the waler flow) which represenis the maximum pemissible
velocity through the fish friendly sh‘ucturclm fish pass. The velocity in the lefl and

middle vent of the fish pass [rom Mid September continuous up to Mid December is -
shown in Table 6.1 & 6.2.

Table: 6.1;: Measured velocitics al the lefi vent for differcet head differences al Fish
pass erea. Source: Biswas, (2007),

Head difference Position and Yelocity (mfs) {Left Vent
for Fisk pass Upstream Downstream
arca {m} {m/s) (m/s)
0.50 1.0 0.82
.85 1.16 .99
0.95 115 1.03
1.10 1.25 1.05
1,15 128 1.08
1.20 1.30 1.10
1.28 1.35 1.13

Table: 6.2: Measured velocities ar the muddle vent For different head dilTerences al
Fish pass area

Head difference Position and Yelocity (m/s) (Middle ¥ent)
for Fish pass * Upstream Downstream
arca {m} {m/s) (m/s)
050 112 i)
0.85 1.19 1.02
Lus . 1.22 1.06
1.10 1.27 1.13
i.15 1.30 1.15
1.20 131 117
1.28 1.37 12l
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The mein objective of construction of vertical slot fishpass 15 thal this type of
structure cnhances energy dissipation and provide resting zone for the fish 10 gain
enerpy. Aller gaining energy it will travel Lhe slot in a singie effort and then 1t will
again take rest. If the pool length and pool width is higher (hen more energy will
dissipaze within the pool. This will be lead 1o a decrease of velocity m the slol
opening. §t will also provide more area where (he speed is equal to or less than
cruising speed of [ish.

6.3 Monitoring of Fish Movement

[nformaion on movement of fish through (he [ish pass was acquired primarily by the
fishermen who are used 1o caich Tish in the fish pass area, and secondanly from visual
observations of the water surface of (he pools dunng seasonal basis, during a pernod
from 10 March, 2005 o 10 March 2006. Migralory fish speces are as groups
calggories like Carp, Catfish, Eel, Spiny eel, Knife fish, Sardine, Needle fish,
miscellaneous species and prawns. Generally these [ish species take shelter in the
Bangali river during Nood recession period. During sampling period presence of these
fish species in the catch fom the Banpali river, were collected. From the ahundanee
of species in the catch and (he catch frequency relaled that :n the year 2004-05, the
Knife fish (Chital} movement was high, but in the year 2005-06, (he Carp fish as
(Rui and Catle) are domnanl species in Lhe study erea The major migralory [ish
species, which moves through the Shariekandhi Fishpass, are lisled in the Table 6.3,

Table 6.3: Group wise migralory species through Shariakandhs Fishpass

SL |Group Commen  |Scientfic Namh  [Type] Total lenpth |Bresding |Average
No. Name of (cm)  [Season |catch (%0)|
Fish |pfin.  [Max of total
collection
01. " Rui Labeo rohiias P 22 83 |Apr-Jul
02, [Catla Catla catia» P | 245 | 80.5 |Apr-Jul
03, [Native Major [Mrigel Cirrhinus mrigala®] P | 205 | 80 [May-Jul 40
04, |CATPS Kalbaus  Mabeo calbasus | P | 23 | 48 [May-Jul
05, Bhagna/Raik{ .
Minor Carp _ |(Lachu) Cirrhinus reba+ P 17 24 |Apr-Jul
. Winar Carp |Gom/Goma \Labeo gonius P 14 38 |Apr-Jul

L TRE
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o7, Sarputi | Punitus sarara P 12 | 22 |Apr-jul
08. Puii Puntius sorphore= | P 7 12 |Apr-Jul
09. Boal Wallagu atmu+ B | 35 | 9% May-u
10, Air [ Aorichthys acr B | 31 81 jApr-Jul
Large Catfish : -
11, Bagha Air Baharius yarrellii | g | 36 90 |Apr-Jul
12. . o Mot
Hita Rirg rifa B 1% | 445 enown
13. Not
Pabda Ompok pabda* P 8 17 | o
14, : |Ompok
Kani Pabda bimaculatus P | 10 | 18 [un-Aug
15. Eutropiichthys Not
Bacha, vacha P 12 [165 known 32
16, (Garua Clupisoma garua=| P 8 18 |Mar-Jul
7. . Pyeudotropis .
Batashi atherinoides Pl 43 5 [May-Jul
Ts. | Small Catliship e |dila punciaia P 35 | 85 [May-Jul
19, Tengra Batasio baiasio B 3 5.5 |Apr-Jul
20. . . Not
CGulsha Mystos bleckeri B 25 |175 OWL
2. Magur Claras batrachus | B 6 19
22. . Heterophieusies
Shing fossills B 3 15 E{?{:\m
23, Kuwa (ragata cenla B 3 5
24. K azoli Ailia cotla» B 2 5
235, Bain Mastacembeleus B | 215! s6 [apr-Jul
. g armanis
26 Spiny eel Nacrognathus 21.5 [Not 13
TaraBan [ s B |93 known
27 [Losch Rani Botia dario B |35 |75 o 1
. ) ™ |known
28. Chital f;:gf:” p {225 |455 lapr-mu
Knife fish v 6
29 Foli otapierus | 165 | 345 May-Jul
notopteris
30, . . No1
Sarding Ch?pﬂa (Tadusia chapra P | 45 | 125 known 1.5
3 leedle fish  |Kaikka [ crerodon p | 1157 z1s o 1
ancila* known
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32, IGlossogobius
Bela ofurius Pl 95 | 23 Ma-Oct
33 Shol Channa siriatus+ | P 12 42 {Apr-Jul
34, Taki Channa punciaus* | P 6 18 [Apr-Jul
33. Potka Tetraodon potoka | P 3 B rm
Miscellaneous nown 14
36. [species Chela Ding deverio* F 3 7 |Apr-Jul
37, Fulchela Salmostoma phulo | P 2 5 |Apr-Jul
38. Chanda Chanda nama P 2 45 Mar-Oct
30, Kholisha Colisa fascians | p | 35 & MNiar-Oct
40, Mola L dmblypharyngodon p | 25 5 |Apr-Nov
molg *
41, Golda Nacrabrachiun p 3 14
P ranTs Chingri rosenbergii Nat 3
42, Tcha Wiacrabrachin p 2 5 knowtt
pop
Total 100

Souree: Field study Survey, 2005-2006

Noles:
P _.—|[_"_agm Spemes T |
B . \:“Eenﬂnc Species

Min. 1 Mirmmim saze of fish Specles
Max I = | Maximum size uf fish Specles
* _ “ = ID{}mmant Migratory Species

The mipratory species collected from siudy area are analyzed and is found thal the

dominant fish species group is Carp and second dominant group is Catlish where as,

Needle and Losch fish group is found only 1 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 shown inPhoto 6.1 and 6.2.
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Figure 6.2; Percentnge of different migratory species caught at Shariakandi Fishpass
area.

6.3.1 Monitoring of fry (hatchlings) movement.

Movement of fish population to defined direction at defined peniod of time is known
as migration, The causes of migration are manly for spawning or egg releasing. The
larvaa or fish [rv needs the ecological paramelers, which are not similar to that of the
adults need. n search of such suitable place ihe brood fishes migrale to Spawning
grounds. Some speae moves up streams and other move dowm streams for migration
Accordingly ihe spawn of those species are found at defined place at defined period of
the year.

The donunant larvae found in the siudy ares were carps and catfishes bul the other
species were not found in a larger scale. During the sludy period, fry (hatchlings) of

the foliowang fish species are available in the fish pass area

Labeo rohita, Carla catla, Cirrhinws mrigat, Glossogobuus giurs, Labeo calibasu.
farias batrachus, Purnus spp
The most imporlant species in the larval drifi were L. rohiia, and (r. giuris. Among

the major carps, all are entering the flood plain within the first 6-8 weeks of the
Naod



Miscellaneous
Specien

Photo 6.1' Carps, caifish and other fish species found in the study area.
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Photo 6.2 Carps. calfish and other fish species found in the study area



6.3.2 Fish movement Impact of Figh pass

The main purpose of he [ishpass is (o ensure free movement of migralory (ish species
and other aquatic species from the breeding ground jamuna 1o the feeding ground of
Bangali and ils Nloodplain to restore naturzl environment, ecology and biodiversity.
The structure has been designed on the basis of limuted scientific information on the
biologrcal behavior of the local fish species. Thus the hydraulic conditions prevailing
at this structure as well as time schedule of operation may not be appropriare and
more investigation is required w fine-tune these aspects of design and operation. Afler
the consiruction of BRE, lerge prawn (galda), rui, kalibaus, boal gojar were becumeh
threatened fish species and the ment, Chitol, pabda and mrigel were missing species
unul commissioning of the fispass. Missing species are defined as species which were
not recorded in the area in recent years but recorded in the same area in previous
years. This was due 1o the interruption in natural floeding sysiem. During focus Eroup
discussion and questionnaire survey it has bezn expressed by the inhabitanis of the
locality that the production of threatened fish species has increased in Bangali River
and the missing [ish species are shown in Teble 6.4.

Tabel 6.4 Threatened fish specics and missing fish species in Bangali River.

Threatened ﬁsh species Missing fish species
Rui Ggma
Calla Raik
Mrigel Sarpuli
Kalbaus Air
Boeal Meni (Bheda)
Pabda Rita
" Chital Balashi
Mola Ram
Large prawn Khelisha
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6.4 Major Species wise catch composition in ihe Bangali River

Bangali River is linked lo the Jamona River though Sarakandi Fishpass which allows
different fish epgs. juveniles, fingerlings and adult fish to migrate when the low and
velocity inside the fishpass is not 100 strong (mamly 31 the onsel of nse of water level
in the Jumuna Baver in {Apnl — May). More than 80% responded that the struclure
allowed adult fish, Gish fry and fingerlings movement Lthrough the struciure. 1t 15 found-
thai the fish catch before the construction of BRE was higher than the present

situation. However the present situation is better then that of just afler consiruction of
BRE,

The f(ishpass commenced ils operation in April 2001, Since then fish productuon has
imcreased sipnificanily in Banplai River and are shown Table 6.5.This is due 1o
migrabon of lish through Sariakandi Fishpass. 1t has besn found (hal two thurd of the
tolal caich compnses (o twe duleremt types of net. In 2002-03, Lhe seine ner being
used for commercial purposes comprises nearly 60% of the 1otal catch It shows that
[ish catch on commercial group basis has improved. On the other band, before Lhe
sianting of [ishpass, cast net (16 2%) and hooks and lines (23%) were individual
prevalent means to calch the fish However, ndividual fishing wes mainly on
predatory fishes like boal (Wallage amu), shol (Channa striatus), ayre (Msius aor),
etc. It shows that the production of all the species has increased due to this structure,
The structure is offaring migration faciliies to the edult fish, fingerling and juveniles
and olher aquatic specics. Due to the construction of BRE in sixties the production of
those fishes in Bangali were reduced markedly. But consiruction of the fishpass has
brought change in the production of fish in the Banpah and its adjacent aress.

Table 6.5: Major species wise calch composition in the Bangali River

2001-24M2 2002-2003
Fish Species Production | Percentage | Production | Percentage
{Ton) of total {Ton} of total
Tengra 0.21 2.89 0.90 1.76
Bacha 0.07 0.9 029 0.58
F.akhal 0.35 4.76 275 541
Mola ' .05 0.64 L Q.09 .17
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Chela

0.11] 1.43 0.24 047

Dhela ' 0.14 1.89 0.60 1.18
Mrigel 0,70 9.51 1176 2313
Carpio 0.63 8.54 4.44 874
Ru 0.56 7.62 331 652
Kalibaus 0.49 6 68 404 7.96
Boal 0.84 11.41 6.16 12,12
Avte 0.89 12.00 595 11.72
Pogol 0.07 0.97 0.28 (.54
Bagar 0.0% 1.25 0.36 0.72
Pabda 0.11 1.42 0.48 0.94
Chitof 0.11 142 0.64 1.25
Katla 0.09 1.23 0.54 1.06
Chingri 0.18 236 0.52. 1.02

Source: TMSS cgt{:h survey.

6.5, Spawning Migrational Time

Spawning migration mainly in carp fish, in the study area was found to begin at the
2™ week of Mazy and comtinue up to the 3™ week of July. Catfish migration began at

the last wesk of March and continue up to the 2™ week of June. Speed and direction

of water flow, rise of water level, rainfall, thunder, availability of food itemns, maturity

of breed [ish ensure the fish migration. In the siudy area spawning migration both

cross or lateral was found to occur with and against the waler current, Table 6.6 -

shows he spawning migration time of differemt [ish species in the study area

Table 6.6: Spawning migralian period of different fish species in (he study area

Jan Feb

Mar | Apr (May |Jun |Jul | Aug | Sep | Oct

Beg

Pous | Magh

Falg | Chait | Bais | Jaish

Asha | Srav

Badr | Asw | Kart

Agra | Pous

it

ltln--'--un----yuu*

- Carp (ish ougration

[ ERET IR ERETTYIY] #Cﬂ.lﬁﬂl‘l I]]]_g['ﬂ.llﬂn
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6.6 Migrational Behaviers of Different Fish Species

Generally two types of migralion behaviour found in the fish species. Ome is
spawning and other is feeding Depending on the route of migration of the study area
fresh waler fish species perform two types of migration, which are,

1. Potamodromy or Limnodromy- when fishes move within the fresh water bodies
the migration 15 called as Potamodromy or Limmodromy, and the fishes as
Polamodromous or Lumnodromoys fishes. In this movement some species prefer 1o

move upsiream for spawning whereas, their feeding ground is at a lower range, for
example the major carps.

L Diadromy — when lishes are moving [reely between [resh and tnarine water. The
migration is called as diadromy, and the fish as diadromous fish, This migration is
divided into two phases eccording to the habitat towards which the movement is

occurring. The types of diadromy misration are;

I Anadromy - when fishes are moving from salt water into [resh water
II. Catadromy - when the [ish is moving from fresh water into salt water

arca.

The migraiion of the fish species during the study period is potomodromous
rgration. As no Hilsa were found in the collection, so, enadromous migration {adult

fish) end catadromous rugration (jatka) were not seen.

6.7 Methods of migration

The local fishers categorized whitefish (carp fish) and black(ishes (catfishe) based on
their migralory movements. Normally, the carps swim up streams through the surface
water. The migralory carps become silvery white in colour on their dorsal surface.
The migralory shoals sometimes can easily be seen shown through river water
Whereas, mature catfishes mainly swim ai a deeper water layer towards (he
downstream. The dorsal side or back of these migrarory species except Pabda and
chilal become dark or black coloured.
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In this study, 1t is found that the black fishes are Boal, Pabda, Tengra, Magur, Rita,
Air, Koi, Shing, Gulsha, Chital elc. Among them Chital, Gulsha and Ritz were more
dorunant species than other specics. The white fishes are Roi, Calla, Mmgel,
Kalibaush, Goma, Sarpuli, etc, of which Rui, Mirgel, Kalbaush are more dominant
speqes than olher species.

6.8 Seasomal Variation of Fish Migration

To determine the seasonal migration of species, fish species have been collected BVETY
month from the up and downsiream of Lhe study area From the collected sample, size
has been measured and the individual rumber of each spectes in a sample has been

recorded. The quantitative dala of migratory fish spe;:iea were analyzed group wise on
monthly basis.

Seasonal varialion of fish migration 15 divided imo four perod, such as over wintering
dry season (mid December-mid March), spawning migration season (mid Apnl-mid
June), nursery/grow-cul season (mid June-mid Sept), and flood recession season {mid
Sept-mid Dacember}_. During these period nine group of fish species were identified.

Of which most of the deminant group of fish species are carp and carfish

63.1 Over wintering or dry season migration — Brood stocks and mostly the
juveniles approachmg recruilment size are concentrated in river duars and beels,
during a penod from mid December io mid March. Migratory movement ol large size

carp fish takes place duning this period. The species showirig over wintering or dry
season migration are listed in the Table 6.7,

Table 6.7: Dillerent fish species found during over wintering or dry season migraiion.

SL. {Group [Commen Scientific Name Type |[Comments
MNo. MNama of
fish

ol. Rui Fabeo rohita P |Peak time
0. | [Catla Catla cafla P |migration for
03, pranve Carps Mrigel Cirrkinus mrigala P Eargz sized
4. . Kalbaus Labeo calbasu 2
05. Bhagna/Raik |- .

(Lachu) ICfrrhmus reba P
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vs. Goni/Gonia  {Laben gonius P
07. 3 . .
* |Sarputi [Puntius saran P
= Minor carp
' Puti " Puntius sophore P
09. Magur Clorias bairachus Peak time
10, |eat fich _ mugration for|-
Shing Heteropneusres fossilis| B [these two
specics
11 |Knife fish {Chital (Notoprerus chitala P
12, [Sardine |Chapi1a Liisha motius P
13. Shol Channa striatus P
14, [Miscellaneons gy orichy Colisa fascians P
SpECies
15, Mola L Amblyphanmgodon P
mola :
Notes:

P = Pelagic fishes; B = Benthic species

Peak time = Dominant {ish species in migration

Source: Figld study Survey, 2005-2006

6,8.2 Spawning migration season This season usually begins during the pre-

monsoon flood phase and continues into Lhe [irst part of full mensoon food phase

{mid Apnil to mid Jur;eJ_ Fish generally move from deeper water to shallower water,
breeding lakes place in shallower water. During this period, small sized cat fishes and
carps were found as dominamt migraiory species (Table 6.8).

Table 6.8: Diflerent fish species migration during spawning migralion season,

SL. . Conmon . Type

No. Group Name Scientific Name of fish Commenis
iﬂl_ Rul \Labeo rokita P

02, [Catla Catla catlg P

03. 1y ative Carps Mrigel Cirrhinus mrigala r

04, Kalbaus Laheo calbasu p

05. bhagna/Raik Cirrhinus reba P

{Lachu)
06. [Large Catfish |Boal Wallagu attu B
07. Air Ldorichthys aor B
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(8. Bagha Air Bahars warrellii B

09 Rita Rita rita B

10 Pabda Cmpok pabda P

11 Kar Pabda Ompok bimaculatus P

12. Bacha Eutrapuchthys vacha P ipeak time

13. Garua Clupisoma garua P lof

i4 Small Catfish Baiashi |Pseudotropius atherinoides P |migration

15, Baspata Ailia puncicia p |for small

16 Tengra Batasio batasio B s;‘;‘dh
caths

17. Gulsha Afystos blecker: B

18, Magpur Clarias batrachus B

19 Shing Heternpneustes fosstis B

20. |Knife fish [Chital [Notopterus chitala P

21 Prawns Golda Chingn  {Macrabrachiun rosenbergny | I

22 Icha Macrabrachiun spp P

Notes:

P = Pelagic fishes; B = Benthic species

Peak time = Dominani {ish species in migration

Source: Field study Survey, 2005-2006

6.8.3 Nursery/Grow-out migration season This is the season of rapid fish prowlh

Fingerlings of those fish which bred on the [loodplain, The spawns were later drified

to the nusery ground so they do not have an access preblem But the fingeriings

which hatched from (he fver breading species need to get up 1o the loodplan. Major

migralory species are ¢arp and cat fish So, the migration of these fingerlmes 1o the

Moodplan aler passing cerfain prow out penod slarls from mid June-mid Seplember

The species which mugrated in this period are shewn in Table 6.9

Table 6.9: Dillerent fish specics those migrate dunng Nursery/Grow-oul season.

Type
iL Group Common Scientific Name of | Comments
0. Name
fish
01 Rui Labeo rohita P |Carp tmgration
02 Catla Catla catla p | peaktime
03. |Native Carps Mrigel Cirrhunus mrigala p




e
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04. Kalbaus Labeo calbasy P
0. Bhagna/Raik Cirrhinus reba P
(Lachu)
06 Goni/Gonia  |[Lakeo gomus P
07. Minor Carp Sar_puti Pum;lus sarana P
08. Pult Puntiux sorphare P
(0, Boal Fuallapu atiu B
10. Adr | Aorichihys aor B | Large catfish
17, (Large Catfish Bagha Aur Baharius yarrelli B nugrzp;:; peak
i2 Rita Rita rita B
13, Pabda Ompok pabd P
14 Kam Pabda Ompok bimaculams P
15 Bacha Futropiichthyvs vacha P
16. Gania Clupisomn garua P
17, Batashi Fseudofrlﬂpms p
aihermoides Small catfish
18, | Small Calfish [Baspata {:lia punciata P |migration peak
19, Tengra Batasio batasio B [time
[20 Gulsha Mstos bleekeri B
21 Magur Clarias batrachis B
42 Shing Heteropneusies fossilis| B
23 Kuwa Gagaia cenia B
24 Kasoll |4 ia coiln B
25, . NMastacembeleus Other fishes
Bain B [ _
Spiny eel PGS nlugralmn peak
26. Tara Bain INMacrognarthus B time
actleatis
27. |Losch Fani Botiat dovt B
28, Krufe fish Chi.ta.l Notopterus chitala P
29, Faoli Notopterus notopierus | P
30, {Sardine Chamia Liisha matius P
31. |Needle fish Fatkka Nenentodon cancila - P
32. |Miscellanecus |Bele iGlossogobius giurius P
33, [speces Shol Channa strictus P
34 Taki Channa puncious p
35 | Potka Tetraodon cutcuna P
36. |Chela Dino deverio P
37. Fulchela [Salmostoma phiilo P
38, Chanda |Chanda nama P
19, Kholisha Colisa fasctatus P
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44, Muola Amblyphanmgodon P
moia
41, Golda Chingri M’ac:rabracl.::ﬁmn p
Prawns rasenbergii
42, Icha Wiacrabrachiun spp P

Source: Field study Survey, 2005-2006

r

Motes:
P = Pelage fishes; B = Benlhic species
Peak time = Domunant fish species i migraliot

654 Flood recession migration season Floodwater starts receding from mid
September ¢continuous up 0 mud December As water area shnnks fish move inio
deeper waler navigating along khals and nver channel. Majonty of the species
migrate to deeper water duning food recession, A fish moving from Moodplain out in
to river normally moves along the khal Large sized carps are donunant mugratory

specics during this panod. The species lhose mugrate dunng this season are listed i
Tuble 6 10

Table 6.10 : Dilferent fish specics migration during Flood recession season,

Type
SL. Group Common Scientific Name g Comments
No. Name fish
01, Rl Labeo rafiila P
02 ICatla Carla catia P
03, hrigel |Cirrhinus mrigai F
04 [Native Carps ¢ [Kalbaus Labeo calbasu P | Peak lime for
03. ?Lh:cﬁRmk Cirrhinus reba P IIE:I_T;: od
06. Goni/Gonia  |[Labeo gonius P
e Minor Carp Sal‘%‘.luu Punrilw Sarana P
R, Puh Puntiuy sorphore P
09, : Boal Wallag: attu B
10, Air Aorichihys aor B | Peak time for
11, Large Calish Bagha Air Baharius varrcilii B Iaig:tfsi;iﬂd
12 F.ita Riia riia B
13. | Small Catfish |Pabda Ompok pabdo P
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14 Kami Pabda  |Ompok bimaculatis P
15 Bacha foutropiichthys vacho P
16. Gulsha Mvstas bleekeri B
17. Bam Mastacembelaus o
Spmy el iy matus
18 , Tara Bain Macrograihus B
ocleatus
19 |Losch Rani RBolia doyi B
20, Koufe fish [Chital Natopterus chitalu P
21 Fol Notopterus notopierus | P
22, [Sarding Chapila 7 lisha mofius P
23, |Meedle fish Katkka | Xenentodon canctlo P
24, Shol |Channa siriatus P
25. Potka Tetraodon cutcuiia P
26, Chela Dino deveria P
27. |miscellane ous  |Fulchela Salmostoma phulo F
28 |species Chanda Chandn hama P
29. Kholisha Colisa fasciatuy P
30 Mola Amblypharyngodon p
mialn

Spurre: Field study Survey, 2003-2006

Notes: P = Pelagic fishes; B = Benlhic species

Peak 1ime = Dominant fish species in mipration

5.9 Types of migration per season in major cnrps and catlishes

There obtained a number of different spawning types in the carps and catflishes. The
carps showed five types of migration as brood migration and then return mugration of
the lingerlings in the Noodpleins and then in the beels and nvers. During two
harvesting seasons January- March and November- Degember the carp species were
dominated. The lingerlings prefer to dispersers in Qoodplain from last of May up to

October, and retum to river by September to November (Table 6.11).

The catfishes migrate 10 (oodplan rom March to May to breed (May- Aupust)
These {ishes return to standing water from Oclober to early December; and reside

there from January- early Apnl and November- December (Table 6 12).
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The Tables 6.11 and 6.12 show the fish migraton of white fish {Carps) and black fish

{catfish) species al different slage of Lheir life eycle, collected from study area

Table 6.11: Seasonal migrlion of major carp fish (While fish) al different stage of

life cvele.

Petiads

]

F

M|A

M

|

J

A

510

N

Spawning migration

Fingerhng rmagration

Dhspersal of Young Over Floodplain

Return of Young to Begl and River

Hervesting Beel and River

Table 6.12; Seasonal migration of catfish (Black fish) al different stage of life cycle.

Periods

F

MiA

M

A

s O

Spawmng migration

Dispersad of Floodplain

Dispersal and Growth

Return 1 Standing waler of young’s

Hervest

Diry Scason Resident 1n Standing Water

Source ' Field Study Survey, 2005-2006

6.10 Yelocity and migratory species:

Velocity was measured (Biswas, 2007) inside the fish pass from the Mid May and

continug up to the Mid July, 2005, Velocily was measured at the middle, lell vent and

two side of Lhe fish pass, both [or upsiream angd downstream. Later, [rom observation,

dilTerent migratory species were identified ol different parts of the fish pass. When

lhis informafion was superimposed, a relation can be obtaned which migratory
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species favours which velocity, The results are shown in Table 6 13 and 6.14 It has
been observed Lhal carpfish favours a higher velocity renge {1.02 mfs to .25 m/s)
than the catfish (0 %4 m's 1o 1.05 m/s).

Table 6.13: Velocity and Migratory species of L/S Jumuna River,

side Average Head | Averape Migratory
difference (m) ; Velocity m/s Speacies
Lefl Vent 1.00) 1.05 Batasi, Chital,
Garua, Kazoh,
Tengra,
Middle Vent 1.18 1.25 Rui, Mripel,
Calbasu. Catla

Table 6.14: Velocity and Migratory species of D/S Bangali River River.

zide Average Head | Average Migratory
dillference {m) | Velocily m/s speacies
Rui, Mrigesl.
Left Vent L.0g 1.02 Calbasy, Catla
Batasi, Chatod,
Middle Vent 1.18 094 Garua, Kazoli,
Tengra,

I

LY
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CHAPTER SEVEN
CONCLUSIONS AND RECONMENDATIONS

7.1 Conclusions

¢ The fish pass is contributing positively towards growth of open water fishery

resources 1n the study area.

* The fish catch in the fish pass area fish catch before the construction of BRE
was higher than the present siuation However the present situation is better

than that of just afler construction of BRE

+ Spawning migration mainly i carp fish, in the study area was found 1o begin

at the 2™

week of May and continue up to the 3™ week of July Catfish

mugration began at the last weck of March and continues up (o the 2™ week of

June

« Seasonal variation was found in tour periods of fish migration;

-Firstly aver wintering or dry season migration, in this peniod the Jarge
size carps and small catfish especially Magur and Shing showed peak

migration,

-Secondly, spawning migration scason, small size catfishes showed

peak migration.

-Thirdly, nursery/ grow out migration seasan, carps, catfishes and other

fishes showed peak migration.

-Fourhly, fiood recession mmigration scason, large size carps and

catlishes showed peak migration,

e All thc fish spccicls durtng the study pericd showed patamodromous migration,

# Carpfish migrates in a higher volocity, whereas, catfish miprates in a lower

velogity.



7.2 Recommendation for Further Study

The study identified some research for {urther studics. Fallowing recommendations

have been made based on the outcome of this study

1 Siwdy on morphologiead control o fish movement |
A detal! study should be carried out to identify the morphoelagical contrals over
the fish movement during the wigration period More specifically, to know the

carp breeds, whether outside the teritory

2. Study on fisk mortalily rate
A study should be initiated to assess the mottality rate under dilferent velocity,

head and turbulence and differcnt sediment concentrations
3 Sty on effect of hydrandic characteristics on migration

A study should be initiated to asscss the rclationships between hydraulics

characteristics and migrational behaviour of diffevent fish species.
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Appendix-1
Appendix- 1._Check list of the fishes of the Jamuna and Bangali river at
Sariakandi District of Bogra
S1. no. |Systematic account |Local aximum [Seasonal  [Abundance|Bresding
name ength availability SEASCD
(em)
Class- Osteichthyes (Bony fishes)
Order {1} - Clupeiformes
Family (I) - Notoptendae (Feather backs)
Genus - Notopterus, Lacepede, 1800
Rt PO 11’4 notopterus|Foli, Phali,[34.5 A F May o
(Pallas. 1769} Pata July
w2, |V chitala|Chital 45 5 All C April  to
(Hamilton, 1822) July
Sub order - Clupecidei
Family (ii) - Engraulidae (Anchovies)
Cenus - Setipinna, Swainson, 1839 ]
w23 |8 phasa (Hamilton |Phasa 16 All F February
1822) 1o March
Family (sii) - Clupeidae {Shads, hemrmgs)
Genus - Corica, Hamilton, 1822
a4, . sobornalGura- 3.5 All C Not
{Hamilomn) mach, known
Kanchki
Genus - Hilsa, Regan, 1917 = Tenualosa
wrks \H ilisha (Hamilton) Hlish, 34 5 R F January to
Jaica, Iisha) March
and July
to
MNovernbar
iGenus - fisha, Gray, 1845
6. | motins|Chapila, “ﬂls.s R VR Not
[{Hamilton) K horcho known
S1. no. [Systematic account |Local MMaximum {Seasonal  |Abundance|Breeding
— name length ]availa!:uhty SEASON
: {em)
Genus - Gadusia, Fowler, 1911]
TG chapralChapila  [16.5 R C Nol
(Hamilton) - [known
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8. G. wariegata (Day,|Khaira, {7 R VR Mot
1878) Khon knowr
Genus - Gonialosa, Regan, 1916
"y G manminnalKoh- |8 R R April 1o
{Hanulion) chapla July
Order {2) - Cyprindformes
Family {iv} - Cyprinidae (Carps, Barbs)
Genus - Carla Valenciennes, 1344
**%10),|C. catla Kalal, 46.5 All C Aprii  to
Catla, Julv
Catol
Cienms - Rashora, Bleeker, 1860
1. R elemgalAlong, 18.5 All C April to
{Harmillon) Elong, July
Elzena
* 12 |R rasboraDarkina,  [7.5 All vV Aprll o
{Hamilton) Leazza July
* 13 |R daniconius Darkim, [6.5 All Vi Apnl 10
Darkina July
Genus - Puntivs, Hamilion, 1822
o ].P _ serana|Sarpuntt  [29.5 A R Apnl o
(Hamilten) July
14,
*15 |7 sophore[Punti, Jutl05 R |C April 1o
{Hamilton) puti, Vadi July
' puil
*16. |P. chola {Hamilton){Chala put |7.5 All 13 Apnl  to
[ July
* 17, |B. ticto (Hamilton) [Tuputi 5.5 All F April  to
August
18 |~ gonionotus|{Thai 16 AL} F Apri! 10
{Hamillon) sarputi July
19. " casuaiis|Kusupuil |6 L8 F April 1o
{Hlamilon) July
Cienus - Chela, Hamilton, 1822
20. | cachius|Chep 4.5 All F MNot
[(Hamilton) chela known
21.  |C phulo (Hamilton)iPhul chela [4.5 All ¥ Mot
known
Genus - Aspidoparia, Heckel, 1843
w14 jaya (Hamilton) [Jaya, Piali 8.5 [Al \F [Not

‘.
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known
22,
Genus - Fsomis, Swainson, 1839
23 . danricusiDarkina, [7.5 All vC August to
{Hamilton) Darka, October
Danrika
Genus - Amblypharyngodon, Bleeker, 1859
*+ |4 mola (Hamilton) [Motla, 8.5 All A% Apnil  to
Maya Movember
24.
25 |4 microlepis|Mohula, |7.5 Al R April  to
(Blegker, 1860} Mola MNavember
Genus - Oxypaster, Van Hasselt. 1823
26. |0 gora (Hamilon} [Ghora 12 All C April  to
chela [November
27, | bacailaChela 2.5 All F Apnl 1o
{Hamllon) August
i phufoFul chela (5.5 All R Apnl 10
{Harmilten) MNovember
28,
Crenus - Labeo, Cuvier, 1817
*29. L gonws|Gonia, 275 All VR June to
{Hamilton) Goinna August
b I nandingNanding, |40 Adl R Not
[{Hamilton} Wandul known
30.
***¥31.1L calbasu|Calbasu, |52 R C Apnl 1w
[(Hamiltan} Kalibaus July
32 |L boggunBag mach [50 R VR Not
(Hamilton) known
FE¥I L - rohita|Ra, Rotal [54.5 All C Apnl to
fHarmilton) July
34, | bara (Hamilton) |Bata 24.5 All R Nat
jmachh known
Genus - Cirrhmus (Oker)d, Cuvier, 1817
b 8 [ mrigala Mirke, L6 All [C May to
(Hamilton) Mnigel July
*+#435 |C. reba (Hamilton) |Raik, 30.5 R IC April  to
Tatkini July
Genus - Cyvprinus
.. C. _ carpio\Common 134 R F Not
{Linnaecus) carp, recorded
37. Carpic In  open
water
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[#*38.{C  carpro  (Var. Mirror  [32.5 R F Not
Spectilarts) carp recorded
i open
water
Genus - Danio, Hamilton, 1822
U devartoChap 7.5 All C Apnl  to
(Hamulton) chela, Tuly
39 Banspata
**40, \D. rerto (HamiMon) [Rajga, [R5 All F Not
Drarika, Lnown
Anju
Germus - Hypophthaimicihys
¥ . molitrix|Silver carpid2.5 All F Mot
‘ﬁfalenciennes} recorded
41. in  open
waler
Genus - Clenopharyngodon
*42. |C idetla|Grass carp [36 All F Not
(Valenciennes) recorded
in open
water
Family (v) - Cobitidae {Loaches)
Genus - Botia, Gray, 1831
3. B davi- {(Hora Bou 7.5 A 3 Mot
1932) machb, knowt
Ram
miachh
a4 |B. darto (Hamilton) |Rani, Beti 18.5 A VR [Not
known
Genus - Lepidocephaius, Blesker, 1858
45, L gunfealPuiva 5 All F Not
{Hamillon) machh known
46, | anpnandaleilGutumn 4.5 All K MNot
(Chaudburi, 1912) machh knowi
Order (3) - Siluriformes
Family (vi) - Siluridae (Butter Calfishes; Freshwater Shark}
Genus - Wallago, Bleeker, 1851
- W, atu  (Bloch,Boal, 52 All Vi May 1o
1801} Boali July
A7,
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Genus - Ompok, Lacepede, 1803

**

) pabdalPabda,  {18.5 R C Not
{Harmllon) Palda Aknown
43,
e o bimaculatus|Kani 16,5 R VR June to
{Bloch, 1794) pabda, August
39, Modhu
pabda
Farmly (vii} - Schibeidae
Genus - Clupisoma, Swainson, 1839
» |C garualGarva, |24 Al F March to
(Hamilton) Ghara July
50
b . makree {(Day)  [Tin-kanta {11.5 F May 1o
. July
51,
** C. atherinoidesiBanspau, |12 Al R May 10
{Bloch, 1801) Batas July
52,
Famuly {viii} - Schilbeidae
Genus - Sifonia, Swainson, 1839
- & silondio Sillong, [29.5 All 24 Mot
Shilon known
33 ;
Genus - Pseudotropius, Blecker, 1863
54 |P. athernolidesiBatas i2 R F [Not
{Bloch, 1794) known
Genus - Futropiichthys, Bleeker, 1862
mEESS, | wachalBacha, 34.5 R R Mol
{Hamilton) Bhacha known
Genus - Ailia, Gray, 1831
56, |4 coula (Hamiltor) [Banspati, [12.5 All VR Mot
R Kajuli LnowT
{jenus - Ainchthys, Day, 1878
h 4. punctota  (Day,|Kajuli 0 All R [MNot
1878) known
57,
Genus - Pangosius, Valenciennes, 1340
ka1 pangasiusiPangas, 1635 All VR March o
{Hamillon) Pungwas July

Farmly {1x} - Bagridae




Genus - Rita, Bleeker, 1358
i 7 rita (Hamilton) [Rita, Eta [32.5 A R Mot
known
509,
Genus - Mystus, {Gronow) Scopoi, 1777
e [ qor (Hamilion} |Adr, Ayr 36,5 All C Apnl  to
Lty
61 menoda)(Gang 20 All F Apiil to
|(Hamilton) lengra July
* 4 cavasius|Kabasi  [20.5 All i Apnl  to
[(Hamiltom} lengra, July
62 Ramesha
tengra
** . witatus|Tengra,  [15.5 All | April o
(Hamilton) Gulsha August
03,
G4. WL armamns {Day,|Guchi 6.5 All Vv April 1o
tengra July
b A bieekert (Day)  |Gulsha |20 All R Not
tenpra, known
63 Gulsha
Genus - Leiocassius, Bleeker, 1858
55 . rama (Barmiton) jGurs 5 All Vi Apnl  to
tengra July
Genus - Baiasic, Blyth, 1860
67. . bamasto|Tengra |45 All Ve Apnl to
{Hamilton) July
Family (x) - Claridae {Air-breathing catfish)
Genus - Clarias, (Gronow) Scopoli, 1777
68 |C batrachus 28 All C May 1o
(Linhaeus, 1758} July
Famuly (xi) - Heleropreustidae {Stinging catlish)
Genus - Heieropreustes, Muller, 1840
69, M fossilis {Bloch,|Shing, Jiol[25.5 All C Not
1797) known
Family {xii) - Sisoridae
|Genus - (agata, Blecker, 1358
0. |G gagaralGang- 185 All F MNot
[(Hamilton} tengara, known
Hadda J
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71, G youssoufi Gang o5 All R Mot
tengra knowt
72. |G cemia (Hamlton) Jangla 5 All R Not
cenla known
Genus - Bagarius, Bleeker, 1853
* 73 B bagariusBagor, 55.5 All VR Apnl o
(Hamuilton) Baghair, Tuly
Bagaaier

Order (4) - Anguilliformes (Freshwaler eels)
Family (xiil) - Angullidae

Genus - Arguilia, Shaw, 1803

sl Systematic account |Local Maximum {Seasonal  |Abundance|Breeding
No. name tength avalability seasos
{cm)

74 bengalensis|Baim,  [19.5 All Ve Not
{Gray &Bamosh known
Hardwicks)

75 K nebtlosa|Bamosh, |15.5 All F MNot
{McClelland) Banohara known

Order {5) - Beloniformes {Freshwater gars)
Famuly (xiv) - Belonidae

Genus - Xenentodon, Regan, 1911

* 76 X cancifglKakila, {265 All vC Naot
{Hamlton) Kakla, known
Kanhya

Order {6) - Perciformes
Family (xv) - Anabanudae (Climbing perches, Gorarmes}

Genus - Colise, Valenciennes, 1831

77 |C. jfasciatus (Bloch|Khalisa, |7.5 All C June  to
&% Schneider, 18G1) [Colisa, October
Khaila '
78. [ labiosus {Day.|Chuna 6.5 All F June  to
1878) Khalisa October
79, | jefms {Hamilton) [Lal 6.5 All VR June 1o
Khalisa, QOctober
Fanga
. Khalisa
* 80, [ chuna{ial 4.5 All VR June {0
(Harmulion) Khalisa October

Genus - Crenops, McClelland, 1844 |
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81. i xobifis[Naftani 14 All R Mot
{McClelland) knovwn
iGemus -"dnabas, Cuvier, 1818

%432 |4 testudineus|Koi 16.5 All c March to
(Bloch, 1795) October
Fanuly (xvi) - Cichlidae (Peters)

Genus - THapia, Gunther, 1889 = (Oreochromis)

83 T. mossambicalTelapia |12 R F Around
(Pelers, 1852) the year

84. | nifotica|Nilotica |12 R F Around
(Linnaeus, 1766} thie vear
Familv {xvii) - Nandidae (Muds Perch)

Cenus - Nandus, Cuvier, 1831 (Valenciennes)

* 85 |V nandus Meni, 14 5 All F Apnl 1o
Nodoi, August
Bheda

Farmly (xviii)- Centroponidae (Giant perch, Glass perch)
Genus - Chanda, Hamilton, 1822 ,

%6. |C. nama (Hamilton)|[Chanda, [5.5 All VC March to
[Mama October
chanda

87. O ranga|Lal chandal4.5 Al R Not
|(Hamilton) known

g8 |C baculis|Phopa 4 All vC Mot
(Hamilton) - chanda known
Farnily (xix) - Scianidae (Jaw fish croakers)

Genus - Poma, Fowler, 1933
* 89, |P. poma {(Hamnilion) |Poa 14 All R INot
known
Gernus - Jodnius (Bloch, 1793)
00, LF covlor Poa, Vull (13 All R [Not
known
Family (xx) - Gobidze (Gobies, Mud skippers)
Genus - Glossopobius, Gill, 1358

21,  |& giurisjBaila, 25,5 All vC March 10

(Hamilton) Bele, Oclober
Baillva
Genns - Awaous, Valenciennes, 1837




87

G2, |4 stamineus|Bele, Bala |19.5 All C March IDP
{Valenciennes, {(ctober
1842)
Order (7} - Channiformes
Family (xxi1} - Channidae (Snake heads)
Genus - Chanpa, Scopoh, 1777

03, 1C striatus (Bloch,|Shoil, Sholl48.5 W C April  to
1794) July

G4 C. maruliusiGajor, 54.5 F April 1o
{Hamilton) Gagar, Sol July

us e punciius|Taki, Lata |24 All C April o
(Bloch, 1794) Lzl October

6, . arientalis|Cheng 22 All F April 1o
liSchneider, 18301} : [October

97, | pachua|Gachua, |18 All F April  to
{Hamilton) Lotya June
Ooder {8) - Mupililormes
Farmily (xxii) - Mugilidae (Mullets)
Genus - Rhinomugil, Gill, 1863

- ].R. corsuialKorsola, |22 All F Nol
(Hamilton) Ehalla known

o8,
Genus - Sicamugil, Fowler, 1339

a0, |5 cascasialKachi 5.5 All R Not
{Hamilton) bata, known

Kucha-
jhalla

Sl.  Systemalic accoumnt Local Maximum Seasonal Abundance Breeding

No, - name length (cm) availability

Order (9) - Telraodontiformes

Family {xuii)- Tetraodontidae {Pufier fishes)

- —

Genus - Terraodon, Linnaeus, 1758

100, 1 cutcutia Tepa, 85
{Hamilton) Poiks,
Photka
101 T potoce Taptepa, 6.3
{(Hamilton) Boga

Order {10% - Mastacembeliformes

All

All

SEA50N

Hal
known

Mot
known



Family (xxiv)- Mastacembelidae (Spiny eels)

Genus - Mastacembelus (Gronow), Scopeh, 1777

M armatus Shal baim, &60.5 All
102. (Lacepede) Bam,

Gonti
* M pancafus Gunchi 135 All
103. {Hamiltom} Bam

Genus - Macrognathiuy, Lacepede, 1800

M acuieans Tara 22.5 All
104. (Bloch) Baim,

Kotaham
Note:

* Economlic importance

S = Summer
*+*More Economug imporiance R = Rainy season
*** Most Economic imporiance A = Autunm

W ="Winfer

All = All the season

88

C Apal 10
. July
C April  to
July
C Nat
lmown
VR =Very rare
E =HRare
F=Few

C = Common
YC = Yery common
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Appendix-3: Chechlist of the fishenes ilem of the river Jamuna and Dangah at
Sariakandi upaalla disifi¢l of Bogra.

Appendix-2

Syslematic account English Local name }Seasonal  [Breeding  |Abundance
[name availability|season it
Phylum — Adhropoda t

[Class — Crustacea
Order — Decapoda

Farruly — Palaemonidae

Macrobrachium Prawn Gura All May - June [V
famarrei chingri
VS davantm Prawn Chingri All Dec. - Feb C
A malcolmsonit Prawn Grolda All Dec, - Feb. |F

. chingri
Cancer pagurus Crab Kakra All April - June jC

Phylum — Mollusca
Class — Gastropoda
QOrder — Mesogastropoda
Family - Taenioglossa

Pila globosa 1Snail [Shamuk  |Al |Apsil - June|C
Order — Pelecypoda

Family — Unionidas
Lhnio sp [Mussel |hinuk LAl |April - June|F
Phylum — Chordala

1

Class - Amphibia

Order — Anura

Farmly - Ranidae (Frogs) .
Rana ligrina [Bull frog  [Kalabang |R [May - July [
Class — Repiilia

Order ~ Chelonia

Family — Tricnychidas (Tortgises)
Triomyx hurum (Gray) [Tortoise  |Kachim, [R [April R




a0

Dura Sept.
T. gangeticus (Cuvier) |Tortoise  |Kachun, |R Aprl -IF
Dura Sept.
L issentys punctaiallortoise  |Dura, R Apnl -R
{Bannaterree) | Kachim Sept
Chitra indica Toreise  [Kachim, R April -R
Dura Sepl
Syslematic account English Local name |[Seasonal |Breeding  |Abundance
narme availabilitylseascen
Family — Emydidae
Kachuga tectum (Gray) [Tortoise Kaclhum, [R Apnl -|R
Dura Sept.
Herdella thurgi (Gray) [Torloise  |[Kachim, |R April -iR
Dura Sepl
Class - Mammalia
{Order — Cetacea
Family - Platanistidae (sushu)
Platarusta gangetica  |Freshwater |Soosuk, All Not known |F
Dolphin ~ |Sushu
Soosuk
Note:

R FlRee |

1_1_!#.&1] the year round |

c_JF]

Common

"_v'g[: Very cormmon

F_[=lFew

T
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Appendix-3: Questionnaire of the Senu-siructured Interview.
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