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ABSTRACT

Haors are very important habitats for the unigue and dynamic ecosystems, which have
immense productive or ecological value. Importantly, haors provide suitable habitats
for fisheries, a major componcnt of the ecological resources. However, anthropogenic
interferences, e.g. wetland cncroachment and exploitation pressure, and water
management infrastructures are causing decline of wetland habitats, especially during
the dry scason. Watcr management interventions bring about changes in natural
systems of haors, and henee the impact of partial Aeod protection on the ecosystem of

the haors is emerging as a significant concerm.

The study examined the ecosyslem of three selected haors subject to varying physical
effects of water management infrastructure. Fish has been selected as an indicator for
ccosysten as tishes arc sensitive to many changes in natural water quality and habitat
structure caused by anthropogenic or by natural causes. Based on  set of pre-delermined
criteria, a tolal of three haors were scleeted, which represented three distinet physical
characleristics: a relalively undisturbed state {Chaptir haor), a moderately intervened
state (Tangua haor), and an extensively intervened state (Baram haor). A range of
Parlicipalory Rural Appraisal {(PRA) tools {e.g. resource mapping, FGDs) were used
in the srudy to obtain data relating o the status of the physical system of the haors and

the status of fsheries ecosvstem.

The findings from' the field surveys showed that migration routes and fish habitat
areas have been impacted to different degrees in the three baors by waler management
infrasiructures. Fish migration routes are better in Chaptir haor, followed by Tangua
hagr. Migralion routes in Baram haor are the worst. Hebitat deplhs, €.g. depths of the
river, khals and beels are highest in Chaptir haor, followed by Tangua haor. Habitat
depths in Baram haor arc the lowest. The impact of water management interventions

has also been reflected in the declines in fish catch compared io a penod 10 years ago.
A scoring and ranking method was used for analyzing habilat wise fish compesilion

dala obtained fromn the field survey. This exercise yielded three species (Rui, Calla,

and Boal) which are indicative of different status of ccosystem health in the haors.

xvi



Chapter One

Introduction

1.1 Background

Today most of the foodplains in the world are under increasing stress. Large-scale
hydraulic dams and dykes, inappropriate agriculure and fishery uses, and other
resources exploitation have resulted in a significant loss of floodplains and their
proper {unctions and sustainable uses (Khan, 1997). The haor basin in the North-east
region of Bangladesh also scems o be heading in that direction (CEIGIS, 2006}, Haors
arz the distinel feature of the region and consist of small circular internal drainage
basing surrounded by rivers. The Haor basin in this region is a majer reservoir of
geosysiem constituting about 60% of the total standing water bedies in Bangladesh.
These wellands are very imporiani habitats for the wnique and dynamic ecosystems,
which have immense productive or ecological value. Importantly, haors provide

suitable habitals for fisheries, a major compenent of the ecological resources.

A large number of flood control drainage and trrigation (FCD/I) projects have been
developed in the haor basin with the aim lo pratect boro crops from flash [loods.
These projects inchude embankment wilh sluice gates and closures. While ihe impact
of full Nlood prolection measures in Bangladesh on ceosystem (including fishenes) are
well known and well documented, the impact of partial flood protection schemes in
the haors is also emerging as a significant concemn, Increasing anthropogenic
interference poses a thrcat to the mainlaining of the natural functions of the
ecosysterns (Shawinigan Lavalin Inc. and others, 1995). FCD/T projects significantly

altered natural processes of Haors (Shawinigan Lavalin Inc. and others, 1994a).

A question is how the impacts of water management interventions on the haor
ecosystems can be assessed. Dilferent methods have been developed to assess the
ecosystem condition of various water bodies. McLusky & Elliott (2004) indicate a
range of methods. Bio-assessment methods are often preferred due to the possibility

to evaluate the condition of the environment without having to capture the full




complexity of the syslem. Assessing both short and long term elfects mn (his way have
been found to be relatively inexpensive and easy to perform. Fish has been the major
species used in bio-assessment protocols (e.g. Deegan et al., 1997; Harrison et al.,
2000; Hughes et al., 2002; Whitfield & Ellictt, 2002; Coales et al., 2004; Harrison &
Whitfield, 2004; Moy, 2004), An example of use of other indices includes aguatic
vegelalion (Dennison et al., 1993).

Ecological health includes concepls of biological communily composition and
function. The production of a system is dircetly related to the ecological health of that
system. Tishes are imporlanl component of aquatic ecosystems through thetr rolc as
consumers of other organisms and they can have a significant influence on the
structure and function of these ecosyslems (Pidgeon, 2003). Fish are sensiive to many
changes in water qualily and habitat structure caused by human activities and by
natural causes. The responses of particular communilies, especially fish, within
aquatic ecosystems reflect the amount of degradation of that system (Wicherl and
Rappor, 1998 reported in Chakrabarty and Das, 2006} ete. Monilonng of fish

corununities can, therefore, provide a useful indicator of the ecological health of

natural waters (Pidgeon, 2003).

As per European Union (EU) water policy fish as a biological quality element to be
monitored as parl of the assessment of ecological status of all water bodies except
coasts (WFD, 2000). Uses of [ish indices are becoming important bio-ussessmenl
tools in Europe. Application of Tish as an indicator has already been found in many
countries. Iossain (2003) used fish among a number of macro-benthos as an
indicator of waler pollulion in the Karnafuli River-estuary in Bangladesh. Siligato
and Bohmer (2001) report {hat fish populations and assemblages were investigated in
a number of countries in order to document environmenial poliutant effects on fish
health as well as to assess the effects of human induced siream morphological

alterations on an ecologically relevant level.

The impacts of [isheries ecosystem by water management interventions are related to
the maintaining of fisheries habilats and lifc cycle. Flood and flooding are essential

cnvironmental factors required for completion of the lile cycle of fish and hence



important for the fisheries resources of floodplain (Paul, 1997). Larinier (2000)
repored that migratory fish require differeni envirorunents for the main phases of their
life cycle which are reproduction, production of juveniles, growth and sexual
maturation. However, water management intervenlions bring about signilicant
changes in the natural {looding processes in haors. Haors are inundated and linked 1o
rivers during the monsoeon but are isolated during the dry season, Lo (he rivers and
floodplain, and vice versa. Structural imerventions {embankments and regulalors) en
a river can disrupt fish migration to and from beels and haors, thus contribuling o the
decline and even the extinction of species, Migration 1s an mmportant feature of the
hiology of many fish species, and the flood control measures reduciion of water exlent
and duration in the floodplain in the recent vears has affected mipration adversely
(ODA, 1994). This inevilably affecls the open water fisheries sector as migratory
roules and nursing prounds of many species of fish (I{unting Technical Scrvices,

1992; A, 1950; Haggarl, 1994; Hughes ef af., 1994).

Interventions in the haors have been principally in thé form of partial flood protection
with low submersible dykes (to save winter boro crop from early flash floods). Full
{lood protection have been there only a few haurs and have been known to have had
negative impacts on floodplain capture fisheries beeause of imposed obstructions to
the migration routes between floodplains and rivers and alteration of flooded arca.
Welland extent wilh submersible embankments remains unchanged in the monsoon.
However, reduction in production has also taken place, albeit to a lesser extent, in the
haors with subinersible embankment, mainly because of delay in migration to and
from rivers in the pre-monsoon season {Shawinigan Lavelin Inc. and Cthers, 199%4a;

Hunting Technical Services, 1992; Sultapa und Thompson, 1997},

Although the efect of submersible embankinents on fisheries has been reported to be
less compared to full-flood prolection, it is imporlant to recognize that the
submersible embankment projects, if implemenied in clusters, may have a cumnulative
elfect on the flow hydrology in rivers and floodplains, and hence may have a
cumulative effect on biological resources of the haors. Submersible embankments
reduce floodplain discharges and increase inchannel discharges, especially during the

pre-inonsoon period. They tend to concentrate floodplain discharges and overbank



spills into fewer localicus and more specific spill points, ofien at locations where
embankments are croded and channel erosion/deposilion problems arc occurring.
Shawinigan Lavalin Ine. and Others (1994b) observe that while water level and
discharge effects may be negligible for individual submersible embankment projects,
several such projects occurring together withinm a drainage system can produce
significant cumulative effects on water levels and flows. The cumulative impacis of
the numerons submersible embankment projects buiit in the northeast region, as
Shawimgan Lavalin Inc. and Others (1994b) observe, have not been manifested as a
result of frequent embankment breeches, wave damage, public cuts, and incomplete
structures and embankments. However, if these projects became {ully eperational (as
could happen if in the futurc they were rehabililated), they would have significant

impacts on pre-monsoon and in some cases monsoon waler levels and Aows,

In order to permit fish migration in nvers it is necessary to maintain conditions that
help migrants reach their spawning grounds. To owvercome obsiacles, such as
hydraulic structures, placed in the path of migrating fish, structures must be designed
to assist the fish to pass them. The efficiency of such fish-passing structures depends
to a large degree upon the ability of enginccrs to utilize knowledge of physiology,

ecology and behavior of the migrating species (Pavlov, 1989).

Other than obstruetion of fish migration routes, factors that have affected the fisheries
resources of the haors are the reduction of the habitat arca duc to reduced depth of
water im haors as a tesult of sedimentation (CEGIS, 2006). There is a tendency for
complele or partial reclamation of the lowcer beel areas (ofien under public conirol) for
paddy culiivation following improved drainage duc to FCD projects. This has
severely reduced the area of waler available for {ish during the dry season, and is
claimed to have reduced the diversily and quantity of fish in the beels and haors;
although other factors, imcluding overfishing, pollution and (ish disease, are aiso

thought i contribute (Hughes et al., 1994).

There 15 no integrated water resource management plan for the haor basin. Presently,
differcnt development apgencies working wilh natural resources undertake

devclopment work from their own perspective without any coordination among



themselves. As a result the expected benefits are not realized. In many respects, the
productivity of the heor basin is declining due to increasing fleod damapes and
depletion of fishery resources and biodiversity. Therefore an integrated plan for

suslainable socio-economic development of the enlire haor basin is urgently needed

(CEGIS, 2005),

1.2 Objectives

This study was carried out with a view (0 assessing the ecological health status in a
number of selecled haors using some fish indicators. The water management
interventions in haors bring about changes in hydrologic settings (e.g. river/floodplain
Aow, sediment transporl elc.) and consequently changes in the natural system of the
haors. The hypethesis in this sudy was that the ecosystems of different haors have
been impacied (o different degrees due to water management interventions. Specific

objectives of the study area were as follows:

»  To assess ecological health in three selected haors under varying bydrological
sellings using some established health indicators
» To relate indicators with different hydrologic settings and water management

interventions

The study was underlaken with the expectation that it would give a pgood
understanding of the ecotogical (Tish) health status in haors under varying hydrologic
settings, which would provide insight on developing a-better management system of

ecological resources of haors.

1.3 Organization of the thesis
Chapter two provides the review of the previous literature. It includes the rmpaci of

partial or full flood protection embankment and migration patlern of fishes. Fish life
¢ycle is also provided in this chapter. Chapter three presents the methodology of the
thesis. First the chapler discusses the peneral description of the participatory rural
appraisal (PRA} techniques. Then it describes the data collection procedure/inethod
used in the study. Chapter four presents the selection process of the haors for the

study. A detail description of the selection criteria is provided in this chapter, Chapter

-



five presenls a tolal description of the study area. The description includes
physiography, interventions, water resource syslem, [ish habitat area and (he species
diversity in the Lhree selected haors. Results are presented in Chapter six along with
some discussion of the results. Conclusions are presented in Chapter seven along with

some recommendations.



Chapter Two

Literature Review

2.1 Introduction

The study focuses on the ecological health status of haors and tries to relate it with the
water management interventions. A bricf review is presented in this chapter on the
haor systemn. Fish was selected as an indicator for the ecological health of haors
different characteristics of lishes, including fish biediversity, life cycle and migratien
patlerns are reviewed in more details. These are some of the important characteristics
that are likely 1o be disturbed by water manapement interventions. Water management
interventions in the haor basin are briefly reviewed together with their impacis on

lisheries.

2.2  Haors in the north-cast region of Bangladesh

Haor is a farge depression berween two or more rivers. The depression is generally a
bowl-shaped deeply flooded permanent freshwater wetland {which also serves as fish
migration routes). Static water bodies, known as beefs, are found at the centre of
vidually cvery haor in the dry season. Haors receive surface runoff water by rivers
and kkhals, and consequently, the haor basin becomes very extensive (a huge single
wetland) water body in the monsoon and form a unique waler system for fish
habitation. The heors dry up mosily in the post-monscon period. The haors are rich in
biodiversity. Generally the wetland areas are the breeding and feeding places [or mest
of the freshwater migratory [ishes. Net production rate is higher than other aquatic
system of the country (CEGIS, 2006). Fishermen [ish in the perennial water bodies
during dry season and in the flood waler during monscon. In Bangladesh haers are
found mainly in greater Sylhet and greater Mymensingh regions (Table 2.1). The haor
basin conlains about 47 major haors and some 6300 beels of which about 3500 are
pen'na.nénl and 2800 are seasonal. These wetlands vary in size lrom as litlle as a few

hectares to many thousands of hectares, The principal systems are as follows:



Table 2.1: Haor in the northeastern region of Bangladesh (Source: Khan, 1997)

District Name of Haor Area (ha)
Moulovibazar Hail 24370
Hakahiki 15000
Kawadighi 22700
Sylhet Pangar 19075
Balal 2398
Muria 5500
Bara 32300
Erali 1500
Zilker 2800
Hathkhola haor 7000
Telir haor -
Maijiail & Dubriar 9600
Muktarpur 7900
Pokonaoir G800
Rautir 1400
Salitigarr 3800
Palerchuri 6060
Sunamgonj Angurali 2592
Baram 3500
Bhanda 2000
Chandra Sonarthal 4450
Chaptir 4453
Dhankunia 1780
Gurmur 5360
Halit 7325
Joal Bhanga 4370
Joydhona 1330
Kalner F120
Karchar 7170
Matian H380)
Mohalia 1350
Naluar 12141
Panger 19475
Shanghair 5000
Shanir 7010
Sonamoral 3725
Tangua 3000
Chairar 10130
Chawlhaai 3000
Dhekhar 30300
Mainda 5300




» Baram, Banka, Habibpur, Maka and Makalkandi haors (which unite to form a
- « sinple large water body during the rainy season)}, the Guldhuba haors, and

Ranga and Baudha beels. These are located in the eastern and lowest part of
the bagin in Mymensingh,

e Tangua, Shanir, and Matian haors in the deep northern basin at the foot of the
Meghalaya Hills. These form a single waler body during the rainy season.

s Dekhar Haor, Pathar Chauli Haor, and Jhilkar and Jhinkar Haors, (o the east of
the Tangua systemn.

s The Jamaikata, Mahai, Natua, and Parua haor sysiem, on the eastern rim of the
basin.

+ Hakaluki, Chatal Bar, Haila, Kawadighi, Pagla and many smaller haors, in the
central Sylhel lowlands.

s Hail Haor, between the Tarap and Banugach hill ranges in the southeast,

» Dingapota, Ganesher, Tolar, Anganer, Bara, and Humaipur Haors, in the south
of the basin.

» Fina and Sania Haors, Kishorganj district.

+ Khaliajur Haor, cast Mymensingh.

Most of haors arc still in their natural siate and some (about one tenth in number) have
been cnelosed by submersible embankments (CEGILS, 2006). In the dry season, the
lhuge water drains out, leaving one or more shallow lakes (beels). The lolal drainage is
towards southwest mainly viz (he Surma, Kushivam, Baulai, and Kalni Rivers into the

Meghna River and subsequenily into the Bay of Bengal.

2.3 Fish biodiversity in haors

In addilion to vaneties of aquatic organisms, a total of 260 indigenous freshwater
bony fish species suilable for human consumplion, belonging to 145 gencra and 55
families (Rahman, 1992). Cyprinids and catfishes dominate the ichihyofauna.
Yirtually all species are of some commercial importance in so far as they appear in

retail markets. Major carps and large callish are the most commercially valuable, but

other group such as knifefish, “livefishes™ (koi, magur singi}, and hering (iflish) are
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also imporiant. Miscellaneous species are the highest imporiance for subsislence and

self- provisioning.

A widely used, popular approach groups fish species into two calegories:

» Boromaach, or large fish. This includes major carp, large catfish, Chifal,

gangetic stingray, Gazar, Shol and Hish. Most boromaach carry out

longitudinal spawning migration.

o Chotomaach, or small fish. This includes the vast majorily of species. Most

Chotomaach do not carry out spawning migrations, or at most move short

lateral distances inlo shallower water. The most common fishes that oceur in

this region are given in Table 2.2.

Table 2.2: Common fish species oceur in the haor region (compiled from Shawinigan

Lavalin Inc. and others, 1994g)

Category Species name Qecurrence Spawiing
name periad
Major carps | Rur (Labeo rohita), Mrige! Rivers, beels and khals Spawning
(Citrhinus mrigala), Readibaus migration
{Labeo calbaus) and Catla oceur during
(Catla catla} the early
MONSoON
Large catfishes | Boed (Wallapo attn), Pargas | Boaf inhabits lotic and lenlic Spawning
{Pangasius pangasins), Air water bodies, Air and Guizza  |may ake
(Aorichthys aor), Guizza Air | A inhabit rivers and begls, place from
{Agrichthys seenghala), Femgas lives in large deep early April to
Baghaiv{Bagarius bagarius) and [rivers, Rita is found in muddy  |end of the
Rira(Bita rita) rivers and Baghair found in August

rivers

Minor carps

Gronia {Labeo gonius), Leasw

fCimhinus 1eba), MamidLabeo the pre-
nandina) and AngrefLabeo monsoon
Angia) floodplains

Rivers, beels and khals

Bregeds during

Emall catfishes

Maogur (Clarias botrachus),

Magr is found in stagnant and

Magur breeds

Singi {(Heteropneustes fossilis), |muddy waler, Strg? lives in during the
Kant pabda (Ompok poruts, dithches and haors, 2Ny Season
himacubatusy, Medhu pabda pebde is found in all type of {April to
(Ompok pabda), Rasa Infand waters from beels to August) in
{Eutropiichthys vacha), rivers, Ghaura and shallow
Ghaura(Clupisoma garua) and | Rasa are found in rivers. water. Singi,
Tengra (Batesio and Adysties) SPAWnInE
takes place
during the
maonsoen
maitths
ifish Hilsa ifisha River and sea Breeding, egg

development
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and fry
developrment
take place in
rivers
Snakeheads Shof (Channa striatus), Gazar | Usually found in stagnant water |Breeding take
{Cha;na) {Channa marulius), Tia she!  |including beels place during
{Channa barca), 7aké (Channa the pre-
punctatus) and cheng (Channa Mensoon
orientalis) {(March-April)
in stagnant
waters
Knifefishes Chital (Notopterus chitala), Inhabit beels as well as rivers, | Chetod
(boromaach) | Foll (Noloplerus notopterus) but prefer clear water breeding
takes place in
June-July,
Foli breeding
takes place in
May-Juna
Stingray Shakush (Himantura fluyiatilis) |Kushivara river

Miscellaneous

Meedle fishes: Kaikka
{ Xenentodon cuteulia),

Deels and flood lands

Minnows, Rasboras and Barbs:
various small cyprinids such as
Punti, Chela, Mola and jaya
Impariant Sarpunti (Puatius
sarana) declined recent years.

Every type of aquatic habitat

Loaches: Rani (Batiz dario),
{ruean (Lepidocephalus guntea)

Surma and its tributaries argund
Sylhet, Chhatak and Sunamganj

Anchavies and Sardines; Fhasa
(Setipinna phasa), Kechi
(Cotica Soborna), Gomi chapila

{Ganialosa manminna} and
Chapila (Gudusia chapra)

Becls ditches and floodlands

Spiny eels: Baim
{Mastacembelus aculeatus?,

Rivers beels and flood fands

Climbing perch: Koi (Angbus
testudineus)

Stagnant water bodies

Breeding lasts
from May to
July

Gobies: Bailfa (Glossogoblus
giuris)

Rivers

Mud perches: Bheda (Mandus
nandpus}

Dilches and flood lands

Glassfishes: Chando (chanda
Spp}

Beels

Prawns

Golda chingre (Macrobrachium
rosenbergi), frcha

Rivers and hels
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24  Declining fish biodiversity

Large amount of fish of various varietics as shown in Table 2.2 are stili available in
Panger Haor, Hail Haor and Zilkar Haor. Table 2.3 shows that the species availability,
decline and extinci of the study area. The species decliniug and extinet arc mainly due
10 squeezing of the fish habitat area, destruction of nursery fishing ground and fish
migration restricted by intervention (Nishat and Bhuiyan, 1993).

Table 2.3: Species availability with decline and extinct (Source: Shawinigan Lavalin
Inc. and others, 1994a)

Species availability Availability decline Extinet
Futi, Rui, Catla, Tengra, | Kol Shing, Magur, | Pangas, Bacha, Fabda,
Khailsha, Veda'Meni, Tald, Koi |Shol, Goinna eic. Ghagat, Shal, Baim, Puta
Shing, Chhoto Chingri, Baim (Shor Puti}, Rani, Chital,
{Tara, Shal Gufi), Gutum, Shol, Kaliboush etc.
Cajar, Magwr, Gainna,  Boaal,
Mrigel, Mbolag, Baotashi, Kakila,
Foli etc.

2.5  Relationship between hydrolegic cycle and [ish life cycle in haors

The annual succession of pre-monsoon floods, monsoon floods, Hood recession and
dry season larpgely controls the evenls in the life histories in the floodplain fish
species. Spawning migrations usually lake place during the pre-monsoon and early
monsoon fleods. Majer carps, Chital, baghair, aiv, Hish and some of the chotomaach
species breed in the rivers. Other species (boal, gonia and most chotomaach) breed on
the floodplains. Fingetling grows rapidly during the [ull flood phase. During ihe flood
recesgion and dry season large boromaach generally move back into the deeper parts
of the rivers while chotomaach and juvenile boromaach overwinter in the larger beels.
There is some evidence that suggests that major carps possess a “homing’ ability
similar to salmon which causes them to return to particular locations during the dry
season. The principle carp breeding areas in the region are Tangua Haor, Pashur
Haor, Companiganj area, Erali beel and Hakaluki Haor (Shawinigan Lavalin Ine. and
others, 1994a). Major carps are known to spawn in rivers. [Towever, some studies
observe that they spawn in beels. Khan and Jhingran {1975) and Jhingran and Khan
{1579) reported that Rui and Mrigel spawn in fields adjacent to rivers which are

flooded afier heavy showers, and in shallow marginal areas of bunds on flood fields.
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It may mean that major carp broodstock does not necessarily have to migrate aecross
embankments inio rivers o spawn. Increasing beel watcr levels during the early
monsoon may be sufficient stimulus to induce them to spawn in their overwintering
beels or on the flooded hacr. Broodstock which have overwintered in rivers might
thus have two eptions for spawning migrations at the onset of the monsoon: 1} swim
upstream 10 locate suitable spawning habilats i.e. oxbow bends) m the river, or 2)
remain in the vicinily of the overwintering ground, wait until the river bank is

overtopped and then move laterally on o the ffoodplain to spawn.

Three species differ somewhat from the norms: 1) pangas spends its cntire life in
larger rivers and the coastal zone and does not appear to utilize the floodplain; 2}
illish spawns in the rivers but juveniles drifi downsiream and matare in the sea; 3)
eolda chingri spawns in the sea and fuveniles move into rivers (o mature. Mother
fisheries are an important component of the region’s [lisheries environment and
resources. These arc well delimited areas consisting of densc concentration of high
quality fishcrics habitats, including deep river duars, large beels, sediment-free khals,
clear water, wetlands forest patches, recd beds, native shrubs and grasses. Mother
fisheries support a high abundance of fish, both resident and seasonal migrants, and
act as dispersal centers for the surmounding areas of the floodplain. Mother fisheries
control fisk abundance over Jarge arcas of the floodplain. There currently exist four
mother fisheries in the region: Tangua Haor, [lakaluki Haor, Kaliajuri arca and
Companiganj area, Kawadighi Haor was also u mother fishery of great importance in
the past, but its productivity was damaged by thc Manu River FCDI project

(Shawinigan Lavalin Inc. and others, 1994a).

Shawinigan Lavalin Inc. and others, {1994a) divided the fish year into four scasons:

1. Over wintering dry season (December to March): Droodstock and juvenilcs
approaching recruitment size are concentrated in river duars and beels. No
migratory movemenis take place at this lime, These habitals {cspecially beels) are
fished henvily during this season, and whatever fish survive enter the next season.

2. Spawning migration season (April to June): This season usually begins during
the pre-monsoon food phase of the hydrological year and can conlinue into the

" first part of the full monsoon fiood phase, Fish generally moves from deeper
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waters (such as duars) to shallower waters. Breeding takes place in shallower
waters. Almost all fish species can be separated into two distinct groups:

» Species which breed in the rivers: Among Boremaach this includes the
major carp Rui, Mrigel, Catla and Kalibaus, the knifefish chital and the
large catfish Baghair and Air. Among Chofomaach this group includes
katchki, Batashi, Kajuli, Baim, Rani, Bailla, and some others. Chital
prefers submerged structures such as trees and artificial structures such as
submerged cances. Bypass structures of FCDYI project embankments need
to allow this paitern,

» Species which breed on the floodplain: Chotomaach breed on the
lloodplains once inundation starts during pre-monsoon floods. There is
also an evidence to breed in monsoon floods. Some Boromaach like Boaf
and Ghonia breed on the floodplains. The requirement for these species is
that they need to be ablec to swim from rivers into beels and floodplains.
Dypass struclures of FCD/ project embankments need lo allow this
pattern.

3. Nursery/grazing season (June to September}y The fish season corresponds to
hydrological height of the mensoon flood scason. The fingerlings of those fish
which breed on the Aoodplain are already on the nursery grounds so they do not
have an access problem. Bui the fingerlings hatched from Hver breeding species
ueed o get up on to the floodplain, and this can only happen one of two ways: 1)
passively swept on o the floodplain when the river overflows its banks or
overlops o submersible embankment and 2} passively swept through a bypass
structure such as a regulator when it is opened to cffect confrolled Aooding. This
is the season of rapid fish growth.

4. Flood recession season (September to December): A few species are able to
aeslivate (i.e. Koi, Channa spp), but the majorily migrate to decper water during
Nood recession. A fish moving from the Moodplain out into a river will uormally
move along a khat. FCDYl embankment bypass structures need to allow this

pattern te happen.
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2.6  Fish migration paterns

In the haor regions there are some canals, khals and rivers which serve as fish
migratory routes. Fish migrates to these beels and khals from rivers for their breeding,
spawning and feeding and vice-versa. Mipralory species comprised the highest share
of the catch {approx. 54%) in the norih east due to the greatest areas of open water
occur which favour many migratory specics. ODA (1994) reported pames of 19
migratory species (riverine and floodplan), some of which are Catla catla (Catla),
Labeo rohita (Rui), Labeo calbasu (Kalbaus), Gudusia chapra (Chapila), Wallago
attu (Boal), Cirrkivus mrigala (Mrigel), Futropiichthys vacha (Bacha), dorichthys
gor (Alr) etc. Water management interveations interrupted migralion of fish species.
There are some water control siructurcs and regulators in the haors, but most of them
are fully or parlially damaged while the connecled khals are silted up. Normally, a
haor is {flooded by overtopping or breaching in the embankment during the month of
May-June., CEGIS {2005) studies show that during May, big fishes spawn in the
deeper part of the rivers/beels and small fishes spawn in the newly flooded shallow
walers of the beel area. During flash loeods/monsoon floods, the fingerlings of the
species, which breed in the rivers, need to enter the haor arca for feeding and growth
(CEGIS, 2005). Fipore 2.1 shows the mmgration patltem of fish over the year. The
spawning migration usually takes place from April to June in the early floed phase
and the beginning of the deep phase. During the monsoon season (June to September),
juveniles feed and grow in the shallow water with vegctation to avoid predalion and
then gradually move to open decp water area. During the flond receding pericd
{September to December), with the decrease in waler level, fish move to decp water

areas of floodplain or to rivers for overwinicring.
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Dry Season

Owverwintering
Retuge Habital:
Rivers.

Spawning
Habitals;

Rwers, Floodplains
Peripheral
Flocdplams

Nursery and
Feeding Habitats:

Floodplzins

Full Monsoon Flood

Figure 2.1: A general paltern of scasonal migration of fish in Bangladesh (Source:

Nishat and Bhiyan, 1993)

Except for major carp, Pangas and ffish most fish species breed morc or less

everywhere in the region. The sPEéics can be separated mnto two proups based on their

preferred breeding habitat. Table 2.4 shows the identified breeders in cach habitat of

the repion.

Floodplain and beef breeders: Breeding begins during the pre-mensocon fleod.
Depending on the rain und water volume in the river and floodplain, most of the
catfish, live fish end other species (Magur, Singhi, Koi, Tengra, Pabda, Air, Bedl,
Guazer, and Shoaf) start breeding at the end of March and early April.

Lo
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River breeders: Reproductive patterns are more diverse among river breeders. Air,

Rita, Ghagot and Guizza make pits in the shallower part of the river in April and May.

Table 2.4: Identified breeders in each habiiat of the region (Source: Shawinigan
Lavalin Inc. and others, 1994a)

] Floodplain and heel breeders River breeders

Boal, Ghonia, Sarputi, Singhi, Magur, | Chital, Ghagot, Kalibaus, Catla, Rui,
Koi, Bheda, Puti, Icha Chanda, Mela, | Mrigel Air, Rani, Pabda, Pangas, Basa,
Guisha, Tenwra, Laso, Kholisha, Along | Garua, Shilon, Baspata, Kajuli,

2.7  Types of intervention

There arc two types of intervention in the North-cast haor region viz., partial flood
protection/submersible  embankment and full flood protection embankment.
Maxinum haors are prolected by the low height submersible cmbankment and very
fow are by regular cmbankment. The aim of the submersible embankment is to

increase the crop production and to protect the early flash flood (Shawinigan Lavalin

Inc. and others, 1994a).

2.7.1 Partial/submersible embankment

These projects typically consist of submersible embankments surrounding & haor
including one or more hydrological regulators. The aim of these projects is to protect
boro crop from early flash flood by delaying haor flooding until 16 May (Shawinigan
Lavalin Inc. and others, 1994a). Thc Dangladesh Water Development Board
(BWDB) added the technical dimension (o this concept in 1960s and constructed a
total of 1826 km submersible ecmbankinents in 46 projects to prolect boro crop in 2,
89.911 ha area in six districts including a number of hydrological regulators and pipe
sinices (CLEGIS, 2006). The highest numbers of projects {(24) were completed in the
Sunamgan] district, and the lowesl numbecr of projects (2) in Kishorganj distnct

(CEGIS, 2006).

2.7.2 Full flood protection
Full flood protection in the haor basin has been very few. Shawinigan Lavalin Inc.

and others (1994a) reporied that full flood proiection involved construction of
cmbankment surrounding a haor or olher flood prone area, with one or more

hydrological regulators using paved roads as flood protection. The aim of these
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projects is to create conditions for double or triple cropping pattern by protecting gus
and aman crop from monsoon flooding, as well as bero from pre-monscon focding
(Shawinigan Lavalin Inc. and others, 1994a). Shawinigan Lavalin Inc. and others
{1994a) showed that Zilkar haor and Damrir haor are the only haors with seme full
flood prolection inlervention. CEGIS (2005) studies show thal Zilkar haor enjoys full
prolection in some parts and partial protection in some parts. Table 2.5 shows the

reporied impacts of full floed protection projects.

Table 2.5: Impact of full flood protection projects (Source: Shawinigan Lavalin Inc.
and others, 1994a)

Project Name [FCD/ impact on fish production
Full flood protection {withoul pumped drainage)
Zilkar haor Mixed reports, No impact: according to one

subsistence fishermen. Negative: reported
60-T0% decling

Dramrir haor No impact

2.8  Tmpact of submersible embankment projects in the haors

Rapid rural appraisal {RRA) methad was used in FAP-12 study for multi-disciplinary
evaluation {including fisheries) of 17 FCD projects throughont Bangladesh (Hunting
Technical Services, 1992). Sultana and Thompson (1997} reviewed the samc 17
projects and observed that there is a growing concern of flood control and drainage
{FCD) projects, as they have severely reduced fish stocks by reducing welland areas
and by blocking fish migration and dispersal moutes. Snltana and Thompson (1997}
reporied thal (:r.)mpietion of 17 projects between 1970 and 1989 were consisient with
this trend and show that projecls wilh serions effects on fisheries may not be
economically viable. However, o general decline in catches resulting from over

fishing may also be a factor,

The investigation considered only two haors namely Zilkar haor and Halir haor with
submersible embankment. The results obtained from the RRA findings for the two
haors are summarized in Table 2.6. The study rcvealed that significant dumage 10
fisheries ook place in projects with full floed protection. The projects with

submersible embankments also suflered damage, although to a lesser extent.
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Table 2.6: FCD/I project impact on fisheries through RRA findings ol FAP-12
(Source: Hunting Technical Services, 1992)

Project | Type| Caprure fishery Colture fishery  {Overall jremarks

production production impact

Rivers | Beels | Floodplain | Fish Larger

ponds | bodies

Zilkar |8 -1 -1 -1 0 +1 -1 Less damaging to
Haor fish stocks
Halir 5 -1 -1 -1 0 0 -1 Less damaging to
Haor fish stocks

S—Sybmersible Embankment, -i=Decrease to some extenl, O=no change,
+1=increased by some extent

Shawinigan Lavalin [ne. and others (1994a) observe that submersible embankment
projects significantly altered natural processes of Haors. Such type of inlervention
causes many disturbances of natural processes of haors and changes the ecological
setting which is harmful for species, particularly fish. Flood plain fish production in
the region was found to be significantly impacied by at least seven faclors of direct or
indircct anthropogenic origin: FCDI projects, sedimentation, pesticides, fertilizers,
sewage, industrial effluent and fish disease. In most cases several of thesc factors
operated simultancously. Jt was not possible lo easily separate FCD/I impacts from
non-FCD/I impacts {Shawinigan Lavalin Inc. and others, 19944a). Table 2.7 shows

impacts of various types of flood protection projeets on fisheries.
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Table 2.7: Impact of parlial [lood protection project {Source: Shawinigan Lavalin Inc.

and others, 1994a)

Project Name FCIVI impact on fish production
Matian haor Positive: higher water level for katha
Gurmar haor Pasilive: higher water level] for katha

Angurali haot

Na impact

Sonamoral haor

Positive: higher water level for katha

MNawtana haor Mixed impacts: Negative: reduced fish production, restricted fish
Migration; Positive: prevents giltation.
Halir haor Mixed impacts: No impact: according to one fishery group, negative

reported 40-50% decline over last 10 years.

Joydhona haor MNo impact
Karchar haor Negative: sevete rednction in fish production
Mahalia haot No impact
Fanyar haor Negative: fish production has decreased
Chaptir haor No impact
Shanghair hacr No impact
Tanguar haor Mixed reports, No impact: according to one subsisience fishermen.
Neeative: affected fish migration.
Baram hacr Wegligible impact.
Kalner haor MNegative: reported 70-75% decline over last 10-15 years,
Patherchuri haor Positive: higher water level for katha, prevents siltation.
Hail haor Negalive: reported 75% decline over last 5 years.
Humaipur haor Mo impact
Kushiyara-Bardal | Little impact
2.8.1 Impact on migration

Overall fish migration situation has been found by (CEGIS, 2006) as moderate to
good in all the haors. Early (15 April-15 May) feeding and spawning migration rate of

rivering and beel resident fishes is sometime possible through different open kfais of

the haors. Bul most of the connecting khals either remain mud sealed or closed by

sluice gates in that season. Besides, riverine fishes migrate to the beels (hrough

overtopping or breaching of (he existing cmbenkment of the haor during flood months

of Jaistha-Ashar (15 May-30 June). Successful vertical migration of difTerent fishes,

e.g. Tiverine carps, catfishes, etc, at their cerlain stages of life cycie for food and

tesidence is only happening in beels those have sufficient depth. The canals towards

the adjacent rivers are acting as the main fish migration roules of thc haor. River

comnecled beels are the main fish breeding area (CEGIS, 2006).
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2.8.2 Decreasing fish habitat
Shrinkage of fish habitats (arca and perennial beels, khals and adjacent rivers} is

laking place due to rapid siltation, encroachment, etc (CEGIS, 2006). The main
reasons  for accelerated sedimentation are channel confinement that retains
sedimentation in the haor and also aggravates sedimentation in the active river widlh,
More sediment loads are coming from the upstream hill range due to deforestation
and land slides. Significant Jow reduction is taking place at the downstream section
of the rivers thereby increasing sedimentalion at the downstream river reaches

(CEGIS, 2006).

Fish habitat destruction by the construction of roads and embankments, together with
drainage, flood control and matural siltation, along with weak implementation of
outdated policy measures by the government, have been commonly cited as causes for

the deterioration of the country’s fishery resources {Hossain et al., 2006).

2.8.3 Non FCDI relatcd impacts of haors
'L ypically most non-FCD/1 project fisheries are being impacted by several factors
simultaneousiy. Remotc effect from nearby and distant FCDYI projects also impact

areas without FCIV] project, including desiruction of carp stocks and channclization

of migrating broodstock.

Bulk {60-70%) of the fish production is coming from the perennial heels of the haors
during, the dry season (February-March). Recent studies show that some of the major
identical fish species are declining duc to habitat change and indiscriminate fishing
(CEGIS, 2006). The production trend is also declining slowly from the open watcr
capturc fisheries of the haor, Aquaculture is developing in swiable ponds of high land

arca of some hanrs.

Increased use of pesticides and fertilizers for producing high yielding varieties of food
crops and rising industrial pollution are also conrributing to the deterforation of the

aquatic environment (Ali, 1997).

Hossain et al. (2006} reporled that the situation has further been complicated by

upstream damming in the major river systems that significantly reduces the water
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level and raises much of the dver beds, thus dangerously modifying many of the

aqualic habitats of the country.

2.9  Fisheries management issues and proklems
The challenges for sustatning multiple uscs of aquatic resources are evident globally.
Until recently, traditional management of fisheries resources has commanded a low

level of compliance with management measures {Alam and Themson, 2001; Nielsen

et al., 2004)

2.9.1 Decreasing stock abundance
Stocks of many fish specics are decreasing in abundance in the region, particularly
major carps, some [arge catfish, large prawn and some smaller cyprinids. Declines are

attributed to I'CD/I impacts, overfishing, scdimentation, deforestation, industrial

pollution, pesticides, lertilizers, and fish discase.

2.92 Deereasing biodiversity

Fisherics biodiversity is decreasing due lo several indiscriminate fishing c.g. use of
harmful fishing gears, cathing of posl larvae and brood fish, complete dewatering of
leased water bodies for fishing, overexploitalion, application of poison in beel for
fishing, etc (CEGIS, 2006). Two major carp (Nanid and Angrot) and koral appear to
have been extinct in the region. Populations of pangas, mohasol and sarputi have been
seriously reduced. Several species are going extinct at the local level, e.g. bedha, Laki,

gagla, batch and chital.

2.9.3 Decreasing production
Fish production is decreasing due to habitat loss, change of exisling squatic ecological
condition and poor fisheries management. Obstruction of early feeding and spawning

migration due 1o madequate migralion routes (silted and scaled kAals). (CEGIS, 2006)
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2.10  Strategy for fisheries rehabilitation and sustainable development

2.10.1 Beel bypass

Under this FCDY/T scheme, instead of locating the cmbankment elong the periphery of
the haor as is the usual praclice, the embankment would built omly the higher
elevation agricultural land (haor), completely by-passing the beel cluster. This would
leave beels freely connected by khals to rivers and ellow unimpeded spawning
migrations of fish (Shawinigan Lavalin Inc. and others, 1994a). However, there are

costs of earthworks involved and a potential of encroachment and expropriation of

agricultural plots.

2.10.2 Fish passes

Shawinigan Lavalin Inc. and others {1994a) showed that under this FCD/T mitigation
scheme, fishpass would be constructed to allew migrating lsh to cross over
embankments. The veriical slot design is considered to be the most appropriate for
I'CD/T projects as it operates over a wide range ol head and (ail water elevations
without adjusiments. Hydraulic regulators, navigation gatcs and public embankment
cuts also function to varying degrees as “fish bypass structures™. Nishat and Bhuiyan
(1995} showed that it is pessible fo mitigate the negative impacts of FCDI projects by
glteration or modification of a number of flood control engineering structures. Fish
passes or fish ladders have been devised to circumvent engineering structures that
obstruci fish movement. BWDB has constructed three fish pass structures in
Bangladesh (Kabir and Sharmin, 2002). These are Kashimpur Fish Pass at
Moulvibazar, Fish Pass in Comparimenialization Pilot Project (CPP} at Tangail and
Sariakandi Fish Pass at Bogra. Only one fish pass is situated in the north-east region.
The Kashiinpur Fish Pass provides a link between the Kushiyare River and
Kawadighi Haor, Kabir and Sharmin (2002) reporied thal peoplc were getiing
positive results when the struclure was operated and maintained properly with the
participation of all stakeholders. Thercfore to make it sustainable pragmatic steps
must be taken in operation, maintenance and management involving the user
communities who form the majority of the command area. It was found difficult to
assess Lhe effectiveness of the structures due o lack of valid data on fish migration

through fish pass. Kabir and Sharmin (2002), frem observation on the local
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communities (fishers, farmers and women), concluded that the fish pass funclions

better in terms of migration of fish from rivers to floodplains.

Husain (1998) studied ihat prevention and mitigalion of fishery losses is not only
important but also indispensable. Fish pass or fish friendly structure is very much
imporant for fisheries resources. Husain {1998) extensively studied three exisiing fish
pass structure functions ond performance. Husain (1998) reported that people are
_geiting benefit from fish friendly structure. Husain (1998} suggested that mitigation of
fishery losses must be made modifying existing regulators and making them fish

friendly.



3] Introduction

The research framework of the study is illustrated in Figure 3.1. The methodology
adopted in thc study can be calegorized in (hree clagses: selection of haor for
investigalion, application of padicipatory rural appraisal (PRA) toels to get
understanding of the water resources sysltems and to coliect fish catch and
composilion in the scleeted systems, and anﬂlysis‘ of the information from PRA

studics in the context of research objectives. The following section gives elaborations

o the methods used.

Chapter Three

Mcthodology

Criteria Tnr Haor
selection
Secondary data
collection

[ =it op B —

¥

Selection of lhe Haor H

Conceptualization of

the problem em—

Development of
Objectives

Listing Existing,
Dats Source

Literature Review

[ TP AR PR AL IR N K Ve rr P et

Primary Data
collecthion
{Application of PILA}

Amalysis of Primary
and Secondary Dara

Figure 3.1: Research framework of the study
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32 Haor selection criteria
One major compenent of the study was selection of a number of suitable haors in such

a way that would serve the rescarch objeclives of the study. Haor selection was
guided by a set of criteria devised in line with the objectives. The criteria included
homogeneity in natural condition in pre-intervention slate, {ype of management
intervention, comparability in size, accessibility to the haors and availability of

previous secondary data.

The target was o come up with a total of three haors with three distinct physical
characteristics namely a) naturally undisturbed state, b) moderately inlervened state
and c} extensively intcrvened slale, The selection process involved extensive review
of secondary data and lilerature and experl consultation. Analysis of the diflerent
systems of haors in lerms of hydrology, water management iplervention and their
status as rcported in the previous studics and the impacts of management intervention
on fisherics helped select three ecologically important haors in Sunamganj District out

of 47 major ecologically important haors in the North-east region.

3.3 Application of participatory rural appraisal (TRA) techniques

Parlicipatory Rural Appraisal {PRA) is a family of approaches and mcthods (o enable
rural people to share, enhance, and analyze their knowledge of life and conditions, to
plan and to act {Chambers, 2002). Participatory Rural Appraisal is an intensive,
systematic but semi-structured Jearning experience carmed out in a community by a
multi-disciplinary team, which includes community members. The PRA has different
types of tools such as resource mapping, social mapping, focus group discussion

(FGD); key informants, transect walk, timeline and seasonality.

The PRA is relatively & new method, fast becoming a very popular one because of its
participatory, Tapid, [flexible, itcrative, cost-eflfective and interdisciplinary nature.
PRA tools arc cxtensively used in socio-economic survey studies. Their application in
bio-resourcec assessment is emerging in recent times. Cne example is the study by
Metillo et al. (2004) who used PRA approach to address the crucial global issue of
environmental degradation and loss ol biodiversity in Mindanao, Phillipines. This

comprehensive approach involved bottom-up, cross-secloral and interdisciplinary
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efforts in addressing the complexity of problems associated with the loss of
biodiversity. Nanyunja (2002) conducted a study focusing on human perception to
biediversity lesses in Uganda. A number of PRA tools including Focus Group
Discussions (FGDs), timelines, resonrce rankings and abundance scores were used in
the study. Application of PRA in evaluating bio-resources, however, has been fow in
Bangladesh. One example is the application of the Rapid Rural Appraisal (RRA)
method, an earlier form of PRA, in the evaluation of 17 FCD/I projecis in FAP-12
study by Huﬁting Technical Services {1992), as mentioned in Chapter two, Mamun
(2007) used a variety of PRA (ools (semi structured interview, key informants, focus
group discussions, resource mapping, seasonal calendars and trangect walk) to study
conservation and management of fresh water fish habitats in a number of beels in the
north-central region of Banpladesh. Wester and Bron {1998) apphed Rapid Water
Management Appraisal {(RWMA) technique, an adaptation of the RIVA, to sludy water
management systems in 27 FCD systcms and two irrigation systems throughout
Bangladesh. Their study involved, among others, the assessment of impacts of

embankinents on {ishenes in the FCD systems, which included 2 nwnber of haors.

The PRA is aimed to generate information on the biodiversity of the areas of concem
and the various factors underlying the dynamics of the population-environment
interactions. Acharya (2003} showed that Participatory Rural Appraisal (PRA}) can be
used for conserving bio-resources and improving livelihoods in Nepals. Forest
biodiversity was assessed in the study by applying 8 range of PRA tools including

iransect walk and informal interviews.

34  Primary data collection

PRA approach was used for collection of primnury data of [ish composition and
diversity. There are other possible means to colleei data, such as calch asscssment
survey (CAS). However, these need longer period of time for data collection and are
expensive, and hence were not considered in the present study. Out of suite of

different PRA tools, Focus Group Discussions {FGDs) and Resource Mapping were

selected and used for the collection of primary data.
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3.4.1 Focus Group Discussions (FGDs)

FGD is an efficient and efleclive tool for colleting various information. Focus Group
Discussion brings together & small and homogeneous group of 6-12 people who are
the representative of a much larger sector of a snéicty or of the community. The
purposc is to create an informal situation in which the members of the gronp discuss

the lopic of concem among themselves with the help of a facililator and in the

presence of one or more observers.

The conventional way to perform F'GDs is o do il in a group. The FGDs were
conducted by the author himself. The author himself acted as the facilitator and
cbserver simultaneously. For collecting informalion, six FGDs werc conducted in the
selected haors, Traditional fishcrmen groups were the main sourcc of primary
inlormation collection. Each of the three haors selected in the study has twe
traditional fishermen villages. Visits were made to both the villages for collection of
primary information. The namcs of the villages are Bhatidal and Nagergao in Tangua
haor, Phutka and Nachni in Baram haor and Kochua and Chanpur mn Chaptir haor.
Two Focus Group Discussions were conducted in each haor (i.e. onc in cach village).
Fach FGD involved 10-12 people. Average age of the people was 35, All of them
were male. All the FGDs were done in the open ficld of the villages.

3.4.2 Resource mapping

Respurce mapping is a map W depict the resources, mostly natural water, vegetation
cic available in the study area. Resource mapping normally covers the area of the
entire study arca along with some adjacent areas. Resource mapping is often used as a
base map at the tiine of planning as iixenlista and visualizes almost all resources. Il
also acis as a documentation of the situation in the study area dunng the time of

planming.

Resource mapping activity was done in three villages: Bhatidol in Tangua haor,
Nachni in Baram haor and Kochuaz in Chaplir haor. Te draw the resource map,
participants were provided with a brown paper and two colour pencils. One person
from the groups of 6-10 people drew the map. In the case there was a mistake, it was

immedialely correcled by rest of the participants. The whole exercise took place in the
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open ficld of the villages except Nachni villoge becouse of nbsence of suitoble open
space {sce Figure 3.2). At the time of mapping quantitntive and qualitative ftsheries
related information were collected from the panicipanis, Three resources mapping
were done in three selecied haors (ane in each haor) following the same procedure ns
described sbove,

Figure 3.2: An exercise of resource mopping was dane by the panicipanis at Nachni

viltage in Brrmm haor,

3.5 Secondary data collection
Sccondary data were collecied from various research related liternture, government
and nop-government, published ond unpublished reports, thesis papers etc. The
secondary data were collecied from the following governmeni and non-government
ofTices.
+ Bangledesh Waoicr Development Board (BWDR) Sysiem Rchabiliation
Project (SRP) Repon {1994).
+ Centre for Geographic Information System (CEGIS) Heor Rehabilittion
Project {2005, 2006).
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FAP-5, Fisheries Specialist Study (1954) and Specialist Study Report on
Wetland Resources (1995).
FAP-12, FAP-17 reports,
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Chapter Four

Selection of Haors

4.1 Introduction
For the assessment of ecological health status of haors and to relate the ecosystem
health to waler management interventions, a tolal of three haors were to be selected,

which would represent three distinct physical characteristics, are as follows:

» Naturally undisturbed state: there have been little changes in the physical
process of the haer brought about by intervention causing no significant
impact on ccological health status.

s Moderately intervened state: there have been moderate changes in the physical
process of the haor brought about by intervenlion causing moderate 1mpact on
ecological health status.

» Exiensively intervened state: there have been extensive changes in the
physical process of the haor brought about by intcrventions, causing

considerable impact on the ecological health status.

4.2 Selection criteria

It was decided that the three haors could be sclected based on a number of criteria,
including homogeneity in natural conditions in pre-intervention slate, comparability in
size, accessibility Lo ihe haors and avatlabilily of previous secondary data. The details

descriptions of these criteria are piven below,

42.1 Type of management interveniion

To protect against floods and promote agricultural development, the Bangladesh
Water Development Board (BWDB) has taken various intervention steps to the haor
adjacent river belween the mid-1960s and 1991 including over 490 kms of
submersible embankmenis under 37 projects, 100 hydraulic struciures (inclnding

sluices, closures or regulators, drainage outlels and irrigation inlets) and the project
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sizes varies from 24370 hectare to 645 hectare (CEGIS, 2005). The inlerventions in
the haors are illustrated in Table 4.1.

Although interventions have been mede to the haors, their impacts have not been the
same in all haors. The impacts on fisheries largely depend on to what extent the

embarnkment with their sluices and regulators affected Ash migration and fish habilat

ared.

Table 4.1: Interventions of the haor area (Source: CEGIS, 2006)

Name of haor |Area Adjacent |Adjacent interventions |Embank- Project
river havor ment start and
Length (km) |complete
Khai Froject Mahasingh  |Shangair-W, [Submersible 17.30 Start 91-
(sumamganj)  |covers {surmma), Jamkhola-§, |Embankment, 92 &
4800 ha.  [Betkhali, Dekhar-N Regulator (4 & 3 complete
Drahuk vent), pipe sluice 94-95
Jamkhola Project Mahasingh |Khai-N, Submersible 16,72 Start 99 &
(Sumamgan)y |gross area  |(surmaj, Maluar-& Embankment, complete
2000 ha.  |AldaPutia, 2001
Dahuk
Maluar Project Kamarkhali [Jamkhola- Submersible 52(Plyand |Start #1-
{Sunamgan]) |gross area  |{surma), MW, Chaptir- |Embankment 24 (P2} 92 &
12140 ha.  |Drahule, ™, Targua- {Polder 1 & 23, commplete
Itakhola W compartmental |CE-10.5 G403

embankment,
Regutator (54,1

' yvent)
Bararn Project Kalni Chapter-BF,  |Submersible 28.4, Start 37-
{Sunamganj} |gross area |(Surma), Chaptir and  |Embankment, 88 &
5500 ha.  |Chamti, Tanguar-E,  |compartmental |CE-4.532km |complers
Crarain, Bhanda-5, embankment, 02.93
hiara Udgal-NW  |Regnlator, pipe
chapiti, sluice
Chandra sonar (Project Kangsha,  (Dhankunia submersible 55.5 Construct
thal gross area  (Dhanu and  jand Joydhona- |Embankment, ed 74-78,
{Sunameanjy  |3715ha. (Konai ME, Pangar-1® (Kegulator, pipe Rehabilat
sluice ed 407
Chaptir Project Marz Surma, |Shanghair-N, |Submersible 42 ke, Start 23-
(Sunamganf}  |gross area  (Mara Naluar-E, Embankmenit, 96 d
4553 ha.  |betkhali, Tanguar-5 compartmenta!  [CE-2 km conmplete
Mahasingh, embankinent, 97408
Kamarkhali, Regulator, pipe
Era Chamit, shiice
Kalni.
Kushiyara- Project Kushiyara Start V-
Bardal (Sylhet} |gross area  |and Bardal &
7500 ha. complee
77-78
Mawtana 3024 ha.  [Dhany, Submersible 6 km Started
{Netrokona) Balui and Embankment, [9B5-8f
Chinnai compartmental ang

embankment, completed
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Repgulator, |933-89
Shanghair Project Surma Khai- E, Subrmersible 24,40 kmn, Construct
{(Sunamganil |gross area Jamkhola and |Embankment, ed 1982
5000 ha Chaptir-5, compartmental |CE-10kan to 1933
Kalikota and  |embankment,
Panger-W Regulatgr,
Sona moral Project areafl3anli, Gurmar and
{Sunamganj) (3275 ha.  |Someswari, [Halir-N,
Konai, Panger-E,
Sulrima, Joydhona,
Dthankunia
and Chandra
sonarthal-5
Tanzua Projeel Kalni, Baram-NW,  [Submersible 2920 km, [implemen
{Sunamgan)} [gross avea  |Kamarkhali, |Chaptir-N, Embaskment, ted during
5000 ha.  (Machni, Maluar-ME compartmental |CE-7.54 km  |1991-92
Kasta pang, cmhankinent, to 14904
Jalia and Regulator, pipe 95
Kushiyara sluice, Closer
Dewgzhar Project Daleawar Submersible 15,40 km Start 1991
(Kichorepani) |ercss area |and Dodda Embankment, &
1221 ha,  |Gang compartmenta) complete
embankment, 1993
Repulator, pipe
stuice
Shafique Project Surma and  |Chatal haor
(Svlhet) gross arce | Kushiyara
2380 ha
Patharchuly Project Surma and
[ Svlhet) pross aree  |piyain
Sd66 ha
Kalikota Project area |bMara surma, Submersible 77 km Construct
(Sunamganj) [17610hka  |Kalni Embankment, ed 1994-
Katapang, compartmental 9510
Pivain, embankment, 199708
Repulator, pipe
sluice
Udgal beel Project Mara suema, [Baram haor  |Submersible 34 km, Construct
(Sunamganiy  |grossarca  (kaloi, Embankment, ed 1990
5900 ha Charnti, comparimental  [CE- 10.42 km |91 to
Drarain and _ embankeent, 1994.95
Bhela Regulator,
Ralali- 2400 ba Magra and Submerzible Implemen
padamsres: Balali or Embankment, ted during
(MNelrokona) Baloi River compartmental 1984-85
embankment, and
Regulator, and eompleted
outlet 1997344
Bhandabesl  [Projoet Charnri, Baram-N, Submersible 3208 km Start
(Sumangan)) - |grossarca  (Kalni, Tanguar-E Embankment, 1987-83
4000 ha,  |Kushiyara, commpartmental  |CE-14.54 &
Darain embankment, complete
Regulator, pipe 1992-93
sluice
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Dhankunia Project Surma, Chandra sonar |Submersible 20.50 km
(Sunamgan|)  |grossarea  |Someswari, (thal-SW, Embankment,
1692 ha  |Baulai Pangar-F, compartmental |CE- lengih &
Sonamoral-N  |embankment, kT
Regulator,
Gurmer Project Someswarl, {Tanguar-N,  |Submersible a0 kan, Start
{Sunamganj) |grossarea  (Baulaiand  |Halic-SE, Embankment, 1985-86
5360 ha.  (Mara ganga |Mahalia-E compartmental  |CE- Length 14 &
embankmend, km complete
Regulator, 1985-20
Kawadighi Project Kushiyara
{dMoulivibaxar) leross area  |and Manu
22672 ha.
Toydhona Project Konni, Sona moral-  |Submersible 12.50 km, Construct
(Sunamgan))  |peoss area |Swurma, EW, embankment ed 1n
355 ha Someswari 1962-62

4.2.2 Homogeneity in natural condition
Homogensity in natural condition means the haors would have derived from the samc
river system in the pre-intcrvened state. In such cases, the impacts of the water

management interventions on ecosystem could be isolated from other faciors.

4,23 Camparable size

Comparable sizc was one of the imporant haor selection crileria. It was important
heeanse the selected haors differ significantly in size it would be difficult to compare
their impacts. The impact may very well vary between a small and large haor. The
impact on ccosyslem health may get obscured or complex because of the presence of
other cxopenous factors. The degree of intervenlion and coverage arca would be

different for two different (such as large and small) sizes of haors.

4.2.4 Accessibility

Accessibility o the haors was another criteria, There are quite a number of haors
which lie In remote areas and it takes considerable time and difficult ride (by boat and
van} to reach them. Conducting field studies in such areas is also expensive. In

consideration of this, haors were to be selected that were relatively easily accessible.
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4,2.5 Availability of previous data

Availability of previous data was another pre-condition criteria for haor selection. Not
all the haors have been extensively studicd in previous studies. Se haors for which
considerable data arc available on water management interventions, functions of Lhe
infrastructures and the impacts on different wspecis of fisheries were considered for

the study.

4.3 Selection of Haors

On the basis of the above discussed criteria a number of haors were narrowed down
for selection. Fish migration, fish biodiversity and fish habitat of ¢ach haor were then
analyzed and compared. One important assumption in haor selection was that olher
exogenous factors, including the fishing practicc in the haors were more or less

similar (which was validated to some extent during field evaluation).

Following the sclection criteria as mentioned above, a preliminary screening was done
from secondary literature and maps, and a number of haors were initially considered.
These mainly fall into two tiver systems, one is Surma-Baulai river system and
another one is Surma-Kalni-Kushiyara river system. Sonamoral (3275 ha}, Dhankunia
(1692 ha) and Gurmer (5360 ha) haors are falling under the Sunma-Baulai river
syslem. Chaptir (4553 ha), Tangua (5000 ha), Baram (3500 ha), Udgal Beel haor
(5900 ha), Bhanda beel haor (4000 ha) and Khai (4800 ha} haors arc falling under the
Surma-Kalni-Kushiyara river system. Sonamoral {3275 ha), Dhankunia (1692 ha) and
Gurtner {5360 ha) could be three possible choices for the study. But these haors were
eliminated duc to their poor accessibility, These haors are situated in remote areas
where Feld visits would be difficult, time consuuming and expensive. The other three
choices might be those in the Surma-Kalni-Kushiyara river system: Chaptir, Tangua,
Baram, Udgal Becl haor, Bhanda becl haor and Khai, These haors are comparable in
size. There is not much information available for Khai hzor. Somec fisheries related

informaltion gbout the remaiming haors were then analyzed and compared.

The impacts on fisheries of important environmental components (IECs) werc
analyzed by CEGIS (2006), which is presented in Table 4.2. There are clear

differences in the fish diversity and habital area in terms of water depth. Fish

il
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migration was considered in the siudy for the entire scason. The table shows that in
most of the haors {1sh migration is good except Chandra sonarthal, Kushiyara bardal
and Joydhona, The baseline ﬁsh hiodiversity is good in a few haors, moderate in
most haors and poor in a few haors. The baseline aquatic environment is found good

in all the haors.

Bascd on the information given in Table 4.2, three candidate haors are selected for the
present study: Chaptir haor, Tangua haor, and Baram haor. The locations of the three
haors are shown in Figure 4.1. While fish inigration (round-the-year) and aquatic
enyironment in baseline conditions are found good in the CEGIS study in al! three
huors, there is a diflerence in baseline fish biodiversity; the biodiversity s good in
Chaptir haor, inederate in Tangua haor and poor in Baram haor.  Although the
intensity of inlerventions appcar to be similar in the three haors, different fish
biodiversity may indicate diffcrent levels of functioning of the different components
of the haor systems (c.p. status of migration possibilities in the *pre-monscon’ scason,
conncetedness of the open khals w river channels, repair and maintenance of the
infrastructures, ete). These were some of the aspects to be investigated in the present

study.
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Figure 4.1: Location map of the study area (Source: CEGIS, 2006)
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Table 4.2: lmpact of important environmental components {IECs) on [isheries

Resources (Source: CEGIS, 2006)

Haor Important Environmental Compeonents (ILCs)
Fish Fizh Tish Water Aquatic Fish
habitat | migration | biodiversity | depth of | environmenrt | produoct
area beels on (tous)
capiure
Baselin | Bascline | Baseline Baseline | Baseline Baseline
¢ (ha)
Khai 135 Good Moderate 2.4-3 (ood 220
Jamkhola 130 (tood Modcrate 2.1-2.4 Good 208
Naluar 1440 Good Moderate 1.3-2.1 Good 1875
Updakhali | 840 Good Moderate 2.1-2.4 Good 1275
Baram &l Giood Paor 1.2-1.5 (iood 130
Chandra 233 Moderate | {ood 24-3.0 Good 350
sonarthal
Chaptir 162 Good Good 2.1-24 Good 350
Kushivara | 130 Poor Poor 0.9-1.2 Poor 143
bardal
Nawlana 362 Good Moderate 1.5-1.8 Good 545
Shanghair 130 Gaod Moderate 0.9-1.2 Good 160
Sonamoral | 370 Good Moderate 1.2-1.5 Good 630
Tangua 174 Good Muoderate 2.1-25 Good 295
Dewghar 48 Moderate 0.9-1.2 Good 150
Shafique 161) Modcrate el Good 240
Fatherchuli | 50 Poorer Bk e 120
Kalikota 670 Good Moderate 1.8-2.1 1600
Udgal beel | 180 Giood 1.2-1.5- 750
L8
Balali 40 Poor 1.2-1.5 Good 45
padmsree
Bhanda 110 Poor 1.2-1.5, Good 130
2.1-2.4,
3.0-4.5
Dhankunia | 170 Good Decreasing | 1-2-3 Good 80
Gurmer 510 Crood Moderate 1.5-1.3 Good 850
Kawadighi [ 400 Good Moderate 1000
Jovidhona 20 Troor Poor 1.5-1.8 30




Chapter Five

Study Area

5.1 Introduction

This chapter presents desenptions of the three selecied haors, Chaptir haor, Tangua
haor and Baram haor, based on sccondary data and information. The water resources
systems and flow hydrology in the three haors are discussed. Discussions on water
management interventions, different aspects of fisheries ecosystem and existing
[isherics resources manapement arg also presented. Comprehensive descriptions of
haors are rarcly available in literatures. The descriptions of the three haors presented
here draw signilicantly from the Haor rehabilitation report of CEGIS (2006) which

gives a fairly detailed description of a large number of haors.

5.2 Descriptions of scleeted haory

3.2.1 Location
Chaptir haor. This haor is located in berween 24%44'0 and 24°50°0 north latitude

and between 91220 and 917260 cast longitude in Derai under Sunamgan) District.
There are four haors located arpund the Chaptir haor. Shanghair haor is lecaled
funhcr north of Chaptir hacr. Naluar haor is located at further east. Tanguar haor is
located just south and Baram haor is localed the west side of Chaptir haor. The project
has 4 gross area ol 4553 ha and net area of 3642 ha, Waler resource system of Chaplir
haor consists of a number of rivers., khals and beels. The haor is surrounded by Mara
Surma River in the north and west and all other rivers such as Mara Detkhali River,
Mahasingh River {part) in the north Dauka River {par} or Kamarkhali River in the
east, Era chamti River and Kalni River in the south and wesl. There are a number of
khals and perennial beels spreading over the project area. Figurc 3.1 shows the water

resources system wilth existimg interventions in the Chapir haor.
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- ,)\_F - Chaptlr Haor

E
Figure 5.1: Waler resource sysiem with existing inierventions in the Chaptir haor
{Source: CEGIS, 2006)



4]

Tangua Haor. This haor is located in between 24420 and 24%46 0 norih latitude and
between 917220 and 91°28°0 east longitude under Derai upazila and partially under
Jagannathpur upazila of Sunamganj District. Locally this haor is called Tangni haor.
The project has & gross area of 3000 ha and net area is aboul 4500 ba. The Tangua
haor project is surrounded by Kamarkhali river and Chaptir haor in the north,
Kamarkhali river (part}, Nachni river, Kasta Gang, Jalia river and Naluar haor in the
east while Kushiara in the south and Kalni river as well as Bhanda and Baram haor
project in the west. There are three types of land characteristics such as medium low
land, low land and very low lund. Water resource systeni is mainly dependent on
surrounding rivers, khals and beels spreading over the project area. The southwest to
north of the haor is bounded by Kalni River and Kamarkhali River, which are
connected with each other. At the east part, some rivers e.g. Kamarkhah River,
Nachni River, Kasta Gang and Jalia River border the project while Kushiyara River
river flows along the souihern boundary up to the place named Markuli at the west
where Kalni-Kushiyara cross dam is localed, Figure 5.2 shows lhe waler resonrces

system with exisling interventions in the Tangua haor.



Figure 5.2: Water resource system with existing interventions in Tangua heor (Source: CEGIS, 2006)
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Baram haor. The haor is located in between 24°420 and 24°48 0 north latitude and
between 91°18°0 and 91%24°0 cast longitude mainly in two upazitlas Dirai and Shalla
of Sunamgalnj District. There are four haors adjacent to this haor, These are Chaptir
haor in uorth-east, Tanguar haor tu easi, Bhanda haor in south and Udgal haor in
north-west. The project has a gross area of 5500 ha and net arca of 4800 ha. Water
resource system is mainty dependent on surrounding rivers, khals and beels spreading
over lhe project area. The haor is clockwise bordered by Kalni River, Chamb River,
Darain River and Mara Chamti River. Kalni River is the main upsiream source of
water, which originates from Surma River at Sunamgan disirict. Figurc 5.3 shows the

waler resources system with existing inlerventions in the Baram haor.



Figure 5.3; Waler resurce system with exisling iniervention in Baram haor
{Source: CEGIS, 2006)
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52.2 Hydrology

The main source of flooding is Surma -Mara Surma- Kalni river system. Chaptir and
Tangua haors receive cxcessive flood water from Surma -Mara Surma- Kalni river
systemn which hits the submersible embankments during the middle of April, while
Baram haor receives the excessive upstream waler from Summa-Mara Surmma-Kalni-
Chamti-Darain river system which hits the submersible embanlkinent during the
middle of April. Most of the years, {lood hits all the three haors during the second or
third weak of April. The reporled reasons for flash flood in all three haors arc:

s Excessive rainfall, runoll and inflow from upstrean:.

+  Weak (lood protection embankiment.

« Heavy silled up river beds and water level nises rapidly.

a River erosion and minimum setback distance from niver.

a Chanping Aow direction of Kalni-Kushiyara.

5.2.3 Water management intcrvention

Chaptir haor project was constructed in 1995-96 and completed in 1997-98 under
Systcm Rehabilitation Projeet (SRP) of Bangladesh Water Deovelopment Board
{BWD1). Tangua Haor project was implemented during the period 1991-792 10 15%4-
95 under the financial support of Farly Implementation Project (EIP) of BWDD.
Baram Haor project was started in 1987-88 and completed in 1992-93 under CIP
funding of BWDB. The intervention structure and veporied performance are
summarized in Table 5.1, Table 5.1 shows that the embankment height is lower than
the desipm level in all three sclected haors. Chaptir haor companimental embankment
performance is rcported to be -gmd. Tangua haor compartmental embankment
performance is not that good. Baram haor companmental embankment performance is
nol reporied, Physical conditions of regulator in all three haors are reporied (o be not

functioning properly.
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Table 5.1: Water management interventions in three selected haors and their
erformance (Source: CEGILS, 2006}

Haor |Subinersible Cotnpartmental Regulator Pipc Sluices
Embankment Embankment
Length | Performance | Length| Performance  |No|Performance |No|Petformance
{km} {km)

Chaptir| 42 |Height of 2  |Embankment | 2 |Physical 5 |Physical
embankment condition is condition is condition is
is lower than reported to be not good, not not good
design ievel good (unctioning
due to rapid propetly,
siltation linked up

khal has been
gilted up

Tangua| 22.20 |l{eight of 7.5 [Not suitable for | 2 {Physical
embankment irrigation water condition is
is lower than FESETVINY, nit good, not
design [evel height is lower functioning
due to rapid than design properly,
stitation level duc to "[linked up

rapid siltation khal has been
silted up

Baram | 28.4 |Height of 4.5 3 |Physical
embankmenl - condition is
iz lower than net good, nol
design level functioning
due to rapid properly
siltation

5.2.4 Fisheries ecosystem

Chaptir haor is rich in fish resources. Fish habitats are in good condition and rich in

biodiversity. Tangua haor has considerable area of ish habitats and open migration

routes. Fish biodiversity is moderalely rich in Tangua haor. Fisheries activities are

major income eaming source of the most of the pcople of Tangua haor. Fisheries of

Baram haor are mainly confined at the perennial and seini-perennial small sived beels.

Status of lish biodiversity is very poor in Baram haor. The commeon fisheries related

issues and problems so far identified in all three haors are as follows:

m Yish production is decreasing due Lo habilat loss, change of existing aguatic

ecological condition and poor fisheries management.

Fisherics biodiversity is declining due o inadequate migration routes and

indiscriminate fishing e.g. use of harmful fishing gears, catching of post larvae

and brood fish, completely dewatcring of leased water bodies for ishing, ete.
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" Loss of [ish habitats (both area and depth of perennial deels, Khals and

aidjacent rivers) due to rapid siltation.

5.2.5 Fish habitat deseription

The siltation rate is increasing gradually and sgueezing the fish habitat area of all
three haors. Most of these beels are silting up gradually. Entire floodplain inundates
up to 96% of the haor during [ull monsoon in all three haers. The fish habitat area,
hubitat depth, siltation rale and production are summanved in Table 5.2. Fish habitat
area and deplth are comparable in Chaptir and Tangua hacrs, while they arc much

lower in Baram haor.

Table 5.2: Fish habitat arca of three selecled haors with their production (Source:

CEGIS, 2006)

Haor | Ilabitat area | Average fish  habitat | Siltation Fish
(hectare) depth in metir rate production

River Khal figel inch/year {capture}

Chaplir | 162 (4% of | 9.1-12.0 | 4.5-6.0 | 2.1-2.4 4 Declining
the haor)

Tangua | 114 (3% of [ 10-12 6-3 2.1-2.4 3 Declining
the haor)

Baram [ 61 (1.5 % of | 4.6-48 |1518|12-15 4 Declining
the haot)

5.2.6  FKish migration

Most of the connecling khals either remain mud sealed or closed by sluiec pates at
thal season of all L]Iwee haors. Besidcs most of the riverine fishes migrate to the beels
by ovcrlopping or breaching of the existing embankment of all the three haors during
flood months ol faistha-Askar (15 May- 30 June). In Chaptir baor, carly (15 April- 15
May) feeding and spawning migration rate of riverine and deels resident fishes ame
sometimes possible through different open khals of the haor. In Tangua heor, ihe
same is possible due to some old rivers tnside the haors. In Baram haor, carly feeding
and gpawning migration rate of niverine and beels resident fishes are not possible due
to mud scaled or closed sluice gates at the entrance of connecting fhafy of the haor. In
Chaplir haor, vertical migration of dilferent fish species e.g. Hvcrine carps, catfishes,
cte as a part of iheir lilecycle for food and residence is happening due to suflicient

depth. In Tangua haor, vertical migration of different {ish species is causing carp
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species to be available in decper parts of the beels. In Baram haor, vertical migration
of diiTerent fishes at certain stages of lifecyele is hindered due o lower depths of the
heels (average 1.2-1.5 m). The canals toward the adjacent rivers are acting as the main
fish migration routes of all the thrce haors. River connected beefs ore the main fsh

breeding area of all three haors.

5.2.7 Fish species diversitjlf

Chaptir Haor. This haor is rich in fish biediversity hecanse of the higher depths of
the beely and presence of good migration routcs during breeding monsoon. But fish
biodiversity is declining rapidly due to habitat loss. The CEGIS study found a total of
iwenly six species. Out of this twenly six species, three are riverine species, w©n are
floodplain species and the remaining (hirteen are both riverine and [loedplain specics.

List of the (shes of different habiiats of the haor is given the Table 5.3.

Table 5.3: Species diversily of diffcrent fish habitats of the Chaptir Haor {source:

CEGIS, 2006)

Guild Scienlilic Name Local Name Habitat Type
River | Khal | Beel |Cuolture
Carp Labeo gonins Conia P A A A
Eel Macragrathus pancalis Cuchi Biam A A F A
Larpe catfish Wallamu afty Roal p A A A
Carplet Amblppharynoodon moda  |Mala P r A A
Swall catfish Mystus vittatus l'engra P P p A
lass fish Parambassiv baculis Chanda p P P A
Gobies Clossagabius minrus Daila r P P A
Bronze Featherback | NMetopderts notoplerus Foli P I3 B A
Leallish Nandus nandus aeni P r P A
Loach Lepidorephalys puntea Gutun A r P A
Catfish Misstus puncroiiy Taki P A P A
Garlish Xenemodor copcrla Kakila P P P A
Carp Laheo rphita Rui r A P F
Snakehead {hanna sriotuy Shaol A P P il
Snakchead Chanra marnling id0zar A I P A
Clupeid Cudusio chapra Chapila P A A A
Barb Puntiuy chola Tuti I3 B P A
Snakchead Chonete punciaius Taki A r P A
Carp Labeo kafhasu Kzl baous I A P A
Frawn Prown 1p. Chingri B F I A
Carp Hypophthalmichthvs Silvsr carp A A & 3
Cai Cienoplhtaryhgodon ideflns | (rass carp A A A 3
Carp Cyprinns carpio birror carp A A A P
Catfish Pangasiar suchii ‘Thai pangas A A A p
Barb Funiias sarand Thai puti A A A P
carp Catla catla catal A A A P

Mote; A=Absent and P=Fresent
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Tangua haor. This haor is moderatcly rich in fish biodiversity. But the trend is
declining significantly. This is mostly due to habitat loss. The CEGIS study found a
total of nineteen species. Out of this nineteen species, four are riverine species, three
are {loodplain species and the remaining twelve are both riverine and floodplain

species. List of the fishes of different habitats of the haor is given in the Table 5.4,

Table 5.4: Species diversity of different fish habitats of the Tangua Haor (source:

CEGIS, 2006)
Guild Scientific Nume Local Name Habitat Type
River | Khal | Beel | Culture
River catfish | Mystus aor Avyre P A A A
Carp Labeo gonius Ctonia r A A A
Ecl Macrognathus pancalus |Guchi Biam A A P A
Large catlish | Wallagu attu Boal F A A A
Carplet Amblypharyngodon mola  |Mola P P A A
Small catfish | Mystus vitiatus Tengra P P P A
Glass fish | Parambassis haculis Chanda P P P A
Cinbies Clossogobius giurus Raila I* P P A
Carp Labeo rubita Ruhi P A P A
Snakehead |Channa sriatus Shol A P F A
Snakehead |Channa mugrufius Ciozar A I P A
Clupeid (rudusia chapra Chapila P A A A
Barb Puntius chola Puti P P P A
snakehead | Channa punciatus Taki A P P A
LCarp Labeo kalbasu Kal baous r A P A
Prawn Prawn sp. Chingri P P P A
Carp Fhvpophthalmichthys Silver carp A A A P
Catfish Pangasias suchil ‘1 hai pangas A A A I
Cyprinidae |Cadla catla Catal P P P P

MNote: A=Absent and P=Prcsent

Baram haor. This haor is poor in lish biodiversity. It is declining even mere rapidiy
due to habitat less, poor fishcrics management, and jndiscriminate fishing (c.p.
harmlul fishing pears). The CEGIS study found a total of twenly specics. Out of this
twenty specics, three are riverine gpecies, nine arc floodplain species and the
remaining cight are bolh riverine and foodplain species. List of the fishes of different

habitals of the haor is given in the Table 5.5.



m'l

50

Table 5.5: Species diversity of different fish habitats of the Baram Haor (source:
CEGIS, 2006)

Guild Scientific Name Local Habitat Typc
Name River|Khal Beel Culiure

Carp Labeo gonius Gonia P AlA A
Eel Macrommathus pancalus Guchi Biam | A ALlP A
Large catfish | Wallagn atin Boal P A | A A
Small catfish | Musius vittatus Tengra P P|P A
Glass fish Parambassis baculls Chanda P P[P A
Gobies Glossogobins ghirus Baila P P | P A
Leaffish Nandus mandus Meni P P | P A
Loach Lepidocephalus guntea Gutum A PP A
Carp Labeo rubita Rui P AP P
Snakehead Channa sricius Shol A P | P A
Snakehead Channa marudius (ozar A P P A
Clupeid Gudusic chapra Chapiia )4 ALTA A
Barh Puntivs chola Puti P P F A
Snakehead Channa punctatus Taki A P | P A
Prawn Pravwn s, Chingri P P F A
Carp Hypophthalmichthys Silver carp A Al A P
Carp Crenopharyngodon idelluy | Grass carp A Al A F
Catfish FPancasias suchii Thai pangas | A A | A P
Barh Puntias sarona Thai puti A A | A P
carmp Catla catla atal A A | A P

Note: A=Absent and P=Prezent

5.2.8 Species of conscrvation significance

CTGIS (2006) {ound that Labeo nanding, Pangasius pangasius, Chitala chitala and
M. rosenbergii are unavailable in all the ihree selected haors. Heteropreustes fossilis
and Amblyceps mangois are Tare in appearance in all three selected haors. List of fish
varictics those are locally unavailable (for last five years) or have become rare in

appearance in the three haors are given in the Tables 5.6-5.8.
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Table 5.6: List of species of conservation significance in Chaplir haor (source:
CEGIS, 2006)

Scientific Name Local Name Local status
Rare | Unavailable
Ompak pabda Pabda v X
Muacrognothus aculeatus Boro Baim Y x
THeteropneustes fossilis Shing + x
Amblyceps mangois Magur v *
Catla catla Catlz V P
Eutropiichthys vacha Bacha v X
Botia dario Rani v X
Anabus testudinens Koi ¥ »
Puntivs sarana Shar puti X A
Chitala chitala Chital * V
M. rosenbergfi Boro chingri X N
Ansuilla bengalensis Bamaosh # V
Labeo nemding Wanid x A
Pangasius pangasius Riverine pangus | % K

CEGIS, 2006)
Scientific Name Local Name Local status |
Rare | Unavailable
Ompok pabda Pabda y X
Cirrhinus mrigala Mrigel + X
Labeo rubita Ruhi N X
Macrognathus aculearus | Boro Baim v X
Heteropneustes fossilis | Shing N x
Amblyceps mangoiy Magur ~ X
Anubus testudineus kol A x
Notopterus notopterus | Foli Y X
Puniius sarana Shar puti X N
Chitala chitala Chital | % V
M rosenbergii Bore chingri X y
Eutropiichthys vacha Bacha % |
Botia dario Rani X Y
Laben nandina MNanid X y
Pangasius pangasius Riverine pangus | % ¥

Table 5.7; List of specics of conservation significance in Tangua haor {source:
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Table 5.8: List of species of conservation significance in Baram haor (source:

CEGIS, 2006}

Scientific Name Local Name Local status
Rare | Unavailable
Ompok pabda pabda y %
Heterooneustes fossilis | Shing A ®
Amblyceps mangais Mapur A %
Catla catla Catla +f ]
Anabus testudineuy Koi 4 x
Chitala chitala Chital X N
M. rosenbergii Boro chingri x V
Anguilla bengalensis | Bamosh X Y
Silonia silondia Silong ® Y
Labeo nandina WNanid P i
Pangasius pangasivs | Riverine pangus | x y

5.2.9 Existing {ishcries management

There are three Fishermen Community Based Organizations (FCBOs) formed by lecal

fishemmen in all (he three haors. But they have a very limited opportunity to bring

positive changes in the traditional fisheries inenagement system. Fishing rights on

existing fish habitats have alrcady been established on behalf of the lessee, as most of

the perennial water bodics are generally given on lcase for three years. Enforcement

of fisheries regulation is very week. Depanment of fsheries have very limited

aclivities on [isheries rcsource conservation and management. In Chaptir haor and

Baram haor, some NGOs are working, but their activities are limited to micro credit.

In Tangua haor, no other fisheries inanagement practices (cither govt. or NGO} are

can be found.



Chapter Six

Results and Discussion

6.1  Introduction

This chapter presents the results of the application of participalory rural appraisals
(PRA} tools (e.g. resource mapping, FGDs) in three selected haors. A comparison
with findings from the previous study is somctimes made. Apalysis of the data

provided a number of indicator fish specics, which are examined with the water

resources systems of the three haors.

6.2  Findings from [icld investigations

0.2.1 Chaptir haor
There are two traditional fishermen villages named Chanpur and Kochua in Chaptir
haor. Average familics of the traditional [ishermen arc 70 in each village. There are

tots of non-traditional fishermen villages also involved in the fishing activilies,

6.2.1.1 Water resources mapping

Resource mapping was donc in Kochva village by the loca! people. The hand drawn
map is presented in Figure 6.1. This map shows a number of important beels which
are suitable for {ish habitat viz, Chatal beel, Kochua beel, Kasma beel and Khaima
khowli heel. However, a number ol other beels were mentioned by the local people,
which arc not shown in the map because they do not fall into Kochua village. These
beels also have ecological impertance namely Atarai beel, Terajavi beel, Inldoba beel.
Hingra beel and Gujir mar beel ete. The respondents also mentioned the names of
various khals which arc used as importanl migration routes for fish, e.g. Nimaikhali
Khal, Kaliboi khal, Atarai khal, Chatoler khal, Kashitala khal and Demkhalir khal,
some of which are shown in Figure 6.1. The respondents opined that due (o the
cmbankment these khals and beels are silted up gradually and if the conditions do not

change these khals and beels will lose the iminense ecological resources.
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Local people reported that the average depth of Kalni River at present 1s 9.1 to 13.7
meters (data provided by the respondents were in feet which were later converled to
meters). The average depth of the beels and khals at present are 4.5 to 5.5 meters and
6.4 to 7 melers, respectively. The depih of the khals and beels has slightly decreased
compared to ten years apo. The people of the study area said ibal the average depth of
the adjacent rivers has slighily decrcased due to siltalion. They also reperted that
siltation is squeezing the fish habitat area by destrucling the weeding and bushy trces

which are suitable place for fish.

6.2.1.2 Fisherics rclated prohlems and issucs
From focus group discussions (FGD's) in Chaptir haor, the following were found to

be the issues related to Osheries.

»  Obslruction of fish migration due o0 embankment

»  Reducing depth of beels, khals and adjacent river water due to siltation.

» Indisciminale fishing such as Capturing ol barried and juvenile fish, complete
dewatering of becls, uses ol destructive gears (c.g. konrg Jaal and Current
Juerl) cte.

» Encroachment i beels for cultivation of rice or paddy during Hemanlo
(INovember-December).

» Increase of fishing eflort- No. of fishermen, nets, boats, elc,

»  Access of (raditional fishermen into beels is not ensured in the present leasing

syslem,

6.2.1.3 Fish species diversity

Fish biodiversity in Chaptir haor was [ound {0 be nch during ficld survey. However,
as local people stated, the fish diversily was even richer before. The fish biodiversity,
in the opinion of local people, decreascd rapidly due to siltation of the adjacent rivers,
fish habitat loss and poor fisheries management. Fish specics found dunng field
survey are presented in Table 6.1. Out of {olal eightecn species, four are riverine

species and six are floodplain species. Rest eipht species are both riverine and

Tloodptain species.



Table 6.1: Species diversity of different fish habilats of the Chaptir haor (Source:

Field survey)

36

Scientific Name Local Name Habitat Tvpe
River | Khal | Beel | Floodplain
Puntius chola Puti A P P P
Mystus vittatus Tengra P P P P
Ompok pabda Pabda P P P P
Mystus punciaiuy (hagoat P I I P
Wallagu atiu Roal p P p P
Colisa fasciatus Khaila P P P P
Channa marulius (ozar A P P P
Hereropueustes fossilis Sing A P i A
Cirrhinus mrigala Mrigei A I r P
Punctius sarana Shar puti A A P A
Labeo rubita Rui P I P P
Carla catia Catla P P P P
Chitala chitala Chital P A A A
Crudhusia chapra Chapila P A A by
Natopterus nofoplterus Foli A A A P
Macrognathus aculeains BBaim P A A A
FPrawn sp. ltcha P A A A
Boro chingri Boroitcha |P A A A

MNaote: A=Absent and P=Presenl

6.2.1.4 Deereasing fish catch

Althoupgh the respondents could identify a large pumber of specics that are presently

available in the Chaptir haor, they could compare the cateh composition of only a few

species between present and len years ago. This is shown in Table 6.2. While the

catch of all reported species wenl down compared o those ten years ago, the species

sing suffered the most declines. Catch of four species Puii, Tengra, Khaila and Gozar,

declined by about three-quariers.

Table 6.2: Fish caich of Chaptir haor al present siluaiion compared with last 10 years

{Source: Field survey)

Guild Scientific name Local name | Present (%)
Small catfish Ompok pabda Pabda 50
Large catfish Hallagu attu Boal 40
Catfish Mystus punctatus Ghagoat 4Q
Small catfish Mystus vittatus Tengra 25
Barb Puntius chola Puii 25
Perch Colisa fusciaiis Khaila 25
Snakehead Channa marulius (Gozar 25
Small catfishes | Heteropneustes fossifis Sing 01
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6.2.1.5 Spceies of conservation significance

The list of species of conservation significance is shown in Table 6.3. The five species
namely Ambivecepy mangois (Mapnr), Ewiropiichthvs vacha (Bacha), Botia darie
(Rani), Labes nandina (Nanid) and Pangasius pangasius (Pangas) are already
unavailable in Chaplir haor. The local peoplc reported that they had found the species
Labeo nanding and Pangayivs pangasius 20-25 years ago. The other six species are
rare in appearance in Chaptir haor, The rarc and unavailable species in Chaptir haor
are compared with the list of threatencd species prepared by IUCN (2000). More than
half of the threatened species in Chaptir haor are also lisied as threatened overall in
Bangladesh.

‘Table 6.3: Specics of conservation signilicance st of Chaptir haor (Source: Field

SUTVEY)
Scientific nanmc Local Local status Threatened speeics
name (10 years) (IUCN, 2000)
Rare |unavailable

FPunetive savana Sharputi | X Critically endangered
Heteropneustes fossilis  [Sing + X -

Chitala chialo Chital Y X Endangered
Macrognathus aculeatus| Baim ¥ x -

Previn sp. Itcha < X -

Boro chingri Boro itcha |V X -

Amblycens mangols Magur X N -

Eutropiichihys vacha  |Bacha X \ Critically endangered
Buotia dario Rani X V Endangered

Labeo nandin Manid X < Crilically endangered
Prngasius pangasius Pangas X \ Critically endangered

6.2.1.6 Scoring and ranking of relative abundance

Habital wise percentage composition of fish species in differcnt habitats (river, khals,
beels and floodplain) is shown in Tzhle 6.4. The local people are not fumiliar with
pereentage data. The collected datz was in the formy of locally used terminology
*‘Ana’. The collected data was transformed inlo the percentage value. For example,
out of total 100% in the river habilat the species Mystus vittarus (Tengra) got 7%. In
this way, percentage values of the other specics were also obtained. As shown in
Table 6.4, in the river type habital the highest percentage value (25%) was Gudusia
chapra (Chapilo). After adding percentage value of all species it must be equal lo 100

for each habilat.
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Table 6.4 also shows the scoring and ranking of species ol different fish habilats of
Chaplir haor. Scoring and ranking 18 2 common method associated with PRA lools
used in biodiversily evaluation studics {e.g. Nanyunja, 2002}, There cxist various
forms of scoring and ranking methods. In the present analysis, the species were
ranked according to their relative abundance and then scores were assigned for cach

species weighted by Ibe total number of species in the three haors, This is illustrated

below.

The highest percentage composition goi the hiphest rank of [ and accordingly the
lowest got the lowest rank. The highest ranked species was given a score equal to the
total number of spccics. The total species common and uncornmaon in all three haors
altogether is 29, So the highest ranked species was given the score 29, The species
which did not gel any percentage value was given the score 0 {zero). Ranking and
scoring was done in the same way for each habitat type (such as beels, khals and
floodplains}. Finally scores for all the habiial types were added which yicided the
total score. As for example, the total score of species Wallagy artu was calculated as:
27 (River) + 25 (Becls) + 26 (Khals) + 27 (flomdplains) =103 (Irom Tablc 6.4 the bold

color shows the score of cach [{abitat types).

As seen in Table 6.5, the highest ranked species in river type habital s Gudusia
chapra (Chapila). Some of the species that got the lowest rank in the river habitat of
Chaptir haor include Channa marulivs (Gozar), Iﬂerempneusres fossilis {(Sing),
Amblyeeps mangois (Magur) cte. The species Puntivs chola (Punti) is the highest
ranked species in khals, beels and- floodplains habilal, Some of the species that got
lower ranks in all four habitats include dmbleeps maneois (Magur), Labco randing
(Nanid), Punpasins pangasivs (Pangas), Futropiichthys vacha (Bacha). Hetia dario
{Rani) ete. The highest scored specics in Chaptir haor is Mystus virfarus (Tengra). Out
of total twenty nine specics, cleven species got the lowest score of 0 (zero) in Chaptir

haor.



Table 6.4: Scoring and ranking of fish species found in different habitats of Chaptit haor {Source: Field survey)

Seri- Setentific Name Local Nante | Tlabitat Types eateh composition
al River |Raok JScore |Kha! [Rank |Score |Beel (Rank (Seorc |Flood- |Rank (Score [Total
No. {%e) {%) (%) plain sCore
(Vo)

I Cruelusia chapra Chapila 25 1 29 il fr 0 0 7 0 3 4 26 35
2 Ompak pabde Pabda 12 2 28 7 5 25 7 4 26 7 3 27 106
3 Mystes puictatus Ghagoat 12 2 28 i) f 0 7 4 26 7 3 27 gl
4 Coliva favcintux K haila 12 2 28 7 5 25 7 4 26 12 2 28 107
5 Mystus vittatus Tengra 7 3 27 12 2 28 1212 28 12 2 28 111
] Wallagw: attu Boal 7 3 27 7 5 25 7 4 26 7 3 27 145
7 Labeo ruhifta Rui 7 3 27 3 4 26 5 5 25 7 3 27 1115
8 Carla catla Catla 7 3 17 7 5 25 3 & 24 7 3 27 103
l Chitalz chirala Chital 7 3 27 1] ] { ] 7 ] ] 5 ] 27
1 Macragnathuy acwleatns |Baim 2 4 16 g G n ] 7 1] 4] 5 ] 26
Li Prawn sp. Choto chingri |1 5 25 0 £ 0 0 7 0 g 3 1] 25
12 |M resenberaif Borg Chingr |1 is 25 0 ] ] 1] 7 0 0 3 0 23
13 Buntiny chala Puili 0 ﬁ [0 25 l 19 25 1 20 25 1 19 a7
14 Cheanra wravudins Gozar 0 fr [0 10 3 17 7 4 16 3 4 26 79
15 Heteropneustes fossiles | Sing {l f { 7 5 15 |3 17 {] 5 0 32
16 lAmbhvoess mangeis Magur { & ] 0 & ] ] 7 0 Ul 3 ] 0
17 Cirrhinus mrigala Mrigel 0 5 q 10 3 27 3 - |s 24 3 4 16 77
LES Punctiys sarana Shar poti 0 f { { ] 0 7 4 26 { 5 0 26
19 |Labep nanding Manid 0 4] { I & 0 f 7 ] { 3 1] 0
20 Pungasius pangasivs Pangas { & i { & 0 { 7 ] { 3 0 0
2] Eurapiichthys vacha Bacha { & i {) & 0 0 7 0 Y 3 0 0
22 | Borig darie Rani I & ] 0 & 0 0 7 0 0 5 ] 0
23 | Notaprerus notopterns |Foli 0 ] ] ] 8 { 0 7 & T 3 27 27
24 Anabus testudinens Kol 0 & 1] 0 [ il ) 7 4] 1] 5 ] 0]
25 Labep kalbasa Kalibaus 0 O 1] 4] ] {t i 7 ] 4] 5 ] ¢
26 |Macrognathus pancalus | Gucchi ] g ] 0 6 f 0 7 ] 0 5 0 ¢
27 |Lahep gowniug Gonia ] o ] ] fi i 'D 7 ] ] 5 0 0
28 |Coric roborna kachki 4] G 0 ] 6 1 {} 7 ] ] 5 0 ]
29 | Cirrhinus reba Laso 0 ] 0 a1 ] ] ] 7 ] ] 5 ] a
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6.2.2 Tangua haor (Locally called Tangi)

Four traditional fishermen villages are present in Tangua haor with 60 families on
average in each village. There are lots of non traditional fishermen. During dry season
the people dewater the beels for cultivation. This is how the people are removing the
grasses and other weeding trees, which snpport as nursery fishing gronnds during

flooding.

0.2.2.1 Watcr rcsources mapping

Resowrec mapping was done in Bhatidol viilage by the local people. The hand drawn
map is presented in Figure 6.2. This map shows a nwnber ol important beels which
are suitable for fish habitat viz. Jobduba beel, Badali beel, Hawa beel, Kunjuri beel,
aixl a number of Khals which are used as impordant fish migration roules viz. I{aowa
khal, Gujor khal, Jalia nudi and Kheya Ghater khal. The local people reported that
they catch more fish in the Jobduba beel, Jalia nadi and Banna nadi. But day by day
these [ish habilat area ig squeczing due to gradual siltation and the present condilion is
very much worsening. The lecal people also mentioned some imporiant khals which

are not shown in the map because they do not fal] into Bhatidol village.

Kalni River and Kushiara River are both important for this haor as they bring the
upsiream water into the haor as well as drain oul the flood water. Kalni river flows
divert inlo the Chamti River at its south-west direction afier the construchion of Kalni-
Kushiara cross dam at Markuli. Khals and beels serve @ number of functions of water
respurce systan including accumulation of upstream flood water while a number of
khals scrve the purposc of drainage through the rivers surrounding the projects. The
average depths of the beels and khals al present are 1.3 10 2.4 meters and 2.7 to 5.0
melers, respectively. The average depth of the adjacent river at present is 5.4 to 9.0
meters. Local people reporled that rapid siltation toek place in this haor. The depths of
the adjacent khats and beels have decreascd dramatically over the last few years. The

rapid sillation rale 1s squeezing the fish habifat arca.

A
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0.2.2.2 Fisheries related problems and issues

From focus group discussions (FGDs) in Tanpua haor the following were found to be

the issucs related to fisherics.

= Obstruction of fish mipgration due to combankmeni.

*  Reducing depth of water (such as river, becls and khals) due to siitation,

» Encroachment of beels for cullivation of rice or paddy during hemante
{November-December).

» [ndiscriminate fishing such as Caplunng of barried and juvenile [ish, complete
dewatering of beels, use of destruclive gears (e.g. kona Jaal and Current Jaal)
e,

*  Use of chemical fenilicer fe.g. pesticides).

*  Increase of fishing elfort- No. of fishermen, nets, boats, cte.

" Access of traditional fishermen into beels is not ensured in the present leasing

system.

0.2.2.3 Fish species diversity

Vish diversity in Tangua haor was found moderately rich in the field survey. Fish
biodiversity has decreased dramatically in recent ycars. This is mainly due Lo habitat
loss, overexploitation of fisheries resources and unplanned {isheries managemeni as
reported by the respondents. Fish species found during field survey are presented in
Table 6.5. Out of total sevenlesn s;mcies,_ one is riverine specigs amd three are

floodplain species. Rest thireen species are both riverine and floodplain species.
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Table 6.5: Species diversity of dilferent fish habitats of the Tangua haor (Source:
Field Survey)

Scientific Name Local Name Habitat Type
River | Khal | Beel | Floodplain
Mystus vittatus Tengra P g P r
Colisa fasciatus Khaila r P P P
Ompok pabda Pabda I P P P
Wallagu attu Boal P P I? P
Puntius chola Puti p P P P
Charma maruliuy Gozat A P P P
Labeo ruhita Rui P P P P
Fuwrropiichthys vacha | Bacha P A A A
Mystus punctus Ghagot P P P P
Catla catla Catla A A A P
Prawn sp. Choto Chingri | P P P P
Coric sohorna Kachki P A A P
Gudusia chapra Chapila P A p P
Cirrhinus reba Laso P P P P
Cirrhinus mricala Mrigel P P P P
Labeo gonius Gonia P p P P
Botia dario Rani A A A P

MNote: A=Absent and P=Present

6.2.2.4 Decreasing {ish catch

Similar to Chaptir haor, the respondents in Tangua haor could tdentily a large number
of specics that are presently available. They could compare the cateh composition of
only a few species between present and ten years ago. This is shown m Table 6.6, All
the species reporled by the respondents sullered significant declines. The species Rui

suffered the most f-lf}HD“’Cd by Khaila and Beal.

Table 6.6 Fish catch of Tangua {locally tangni) haor al present sl{uation compared
with last 10 vears (Source: Field survey)

Guild Scientific name Local name | Present (%)
Small catfish Mysius vittatus Tengra 25
Small catfish Chnpok pabda Pabda 25
Small catfish Ailfa coila Kazoli 25
Large catfish Wallagu atfu Boal 25
Carp Labeo gonins Gonta 25
Clupeid Guduria chapra Chapila 25
Clupeid Corica soborng Kachki 25
Snakehead Channa mariding (Gozar 19
Barb Puntius chola Puti 10
Perch Colisa fasciatus Khaila 10
Carp Labeo rufiita F.ui 05
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6.2.2.5 Species of conservation significance

Table 6.7 shows the list of the species of conservation significance. The lecal people
mentioned (hat they did not find the species of Heteropreustes fossilis (Sing) and
Amblyceps mangois (Mogur) in the last 10-15 vears, The species Punctius sarana
(Shar puti), Labeo nanding (Nanid) and Pungasius pangasius (Pangas) were not
found since last 20 years according to the local pecople. They alse reported that
Anabas testudineus (Kol) and Chitala chitada (Chital) were not found bebaeen last 5-8
years. The other three species Eutropiichthys vacha (Bacha), Botia dario (Rani) and
Catla catla (Catla) are rare in appearance. The rare and unavailable species in Tangua
haor are compared with the list of threatened species prepared by TUCN (2000). More
than half of the threalened specics in Tangua haor are alse listed as threatencd overall

in Bangladesh.

Table 6.7; Conservation significance list of fish species of Tangua haor {Source:
Field Survey)

Scientific name Local name | Local status Threatened species
(tast 10 years) (TUCN, 2000}
Rare | unavailable
Ewiropiichitys vacha | Bacha ¥ oIx Critically endangered
Botia dario Rani v o[ x Lndangered
Catla catlu Catla v | x -
FPunctius soramd ~har puti x| Critically endantgered
Laheo nandina Nanid x |V Criticatly endangered
Ponpasiis faneasiis Pangas x v Critically endangered
Anabas testudineus Koi NEE -
Heteropreustes fossilis | Sing NEE -
Amblvceps mangois Magur X o -
Chitala chitala Chital x | Endangered

6.2.2.6 Seoring and ranking of relative abundance

Habital wise percentage composilion in Tangua haor is shown in Table 6.8, The table
also shows the scoring and ranking of species for different lish habitats of Tangua
haor. From the table, it is seen that the highest ranked specics in river type habilal is
Coric soborna (Kachki). Some of the specics that got the lowest rank in the river
habitat of Tanpua haor include Channa marulius (Gozary, Heteropneustes fossilis
(Sing), Amblyvceps mangois (Magur) etc. The species Mpstus vittatus (Tengra) is Lhe
highest ranked species in khals, becls and Moodplains habitat. Some of the species
with the lowest rank in all four habitals are Amblyceps mangois (Magur), Labeo
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randina (Nanid), Pungasius pangasivs (Tangas), Chitala chitala (Chital), Punctius
sarana {Shar punli) ete. The highest scored species in Tangua haor is Mysius viftfatus
{Tengra). Out of tolal twenty nine species, twelve species got the lowest scorc of 0

(zero) in Tangua haor.
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6.2.3 DBaram haor

Two traditional fishermen villages named Nachni and Phutka are there in Baram haor.
Lots of non-fishermen are elso involved n the fishing activities. Average families of
the traditional fishermen villages arc 80 in each village, This haor is more heavily
aflected by the dry season cultivation compared to the other haors. This dry season

cultivation direcily allected nursery fishing pround during flood months due o the

sweeplng of the grasses and weeds.

6.2.3.1 Water resources mapping

Kaini River is main upstrcam source ol water, which onginates from Surma River at
sunamganj district. The main stream of Kalni mcets with Kushiara River at Markuli
bazaar. Dut, during 1970s, a cross dam was constructed over Kalni river just upstream
of Kalni-Kushiara river confluence at Markuli. Afcr construction of this dam, Kalm
flows towards Chamti River at 1is south-west direction. A number of small beels plays
an important role in the project arca. Resource mapping was done in Nachm vitlage
by Lhe local people. The hand drawn map is presented in Figure 6.3, This map shows
a number of imporlant beels viz, Singhair beel, Kaita beel, Jaulla jaor beel and khals,
which are suitable habilats for fish and are used as migration routes. The people
reported thai Jaulla jaor beel is the most important fish habilat arca. Lhey showed the
pata kowri sluice gate which is pow lost under soil. They also showed the Katal khali
sluice which is connccted to the Janulia jaor beel through khals. 1n the west, Mara

Chamti River is situated in Baram haor which is Tully dead or silted up.

The average depth of the adjacent nvers has decrcased significantly compared 1o the
lasi ten years. The average depth of the adjacent river at present is 4.5 to 4.8 melen.
Average depth of the adjacent khals and beels decreased due to very rapid siltation
and cultivation of agriculture. The average depihs of kAals and beels at preseni are
1.8-2.0 meters and 1.2-1.3 meters, respectively. Local pcople rf:porteld that rapid

st)tation rate is squeezing the fsh habitat area.
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6.2.3.2 Fisheries related problems &nd issues
From focus group discussions (FGDs) in Tangua haor the fotlowing were found to be

the issues related to fisheries.

»  Obstruction of fish migration due to embankment

»  Reducing depth of water (such as nver, beels and khals) due to siltation.

» Indiscriminate fishing such as Capturing of barricd and juvenile fish, complete
dewatering of beels, use of destructive gears (e.g. kong Jaal and Cyrrent Jual)
ete,

»  Encroachment of beels for cullivation of rice or paddy during Hemanto
{Novernher-Dccember).

» Increase of fishing effort- No, of hishermen, nets, boats, etc.

= Access of traditional fshermen inlo beels is not ensured in the present leasing

Systcm.

6.2.3.3 Fish species diversity

The fish species diversity in Baram haor was found very poor in the field survey. Iish
diversity has declined rapidly due to habitat loss, poor [ishenes management
indiseriminate fishing e.g. harmful fishing gears. The fish specics found during the
field survey are presented in Table 6.9. Out of total twelve speeics, two are riverine
specics and onc is oodplain species. Rest ten spevies arc bath riverine and floadplain

species,

Table 6.9: Species diversity of different fish habitats ol the Baram haor (Source:

Field Survey) -
Scicntific Name Local Name IIabitat e
River | Khat | Beel | Kloadplain
Mystuy vittaius Tengra P P P P
Calisa fasciatus Khaila P P P P
Wallazu atin Boal P A M A
Hunting chola Puli P P P r
Channa marudins (Gozar P 3 p P
Cmpok pabda Pabda P P P P
Mysius punciatuy Ghagoat P P P A
Cirelinus mrieala Mrigel A B A P
Pupctius sarana Shar putl P P P A
Botia davie Rani P P A P
Lobeo kalbasu Kalibaus P A A A
Macrognathus pancalus | Guechi P A P P

Note: A=Ahsont and P=Present
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6.2.3.4 Decreasing fish catch

Although the respondents could identify a large number of species that are presently
available in the Baram haor, they could compare the catch composition of only a few
species between present and ten years ago. This is shown in Table 6.10. All the
species reported by the respondents suffered significant declines. The species, Mrigel,

Ghagoat, Puli and Gozar suffered the most followed by Khaila and Pabda.

Table 6.10 Fish catch of Baram haor at present situation compared with last 10 years
{Source: Field survey)

Guild Scientific name Spceies name (local) |Present (%)
small catfish | Mystes vittatus Tengra 25

Lurge catlish | Weadlagy attu Boal 19

Small catlish  |Ompok pabda Pabda 12

Perch Colisa fasciatus |Khaila i

Catlish Mystus punctatus  |Ghagoat 05

Barb Funtins chola Futi 05
Snakehead Channa maruwlius | Govar 05

Carp Cirrhinus mrigala |Mrigel {3 ]

6.2.3.5 Species of conservation signilicance

Table 6.11 shows the conservation list of the species in Darain haor, The three specics
namely Labeo nonding (Nanid), Amblvceps mangeis (Magur) and Pangasius
pangastus (Pangas) have already been unavailable in Baram haor, similar to Tangua
and Chaptir haors. The tocal people mentioned that they did not find the species of
Heteroprneustes fossilis (Sing) and Amblpceps mangois (Magur) in the last 5-10 years,
The other six species are rare in appcarance. The rare and unavailable species n
Baram haor arc compared with the list ol threatened species preparcd by 1UCN

{2000). Onc third of the threatened species in Baram haor are also listed as threatened

overall in Bangladesh.



Table 6.11; Conservation sipnificance list of fish species of Baram haor (Source:
Field Survey)

71

Scientific name Local name | Local status Threatened specics
{10 years) {IUCN, 2000)
Rare | unavailable

Punctius sarana Shar puti Vv X Critically endangered

Mustus punctaius (Ghagoat W X -

Botu dario Rani v x Endangercd

Labeo kathasu kalibaus V X Endangered

Macroguathus pancaluy | Guechi y X -

Wallago attu Boal y X -

| Labeo nanding Manid X v Critically endangered

Purigraius pornnasiuy Pangas X v Critically endangercd

M. rosenbergii Boro chingri | x N -

Chitala chitala Chital X < Endangered

Labeo rukita Rui X N -

Ceatla catlo Catla X W -

Ancbus testudineus Kaoi X X -

Heteropneustes fossiliv | Sing X W -

Amblceps mangols Magur X A -

6.2.3.6 Scoring and ranking of relative abundance

Habitat wise percentage compasition in Baram haor is shown in Table 6.12. The table
also shows the scoring and ranking of species for different fish habifals of Baram
haor. From the table, it is seen that the highest ranked species in river lype habitat is
Punting chola (Punti). Some of the speeies that got the lowest rank in the river habitat
of Baram haor arc Cirrhinus mrigale (Mrigel), Heteropreustes fossilis (Sing),
Amblyceps mangois (Magur) ele. 1he specics Puntius chola (Punti) 1s the highest
runked species in all four habitats such as river, khals, beels and Tloodplains. Some of
the species that gol the lowcest ranks in all four habilats include Arehiyceps mangois
(Magur), Labeo nandinag (Nanid), Pungusius pungasiug (Pangas), Chitala chitala
(Chital) cic. The highest scored species in Baram haor is Pusdins chola (Punti). Oul of

total twenty nine species, seventecn species got the lowest score of 0 (zcro) in Baram

haor.



[

{ 0 2 0 0 L 0 0 8l ] 0 L 0| M3u o10y) ds umnag] 6T
¢ o 8 [} ] L 1] 0 s 0 0 L 0 eiseg oA sdyrgondaarg 87
] 1] 4 [ 0 L ] q g 0 0 L 0 TR | SHIPSJRID SRIFOUACLSDMY LT
{ ] 8 1] 0 L 4] { g 0 0 L 0 el  Steapdoion imaspdogoy 9z
0 D 3 ] 0 ] 0 i 4 0 0 L { ey Didpys DISRPRE | L
i 0 3 i) 0 t 0 [i] 3 0 0 L 0 EyyIeY BUIogos 2L405| T
0 & ) 0 0 ] 0 ¢l ¥ o 0 L i 058 pgad sruigedd| €7
] ¢ 3 .0 1] ] 0 i 2 g ] L ] BLLOY sl o2qr7|  IT
0 [ 3 0 0 L 0 ) 4 7 0 L i tpE) v el 1T
i [ 3 0 0 ] 0 & 4 0 0 L [ Iy ojigns 03gp 7| 0T
{1 B 3 0 0 i 0 8 g 0 0 L i By vioty POy | a1
0 { g 0 0 i 0 ) g 0 0 L g} 14dunyo cuog houpguasos B 81
{ o 8 0 0 i 0 o g 0 { L ¢ 103 suatprsa) sagoy | f)
{ { g 0 0 L 0 i q il il L 1 EEBUE] spspFupd srisoXun g o7
i { 2 0 0 L 0 & 3 0 0 L 0 PIuEp putpupt 02quF| ]
st 57 3 g 0 L & £z L ¢ [ L 0 [23LI4 Dot STApad|
0 0 2 ] 0 L £ 0 f 0 0 L { mEEH S1oBHD W sdeadiqiy £l
ﬁ_ = m _u = h. _u_ m_. m' ﬂ_ _”_ h, ﬁ_ MEW m.mm.hu.hﬁ.\_mamhxﬁtmqﬁ.mﬁwhm Nﬂ
¥T 0 g 0 0 L o 0 3 7 +T 9 £ sreqiey nsogiey 02g2y| |1
[T] az ¥ 6 €7 < g 57 5 G b7 9 £l ABZO0) shipnau buoyy| 01
£l ¥ 9 < [i] L 0 ¥ g 9 sz e g ey Map BUog 4
L i ) 0 LT f cl a7 13 01 SC < 4] ind Jeyg BNILES STNDHRS @
Tt & 8 0 +T 9 £ £7 L 3 54 ¢ g Jeo3eyD srmound suisapy L
6L £ L z 9z #| 01 0 3 0 97 ¥ L WMD) | sapound StIpUB0LUI 0
$01 Le £ ol LT KA ¥T g 0 97 ¥ L EPJE] gpgud yoduip| ¢
01 554 g G LL o zr LT 3 | L7 £ zZl E[TEY s peita ]| t
M1 [ z Zl 8z z| I 87 2 €1 LT £ Zl BISUR], sRipaA SHIsAR]| £
82 0 8 0 i L 0 D 3 0 §7 4 £l ey RID REBIOH il
911 62 ] [ 6 1| 0f 67 I 8¢ ¥4 ] GE nng DIOYD SRR ] 1
(%)
31005 med () (%) (%} ON
[BI0L| =3y Nquey| -poold| ag0as| yuey| |pog| adoag| yumy IBYM | 2a005] URY|  Jaany 14
uonisodwod yxes adA 1 1e)qey SWER] [B2F] AWEY] AIUINIG -.13g

(AdAMIE P 122UN0S) I0BY WEsEE] JO SIENGEY JUATBKIP UL PUNG| 5213308 Ys1] JO SUIUE] PUE RULGSS 17]°0 S[qB)




73

6.3  Conceptual cause effect relationship between [isheries and interventions

Figure 6.4 shows a conceptual relationship between fisheries and water management
intervention. Embankments and regulaters restnet the free movement of fish from
rivers to beels and haors and vice versa. Haor are ' inundaled end linked to rivers
during the monscon but are isolated during the dry season. Restricted fish free
movemenl hampers migration of fish species that severely affects [ish growth and

breeding, which is sign of species declination.

With the construction of haor projects, floodplain arens have became pradually less.
This has confined the MNood water as well as sediments wilhin the river system. The
conlinement ol rivers has led to raised riverbeds, resulting in an increase in peak flood
level. Tnereased inundation dudng monsoon brings more sediment into the loodplain,
including beels, haors and khals. The habitat area available for fish is thus reduced

during pre-monsoon and early-monsoon period.

During the dry scason, there is an accumulalion ol animal droppings and rotling
vegetation in the form of plant nutrients These nutrienis are dissolved rapidly during
the early stage of Mooding aud, combined with river-bome silts, result in profuse
growth of phytoplankton and macrophyles, which offers ideal conditions for growth,
foeding and breeding of many [ish species which inigrate to the floodplain wiih the
rising water (Welcomune, 1979}, Submersible embankment prohibits the early slage of
fooding 10 save bore crops from carly [looding. As a result, the accumulations of
plant nutrienis are pol likely to dissolve properly. That’s why the shonage of nutrienis

in the aguatic body is a possibility which would indicate decrease in fish species.



74

Water
management
intervention

Sedimentation
11 river bed

Hostrieted
fish free
movement

{rowth of
phviopkmkton
and macrophyic

Feak flood
ow

Gronwth,
teeding and
breeding

hampered

Sedimentation
in floodplain

Fish
species

Migration
hampered

LDepth of
watar
body

(*+" sign indicates increase and ‘—*sign indicates decrcase)

Figure 6.4: Cause effect relalionship between fisheries and inlerventions

6.4  Comparison of [isherics ccosystem among three haors

The findings of the field investigation reveal that the fisheries ccosystem of Chaptir
haor has been less affected, and thus the haor represents a relatively undisturbed state.
The ecosystem of Tangua haor has been moderately affected, and thus the haor
represents a moderately disturbed state, The fisheries ecosystem of Baram haor is
most heavily affected, and thus the haor represents a heavily disturbed state. The
findings with the Chaptir haor arc similar to the iindiﬁgs of Wesler and Bron (1998),
who Tound the impact of embankments on the fisherics of Chaptir heor to be fow.
Although the ecosystem of Chaptir haor did also suffer, it is relatively less disturbed
compared (0 the other two haors. Fish diversily in Chaptir haor is richest among the
three haors. Figh diversity in Tangua haor is found modcrately good while the same in
Baram haor very poor. 'The number of species of conservation significance under
(hreat ig highest in Baram haor indicaling the worst fish ecosystem of the three. In the

conlext ol the same parameter, the fish health is better in Tongua haor and best in
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Chaptir haor. When the differences in fish catch between present and 10 years ago are
compared among the three haers (see Table 6.13 and Figure 6.5), it is clearly seen that

while all haors have suffered declines in fish catch over last 10 vears, the fish caich in

Baram haor has poae down the most, followed by Tangua haor.

Table 6.13: Changes of fish catch among three selected haors over last 10 years

{Source: Ficld survey)

Scientific name Species name (local) Present (%)
Chaptir | Tangua | Baram

Ompok pabda Pabda 50 25 12
Wallagu aitu Boal 40 25 13
Mystus punciaius Ghagoal 40 - 03
Mystus vittatus Tengra 25 25 25
Colisa fasciatus Khaila 25 10 10
Puntius chola Puti 25 10 5
Channa marulius (Gozar 25 19 5
Heteropneustes fossilis | Sing 01 - -
Cirrhinus mrigalu Mrigel - - 03
Labeo gonius (ionia - 25 -
Corica soborna Kachki - 25 -
Aifia coila Kazoli - 25 -
Gudusia chapra Chapila - 25 -
Labeo rubtita Rui - 05 -

e L
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Figure 6.5; Changes in fish calch of the three haors over last 10 years (Source: Field

SUCYCY)
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If the degrees of interventions of the three haors are compared {rom information given
in Chapter Four, it is seen thal they are similar in all the three haors. The question
obviously arises why, in spite of similar intensity of waler management interventions
the three haors would exhibit different degrees of impacts in the ecosystem. This is

explained below.

As discussed in previous sections, a number of factors have been sugpested by the
participants in field survey as possible reasons for the degradation of ccosystem. It
appeared from field survey thal the extent of some factors, e.g. indiscriminate fishing,
increase of fishing effort ete. were not too different among the three haors. The
differences in fish ecosystem can then be attributed to the changes in the physical
system (c.g. loss of fish habitat, impacted fish migralion routes) due to water
management interventions. A general overview of the status of {ish migration routes
were given by the participants in ficld survey indicaling better fish migration
opportunities in Chaptir haor, moderate opportunities in Tangua haor and poor
opportunities in Baram haor. Some pomary observations of the systems also
supporled their views, The repulaiors/sluices visited by the investigator were found
1o be mud-sealed in a!l the haors. However, some open khals were seen in the
Chapiir haor, nol obstructed by embankmeni and/or sluices or regulators.  These
should help relalively good fish migration. In Tangna haor, there are some old dvers,
such as Jalia nadi and Banna nadi {explained in seclion 6.2.2.1), which are connected
10 the beels, These altow for some migration routes.  However, during field survey,
no such open khals or ald rivers were found in Baram haor. Hence, the fish migration
routes are poor in this haor. S, the waler management interventions, although
similar in intensity, affected the fish mipration routes to different degrees, and hence

brought different degrees of chanpes in fAish ecosystem.

Anoiher affect on [sh ecosystem on the haors has been the scdimentation that has
lzken place in different habitats of the haors, The impacts of waler management

intervention on the habilat area and hence on fish ecosystem could be mscertained

from the views of the local people, summarized in Table 6.14.
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Table 6.14: Comparison of Jepth of different fish habitat {(Source: Field survey and
CEGIS, 2006)

Chaptir Haor 2067-G8 study
Beel average depth {m} 4.5-5.3
Khals average depth (m) 6.4-7
River average depth {m} 9.1-13.7
Area shrinkage Decreaged
Tangua haor 2007-08 study
Beel average depth (m) 1324
Khals average depth {m) 2.7-540
River average depth {m) 54-9.0
Area shrinkage Deercased
Baram Haor 2007-08 study
Beels average depth (m) 1.2-13
Khals average depth (m} 1.8-2.0
River average depth (m) 4.5-4.8
Area shrinkage Decreased

The depths of the adjacent rivers and beels are higher in Chapiir baor than those in the
Tangua haor. In the Baram haor fish habitat area squeezing due to the siltation and dry
season cullivation affecied nursery lishing ground. In Tangua haor fish habitat area
arc squeczing due to the rapid siltation ol adjacent rivers, khals and beels. The
problem of sedimeniaiion has been more severe in Baram haor as it is Jocaled at
downstream. Suspended sediment lead concentration in a river is gemerally more at
downstream stretches and hence sillation is likely to be mere in inundated Aoodplains.
The depths of khals, which are potentially imporlant migration routcs, are more

affected in Tangua haor and most heavily aftected in Baram haor (Table 6.14).

6.5 Indicator of lsh ecosystem

The total scores of individuat species in each haor established in previous scctions are
summarized in Table 6.15. As scen in Table 6.15, the nnimber of specics with highest
scores is greatest in Chaptir haor (10 species), followed by Tangua haor (9 species)
and Baram haor (6 specics). Tour species got the score of zere (0} in all three haors.

Comparing the scores of the three haors, three species can be selecied, which can
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explain the ecosystem status of the three haors. They are separately presented in
Table 6.16. 'The species ure Wallage aitu (Boal}, Labew ruhite (Rui) and Catla catla
{Catla).

It is clcar that very low availability of Rui, Calla and Boal (especially Rui and Catla)
iz an indicator of heavily disturbed ecosysiem, while modcrate availability indicates
moderately disturbed and good availabilily indicates relatively (naturally) undisturbed
ccosystem. It is noted here that no indicalor specics speeific to any haors could be
obtained. It would have required seasonal plus long term (e.p. two years) direct

sampling of fish followed by cxtensive statistical analysis. It was not possible in the

present study due {0 constraints of time and funds.

Table 6.15; Score of Individual species in cach haor

Guild Scientific Name Local Name Seorc
Chaptir | Tangua | Baram
Haor 1laor Haor
Small catfish | Mdvsfus vitratuy Tengra 111 115 111
Perch Colisa fasciatus Khaila 107 84 16
Small catfish | Ompok pabda Pabda 106 &7 104
Large calfish | Wallagn artu Boal 105 e 28
Ivlajor carp Labeo vultita Rui 105 S 0
Major carp Catle catle Catla 103 23 X
Bart Puntins chola PPt 87 108 114
Catfish Mysfus punctatus (Ghagoat 81 102 72
Snakehead Chorva marulius {iozar T 65 100
Major carmp Cirrfenns mrigala Mrigel TV 27 44
Clupeid Crudusia chapra Chapila 55 74 1
small eatlish | Fleteropreustos fossilis Sing 52 0 0
Knifefizh Chitala chitula (hital 27 4 j
K nifefish Notaplerus nofoplerus Foli 27 Y i
Barbk Puneiits sarana Shar puti 26 o T8
Prawn Prawn sp. Choto 23 98 0
{Chingr
Prawr M rosenbergii Bore chingri 25 b {
Eel Macrognathes oculratus RBaim 25 0 L
Small callish | Amblyeeps mangois Magur 0 0 {
Minor carp Labeo nanding Wanid 0 0 0
Large cattish | Pungasiug pangasiis Pangas 0 o 0
Small catfish | Eutropiichthys vacha Bacha U 24 0
Perch Anabus testudineuy Kot 0 0 {
Loach Hatia durio Rani 4 22 73
Major carp Laber katbasy Kalibaus 0 0 24
Eet Mucrognatins pancaluy Cucchi 0 { 75
Minor carp Laben gonfus Gonia L 6 0
Clupeid Coric soborna Kachlki 0 54 o
Minor carp Cirrhinus reba Laso 0 05 o
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Table 6.16: Indicalor specigs for fish ecosystem
Guild Local name | Scientific Haor name
name Secore of specics
Undisturbed | Moderately Extensively
Haor Iniervened Iniervened
{Chaptir) Haor (Tangua) | Haor
{Baram)
Cal [ish Fudlapu aite | Boal 103 99 28
Carp Labeo rutnta | Rui 105 90 0
Carp Catla catla Catla 103 23 0
6.6  Life eyele of the fish species

Defore examining the lile eycle of the three indicator species, a discussion is made
here about the [ish life cycle in general to have a good understanding of the
relalionship between water management infrastructure and the indicator specics. The
fish lile ¢ycle is divided in four stages. Figure 6.6 shows the overall life cycle of fish,
Species generatly prefer to spawn at the tme of rising water. At this time, the species
spawn and migrate to the floodplain in search for their food and secure for suilable

climatic condition. Afier recession of watcr, fish then migrate back 1o the river from

flocdplains.
. s SorleeE 18 Iy ZpIar L Fezc B grow Lamaie artird
Flan Lts Cyske 1 IR rPg':Ii e N:0dpaa
- prapasa 1t Ir=Focdzlsr -
¥t s -
E
s oy I Fleaag Y LAl An-
Floga Lyl b om AL Lesmar b Ly Sasm
o 1 '
potrod K
g / E
i _11 S \\
12
T
] T,
17
JAP FRR o Mar Apr o Way o v Jue Ay Tep DU Ngw DEo
[ ]

Figure 6.6: The relationship between the seasonal Life cycles of fishing biology and
flooding. Modified from Hopggarth et al. (1999).

All the open water compenents i.e. rivers, canals, beels {(deep depressions within the
low flood plains with arca of seasonal or perennial water) and the [lood plains become
connecled with each other and turn into en intepraled single biological production
system during the monscon mounth, This integrated production system lasts for up to

five months, providing suitable habitat for reproduction, migration, feceding and



80

growth of aquatic organizms. Many of [ish species breed in favournble habitat
conditions in the inundated Noodploins, where the new bomn juveniles feed and grow
in Lhe nuirient rich Nooded fands. Young and juveniles of mary fish species resulting
from breeding in the fowing nvers and estuaries also migrate o the inundated land
for [eeding ound completing carly growth. At tee end of the monsoon the fish species
relumn to the rivers and beels from the fNood plaing with the receding water, The
following Figure 6.7 shows the {o1a] octivity of dee fish species in the floodplain.

Figure 6.7; Fresh water fish activitics in the open waters (Source: Welcome, 1979)
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6.7  LHe eycle of Indicator species
(1) Wallago arru [Source: Rehman (2005) ond Shefli and Quddus (2004)]
Local name: Boal

Family: Siluridae
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Habitat

Found in large rivers, lakcs and tanks. Slugpish and stays on muddy or silty bottom in

search of lood,

Feeding and breeding

They are voracious feeder, and are well known for its predatory behaviour and are
ofien lermed as ‘freshwater shark’. They also eat floaling matenials of lermestrial
insccts, cven mouse, and also other fish. They spawn in June and July. They stan
migration during pre-monsocn from overwintering place to rver. They are floodplain
breeder species. Doal prefers to breed in areas at a shorter distance from rivers (likely
in adjacent khals and becls) (Shawanigan Lavalin Inc. and oihers, 1994}, As soon as
the sireams and lanks are flooded by rains, they ran up shallow water for breeding and

offer parental care.

(2) Labeo rohitg [Khan and Jhingran. 1975]
Lo¢al name: Rui
Family name: Cyprinidac

Habhitat

Found in streams. lakes, lagoons, Estuaries and rivers. Sometime found in burrows.

Feeding and breeding
They leed on plamts. Spawning season generally coincides with the southwest
monsoon. They spawn in May, June and July. They slart migration laterally from over

wintered place to rivers during pre-monsoon. Spawarng occurs in tlooded nvers,



82

Preferred spawning sites are in middle reaches of rivers, where [lood water spreads in
more or legss limpid shallows over fenile Nats, well above lidal reaches. Spawning

also takes place in reservoirs and bundh-type lanks.

(3) Catla catla [waw fishbase.org]
Local name: Catla
Family name: Cyprinidae

Habitat

Catla fish species occurs in rivers, lakes and culture ponds.

Feeding and Breeding

They spawn in June and July. They breed in rivers. They start migrate laterally from
over wintering place to river during pre-monsoon. They are surface and mid-water
feeders, mainly omnivorous with juveniles feeding on aqualic und terresirial insecls,

deiritus and phytoplankton,

6.8  Rclationship ef indicator species with haor hydrological cycle

The relationship between haor hydrolegy and indicator speeics is illustrated in Table
6.17. 1t is secn that first three months of the year become dry season and the middle
months, April and May represent the water rising time. June and July arc the peak
titne of rainy season, August and September are the flooding time, and October to
December is the watcr recession period. The lable shows the indicalor species

function in each inonth in relation with the haor hydrological eyele.

e
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Table 6.17: Interaction between Haor Hydrology versus Species life cycle

Local | Species | Ja | Feb | Mar | Apr | May { Jun | Jul | Aug | Sep | Oct | Nov | Dec
MName | MName n
Haor hydroloyical cycle
Dry seuson Full monsoon fiooed Dy
and Haor bocome a Seas-
single floodplain on
Operation mods ol the structure
Open Closed Breaching of the
structure
Rui | Labee | Survive beels WMigmate Spavnin | Feeding
rofita | in Dry seasun  [Jriver and river and
and prepare 1o fsearch growihin  flin dry season
Spawi suitahic river and
spawning floodplain
habitat
Catly | Catla Survive beel Migrate to | Began to spawn, Migrate off river
catla and river in river and leeding and growth in  Fand survive beel
Dy scason search river and floodplain it dry season
suitabie
Spawning

Boal | Wallag | Survive river Migrate o
o Gty in Doy season  JNoed plain
and prepare w0 fand search
Spawn suitahle
spawning
hahital

Spawn in | Feeding Migrate ol
Aaodplain | and floodplain and
growlh in  ¥survive siver in
floodplain [[dry season

B Vulnerable Monih

From the table it is clear that early migration is alfected in all three haors. The
submersible embankment prevents onset of migration of species Beal, Rui, and Catla
and causes delay to it. Thus the dver, lloodplain and beel brecders would be
prevented from breeding, and consequently ripen eggs in their ovaries will be
resorbed through autolysis. Submersible embankments thus reduce the brood stocks
of major carps (Rui and Catla) by preventing early migration. An earlier study by Ali
{1990) had similar observations. This is likely to be the major cause of deterioration
of the regeneration and dispersion of carp species of Rui and Catta It was discussed
betore that the fish migration routes in Chaplir haor are better than Tangua and Baram
haors. There arc some open khals in Chaptir haor that help relatively good fish
migraticn. Iish migration is relatively worse in Tangua haor, in which some old rivers

present in the haor allow for some migration reutes. In Baram baor [ish migralion is
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the worst affected since the sluice gates at the entrance of the connecting khals are

gither mud sealed or closed.

Wallago attu (Boal) makes limited longitudinal migrations in the rivers and lateral
mevcments on to the floodplain (Shawinigan Lavalin Inc, and Others, 1994a; ODA,
1994). The species Catla and Rui tend to migraie Trom floodplains to rivers. As
reported by previous studies (Khan and Jlungran, 1975; Jhingtan and Khan, 1979),
these specics may make full migration to the rivers or may end up remaining in the

khals or beels and breed there if mipration is obstructed.

I'he species would require sufficient depths for breeding and regeneration. As scen in
previous sections, the depths of rivers, khals and beels in Chaptir haor arc much better
than the other two haors, that in Baram haor being the worst. So the impacts on these
species in the three haors have taken place accordingly. Removal of wecds and bushy
trees for extensive cultivalion is also adding lo the cause. Weeds and bushy trecs are
suitable place for breeding and they also serve as supplementary [ood for fish. This is
more significant for Boal. 'This species has a predatory nature, and when the species

do not get sufficient food they eat (heir own juveniles. This will affect the species of

Boal repeneration and dispersion.

After the tnonsoon period the lish try to migrate off the [loodplain and beels back to
the rivers duning the period of flow (l.c. October and November). Lhe closure ol
regulator/sluices to store water for later use in irrigation for the bore crop causes a

hindrance to the migration of fish.

From the above discussion it is a pgrowing concermn that water management
interventions have severely reduced fish stocks by reducing habitat areas. These water
management interventions obsiructed the channels connecting becls and floodplain to
the main rivers (fish migration routes), so il is likely that they have reduced the

riverine and floodptain spawning stocks and prevented (he return distribution of fish

fry to the floodplain and river.




Chapter Seven .

Conclusion and Recommendations

Conclusion

The tmpact of water management interventions on overall haor ccosystem has been

¢lear from their roles in modilying the physical and henee fisheries ecosystem in the

threc haors. The conclusions of the study are as follows.

Water management inlerventions are now found to have negatively impacted

fish ecosystem by delaying the fish migration and affecting (ish habiiat arcas.

Construction of struclures and submcrsible embankment block access o
spawning grounds for few days during April/May and feeding migration of
many fish species to and from the foodplains, river and khals, thus redueing

their breeding stocks and reproduction.

Flood protection cmbankmeuts also reduce conveyance capacily of river
channels because of riverbed sedimentation, and the resulting inereasc in peak
flow causes increased sedimentation in the Jloodplains, including beels. haors

and khals.

Fish biodiversity was found pood in Chaptir haor and moderate in Tungua

haor. While the same in (he Baram haor was poor.

When different fish catch among ihree haors are comiparcd, it is clearly found

that all the species in Daram haor suffered significant declines compared to the

other two haors,

Chaptir haor fish ecosystem health is best among (he (hree selecied haors. It is

mainly due to higher depth of beels, khals and presence of relatively better

migrafion routes.
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Tangua haer (ish ecosystem heallh is belter than Baram hacr. Baram haor is
the most affecled haor because of obstruction (o free movement of lish species

and reduction in hahitat area.

Three specieg indicative of the status of the ecosystem could be identified.
These are Rui. Catla and Boal. Low availability of Rui, Catla and Doeal
{cspecially Rui and Catla) is an indicator of heavily disturbed ecosystem,
while moderate availability indicates moderately disturbed and good

availability indicates relalively (naturally) undisturbed ecosystem.

Eflective FCD projecls reduce the areas of heels and floeded land, causing a
direct reduction in fish catches. There may also be a cumulative and
synergistic effeet on fish populations as the area of FCD has expanded and

natural fish migration and dispersal has been interrupted.

Revommendations

A number of recommendations are provided below. It is noted here (hat many of them

camc from the focat people in the study arca during field investigations.

Fish spawn/fry passage in rcgulators: Dangladesh floodplain fishery depends
on spawn and fry drifiing into the floodplain from the rivers, and on major
carp which miprate inlo the river system to move upstream to breed. To permit

managed migration of fish, bolth new operating rules and modifications Lo

structures would be required.

Declaring fish sanctuary: Rehabilitaiing of the haors and declaring certain area
(including certain time and certain path, for example, a fish migration route) as
fish sanctuary {protected arcas) is very much imporiant 1o save the fisheries
resources in the study area. Adlter declaring fish sanctuary additional

proleclion or management praclices can be taken up.
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Preserving moiher fishery: Mother Fishery is the area where brood, young
and juvenile fish agpregale and lake refuge during the dry season when the

rest of the haor area becomes dry. .

Fish habilat restoration: Improved {isheries resources management should
include dredging of rivers and khals. Fish habitat restoration also includcs law

against complete dewalering of beets.

Reducing dependency of bore crops: Proper fisheries resources management

(mother fishery, habilat restoration} can reduce the dependency of boro crops.

Planiation of vegetation: Re-planiation of many local species like Reeds,
Koroch ele. This will not only benelit fisherics resources and wildlife but also

protect the projoct area from erosion and save local people from flooding,

Suggestions for future study

The study considered three haors, all of which have Qood control intcrventions

through submersible embankments. [t will be an interesting future work if one haor

without any inlerventions can be selected and ils ecosystern is compared with that in

other haors with interventions.

There are possibilities of using methods other than PRAs to get more guantitative

data. If timc and rcsources permit, good data can be obtained through long term,

scascnal dircet sampling or calch assessment survey. It will allow statistical analysis

of data, and renerate different {ish indices. In this way, there is a possibility to oblain

indicator species specilic (o any particular haors, which was not possible in the

present siody.
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