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Executive Summaw - 
Management of Aquatic Ecosystem through Community Husbandry (MACH) began mobilization and inception 
in October 1998 with financial assistance from USAID.' Winrock International with Center fdr Natwal Resource 

I 
Studies (CNRS). Bangladesh Center for Advanced Studies (BCAS) and C-AS field advities b e e n  in Hai l  
Haor at Moulvibnznr and Turag-Rongshai floodplain at Gmipur and Tangml in April 1999. Advities in the 
Kongshow-Malghi basin at Sherpur. the third site, was not begun until June of 2000. 

I 
The overall goal of the MACH project is to " Promote ecologically sound management offloodplain resources 
(jrhenrs and othrr wrrlandproducts) for the s11~10inab1e supply oJjhd to the poor ojBonglndesh", 

I 
The Center for Natural Resource Studies (CNRS), a partner for implementing the project has a large role in project 
impact monitoring. 

I 
Thls report concenlrates on the baseline description for fisheries, wildlife and vegetation of the floodplains of two of 
three MACH sites. The baseline has been considered for a year horn the inception ofthe project field activities. The 

I 
report includes the baseline conditions of the Hail Haor and Turag-Bangshi f ldp la ins  The baseline for the 
Malljhee-Kongshow basin will be included afier the completion of I year of baseline sampling I 
There are eight monitoring locations in Hail Haor and eight monitoring locations in the Turag-Bangshi site. The 
locations have been selected for the fisheries monitoMg considering spatial variation, habM and fisher 1 
community dependence. Consideration has been given to the hydrological and inundation regime while selecting 
monitoring locations. During the baseline study, the following parameters have been monitored; Fishing gear 
type and number, length, height, width and mesh. Fisher type, sex, age, village and dimnce from fishing 
ground. Fishing stan time, end time, duration of fishing. species by number and weight and fishing rights 
Considering the complexity of the fishing practice and to portray the real world scenario regarding fish catch 

I 
assessment a comprehensive sampling protocol has been designed and data have been gathered accordingly. The 
protocol includes sampling intensity. selection and sampling of the operated gean, spatial and temporal 
coverage of the observed gean and the counting of the operated gear wkhin the monitoring locationshabitats. 

I 
I 

Data has been analyzed considering season, fishing gears, fishing intensity and duration of fishing, Catch per 1 
Unit of Effort (CPUE). Catch per Unit of Area (CPUA), catch composition and species diversity. 

w 
Flndings show that there are professional, seasonal professional and subsistence fishers in both the sites. There I 
are also differem types of access to the water body for fishing. Turag-Bangshi site is functionally open access 
with a few exceptions in the lothas and pagars. lo Hail haor more than 50% of resource is open access and the 
rest is limited access and access against payment. I 
There are 13 types of gears used within Hail Haor and I0 gear types outside. There are 26 types of gear used in 
the Turag-Bangshi site. I 
The intensity of fishiog n r i u  6om season to season and for the fisher category. It is evident that the "current 
j.1" is the most h e a d y  operated in all b e  monitoring locations. But it is also naiced h a t  Uu "cuumnt jal" is 1 
either n d  operated or nmly v e n t e d  in the canals and rivers. The Scoop net is more papular among the 
subsistcnca fisher and mody operated in the floodplain or in the shallower region of the habitat. I 
Firhing d u d o n  or the o p e w  houn of fishing varies msidenbly among the gsrn a d  s i ta  d fisher I 
Ma. It is not practical to Itrndrrdize the fishing hour to incorporate into the CPUE. But these haw d i m  affed 

I 
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in estimating the catch md t h d y  see the trend or rnsarum the dung= ofthe impacts. Ihe openticorl hour of 
the common gears bas besa recorded to coosider the same during h p l d  wmitoriog ofthe pmject ~ o n s .  

Total catch from monitoring l o c a t i o n ~ b i i t s  has been estimated. Cat& per unit of Area (CPUA) has also been 
estimated at 164 ke/hactrrdyur within the hail haor and 308 Kghedardyur  out side the hail haor. It MIS 
the importance ofthe connedvity of the water body. Hail haor was o m n d  to the Kushiara river system 
before closing the Kamaddmli and Shakha Borak River two decades back. MACH has conducted a fiasibility 
study on reconnecting the system considering biological, socio-economic and technical aspects. 

CPUA for the Turag site has been estimated at 51 Kgheuardyear. 
Because of the absence of historical trend data for fish catch for the project sites, such things as catch per unit of 
area will likely be highly variable from year to year irregardless of MACH interventions. The project has 
anempted to gather data in as robust a fashion as possible. Becsuse of the high variability, depending on the 
hydrologic year, MACH attempted to  use a "control" t o  hopefully be able see trends in the data. 

Catch per unit of effort (CPUE) of the commonly operated gears has been estimated and findings show wider 
variation among gears, habitats and over months. 

The Catch composition both by species and by grouping (Guild) of species is represented in the repon. The 
composition shows a dominance of small fish. Dominance of small fish reveals over fishing with fine mesh and 
scarcity of broodfish. Another feature of the catch composition is the abundance of prawn in the catch of Hail 
Haor. Prawn can survive in the hash dry season. The fict that there is a dominant prawn in the catch might 
indicate that they are suniving in the smaller areas of water during the dry season whereas the fish species are 
doing poorly. The scenario is a bit ifferent in the Turag-Bangshi. 

Darimental fishing practices such as dewatering is very common in Hail Haor. Ovr of 40-monitored beels 39 
were found dewatered in 1999. Pagar katha fisheries are there borh in the Turag and Hail Site. Fortunately 
d e w a t e ~ g  is not preniling in the Tung site. The reason to dewater on such a large scale probably due to 
revenue oriented leasing synem and lack of environmental consideration by the lease. The law in this case is 
also not being enforced. 

Spec~es d~versiry for the habitats, locat~ons (zonal) and regions has been determined from the observation of the 
specles throughout the year. Monthly and seasonal abundance of the species has also been recorded A total of 
68 and 79 species has been recorded in within and outside the Hail haor respectively. A total of 83 fish specles 
has been recorded in Turag-Bangshi site. 

In the Ha11 Haor sire, 490 households have been selected from 14 villages while 280 households have been 
selected from 8 villages in Twag-Bangshi sire for household consumption monitoring. In both the sites. 35  
sample households have been selcaed from each village for household monitoring Data are being collected by - 
local enumerators (Resident Monirors) at a certain interval from each of the households through m e a s u ~ g  and 
monitoring of fish brought in the households for consumption. Data colleaion from households began in 
September 1999 in Hail Haor and from October 1999 in Turag-Bangshi sire. Land holding size of a c h  
household has also been dfferentiated prior to seleuing the household sample from the villages F~sh 
consumption has been documented along with other consumed prdein including meat. egg. milk and pulse 
Overall fish consumption for the k a l  haor site per household per day is about 46g while over 268 for Turn- 
Bangshi site. November-December and October-November has been found most fish consumed months for Hall 
haor and Tung-Bangshi site respectively. 

L .  

Wildlife of MACH Projea sites has been surveyed following transeaquadrate mahod. T m s e ~ ~  covering 
different habitats have been drawn borh for Hail haor and Turag-Bangshi she. Occurrence of omphrbia. replllro. 
mammals and av!fmma have been recorded through interviewing local people like firhen, boatman. forest wood 

... 
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mllecrors and many other professionals who am active in that area about the wildlife and their and 
reviewing the relevant literature. Swvey has been m d u d e d  during W d  season (March-August) and by season 

I 
(September-February) to cover the whole year. A tDtal of 165 wildlik has ban found in the hail baor site while 
144 in the Turag-Bangshi. A cumulative tds l  of 196 wildlife including omphibia, reptiIia, mammals and 
avi/ormna have been recorded at two MACH sites. 

I 
I 

Natural resources of both aquatic m d  terrestrial are very complex and dynamic. The various facton m d  the I 
interaction of the fisher and the resource user are of utmost importance for the soundness of the project site. This 
report is to establish a base line scenario and benchmarks to use for measuring the possible changu due to the 
project intervention. I 
This report presents following sections; I 
Seaion A: Fish Catch 
Section B Household Protein Consumption 
Section C: Wlldl~fe 
Section D: Vegetation 
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The aquatic and terrestrial ecosystem of Bangladesh supports a rich diversity of flora and fauna providing food, I 
employment and other m o m i c  benefits. MACH has been developed to implement community approaches to 
natural resources management, habitat restoration and the consemtion of  flodplain aquatic &osysterns. The 
GOB program began in Oaober 1998 with financial assistance from USAID. The NGOs Winrock International, 
CNRS. BCAS and CAFUTAS are implementing the project a t  three different floodplain ecosystems--the Hail 
Haor basin in Moulvibazar (March 1999). the Turag-Bangshi basin in Gazipur and Tangail district (April 1999) 

I 
and in the Kongshaw-Malijbi basin in Sherpur (August 2000). I 
This document seeks to establish baseline data for the fisheries, household praein consumption. wildlife and 
vegetation of the floodplains by providing the results of a year's work a the Hail Haor and Tung-Bangshi 
floodplain sites. The results for the fieldwork at ~ h e  Malijhee-Khangsa basin will be presented in November 2001. I 
1.1 Goals and Objectives I 
The overall goal ofthe MACH project is to promote ecologically sound management of floodplain resources for the 
sustainable supply offood tothe poor of Bangladesh. I 
Specific objectives of the projects are: 

To maintain or recover the selected natural floodplain ecosystem and associated fisheries 
To promote community and local government system of co-management of floodplain resources 

I 
To promote equitable access by the local population to the natural resources ofthe floodplain 
To identify akernative income generating adivities that will resuk in reducing the ecological impad on the 
floodplain fisheries 

I 
To raise awareness at the community and government levels of the importance and potential of natural 
floodplain processes in order to secure food and income for the poor people of Bangladesh I 

2. Methodology 

In order to establish a baseline understanding of fishery yield and species diversity a comprehensive fish catch 
assessment program was developed and implemented. To portray the fisheries scenario and to develop a 
measurable fisheries baseline database various panmeters were considered, habitat  ratification, monkorhg site 1 
selection, data collection protocols and standardization of catch efforts were different analytical tools utilized in 
the survey and in this report. Data was also collected through fish catch assessment monitoring and for this 
purpase a nmctured questionnaire was developed and used (Appendix I). I 
2.1 Habitat Stratification 

I 
Biological productivity is a function of the ecological condition of the habitat which is governed by the m 
landscape and hydrological regime of the area. The spatial and temporal variation in the project areas is high 
and fishing and gear techniques wry considerably a t  the different habitat locations. In order to portray a fish 
catch scenario that represents the project area the h a b i t s  bave been straified into rivers. canals, beck and 
floodplains. The zele&on criteria also included the geographical distribution over the project site. water flow. 

I 
inundation regime and biological zone of the a m .  The baseline conditions will be used in some casa to 
musum pMmsta dunges attu appmptiate intcrvaaioar and lhm i m p l u n e o t a h  of hrberia -gunart. 
The h g a  expected will be both low1 (in a specific Mi) md g l o b 1  (thmghad the projscl site ams). 

I 
Accdhgly a n u m b  o f l d a u  and h a b i i  were relklod and am manitorsd. B& a W ama h i d e  
the pmjod md a amtd a m  ourride the pmj- haw been iderrtified and d g  will &ue in both. 1 
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2.2 Monitoring Site Selection I 1 ucH 
A wetland inventory and resource mapping exercise was conducted by MACH in Hail Haor and the Turag- 
Bangshi projed sites in April 1999. l 3 e  monitoring sites were selected using the findings of the wetland 
inventory arid the criteria mentioned in the previous section. Potential interventioii sites for impact monitoring 
were chosen by the MACH project and by a Participatory Co&unity P h i n g  group made up of local people. 
These sites are Jetliua Beel, 62-Beel Complex, Balla Belt and the Rustornpur floodplain in the Hail Haor basin 
and Mokash Beel North, Mokash Beel South, Kalidaha Beel, Mokash Khal. Aowla Beel, and Aowla Khal in 
the Tumg-Bangshi study area. 

2.2.1 Hail Haor I I 
Hail Haor is a large basin bounded by hills in the south, east and west. During the wet season about 12,490 
hectares in tlie basin are flooded. During the dry season less than 2,000 llectrtres are underwater although during 
some very dry years only about 500 hectares remain underwater. The Gopla is the only river draining the basin. 
The results of the wetland inventory and resource mapping show that there are different types of water bodies in 
Hail Haor. These uiclude beels, canals, rivers and seasonally inundated floodplains. ?Ile beel is the 
predominant water body type in the Hail Haor basil with 13 1 spread over the area. Most of the perennial beels 
are located in tlie center of the Haor, the deepest part, while seasonal beels are located rnostly in and around the 
raised ridge of the basin. According to local fishermen and villagers, fish produaiotr varies among the beels 
depending on location alrd physical features with a trend towards higher production in t l~e deeper perennial beels 
and the perennial Gopla River. 

h order to etisurc spatial and habitat representation, d a h  have beeu collected from eight locations (Map I )  
within tile Haor. In selecting the nionitorcd sites etnpliasis was also put on potential hture intervention sites. 
The Hail Haor basin is fhctionally isolated froin the source river Kushyiara due to the closure of the 
Iianlarkhali Canal. 'Illis effectively blocks the n~igration of riverinc species into the Hail Haor system. hi order 
to compare species diversity both within and outside of the Hail Haor site fish catcli data was also collected 
fioni six monitoring locatiorls outside the Haor. The monitoring locations witti their different types of habitats 
arc preserited i11 Table I. Fish catch nlonitorirg started withu~ Hail Haor UI April 1999 while monitoring outside 
the area started in June 1999. II L. E 
ho the r  way to eliminate some of the hydrological variability from year to year is to establish and monitor a 
control site outside thc area where interverltions arc 11ot likely to have an impact. 11 

Table 1: Location, Area and Habitat T p c s  of tlie hlonitoring Sites at tlre Hail Haor Site 
- 

I I! 
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Jethua Beel 67.95 beel, canal, 
floodplain 

-Gopla h v e r  41.23 river 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ::r ...- : .,..-s j.n* ;,. :..--: -..n. ............ (ha) '::'-: Types 

Gopla k v e r  (at Shamshergonj) 32.4 1 river 

Boro Haor 67.91 , caqal, beel 
Boulashir 234.38 floodplain 
Cheruadubi Bee1 30.40 bee1 
Alni Beri Beel 49.65 k e l  
62-Beel 4 19.48 beel, floodplain 
Complex 
~*.mpur Bee1 22 1.73 kl, anal, 
Complex floodplztin 
B a h  Beel 159.09 beel, floodplain 

Shakha Borak Canal 4.58 river 
Kusluyara River 22.13 river - 

Beema River 14.1 1 river 
Kamdhaii Canal 8.83 cana 1 

, .  1 
m 



2.2.2 rung-~angrbi site il 
r-l. ..a-n ,- !! 

The Twg-Banphi sits is ecohgically different Pmm h e  Hd! Haor site. ' l lw site includu a ma& oT river Turag 
md B q ~ h i  ( T q  and h&i is the r a m  r i n r  having different ndrnsr at rea- md the ugoia&d 
-lains on bath sides o f th  river including beah. TDe site area is a part of Modhupur tmct having Sal fomst 
in and around. Tke B d  Boodplrh complex has Hijol (wetland tree) abunboce on the land anb water iclterfsce. 

In the T wag-Bangshi Eite four difftlent type8 of babitsts were er;rrnined4vers, beels, Aoodjdains rad canals. 
A total o f  23 &Is, louted on bQh sides ofthe riven Twag and Bangrhi, p r a  identified though a wid Rural 
Appraisal during April 1999. A tatal of eight monitoring sker were selected covering these br diffSerea types 
of habitats mbk 2) (Map 4). Fith catch-monitoring data how h e n  colbcted fiorn the selected water bodies 
since May 1999. 

- 
Tab& 2: Location of Mmzitoring Sitw iar Turag-Da~gshi witbr A m  

1 Mokas!~ Bee1 (Sooth) 100 beel 

2 Floodplai~i (Mokash Bekl Ncnth) 100 floodplain 

3 Kali-daha Bee1 SO beel 

4 Mokash KhaVSolhdi KId  0.70 canal 

5 Turag-Bmgslli River Scctian 14 river 
- -- - -- - 

6 Aowla Khal 1.02 canal 

7 Aowla Bcel 100 bee1 

S Bangshi hve r  Section 17 river 1; 
2.3 San~pliog Protocol 

Floodplaui fislleries, w d r  heir rprtiat and tanpixat wrlatians Lr fish andwater abundance, are as complex and 
dynamic as the fisliulg practims. The type of firhiug gear used afncts a fisher's catch within a spec~fic habitat 
A sample unit was colisidered to be one set of gear usEd fw r c a t d  atternpi. The effectiveness of the fishers and 
their motivatior~s are also s igni f ica~  in m h g  par;trnetcrs Tor recording sample units. The selection of sample 
fishing units while recordmg atdl data is m t i a l  and i t  requirea drt budgement of the fisheries biolog~st 
Accordingly, aampts  havc bccn nude t6 be consistent so tirat thb best possible estimates can be made &on1 the 
collsded data. 

TO off$& my birr fion~ the spatial distrtbution of f i s h y  gear used @e field biologist collected data fionl 
different locations at the monitoring sites. For each gear type at lea% $ree fishing units were rnonitfrred If 
there wem more than 30 fishing units of one particular gear type operating in a dry data was collected Born not 

than 10 percent of the operating fishing wits. Irrespedive of catch *ta &om individual fkhkg g~ use all 
fishing WliU in aperatioa were counted during tbc catch monitoring day. / ?his i~ tht saort fbr h a t  day, At the 
4 of the day a list of fishing units by gear type was prepared. in o r b  ko accommo&e fw pwsible trmporal 
nrbtima in a rbgb month the ~rmplrng iDtenJtj was r d  at a 10 dCy intervdl and acuxbgly data was 
d k t e d  three times a r n d  fiwn the s e l d  sits. Wr o f b  same$ type with diB&g hmsions were 
-rdited in rite ~ K Y ~ O  100 feet. I n 

Baseline Rcpon on Fish-, ~egctation, Wildlire and Housebold M e i n  Cbfinrmfioa I; 
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2.4 Monitoring Parameterr 

Fish catch assessmat  monitoring colleds data m fishing intensity, species diversity, catch composition, firhers 
by category and-fishing gear. The data gathemd on these p a n m a e n  will a d  as a bendmark for f u t u ~  
measures, fbr floodplain produdion and fbr infwmrtim on fisheries biodiwrsity. i he  tumhology m y  be 
defined as follows: 

Fishing gear and f i l e r s :  

- fishing gear type and number, net area and mesh size 
- fishers type, sex, age, village and distance from fishing ground 

Time and duration of fishing: 

- fishing starting and ending times 
-probable fishing duration 

Fish catch: 

-species by number and weight 

Fishing rights: 

- the fisher's access to the fishing ground 

2.5 Data Analysis 

The fish catch can n r y  spatially. temporally and on the basis of the ecological condition of the habitat. In order 
to incorporate these variations and to monitor panmeters the collected data has been analyzed on the basis of the 
monitoring locations, monitoring habitats, types of gear, types of fishers and seasonal variation. As stated 
above. fishing intensity. duration of fishing, total catch, catch by species, and the number of species with their 
abundance have been analyzed. In addrtion, the Catch per Unit of Effort (CPUE) and the Catch per Unit Area 
(CPUA) have been determincd. Formulas and definitions are provided below. 

Seasonal variation: For the study the year was divided into four seasons. These are Pre-Monsoon (April-June). 
Monsoon (July-Sept.), Post-Monsoon (0ct.-Dec) and Dry (Jan.-March). 

Fishing gear: The types of fishing gear found in operation during the monitoring year were recorded with thelr 
dimensions. Cument and Ber Jal Gear of the same type with differing dimensions were sfandardized to 100 feet 
to include in the analysis for Catch per Unit of Effort (CPUE). 

Fishing intensity and  duration of fishing: Fishing intensity describes the amount of gear used relative to the 
amount of gear available during the monitored day. This has been calculated from an avenge of three Sampling 
days. Gear numbers of all types are counted and then extrapolated for that month. Fishing duntion was 
recorded for all the operated gear and the average duntion of fishing was calculated for each specific gear type 

Catch per Unit of ~ l f o i  (CPUE): The avenge catch in kilogram per gear per hour of operation A number 
was recorded for each gear type and location. One hour is the standard unit oftime used 

Catch per Unit of Area (CPUA): The t-I catch of all gear per unit area over a year extrapolated from sample 
data. 

Baseline Report on Fisheris, Vcgeration, Wildlife and Household Rolein C o r n p i o n  5 
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catch composition: The catch composition was analyzed in percentage for the obtained species and the total 
catch of a specific habitat. 

Speciea diversity: The observed species diversity for each monitoring location and their habitats is considered 
as the a diversity. The zonal qecies diversity is considered as the P diversity (e.8. either Hail Haor or Turag- 
Ban&). Different biodivenity indices have been calculated using species frequency and m appropriate 
formula. y diversity represents species diversity within a region; e.g. the Northeast region of Bangladesh. 

Biodiversity Indices: Biodiversity indices measure the abundance of species and their individuals and their 
cont~ibution to a biological community. They also express the number of species and individuals present in 
terms of probability. 

3. Hail Haor Fisheries 

3.1 Fishing 

3.1.1 Fisher Types 

Hail Haor, a natural depression, is an important habitat for fish, wildlife and birds. There are 64 villages around 
the Haor and the population is largely dependent on fish and plants. Fish is the most harvested resource of the 
Haor. Hundreds of villagers fish there with different abilities and motivations. The MACH project's Rapid 
Rural Appraisal findings reveal twenty fisher-dominated villages, but people from all the sunounding villages 
fish in the Haor. 

As per nandard practice we have divided fishers into three groups. They are Professional Fahen, who depend 
on fishing year-round for their livelihood, seasonal Professional Fishers who only fish during a part of the year 
and Subsistence Fishers who mostly fish for their own consumption. These are the three categories generally 
used in Bangladesh to defme the fishing community. During fish catch assessment monitoring information on 
the fisher's village. age, sex, etc. was also collected. 

However, differentiating fisher type among the different fisher categories is oAen difficult. lndigenous fishers 
are wsily identifiable as professional but the Muslim fishers have a mixture o f  professions. They oRen fish 
continuously, sometimes as much as six to eight months a year, but a substantial part o f  their earnings may also 
come from firming. In the Hail Haor area almost all fishers sell a portion of the catch in order to pay for the use 
of the beel. Bscause of this, determining whether the fisher works a s  a professional, for subsistence or 
seasonally is difficuk. Subsistence fishers are generally not willing to pay money to carh fish and they usually 
work with a scoop o r  c u m  Jal net and wncentrstc themselves at the periphery o f  the water body. The 
dominance of the Professional Fisher in the monitored data could be due to the reasons mentioned above. 

The professional fishers' dominance in the table below k passibly r I'eflediOn of the complexity of definiig the 
fisher's type. A similar dermrcation of fisher type will be nviotrind during firturn impad moaitoring. 



Table 3: Fisher Type Distribution by Season at the Hail  Haor Site 

3.1.2 Fishing Rights 

. . . .  Season . . - : lmidc ~d ~w;.+:j~ij:~j:i:i~._.:::b.. _ . . . . . . . . . . . . .  _ 
.. : :  - ;  : .....;.... 

m: . Prof-!?*. : b&,&a3,L1;1.~- ...: .. . . . . .  . . . . . . . . . . . . . . . . .  -..-_..- _ -_._.. H6 .... :; ..,', a:c;y.8E?> :i.:L,$: !:&. N&' %" ' ha:.- 

Pre-monsoon 463 90.78 2 0.39 45 8.82 

Monsoon 561 96.39 1 0.17 20 3.44 

Post-monsoon 1010 98.44 1 0.10 15 1.46 

DV 124 88.57 0 0 16 1.43 

Year 2158 95.57 4 0.18 % 4 5  

There are various fishing rights and anangements in the project area as there are throughout the country. 
Fishing rights and arrangements are crucial for harvesting and for the status of the fisheries in the area. It i s  also 
a factor determining local people's accessibility to the system for their livelihood. At leased and subleased 
water bodies fishers pay for access but among the monitored fishen the highest percentage (58%) said they 
enjoy free access to water bodies. These are fishing grounds either not leased out or partially leased out during 
certain times of the year. This fact implies that even the lessee recognizes a traditim of open access to water 
bodtes. The second highest percentage of fisher (39 %) sub-leases accesses to the water body. The arrangement 
i s  to pay a fee according to gear used for a certain period of unit time. The data indicates that over 2 O/b fish at  
water bod~es that they themselves lease. Outside the Ha i l  Haor site it was found that 65 %o f  the fishers enjoy 
free access to water bodies, 3 1 % ofthe fishen pay money to a lessee and only I % fish a t  water bodies leased 
by themselves 

. ._. . . . . . .  ..5;.i...; :+~t: :  ~ ~ H ~ ; ; ; ; ; : . ~ . .  .:; :.-; .........._..._._ . i ._ .:::.. :.;;:ii' .:': ..: ,:.: G : . S d # d ,  ';' ... = .. " ....... '. . : 

r n - w d a r l  ;..: - .... ;,.;.;=:.* '.W& ....... . .;.. :+.°;. :: :.:' ::;: .: Pr[,--4j: . > & ? -  __.__.___._.....*-.. ':vjq;.z::.:2: :.;% +?..k.,;Nc:;:3T;s-rNc ..... 7:: : . .% . &... 
0 0 0 0 0 0 

298 87.91 4 1.18 37 10.91 

499 75.95 0 0 158 24.05 

145 79.67 0 0 .  37 20.33 

942 79.97 4 034 232 19.69 

The access arrangements n r y  on the gear type, habitat type and over the seasons. Appendix 19 shows the access 
arrangement of commonly used gears over the habitats and seasons. Thela Jal has free access over the habitats 
and seasons The Current j a l  has free access during pre-monsoon and mostly free (75%) d u ~ g  the monsoon 
\Vk i le  the free access of Current Jal i s  limited to 16% and 33% during the post-monsoon and dry season 
respecttvely Throughout the year the Current Jal enjoys 41% free access and 58% under subleasing 
arrangement The Veshal has limited free access and either lease or sublease arrangements. Suta Jal is  manly 
sublease and few free access. 

The analys~s of fishing access by habitat shows that floodplain and river are mostly free access The la  and few 
current enjoys free access to beel and a l l  other gears access in the beel i s  either lease or sub lease The Veshal 
access in to the river mostly subleasing (Appendix 19). 

Table 4. Percentage Distribution of Fishing Rights at the Hail Haor Site 

. . . . .  Outtide Hail Banr C/o) 
1.09 
3 1.39 
65.49 
0 
0 
0 

Fishing Rights 
Leased 
Sub-leased 
Open Access 
Own water body 
No restriction for wnsumption 

Printe but not leased 

Inside H d  Bmr (./.) 
2.37 
38.67 
58.3 
0.07 
0.37 
0.22 
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I 

C ~ I  type md use vuy ihrou&ut the amtry. J b w b g  the di&not typcr of gsk is ingothut in 
u ~ * e ~ - - ~ t o ~ ~ ~ t h e f i r h ~ - * f o r a ~ - .  1 
To ddamine the CPUE, gear identification md rcmdardiBtio~l are d i a l .  Within Hail Haor 16 typsr of 
gern wur, recorded while outside the area 27 types were found (Appendix 2). A d m g  to the mode of 
opentiaq diimsim &d stn~ctm of the gear, they may be c a f e g o d  as seine nbs, 811 nbs, push nets. M 1 
ndr ,  lift nets, haps. hooks, spears, UC. In aa avenge a long-line had over 800 hooks in the Hail Haor site 

Table 5: Percentage Distribution of Gear Observed Imide Rail Haor (April L99-Msrch '00) I 
VeshaYKhara 206 0.44 
Ber Jal 152 0.32 
TbelalMa Jal 775 1.65 
Current Jal 20824 . - 44.29 
Suta Jal 7122 15.15 
Long-lie/Khati Barshi (units) 763 1.62 
Traps 16999 36.15 
Others 178 0.38 
'fotd : ..;. . . . . , . ... :. .;.. ..: - r  ... : I .... :i ..., ::..::. . :. 47019 - 

. . . . 100.00 . - 

Table 6: Distribution of Fish Catch by G a r  Inside Hail Haor (April '99-March '00) I 
Cur Totd Catch (kg.) % 
VcshaVKhara 10200.26 5.15 
Ber JaI 29152.78 14.73 
Thcla/Afi Jal 18283 66 9.24 
Current Jal 74014.14 37.41 
Suta la1 15975.48 8 07 
Long-IineKhati Barshi 40778.30 20.61 
Traps 7435.70 3.76 
Others 20213F 1.02 
T*W. - . . . ', . . . .;." .19m1, . . . . .. . 100.00 

3.3 Fishing Effort I 
Fishing effort is the means thugh which fisb a n  tau*. A Wing effort is m e  attempt by any amount of 
fishers utiq m e  sb of g-r. Dawduing was famd to be a means of f h i i g  in the Hail Haor a m  but hand 
picking u a W i n g  method w u  nd 0aridm-d. EPtort u rhnbrdizcd to m e  b w  fw ure in the extnpolatim. 
Fish yielb un be atimaed by findine tbs standard e5nt catch and the number of d i  types of efforts 

I 
( e ~ ) o p a n t s d m t b e d t h n a  ~ t h e i n t s r u ~ o t ~ d d t h e Q l n t i m o f h r b m g i s a r m t i r l f o r  
&in&tg y i e w  uahpit 61~8. I 



3.3.1 Fishing Intensity 

Fishing intensity a the monitoring sits varied according to r e a m  and g a r  used. During the differmt seasons 
the water level and habitat types change aod the intensky of the use of the- differad gear types ~ r i e s .  The 
Current Jal is the most common g u r  used at all sites compared to ocher gear typer (Appendix 3). Withi a 
habitat the number md type of gear also varies over time. This is u u d h d a b l e  as the effiucy ofgear depends 
on the inundation level. For example, use of the Current Jal increases as the water increases and continues to 

grow until rhe Post-Monsoon period while during rhe Dry season this type of net is used much less Overall 
observed fishing efforts over months in Hail Haor is shown in F~gure 1 The monthly ~r ia t ions  in fishing 
intensity and among different habitats and seasons are shown in Appendix 3. 

Figure 1: Fishing Efforts Observed By Month in Hail Haor 

3.3.2 Fishing Duration 

The use of fishing gears and operation time depends mainly on habitat bpe, water depth, t p e  of fishermen, and 
abundance of fish and species Fishing duration IS directly related to the CPUE and CPUA. F~shing effon u a j  

therefore standardized to one hour, instead of one day. in order to more accurately reflect these two formulaj 
Catches may be the same from day to day regardless of how many hours the fishers worked 

3.4 Fish Catch 

Catch can be shown in various ways as  shown in Tables 6-9 and Figure 2 and 3 .  We have assessed catch in 
t e rm of gear (Table 6). seasonality (Table 7). on an area basis as Catch Per Unk Area (Table 8-9) and on a Gear 
and habitat basis as Catch Per Unit Effort (Figure 2 ) and catch composition (Figure 3). 
Seasonal variation is shown in Table 7 where the data show that over 90% of the fish caught are captured in the 
Monsoon and Post-monsoon periods. 

Bawlinc Rcpon on Firheria, Vegdalioq Wildllrc and Household M e i n  C o m p i o n  9 
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Table 7: Seasonal Fish Catch by Habitat at the Hail Haor Site (%) 
I 

S e u o n  Month 
Flood- All 

.- plain River Habitats 
I 

April '99 0.27 0.00 0.33 0.00 0.59 
May 0.03 . 0.38 0.20 0.00 0.6 1 
June 1.47 1.1 l 0.72 0.01 3.31 

I 
Pre-monsoon 1.77 1.49 1.24 0.01 451 - -  

July 0.49 7.77 0.85 0.15 9.25 
August 1.60 4.52 0.66 0.24 7.03 

I 
September 13.71 9.06 0.52 0.74 24.03 

Monsoon 15.80 21.36 2.03 1.13 40.31 
October 1 1.74 4.60 0.51 0.29 17.13 

I 
November 12.31 7.29 0.86 0.50 20.95 
December 6.45 4.33 1.69 0.83 13.30 

Post-monsoon 30.49 15.41 3.05 1.61 50.56 

I 
January '00 0.39 1.19 0.08 0.00 1.66 
Februarv 0.15 0.00 0 00 0.00 0.15 
March 0.48 0.30 1.14 0.88 2.79 

I 
Dry 1.02 1.49 1.22 0.88 4.6 1 
All Semonr All Months 49.08 39.75 754 3.63 100.00 1 

3.4.1 lintha Fisheries 

Ka~has are brush piles used as a shelter or microhabitat within the enining habirat. They are normally used as a 
harven~ng device. Fishers deposit brush piles (lathas) within the deeper sections of a river or bee1 in order to 1 
attract fish for cover and food. Kathas help develop periphyron, or food for substrate feeders. A katha acts as a 
fish accumulation point and thus provides bener yields; it increases habicat quality and accordingly increases 
production. In an area where fishers want to secure sanctuaries they are also used as a fish protection device 
Observers should take care to note whether kathas are present before extrapolating data as the habitat increasc 

I 
and hi&er yield are limited to the area where brush piles are provided and not to the total habicat. However al. 
the habicats are affected by using the katha as sanctuary for b r d  stock. I 
Trees branches are used for the brush pile material. Water tolerant uees such as Hijol. Korach and Shaora arc 
preferred trees for kathas although there is some reservation among profcssional fishers towards using tht 1 
Shaora tree. Branches of other trees including bamboo are also used because these swamp wees are expensive 
and not available everywhere. Bmsh p~les are usually placed during the Post-.Monsoon season, preferabl: 
before the bulk of the water begins to recede. Kathas are usually wet harvested on a monthly basis. I 
Harvests from kathas in the monitoring sites and locations have been included in the data when enimating th 
catch ofthe water b~d~habitatnocationr. I 
During the baseline monitoring year 16 kathas harvests were observed in Hail Haor. The total number of kath 
observations was 28 because some were harvested more than once. The total area of observed kathas was 1.6 
ha. and the t-l harvest was 2829 kg. This represents an average katha yield of 1704 ks/hr. 1 

Basclinc Rcpon on fisheries. V e ~ o r g  Wildife and Household Rotein Co~vnpian 10 1 
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3.4.2 Pagar Firheriu 

Pagars are deep depressions or holes wi t l i i  the beels; so~netimes t l ~ e y  are referred to as kuas. Natunlly deep or 
artificial pagars attract fish during the dry season. They a n  common and somdimes katl~as a n  depoiited in the 
payars. Pagars, if managed as  sanctuaries. could e ~ ~ h a n c e  the recruitment 6 f  beel resident fish specier. As with 
d ~ e  katha fisheries, the catches from t l ~ e  pagan o f  the respective habitats and locations have been incorporated 
while estimating catch rates. 

Duriny the  non nit or in^ period. 6 p a y r  catches were recorded in Hail Haor while 42 pagars w e n  idkntified. A 
total o f  26 species have been recorded at pagan chat are common beel resident fish species. The total catch rate 
was I j47  k y l ~ a .  

3.4.3 CPUA 

CPUA, or Catcl~ Per Unit Area tneasutes total catch over a specified area. In this case the monitored habitats. 
CPUA depends directly on the illtensity of .fishing as well as on fishing duration. n ~ e  production, and 
subsequently the catch, depend on many variables of wvl~ich l l ~ e  more imponant are: 

* The extertt and duration of flooding d u ~ g  a given year 
Residual water levels during the Dry season h a t  are directly related to l~oldover stock 
The tinliny of floodirlg t l~at  impacts breeding and rnigrationlrecmitme~~t 

,The CPUAs at the motlitored locations of the study were recorded on a seasonal basis. Tlle data (T4blcs 8 aal~d 
9) sllows that d ~ e  l~igllest CPUA is duMg the Post-hlonsoo~~ season. Catches are low d u M g  the Pri-hlonsoon 
season and dlen increase as  the qood waters rise. The catch peaks during the Post-hlonsoon and then declines 
dur111g dle Dry season. It is relevant to mention dlat the Dry season is che most dynamic period for fish species 
As flood\vaters recede miyratory ~ l ~ d  beel resident specics become trapped ill depressions and aresthen more 
vulnerable to fisl~iny activities. As a result, c o ~ r ~ p e t i t i o ~ ~  is l~iylt and fish are more exposed to predation as  che 
water level drops t i d i e r  due to irrigation or reduced supply. n ~ e  reduction in dry seasoti water ultlmalely 
results in Ute reductio~l of parent stock and there can be a risk of depletin~ species below replaceable levels 
hecdo ta l  u~forlnation suggests that d ~ i s  is dlc case far illany species. 

Location Season 

Rustompur Beel - 58 18 100 68 158.87 Complex 
Balla Beel 2 5 9  .17 55 14 85 0 58 $5.57 
Weighted Average 163.95 

B a r l ~ n c  Repon on Fishen-. VcgqWl~oq Wildl~fc Household Protein ConsumPon 1 I 

F r e - b l o ~ ~ s o o t ~  blousoon ~ o s t : ~ o n s o o n  Dry : Yearly 

Jc~llua Deel 
Gopla River (Beel) 
Boulashir Floodplain 
Cl~cruadubi Beei 
Alni Beri Beel 

(Apr-Jun) (Jul-Sep) (Oct-Dcc) (Jan-hlar) 
13.37 62.8 1 26.11 I0 22 1 I2.80 
59.53 97.52 146.49 90.00 399.64 
I I 20 24.00 24.37 I0 21 69.82 

18.80 13 1.46 128.06 278.31 
22.56 23.47 79.85 1450 140.39 

62-Beel Corn lex 128.28 I 05 248.1.2 



Table 9: Catch per Unit of Area (kgha) for Habitats Outride Hail Haor 

Loution S a l o n  
~ r e - ~ o n & n  Monroon Port-Monsoon DV 

(Apr-Jun) (JulSep) (Oct-Ded ( Jm-Mu)  Y-rfY 
Gopla River (at 
Shamshergonj) 

- 61.71 192.96 133.15 387.81 

Boro Haor 8.0 1 26.05 139.85 173.91 

Shakha Borak Canal - 5.25 1 1.90 0.34 . 17.49 

Kushiyara hve r  - 31.88 d 46.66 19.66 98.19 

Beema River 135.32 66.08 77.68 279.08 
-- 

Kamarkhali Canal - 56.18 792.92 11.16 860.27 

Table 7 and Table 8 show the CPUAs for different monitoring locations by season for both inside and outside 
the Hail Haor site. Among the monitored locations inside the Hail Haor, the Gopla hver  accounts for the 
highest catch. Map 2 also shows the CPUA for Hail Haor. Among the beels, Chemadubi Bee1 yielded the 
highest CPUA. This is most likely because at this site the floods arrive earlier than at other beels and they nay 
longer than at any other beel. 

Comparison between data taken from inside and outside Hail Haor shows that fish catches are fewer inside the 
basin Outside the area, the monitoring location is an open system and catch representation wmes more from 
the canals and rivers. It is interesting to note that the catch at Kamarkhali Canal is higher than at the source 
river Kushiyara This is due to the use ofthe canals and secondary rivers as migratory channels between the 
Haor system and the main river. 

3.4.4 CPUE 

Catch per Unit of Effon (CPUE) is an important indicator of fisheries yieldlproduction. Care has to be taken 
regarding effon or gear standardization. In this instance the effort has been standardized for gear size wherever 
necessary. Current la1 and Ber Jal gear have been standardized for size and the individual unit ofgear has been 
defined as a unit effon. The CPUE was calculated as catch in kilograms per gear used for one hour by month a t  
monitoring locations. Operational hours ofthe efforts under the monitoring period have been recorded 

Baseline Repon on Fisheries, VcgcUtioq Wddlife md Hourchold R o l a n  C o ~ ~ l ~ p i o f l  12 
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Figure 2: CPUE of Common Gears  Used in Hail Haor I 
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In an earlier section it is ment~oned that out of the fishing gear observed at monitoMg sites, the CPUE or  the 
mon commonly observed gear in Hail Haor site--Ber Jal, Thela Jal. Veshal Jal. Current Jal. Suta Jal. Long-l~ne 

I 
and Tnp--haw been estimated. Monthly =nation is shown among the C P E s  of commonly used gears 
(Appendix 5). Figure 2 shows seasonal variation in CPUE o f  commonly used gears inside the Hail Hoar area I 
3.4.5 Catch Composition I - 
CaIch data bas been i n a l y z d  to determine the contribution of different spaia to the catch. &re are 68 fish 
spaia h i d e  Hail )iror and 79 outside Hail Haor recorded with their abundance in numbers and biomass. 
Appendica 7 and 8. present catch composition per h a b i i  and the lirr of species obscn~ed. For a bectcr 
unduamding of the difhmt.rpecia. a bbls grarping tosaha closely linked ~ i e t  is found io Appendix IS. 

I 

BEST AVAILABLE COPY 

I 





The contribution o f  each catch on the basis o f  their guild and percentage in  different habitats and seasons is 
shown in Appendix 6. 

Catch composition according to habitat is shown in Figure 3. The contribution o f  small fishes and prawn 
dominates inside the Hail Haor area whereas outside the basin small fish contribute less. .The contribution of 
small shrimp is higher in the beels during the Dry season. Quantity in terms of number and weight o f  fish 
caught is the indicator of the abundance o f  different species i n  the monitoring sites. Data show that small fish 
dominate in terms o f  quantity in kilograms as well as in number caught. It is wonh mentioning that there is a 
remarkable variation in species composition between the earlier study (DOF 1983-84) and the present study. L, 
the earlier study, Major Carp (Rui. Kalibaush. Ghainnna. Catla, Mrigal and Common Carp) were 4.29% of the 
catch composition while in  the present study they only represent an average o f  0.24 % i n  the Hail Haor. Outside 
the Hail Haor area the survey found that an average o f  8.3 % o f  the catch was Major Carp (Appendix 6). This 
i s  confirmed by DOF catch statistics that show a continuing decline in  the carp fishery as well as anecdotal 
information from older fishers who make similar complaints. This reflects the importance o f  connectivity and 
the recruitment o f  riverine hatchlings into the area. 

3.4.6 Species Diversity 

Species diversity forthe specific habitats and monitoring locations was calculated by o b s e ~ n g  species found in 
the fish catch on different observation days. In the Hai l  Haor, a l l  the water bodies are c o ~ e c t e d  during the wet 
season. During the dry season, water recedes From the basin and the remaining water accumulates in localized 
depressions. hlonitoring locations were selected and delineated as discussed earlier considering these and other 
factors. 

( Species diversity at the different monitoring locations-beel, floodphul, h e r .  and anal habitats-was recorded 
throughout the year and a dlversity has been shown in Table 10 and Map 3. The seasonal variation in specles 
diversity among the habitats is shown in Table I I. The different habitats over the season show higher d~versity 
d u ~ g  the Monsoon and Post-hlonsoon periods. While the habitat preference for many fish species is not rigid 1 there are a few species that live exclusively in the beels and a few that keep only to the rivers with a number of 
species exploiting both habirats. Appendices 16 and 17 show the habitat preference o f  the observed fish species 
inside and ouulde the Hail Haor basin Perennial beels, as shown in Table I I, show the widest dlversity of 4 species for a l l  habitats 

( The P d~versity IS the zonal diversity and has bee11 calculated for a project site that includes different hab~uts 
and spatial d~str~bution over the entire project area P d~versity for within Ha i l  Haor site i s  68; for outside the 
Haor ~t 1s 79. The species diversity o f  the region 1s referred to as y d~vers~ty. In this study the north central 

( region of Banlladesh i s  m e  o f  the y d~versity. 
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Table 10: a Diversity by Monitoring Locntio~l 

Location Diversity (# of lish species) 
Inside Hnil I l aor  

Gopla &vet 53 
Boulasl~ir FIoodolain 50 

r - 

Cllcmadubi Beel 39 

62-BecI Co~nplex 55 
All11 B e r ~  Becl 39 

Rustom~ur Bcel C o n ~ ~ l e x  49 

Balla Beel 39 

Outside 1I.d l l a o r  
Gopla h e r  (at Shamsheryanj) 62 
Boro Haor 57 
Shakhaborak River 30 
Kusl~iyara River 58 
Beenla Canal 56 

Kan~arkl~ali C v l d  64 

l'able 1 I: Scasol~al \'ariati011 in Spccics Uivcrsity \Vitllil~ a l ~ d  Outside the Nail I l l o r  Site 

- 

\Vitllil~ IIail Ilaor 1 Outside llail Uaor 
Flood- 

i v c r  a A I 1 Uccl flair1 
Itivcr Canal All 

3.4.7 Species Divcrsity Indiccs 

Post hlol~sool~ 

D y  Scasol~ 

Ycar 

3 natural harnlot~ic situation and w~t l~out  Iluluan mterfere~~ce, diverse and con~plex ecosysteltls are l~kely to be 
more stJble and able to recover from disruptions. A healthy. robun ecosystem is characterized by a large 
number of species none of which are over-represented in terms of individuals. A number of indices are used to 
describe species diversity of a habibat. Species diversity indices usually employ measures of the number of 
species present and the number of i~~dividuals per species in relation to the community of the observed water 
bodier/habiba~sAoations. Slnce these measures also imply the probability of encountering an indvidual of a 

-given species, h e y  express the number of species present in terms of ~robability. In ocher words the index is a 
ratio of the contribution of a species to the con l~nuni t~ .  There are number of biodiversity in&ces used by 
biologists but none are wl~olly objeaivc or accunte. However they provide a tool to b a e r  unde-d l 

Basclinc Rcpn  on Fishcriu;, Vcgcutiorc Wildlire m d  Howhold Rotcin Consumpion 16 

53 44 J 2 33 Y 

33 30 3 l 2 7 4 I 

58 57 5 J 4 1 68 

0 0 69 64 7 3 

25 6 5 0 J 1 62 

25 6 75 70 79 
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community and the species within that community. Simpson's lndex is the oldest and most simple, whi& is 
expressed as: 

D = 1 - n,,l)l 
D = Simpson's Index o f  Diversity (values from 0 to I )  
pi = o f  individuals ofspecies fin the c o m k n i t y  

Simpson's Index says that the probability of randomly picking two organisms of different species is 1 minus the 
probability of picking hvo organisms of the same species. The probability of picking an organism is $erefore 
the proponion of the organism in the community. Accordingly, the probability of randomly p i c h g  two 
organisms is the joint probability @,)I. The difficuky with Simpson's Index is that it gives litrle weight to rare 
species. 

The Shannon-Weiner Index factors in species individuals. It uses the following formula. 

H = Shannon-Weiner Index of Diversity 
p, = proportion of individuals of species i in the community 

A theoret~cal maximum evenness (H,, ) can be calculated using the following formula. 

H.., = -S ( I t s  In: I t s )  = In S 

\Vhere S = number of species in the community 

E q u i t a b ~ l ~ y  (I) can then be calculated as the ratio of observed diversity (H) to b.. 

.As mentioned earlier the dominance of a certain species means an imbalance and an unhealthy abuneance of 
~ndlv~duals  of that species in the community. This could also be a reflection of the vulnerability of othet spec~cs 

that habmt From this indication a thorough investigation could be initiated and measures undertaken to 
protect that spec~fic species. For example, if the number of individuals of a certain species is low then the 
evenness index shall show a low figure compared t o  the occurrence of individuals of the other specits in the 
habitat It could ind~cate that certain species are under pressure of a nature that muld eradicate that spqies  from 
the habitat. Care should be taken in this regard, as  the indices are calculated using the number of ind~vlduals 
and nor the biomass. 

lnd~ces tjpically measure the number of species cccurring in each of two communities to be compared and the 
total number of species occurring in both communities Jaccard's Slmilariry Coeff~cient has been used ro 
measure these similarities using the following formula. 

I = Jaccard's similarity coefficient 

j =The  number of species occurring in borh communities 

a =The number of species occurring in community a 

b =The number of species occurring in community b 

Baseline Repon on Rshcrics. Vcgc~t ioh Wildlifc and Household &Mein C o r n p i o n  17 
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I 
Table 12: Species Diversity Indicu Within the H u l  Haor Site I 

Indix 
Shannon- 1.92 0.68 0.71 0 80 0.66 0.74 0.70 0.75 . I I 

Jethua Gopla Bouluhir Cberua- 62- Alni Beri Rust- Bdla Cumulative 
Berl River Floodplain dubi &cl Bed Beel ompur &el Species# 

Species 37 53 50 39 55 39 49 39 68 
Richness 

Simpson's 0.8 1 0.91 0.9 1 0.93 0.88 0.90 0.89 0.90 

(\Veiner 

Table 13: Jaccard's Similarity Indices of Hail Haor 1 

I 
I 

Diversity Indices and similarity indices were calculated using the pooled spscia data from each monitoring 
locations (Tables I2 and 13). The indices can be seen as an indicator for measuring the impact of project 
interventions. 
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4. Turag-Bangshi Fisheries 

4.1 Fhhkrg I 

Thwt am p r o b s i a ~ l ,  -ml ~i~ md & i ~ *  8- h tk T w B - ~ ~ .  
fishing ucrder the ~ Q U S  categories varies ~aasoaally. It is evident fioui Table 14 thrt 
dominate ammg thtw r n m h e d .  Currat hl ownm make up the largest 
year. The Current Jd nd. -passive gdr. (h trhur d q ~  Q a* in the wrtM md 
pull it back a&. Whik thr %.h rre finduag their way kda k&e nts mml 
work. However, these men rn cannided prof'simaf fm Lhe purpose aC 
fishcries 

h general the access to the ~ u b d i a r  in the Turag-B&i Ck i-g bgm, them are ao I m d  beels. ~~b of 
the Monsoon season thee is Ibited accasa Po privately owned water b&, the pagrrs and the a h s " ( b ~ c  
below) but during the Mmscwn m n  ammr to all a€ these, except for the krthas, is apm. 

Table 14: Percentage Dkribdior of Fink Type at Tureg-Bmg~Ri Site by Sear)an 

Seasons Prafbsbnel Sernrsd Preksiand ~ubristtnc$ 
I 

b* @ !  NQ. YQ No. $-'. 
Pre-Monsoon 62 ' 89.86 7 40.14 0 q.0 

hionsoon 134 65.35 11 5,37 60 2Q 27  - 
Post-~Vonsoon 374 55-3 3 4 1 9.82 24 1 39 65 

D rv 433 76.50 2 0.35 13 1 21.14 
a d 

All Seasons 1003 66.1 6 81 3.34 ' 432 2650 

4.2 Fishing Gear 

Flshing pears observed in use at t h e t u n p h p h i  sne i t s  &oum b Tabh 15. There are 26 total .Gs of gear 
used at the site; a Iln i s  found in Appendix 9. I .. 

4.3 Fishing EffortAntemiZy 

The e r r O ~  for all the d i f f w a  kinds of 8-r have beon monlcd rc cninvta the total catch I EROflS d 
commonly used gwrr s n  shorn ~JI ~ p u d i x  10. It ir clear &, Curren~ Ja! dominetar btrt overaq fhc eflonr 
of rht dlfYerent gears over &he habitats and w+m my. Figure 4 shows the monthly nristion d c*m for h e  
cornmqnly used sears in thir rixe o w  thc r n b i i g  haahmd d. h ~1 avenge around 30blhook5 were 
observed per hg- l ine  in thir rite. 

h m ~ t i o ~ & j  eatiier in this mpt t  &Q m a 1  p k d  b r  any u c ~ i a l  to the amount ofwtch. 7 % ~  
duratirm of 8rhh.g has basn ~~ md w r d i s e d  to r ah time to olculake the FPUE. AJI 
efim$alwad cnch fbr &I pjodad hour of fishing h r  hem dm td utim#t4 the CPUA. It in h p o m l 1 0  

consida h e  upernions1 rim uh.a conriLriDg the ovVls & Born r habitat. The qxrniwll bovn for 
commhlyuard p .ur  ncsrdod Br difFwat habitats o w  Le moaths (Appendix 11). %be bmbn 



MACH I 
of fishing with the Current Jol gear is highest probably beciruse it is passive gear. Adivc gears a n  used less 
Frequently and for lers time. I 
Table 15: Percentage Distribution of Gear Observed in Turag-Bangshi (April '99-March '00) 

. . - 4 . .  :'f.:P.' !- m.: 1. . . . Tow Obsuved .I: .. '36 . 
~&hr;VKhara 15 0.24 
B c r j a W i  fal- 6 0  0.98 
MoilDorJMorhari Jal 642 10.45 
Thela JaY Jali 176 2.$7 
Dharma Jal 390 7.98 
Jhaki Ja1 228 3.71 
Current Jal 2970 48.36 
Hatborshi/Ckra Borshi 344 5.60 
Long-IindKathi Barshi (units) 19 0-3 1 
Gul2Gu.i  (Trap) 1089 17.73 
Ochers 109 1.77 
Total 6142 100.00 

Table 16: Percentage Distribution of Catch by G a r  in TutsgBangshi (April '99-March '00) 

Gear Total Catch (kg.) '!A 
Vesha VKhara 97.26 0 50 
Be rjaVKathi Jal 5048.52 25.74 
Moi/Dore/Moshari Ial 2669 1 1  13 61 
Thela JaVJali 632.60 3 23 
Dhanna Jal 18 16.68 9.26 
Jhaki la1 1261.48 6.43 
Current Jal 5123.12 26 12 
Hatborshi/Gara Borshi 1372 28 7 00 
Long-IindKathi Borshi 247 97 1 2 6  - 

GulilGuni (Trap) 910.10 4.64 
Others 43 1.84 2 20 
Total 19610.96 100.00 

Brr  Jrl  I 

Theb JJYJJL 

marl J ~ I  

Figure 4: FiBiag Eifartr By Mmth in Turag-Bragrhi 

I 
Bascline Report an A s h a i t +  Vcgetado~ Wddifc and Houschdd b i n  Conr\mrpion 2U 
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Table  17: Seasonal Pis11 Catcli by Habi ta t  a t  the Turng-Bangshi Site  (%) 

4.4.1 Estin~ated Fist1 C a t c l ~  (kg) 

The estii~lated fish catch in kilogran~s observed UI the differelit habitats is presented in Appendix 12. The Katha 
and payar catclles are included. It shows that d ~ e  fish catch varied anlong the hab~tats over the rnonlhs. hlond~ly 
fish catch by habiht is shown in Tablc 17, h.lo~~itoring results show tl~at d ~ e  a t c l ~  has wide r~~onthly nriation 
Such l a r ~ e  variatio~~ in monthly catcl~cs rii~y be related to fish i ~ ~ i g r ~ t i o r ~  fac~l~tics, rhe f lood~ng and inundation 
regimes, the byes  of habibts  and heir  linkages. Analyses of findings for d ~ e  mor~itoruig period show that the 
peak c ~ t c l ~ c s  wcre observed in October and Noveluber. 

4.4.2 CPUA 

The CPUA has b e c ~ ~  cstl~natcd for all rliollltonilg loca t io~~s  (Table 18 and hlap 5). h terms of se~sorl, d ~ e  Post- 
hlonsoon catch is the highest wl~i lc  in tenlls of habitat t l ~ e  calial yield is ren~arkably higher than theothers It is 
relevant to ri~c~ition U~at  t l ~ e  cmals  are n~iyratory cliaru~els wlicre 6sl1 [elid to accun~ulate. Canal a t c h i s  usually 
not expressed per hectare but pcr kilon~ctcr The canal catch depends on habitats connected to the m a l .  If a 
canal is c o ~ e c t e d  to a productive habitat and is a main c h a n ~ ~ e l  for the migration to and from that habitat then 
the canal a t c l ~  will be higl~er.  The intensity of fishing except Current Jal is also higher in the canal which will 
raise !he catch quantity (Appendix 10). 

Bawl~nc Rcpor! on Firhcricr. Vcgchlion. Wildlilc and Hourhold Rotcin Consump-ion 2 1 
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~ & l e  18: Catch Per Unit of Area  (kghlhi) in DiClcGt Locations and Habitats at the Turag-Banprhi Site - 

. . . . . . . . .  . . ~. . . . . . . . . . .  . . . . . . . . . .  ...... . . . .  -. 
...  ........... . . . . . . . . . . . .  . . . .  .._.i _ .. ..... ...... ' .  i.: i. .. : . -h.,.i ,,,. ' ' .-.-.- . : : ;  ..................... . .', .............. :*.: :.:; ::.. :.. --: :-. .S>S.L.. ...%......... .=.,.:..--::.;. *ass:a.>..~::.>~ .- ....... ::: . !:.. . .  . . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  . . . . .  . . . . . . . . . . . .  .. . . .  . . . . . . . .  : ... .. ..  ? .. . . . . . . . .  -;: .--.. :. .:" f'd,'.'. . . . . . . . . .  ...._.'<,._.ii.i._ 

h o t i o n  'prc-~&,on ..i f.Monrooa .:i::- : p e - ~ - n  . D+:-;.;.i;.. ................ Seriddi,:. . . . .  . . .  
. . . . .  . . ' . (b{ a&), ::: :: ; Y , : ( J ~ * ]  ,'$;.: , ' : '(m-&) !.::.I (J&*)YI:..\, ,.,: , , :, . . . . . . . .  . . . . .  . . . . . . . . . . .  ,. . . .; 1 .  . . . . . . . .  . . 

Mokash Becl (south) 4.41 28.05 7.45 39.9 1 
Mokash Beel (north) 4.3 1 15.25 1 1.70 31.25 
Kaliadaha Beel 1.72 10.08 30.32 13.48 55.60 
Mokash Khal (canal) 67.69 574.3 1 122.38 764.39 
Tung River 18.04 3.01 76.52 35.72 133.43 
Aowla Khal (canal) 92.92 534.86 627.78 
Aowla Beel 17.39 26.1 1 7.87 5 1.36 
Bangshi River 6.27 35.55 48.57 90.38 
Weishted Average 5 1.24 

4.4.3 CPUE - 
The CPUE has been calculated following the same principle and formula as the   ail Haor survey. The CPLZ 
has been considered on an hourly catch basis. Effort bas been standardized to one hour's catch from the 
recorded catch and operation time. The duration of fishimg using nnous gears over d i R e r e ~  habitats and 1 
months were recorded and will be used during impact monitoring to produce a realistic scenario of fishing 
pressure. Appendix 13 shows the CPUE for wmmonly used gears over months, seasons and habitau. Fipre 5 
shows the seasonal catch ability of common gears in different habitall. I 
4.4.4 Catch Composition 

I 
The relative abundance in kilograms of the overall estimated catch at the monitoring sites is shown in I 

Appendices I2 and 14 by species and guild respedively. The data shows that 83 species were observed during 
the monitoring period and that the highest catches were observed during the Post-Monsoon and the Dry season 
months in the beels and in the floodplain. Fewer species were observed in the PreMonsoon months. This is 
most likely due to lower water levels and the delay of the arrival of the Monsoon rains in 1999 and the 

I 
consequent drying up of most o f  the beels F~gure 6 shows the catch composition in the beels and river areas 
over the seasons. The small fish and prawn catches also vary seasonally. As mentioned earlier the prawns can 
more easily survive in a harsher environment and can dominate when the habitat is functionally segregated. The 

I 
dominanceofsmall fish, however. reveals the fishing pressure and the lack of a proper environment for the fish. 
The bigger fish, which need more than a year to mature and I 
spawn, fail to escape the tremendous fishing pressure. The small fish spawn yearly and can sustain the~r 
numbers better during relatively intense fishing pressure. It should be takm into consideration that the 
abundanceof smaller fish does not mean an overall increase in their numbers but rather a better survival strategy 

I 
and adaptation. 
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( 4.4.5 Species Diversity 

The species diversity of the h a b i t  was recorded in the different monitoring l m t i a u .  In the Turag-Bangshi 
site there a n  eight monitoring lacations including heels with associated floodpk'i and comecling canals and 
rivers. Beels, arcocirted floodplains and comeding canals arc h t c r c o ~ e c t e d  closely for a longer period of  the 
year. Species richness was analyzed for the Turag-Bangshi site. Mokash Beel, including the floodplain and 
Mokash Canal. are considered a primary unit. Aowk Beel, and the Turag and Bangshi Riven are also 
considered to be primary units. The species diventy ofthe primary unit is the a diversity. Table 19 gives the 
a d~versity of the Tung-Bangshi site. f l  diversity is the overall zonal divenity of a particular site; the 

a observed species richness of the Turag-Bangshi was recorded as 83 different species (Map 6). The regional 
diversity, y, is the species richness of the region. Table 20 shows the monthly and seasonal nriation in species 
d~venity over the habitats. Habitat preferences of the observed species in the Turag-Bangshi site has been I s h o w  in Appendix 18. 

I Table 19: n Diversity by Monitoring Location of Turag-Bangshi Site 

I Loeation Diversity 
Mokash Beel 70 
Turag h v e r  5 4  

I Aowla Beel 66 
Bangshi River 67 

I 
Table 20: Seasonal Variation in Species Diversity Within the Habitats at Turag-Bangshi . I - I  

Season Montb Beel Floodplain River Crnd All Habitats 

April 0 0 0 0 0 
May 0 0 26 0 26 
June 9 0 16 0 19 

Pre-Monsmn 9 0 27 0 28 
July 29 I! I2 2 3 3 7 
August 47  3 3  4 4  2 3 60 
September 3 7 12 26 8 47 

hionsoon 56 36 49 35 69 
October 48 3 1 4 3 26 6 3 
November 5 4 44 40 3 8 6 9 
December 42 36 3 2 20 5 1 

Post Monsoon 59 47 56 46 75 
January 3 6 26 26 I 2  46 
February 24 16 26 1 I 37 
March 36 26 28 10 45 

D r~ 45 32 38 I5 56 

- 
Species richness and various indices have been calculated to understand the health ofthe environment to supporn 
local species. The species richness shows the number of species o c c u ~ e n c ~ s  while the indices shows the 1 evemess and the contribution of the individuals of the speciu to the community. The iwo-ce of s p ~ i e s  
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MACH 1 
indices, analyzing indices and habitat similarity exercises has been discussed in the previous sedion of this 
wort.  Previous data does n d  exist, unfottunately, but the projec( will be genenting data which will provide 
sufficient background data to emluale trends. The habitat similarity for the Tumg-Bangshi site (Table 22) was 

I 
also analyzed as it had been dme for the Hail Haor site. The fmdings of the prcsmt study can be used as a 
benchmark to measure any changes due to project intervention or natural causes. Table 21 shows different 
indices mlues for monitoring locations of the Tung-Bangshi site. 

I 
Table 21: Speciu Diversity Indicu at the Turag-Bmgrhi Site 

. . - - . . -. :.-. M o l u h  r: Mokuh ? r i  ..Mdb: M o h b  -Twrp;:Bapgahi :Ao.rla Aowla 

I 
. Beel . . -. Beel . -. . he Beel W a l  R i w  River. Wal . Beel 

(South) (North) .. . .. . . . . .  . . 
Species Richness 56 . 58 6 0  39 54 50 60 67 

I 
Simpson's tndex 0.83 0.7 1 0.76 0.77 0.80 0.78 0.67 0.64 
Shanon Equality 0.58 0.51 0.54 0.60 0.53 0.54 0.42 0.45 

I 
Table 22: Jaccard's Similarity Indices of Turag-Bangshi Site 1 

5. Special Features 

5.1 Fishing by Dewatering I 
F~shing by dewatering refers to the removal of the water from a water body and the harvesting of every fisl 
from that h a b i t .  The process is illegal but popular to a fishernessee since fishiny by dewatering increases shor 
term profit. However. it is extremely darimental to  the quality of the habitat m u s e  it reduces or eliminate 
the brood flock. Furthermore, the damage is not limited to the speclfic habitat but can affect the emire beel 

I 
floodplain complex. I 
Dewatering reducer productivity and biod~versity and this is one of the main problems in the management c 
open water fisheries throughou~ Bangladesh and specifically in the Hail Haor basin. But data collection on IJI 
pradice is difficult and even risky. As the p m d c e  is illegal, the BsherAessce m y  n d  allow recording of th 
harvest. During the last season, in one instance, the fishernessec at one dewatered water body physicall 

I 
harassed fieldworltws. Cinfortunately, at the Hail Haor site. fishing by dewrtering is practiced at nearly all th 
&Is; at Tursg-Bmgshi the pradice does nct occur u there arc no leased out becls. I 



Section B 

Household Protein Consumption 

I 
I 

MACH 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I PREVIOUS PAGE BLANK 

e Barcl~nc Rcpon on Firhcncr, Vcgclalio~ Wildlrlc and Household Rolein Connunpion 29 



MACH I 

1. Introduction 

The goal o f  the MACH projed is t o  provide ecologically healthy management of welland resources (i.e. 
fisheries and h e r  wetland produds) to provide a sustainable supply of food to the m n l  poor. Baseline 
biodiversity monitoring o f  fisheries, vegetation, birds and wildlife'is being conducted at the projed sites. In 
addition to biodiversity monitoring, fish and h e r  pr*in consumption a t  the household level have been 
monitored from sample households in selected villages in the MACH project sites of Hail Haor and Turag- 
Bangshi. 

2. Methodology 

h the Hail Haor site. 490 households were selected from 14 villages while 280 households were selected from 
eight villages in the Turag-Bangihi site for household consumption monitoring. h both the sites, 35 sample 
households were selected arbiuarily from each village for household monitoring. Data was collected by local 
Resident Monitors for an interval of three days from each of the households. The intenewees in each 
household were women, since they tend to be the family cooks. All major sources o f  prorein-fish, mea, eggs, 
milk an dpulses were monitored and collected. The enumerators weighed items on portable scales provided by 
the project. Data collection from households began in September 1999 in Hall Haor and October 1999 at the 
Turag-Bangshi site. 

. 

3. Findings 

3.1 Hail Haw Site 

3.1.1 Per Capita Fish Consumption 

Fish consumption by household was found to \ary by land size, village and month. Table 2 1  shows the fish and 
other protein consumption at the Hail Haor site. The per capita fish consumption in Hail Haor was found to be 
higher than the national figure of 32.9 grams per capita (Table 2.1, h'atural And Eaen t  O f  Malnutrition In 
Bangladesh, Bangladesh Kational Nutrition Survey. 1995-96). The average per capita fish consumption by the 
sample households in 14 wllages from September 1999 to May 2000 was 46 y .  Table 21 shows that per capita 
fish consumption ranged from 50 g among the landless families to 51 50g  among the landouning farmers. The 
llkely reason for the higher fish consumption in the area than the national average is the proGmit). of the 
villages around the Hail Haor basin resources. 

Baseline household survey data shows that 68.23% of the sample households were engaged in commercial 
fish~ng and 16 % in subsistence fishing (Table 3.19 of Baseline Socioeconomic Survey. MACH) . Adhtionally 
the price o f  fish in the local markets is comparatively lower. 

. .  . 

There are differences m the quantity of fish consumed by households of d~fferent land slze classes Data shows 
that the families of poorer households consumed less protein during the nine month study period compared with 
the wealthier fann families. However, consumption of eggs was found t o  be higher among the landless 
households at the Hail Haor site. 

Eggs and milk were consumed in higher quantities by small f irmen compared lo a h e r  classes. This was 
possibly because, as shown below. the small & m e n  owned considerably more =ale and poulrry birds. The 
data shows that 79 %of small Ann  households owned cattle. 69 the highest percartrge. owned chickens and 
60% also the bigbest percentage. owned ducks among aU classes (Table 3.33 of the MACH project's Baseline 
Socioeconomic Survey). 



Among the different sources of p w i n  fish was found to be the major contributor per capita at 45.9811, followe~ 
by pulses at 12g. milk at 6.55& meat at 4.78g and furally eggs at 0.06g. 

Table 24: Per Capita Fish and Protein Consumption by Land Holding Class in Hail Haor Sept'yy to 
May'OO 

Class Fish (g) Meat (g) Egg.(#) MiUc @) PulPer 
Landless 44.98 4.43 0.06 3.90 1 1.46 

Marginal farmers 45.92 4.79 0.07 8.82 . 12.61 

Snlall fanners 46.62 5 .OO 0 07 14.32 13 54 

hledium farmers 49.02 6.74 0.11 8.66 1 1.96 

Large farmers 5 1 .SO 4.44 0.03 5.98 12.29 

All Households 45 98 4.78 0.06 655 12.00 

3.1.2 Village Comparisons 

The sample villages at the Hail Haor site are located in proximity to the wetlands of the Hail Haor basin Data 
was analyzed to assess the availability of fish and other protein food consumption in the different villages by the 
sample households. Table 25 gives data on the per capita consumption of mrious protein food items by village 
Per capita fish consumption was found to mry between 249 to 57g. 

The lowest fish consumption was found in Bade Alisha village. The reasons for this may be the more dinant 
location of the village from Hail Haor as well as lower involvement in fishing compared to other villages (only 
S49b involved in commercial fishing). Most of the villagers are blacksmiths by profession in Bade Allsha 
village. The highest per capita fish consumption was observed in Pashim Varaura \illage The reasons for 
higher consumption in this villaye might be the closer location of the village to the Hail Haor site and that the 
sample households are exclusively fishers. There is a daily fish marka near thc village and the villagers can 
easily purchase fish . . 

The majonry of the sample households in the vlllages of Shuilpur, hl~rlapur Namapara. Lalbagh. Pashim 
\'araura, Hazipur, Baruna hla~sarhatl, Baruna Baroban and Baruna are mvolved m commerc~al fishing and 
accordingly fish consumption was found to be hlgher m these wllages Most of the sample households in 
Bobasara vlllage are engaged m subsistence fishmg the nllagers have almost year-round access to Jahua Beel 
and the adjacent floodplams 

The consumption of dry fish was common in all the sample villages A higher consumption of dry fish was 
recorded in  Baruna Maigarhati village where overall fish consumption was found to  be less compared to orher 
villages (Table 25) except Bada Alisha village. Although 100% of the sample houseboldz are involved m 
commercial fishing in Baruna Maigarhati the reason for the low consumption of fish there is nor known 
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Table 25: Per Capita Fish and Other Protein Consumption by Village in Hail Haor Sept'99 to May'OO 

Village .. . '  F i s h 0  Mut'(g) - Egg (U) P u k  (g) . . . Milk (g) 
Shuilpur 5 1.07 6.78 0.03 7.45 3.66 
Minspur Namapan 47.60 4.82 0.05 6.68 4.04 
Boulashir Namapan 48.91 1.73 0.03 11.70 14.32 
Vimshi Namapara 45.77 0.85 0.05 18.89 12.18 
Bade AJisha 23.87 1.99 0.03 17.44 1.18 
Runompur 40.18 1.32 0.02 20.85 9.20 
Dighapara 39.57 1.75 0.03 13.96 4.39 
Lalbag 53.50 9.9 1 0.08 5.63 1.09 
Pashim Varaura 57.47 8.77 0.08 10.10 1 .OO 
Hazipur 51.88 2.78 0.05 6 20 9.37 
Baruna Maigarhati 34.24 11.55 0.02 11.60 5.44 
Baruna Borobari 49.16 3.54 0.0 1 12.61 2.43 
Unar Baruna 52.85 7.44 0.02 6.99 1.56 
Bobanra 52.68 4.90 0.02 8.33 l l .05 
All V i l l a g ~  45.98 4.78 0.06 655 12.00 

Consumption of meat was found highest in villages that are located closer to the larger towns and where mon of 
the households are Muslims. Table 25 above shows per capita meat consumption in rhe surveyed villages. The 
highest consumption of meat was found in Baruna Maigarhati. People there reported that beef traders live in 
their village and that the traders often sell beef locally at a cheaper price. 

Table 25 also shows that more eggs were consumed in Mirzapur Narnapara. Vimshi Namapara, Lalbag. Hazipur 
and Pashirn Varaura, all villages located nearer to the Hail Haor basin where many villagers are able to raise 
ducks. Per capita consumption of milk was found to be highest in villages where the households are dependent 
on agriculture in addition to  fishing. These villages include Boulashir Namapara. Vimshi Namapara and 
Bobasara. 

A higher consumption of pulses was found in the sample groups with more l-hdus who prefer vegetables and 
pulses over animal protein, particularly meat. Hindus observe several days or weeks in a year when n IS 

forbidden by religion t o  eat meat or esgs. The predominantly Hindu villages include Boulashir h'amapara. 
Virnshi Namapara, Bade Alisha. Dighapara. Rustompur and Baruna Barobari. Consumption of pulses has 
found to be high in these villages compared to ocher villages where Muslims are dominant. 

3.1.3 Comparisons by Month 

Sep-9 Od'OS Nor.9S D r . * S  Jmn.DO F.b.W Yar.'OO Almonlhs ' 

Figurm 7 : Ar8rap8 par sapila f8.h can*umptlon (9) in Hail Haor sn. by Months i 
* - -  .' -- - . . -. 



I MACH 

I Fish availability and consumption is influenced by seasonat Varistions in the water regime and fish produaion. 
Figure 8 shows per capita fish consumption by  months. Higher per capita fish consumption was recorded during 
the late or Post-Monsoon months that coincide with the rscessim of floodwaters and the  Dry season major fish 

I catch in the beels and canals (Figure 7). 

I 

The consumption rate began to decrease from January (51g) and this continued up  to May (45 g). During 
September the consumption was high (50 g) but dipped in Odober'99 (48g). Less fishing in October may be due ( to the rice harvest MACH socioeconomic survey. shows that here are 64% l a d  less, 18.5 Ye marginal. 9% 
small. 6% medium and over 2 %large landholding households among the sampled households ( Appendix 20). 

I 
Table 26: Percentage Distribution 01 Consumed Fish by Source in Hail Haor Site 

I Land Holding Sour= of Consumed Fish (Yo) 
Caught Bought Gift 

Landless 32.44 65.34 2.21 
Marginal farmers 34.05 
Small farmers 
Medium farmers 
Large Fdrmers 

I 
3.1.1 Sources of Consumed Fish 

I The fish consumed in the sample households were mainly from three sources. They were caught by members of 
the households themselves, they were bought from markets or they were received a s  giRs from relatives or, 

m 
neighbors. Table 26 shows sources of consumed fish by household and land holding in the Hail Haor site. . 

.A surprising finding is that most fish consumed by the sampled households are purchased either from markets or 
From fishers who sometimes sell their entire catch and then buy other fish for family consumption Total fish 

I consumed by the households for the period from September to May was about 6 6  % purchased and about 3 2  ' 0  

caught About 2 9.; of consumed fish were obtained from neighbors or relat~vcs a s  a gift A similar uend was 
observed among all social classes of households. However, among the landless and marginal Farm famil~es, the 

( amount of fish o u g h t  was found to be higher than in other social classes 

1 3.1.5 Species Cornposition 01 Consumed Fish 

The total amount of fish consumed by the households at the Hail Haor snc during the nine month monitomg 
pcnod are categorized into 13 groups according t o  fish type (Table 27) Data shows that the small fish group I ranked f i m  and accounted for 18 YO ofthe t l u l  fish consu*ed in I4 sample villages Snakeheads were found to 
be the second highest consumed species and formed 14 % o f  the consumed fish by weight. Small catfish ranked 
the third highest a t  653kg while major carp constituted only 3 % ofthe consumed fish in Hail Haor. Dry fish / consumption was found to be much higher in Hail Haor (284 kg 4 %) and ranked fourth 

- 
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Table 27: Speciu Croup Composition oiCoosumed F i h  in Hail Haor Site 

SDceia grow Tobl Coarumed Pbb lo Hla Haor S i  - - 
Weight (kg) . *A, 

Small fish 4.256.68 58.24 
Snakeheads 1,03 1.82 14.12 
Small catfish 653.14 8.94 
Dry fish 283.68 3.88 
Prawns 258.30 3.53 
Major carps 201.33 2.75 
Exotic fish 141.52 1.94 
Hilsha 137.4 1 1.88 
Large catfish 116.67 1.60 
Eels 92 85 177  . -. 
Minor carps 78 11 1.07 

ife fish 56.81 0.78 
iers 118 0.02 

Total 7,309.49 100 

3.2 Turag-Bangshi Sile I - 
Per capita fish consumption rare in Turag-Bangshi was found to be lower than in Hail Haor. Table 28 shows the 
fish and other protein food consumption in the sample villages in Twag-Bangshi site. On an average per capita 
fish consumption was found ro be 25 g. The highest consumption of 30 g was found among the landless 
families and the lowest of 25 g was found among the large farm families 

I 
The overall consumption of other protein sources-m- eggs pulses and milk-was found to be higher i~ 1 
Turag-Bangshi than in Hail Haor Fable 28). In addition to fish, it was foundthat the landless families in Turag 
Bangshi consumed slightly more eggs than @her family classes. Tbe fish catch in the Turag-Bangshi s ie  i s  

si@if,rsntly lower than Hail Haor and is the likely cause of lower consumptim. I 
Table 28: Per Capita Fish and Protein Consumption by Land Holding Classes in Turag-Bangshi Ot1'99 

to Apri1'00 I 
C l u r  Fish (g) Meat (g) ERE (M) Milk (g) P u l r a  (g) 
Landless 30.06 6.65 0.05 12.71 13.87 
Marginal hrmen 28.79 10.47 0.04 17.35 15.33 
Small farmers 28.34 8.37 0.04 15.37 16.47 

I 
Medium farmen 29.84 13.30 0.04 32.19 16.98 
L a m  firmen 25.30 10.42 0.03 28.05 14.38 
All Boucbolb 2526 8.64 0.04 17.07 14.83 

I 
. .  . ~ .  ~ 

3.2.1 Village Cornparisom 

I 
The avtnge per capita consumption of fish and h e r  p-in foob  ~ r i e d  by villages in Tung-Bangshi. Tab 
29 shows that the lowest per'capka fish consumption of 17 g was recorded ia Taltoli village and the highest c 

I 
34 g in Kaliadoho. 7bs higher consumpion of  fish in Kaliadoho village is  due to its loution between the Tun 
River and Mdtesh Becl where villrgm are closer to fishers. In Taltoli villa&e the mrjority of barsebolds we I 

Buclinc Repad on Fishaia. Vewliorg W~Mife and Household Rolein Consumpion M 
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involved in crop firming and subsistence fishing. 'Ibe majority of the villagers are also Hindu and avoid fish at 
certain religious occss'ms. Cmcurnption of dry fish k s  the highest io Majukhan village. 

Table 29: Per Capi ta  Fiuh and Protein Consumption by Village io Turag-Bangshi Oct'99 t o  Apri1'00 

I 3.2.2 Comparisons by Month 

I The highest consumption of fish was recorded in September; the trend declined overall from that point. In 

I general. less fish were consumed d u ~ g  the Dry season, from February to May of 2000 

I I I Q ;  .o I, 
i r r i  - 

- 
3.2.3 Sources olConsumed Fish 

la. rr I 
344 

x I ?  

..... : YO. . 

I Table 10 shows the percentages of the sources of consumed fish The amount of mark. purchased fish was 
found to be higher in Turag-Bangshi than in Hail Haor. The findings show that the households of the poorer 
classes tend to catch more fish than the households of the morc weahhier families while the wealthier I households buy more thm their poorer neighbors. 

. . 

. . 
&. 
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Figure 8: Per capita fish omsumption (g) in TuragBangshal by monks  
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I 
Table U): Percentage Distribution 01 Conrumed Fish by Source in Turag-Bangshi Site 

C l m  - Solom of Conrnmed F i b  PA) 
d a u ~ h t  Boight GiR 

Landless 3 1.54 63.49 3.95 

I 
Marginal farmers 26.00 69.54 3.58 
Small firmen 20.31 75.93 3.49 
Medium firmen 17.21 79.50 2.61 

I 
Large fanners 17.16 75.83 5.72 
All Classes 27.1 1 69.08 , 3.81 

I 
3.2.4 Species Composition Of Consumed Fish 

I 
The total amount of fish consumed by the households at  the Turag-Bangshi site during the nine month 
monitoring period are categorized into 13 groups according to fish type (Table 31). The data shows that the 
small fish group ranked at the top and awunted for 48 % o f  the consumed fish. Exotic carps and dher exotic 

I 
species (13 %)were found to rank second in consumption followed by major carps (I2 %), small prawns (8%). 
eels (5%) and catfish. Dry fish consumption was low (7kg: 0.53%) in Turag-Bangshi. It should be noted that 
all exotics and most major carps are from fish ponds rather than the open water. 

I 
I 

Table 31: Species Croup Composition of Consumed Fish in Turag-Bangshi 

Species group Consumed Fish in Turag-Bmgshi - - - - 

Weight W Y. 
Small fish 603.68 48.24 
Exotic fish 159.23 12.73 
Major carps 149.74 11.97 
Prawns 102.95 8.23 
Eels 63.65 5.09 
Small catfish 51.39 4.11 
Snakeheads 48.44 3.85 
Large catfish - 36.89 2.95 
Hilsha 17.84 1.43 
Minor carps 7.15 0.57 
Dry fish 6.62 0.53 
Knife fish 3.40 0.27 
Others 0.37 0.03 
Total 1,251 38 l W  



I 
MACH 

Section C 

Wildlife 



MACH is w o r k i i  wkb local communities to manage their natural resources in order to provide them with a I 
sustainable supply ofwetland ptoductr. Baseline studies have been conducted in order to determine the existing 
environmental and social situations to allow the project to better serve the needs of the project corqmunitites. 
Additonally these reports will the project to measure changes brought about as a result of project intcwcntions. I 
Vembrate wildlife (Birds, Mammals. Reptiles and Amphibians) are a part of that environment. The major 
emphasis of the baseline studie has been on the resource most impomt  in people's lifes- in the case of 
Bangladesh wetlands that is the repective fisheries. A very limited wildlife survey has been conducted to gain 

I 
information panicularly on birds and wildlife present a t  project sites MACH-CNRS is responsible for 
developing a quan~tative baseline for wildl~fe by indicating presence or absence of species surveyed I 
1.1 Coal and Objectives I 
The ~ o a l  of the survey is to develop a qualitative baseline dam set on the animal species present within the 
project area duringthe baseline year. Specific objectives are a s  follows. I 

List the available species of Amph~bro. Repnlln, Aver and Momrnoi~o in the project area 
Prepare a list ofthreatened (Critically Endangered. Threatened and Vulnerable) species found at the 
project sites according to the IUCN-Bangladesh Red D& Book 

I 

. . 

The following methods were used for recording presence, for ident~fication and for gathering information 
Presence or absence was determined in both general surveys and transects during the two major seasons, winter 

I 
(dry) and summer (wet). I 

Transect lines were drawn across the observed habitau 
Plot counting to enumerate the density of amphibians and slow moving reptilian species 
Dropping counu for mammals and predatory birds 
Flashing for nocturnal birds 

I 
Photography. call. and trap collection of specimens for taxonomic confirmation 
Block counting for fast moving reptiles. birds and mammals 

I 
LnteMews with local people such as fishers, boatman. forest womi collectors and other professionals I 

An assesrnent of habitat types was wnducted at each of the sltes. Transects were designated covenng all Hall 
Haor including beels. paddy fields. the homestead areas and riparian vegetation. Additional information that 
will be presented in the watershed planning document was wlleaed on areas in the surrounding watershed 
including lemon gardens, tea gardens, natural foresf rubber plantations and forest plantations and natural forest. 

I 
A transex from the main landing east of Beri beel to a palm uee at Bhunabir included two types of habiits- 
beel and paddy field. Tmsect 2 (from Foyubad hill's Wood bridge to Bridge on paved road in Bhunabir) 
included the homestead a&s, riparian mas. lemon gardens and tea gardens m d  Tnnsed 3 (from West of 

I 
Maprchhan Khasia-punji to the rnnh of #I0 d o n  of Burburidham tsr prden) contained the rubber 
plantations, natural forest md forest plantations (Map I). At the Tung-Bangshi site, three tnnrear were dnwn 1 
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covering all the major habitats viz. Beel, River, Floodplain, Sal forest. Riparian cone, Paddy field a d  

I settlements. T m s e c t  I covers ho. Bastali Village (North of T m g  River) to West of S i b a h a  b u r .  T r a n s a  
2 covers from west of Baraibari bazar t o  Kalidaha bridge. Transect 3 coven  from Boalia village to Turng 
riverside. 

3. Findings 

I 
During the first visit (3-5 October 1999) to the Cheruadubi Beel. Balla Beel and Fuainna Beel of the Hail Haor 
basin, a total of 97 species including five Amphibians. 18 Reptilians, 17 Mammalians.and 56 Birds were I recorded (Appendix 21). The wet season survey *w conducted during 11-24 A p d  2000. 129 species 
consisting of five Amphibians, 17 Reptilian, 88 Birds and 19 Mammalian species were recorded during that 

I survey (Appendix 22). A'total o f  165 species was observed at the Hail Haor site duringthe year survey. 

Ln the Turag-Bangshi site the dry season survey was conducted during 25-28 January 2000. 116 species were I observed including five Amphibian, I4 Reptilian. 83 Birds and I 1  Mammalian (Appendix 23). The wet season 
data was collected during 18-20 May 2000 and six Amphibian, 16 Reptilian. 72 Birds and 16 Mammalian 

I specles were observed (Appendix 24). 

The cumulative species diversity o f  wildlife of the sites has been arranged counting each species only one time 

I in a common table (Appmdx 25). There are I65 diRerent species present at the Hail Haor site while at the 
Turag-Bangshi site there are 144. A cumilative total of 196 wildlife species including reptilian, amphibian, 

I 
mammalian and birds, were observed (Table 32) at the two MACH sites. 

I 
Table 32 : Vertebrate Wildlife of Hail Haor and Turag-Bangshi Site 

Amphibian 5 5 5 5 6 6 7 1 N"v'ldL,fe 
Mammalian 17 19 2 1 14 16 20 24 

I Birds 5 7  88 119 83 72  102 115 

Tot  d 9 7  129 165 116 110 1 44 196 

I A total o f  26 species of threatend non-fish vertebrate spectes were identified at the sites as shown in Table 33 
These included critically endangered (CR), endangered (EN) and vulnerable species as 2 .  13 and I I I respectively. 

I 
Barcl~nc Rcpn on Fishcrier, Vcgelatiok Wildlife and Household Rotein Consumplion 39 



Table 33: Threatened wildlife Species Identified at MACH Silcs 
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1.  Introduction 

MACH Projed has been working since early 1999 to enhance the aquatic resources at three project sit= in 
Bangladesh--the Hail Haor site in Srimongol, the Tung-Bangshi site in Kaliakoir and the Sherpur site in 
Sherpur d iN id .  The natural resources of wetland vegetation proGdes food. forage, hwsing materials and other 
~ l u a b l e  resources. A vegetation s u m y  is therefore important to h o w  the status of these resources. Since the 
abundance and wr i ay  of vegetation  MI^ with the seasons this survey was cooduded once in the Dry season and 
again during the Monsoon season. In order to eNblish a baseline for vegetation species diversity, surwys were 
conducted in the three sites. In this report the Hail Haor and Turag-Bangshi site r e s u b  are inclllded; the 
Sherpur results will be added at a later date. 

Data was collened by brea field'obsenation and by interviews with the local people. Quadrate qualitative (for 
aquatic vegetation) and quadrate quantitative (for terrestrial vegetation) methods were also used in this survey. 
M e r  visiting the field, nansecu were drawn based on vegebtion diversity. occurrence and habitat types. The 
vegetation was studied in the wrying sized quadrates. For the aquatic and terrestrial vegetation study 2m2 and 
41 '  quadrates from each t m s e d  were examined. . For aquatic vegetation, twe, habitat. cover and use were 
examined while for terrestrial vegetation. density, frequency, abundance, relative density, relative frequency, 
relative abundance and important value index were studied. 

3. Findings 

3.1 Hail Haor Site 

In h e  Hail Haor site 84 species (Appendix 26) of vegetation were observed during the Dry Season from 1 
Sovember 99 to 30 November 99. Among the total species 53 genus and 26 families were observed during this 
period. 

In the Wet season 86 species (Appendix 27) of vegetation were observed; among these I I species are dominant. 
These are Ory:n rufippgon. Hygroryza arisrara. Eichbornio crossipus. Psundo rophis sp. Nyrnpaea sp. Nelum/ro 
nuc!kra. Monochoria hasrara. Hydrilla verticilbra. Najas grarnineo. Ceroroph.vll~rrn sp and U~ricularin ourra. 
Among these hydrophytes local people use 17 wriaies; three for fish food (H)drialla. Najas. Arolla), six for 
canle food (Jhoradhan. Paun, h i l ,  Jarmoni. Chatiogol. Chdo  Chesra), two for bio-fertilizer (Jarmoni. F u h )  
and one for their own consumption (Padma. Sbapla. Shingni). The Hindu community uses leaves and flowers 
from the Padma fortheir festiwl and larmonifana, locally called Dal, is used for katha fishing. 

h total of 107 species has been recorded in the Hail Haor site through out the year. (Appendix 28) 

Table 34 : Types 01 Vegetation Observed in Hail Haor 

of Vegehth 9. No. Dq %on Wet S u r o a  
1 Free floaring 6 5 
2 Roating leaved 7 8 
3. Submagal  floating 8 5 
4 Rooted fubmw~ed 5 6 



3-1 Twag-Bangslli Sitc 

A raJ of 20 spccics (Appendix 29) of-OFI -dm I 4  Rmilk w&m lkrmsd duriug the vcgctatio 
during the Dry season in t w ~ , b & ,  _Wmh abd Kat id ls .  

Durins the Wet season a total mi59 specicr (Appendix 30) of aquatic vegetatmn were observed in thr 
h the Mokasll Beel, 3 1 species were from 21 smur and 12 b i l i e s .  In Kali~dhn Beel there were 31 
species &om 25 genus and 16 hmifirr and in Abwh B-1 dnm were 22 v i e s  from 16 genus and 12 

A total of 52 hydrophytes has beon rucordsb h Turag-Bangshi silt (Appwdix 3 1) 

Tabk 35 : Types of V e g e t ~ t i m  Observed ia Turag-Banghi 

SI. No. Types of Vegetation . Dry Season Wet Season I 

1. Free floaters - 5 2 
2 Floating leaved 3 4 1 

1 
I 

3. Submerged floating 3 
4. Rooted submerged 4 6 
5 Rooted emergent 7 25 1 

Total species observed- 20 . 40 

4. Terrestrial Vegetation Sti~trls 

For the research on riparia11 -tiwi It aach zite two rurvays werecadwed  during two seasons 
season (froni November to Januaq) and the htmsoon seararr ( h m  Jqnc to August). At the Hail 
suMyg were conducted 1-27 Novcmber 19W ond 18-3 1 July 2000. At fbc Turag-Bangsbi slte su 
coechatd 22-27 January 2000 ud f -9 Sepkember 2000. 
A t&l of 55 terrestrial vegetarian species (Appendix 32) has beer t t ~ o d e d  i t 1  Hail Haor site and 63 
h e n  rcsordcd in Turag-Bangshi site (Appmdi-x 33). 

It is cl&r that the number of nposier h r w d  during the Wet &earn b ~OIVH than during the winter 
cur aiso be mid tirat duti113 d e  \Yvltcr, &a dominant species is rhc $tars lkhinochlon s~agrrincr 
during tile Wa.se.asm chc dminan t  specia is Hjdrilla k r t i c ~ l b f r  (Kab Shaola). a 
Fran h i s  kfomrarion it is char hat sukicnt wetcr and tempancurs are essential forhydrophytcs 
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Apppcndix 1 
MACH 

H a b i t  

M M  D D Y Y  

I .  Information about Gear and Fishermen type: 
I .  I Gear: I .2 No. of Gear: 1.3 Length (m): 

1.4 Width (m): 1.5 Diameter (m): 1.6 Mesh s i z i m  

1 7 Fishermen type. 1.8 Involve person 1.9 Villages. 

1.10 Distance from village to  habitat (km) Dm 

I 1 I Total number ofthis type of gear operated today 

2 .  Fishing time. 
2 .  I Fishing began at: m 2 . 2  Time spent for present catch: 

2 .3  Expected to end at: I77 'I/ 2.4 Expected fishing hour. m rrl 
j Species, number and wei&t of caught fish (g). 

Spec~es  Number \Ve~ght Spec~es Number We~ght ~~~ nun= 

Total weight (sample) [ ~ n  case of sub-sample] c l In I l  
5 .  Fishiny rights (code): ( I ] Name of Enumerator: 
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Appendix 2 - List .. .. olObserved Gears a t  Hail Hqor  

Local Name Inside E l  H a o r  Outaide H 3  E a o r  
VeshaVKhara J J 
Ber Jal J J 
Garncha J 
Thela Jal lJali J J , 

Current Jal J J 

Koch J J 
Kathi Borshi J 
Doar J 
Hat Borshi J 
GuliIGhuni J J 
Gara Borshi J 
Polo J - - - - 

Jhuri J 
Hatani J J 
Dewatering J J 
BanafBara J 
1Souka Shecha J 
Daon Borshilongline J J 
Taki la1 J J 
Sum la1 J J 
Uthal Jal J 
Lauya Jal J 
Hogra J 
Afa Jal J 
Faron J J 
Chonga J 
Chalun J 
UkalFuka J 



Rustompur 
VeshaVKhara 0 0 0 0 3 2 0 0 0 

Appendix 3 -Average Commonly Fihing Efforts (obrervatioluldry) r t  H.il Haor 
Months April May June July hmrt Scrpt Od. Nov. Dec. Jan Feb MLQ 
h i d e  Hail Haor 
Jcthur Beel ! 
VeshaLKhara 0 0 2 1 0 0 0 0 0 . 0  
Ber Jal 1 0 0 0 0 0 0 0 0 / 0 
Thela Jal 0 2 0 0 0 0 2 3 2 1 
Current Jal 14 64 91 110 59 17 8 0 4 4  
GuldGuni 5 48 0 0 0 28 66 0 0 0 
Suta Jal 0 0 0 0 30 27 0 0 0 3 
Gopla river (Inside Hail Haor) 
VeshaVKhara 0 4 7 7 0 0 1 3 12 0 0 9 
Ber Jal 6 0 0 0 I 0 0 I 0 0 0 I 
Thela Jal 0 0 2 2 0 0 3 0 0 0 5 
Current Jal 0 0 0 0 0 7 64 4 0 20 0 0 
Gul~/Gun~ 0 0 0 0 0 0 0 0 0 0 0 0 
Suta Jal 0 0 0 0 0 130 0 0 0 0 0 0  
Boulashir Floodplain 
VeshallKhara 0 I 0 0 0 0 0 0 0 0 0 
Ber Jal 0 2 2 0 2 I 1 0 0 0 0 
Thela Jal 10 7 13 4 5 0 0 0 4 0 I 
Current Jal 3 2 1 63 7 8 68 88 166 148 72 0 3 5 
GuldGun~ 570 471 123 0 0 0 0 I2 145 0 , 9; 
Suta Jal 0 0 0 95 10 166 I25 72 0 0 0 
Cheruadubi Beel 
VeshaWara  0 0 0 2 0 0 1 
Ber Jal 0 0 0 0 I 0 0 
Thela Jal 0 0 I 4 0 0 2 
Current Jal 0 0 9 20 30 0 , 49 
Gul~'Gun~ 0 0 0 0 0 0 0 
Sura Jal 0 80 116 116 0 0 0 
Alni Beri Beel 1 

Veshab'Khara 0 0 0 0 0 0 0 0 0 0 0 0 
Ber Jal 0 0 0 0 0 0 0 0 0 0 O , ?  
Thela la1 5 0 0 0 0 0 0 3 I 0 0 1 
Current Jal 0 0 21 0 0 0 0 19 200 0 0 I I 
Gul~tGun~ 0 0 0 0 0 0 0 0 0 0 0 0 
Suta Jal 0 0 0 0 0 0 19 0 100 0 0 0 
62- Becl 
VeshalMhara 0 0 3 0 I 0 0 0 0 0 0 
Ber Jal 0 0 0 0 I I 2 4 I 0 0 0 
Thela Jal 4 8 I 0 I 0 I I 0 0 0 
Cunmt Jal 0 0 383 429 341 376 814 176 18 0 0 
GuldGun~ 0 517 253 0 0 0 0 107 96 0 0 
Suta Jal 0 2 0 0 64 162 129 64 0 0 0 
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Ber Jal 0 0 0 1 1 0 0 0 0 
Thela Jal 0 0 0 0 0  0 0 0 0 

I 
Cumnt Jal 0 0 246 115 446 319 0 0 
GulVGuni , 0 0 0 10 42 140 0 0 O 0 I 
Suta Jal 0 0 171 28 152 120 0 0 
B d a  Beel 
VeshaUKhara 0 0 0 0 0 0 0 

O 0 I 
Ber Jal 0 0 1 0 0 1 0 0 
Thela Jal 0 4 5 0 0 1 1 
Current Jal 0 0 20 25 24 14 218 I I  0 
Outside Hail Haor 
Gopla River (Shamshrrgonj) 
VeshaVKhara 0 4 7 7 0 0 I 3 12 0 0 9 
Ber Jal 6 0 0 0 I 0 0 1 0 0 0 

I 
Thela Jal  0 0 2 0 0 0 0 3 0 0 0 
Jhaki Jal 0 0 0 0 0 0 0 0 I 0 0 1 1 
Current Jal 0 0 0  0 0 7 64 4 0 20 0 
Boro Haor 
VeshaKhara 0 0 0 16 3 I 0 0 0 O 0 I 
Ber Jal 0 0 0 0 0 0 0 0 0 
Thela Jal 0 0 0 1 0 0 1 1 3 
Jhak~ Jal 0 0 0 0 0 0 0 0 0 1 0 
Current Jal 0 0 0 0 0 0 0 0 0 
Shaborak Canal 
Veshawara  0 0 0 0 0 0 0 99 0 I 
Ber Jal 0 0 0 0 0 0 0 
Thela Jal 0 2 1 0 0 0 0 
Jhakt Jal I 0 3 0 0 0 0 1 0 
Current Jal 0 0 0 0 0 0 0 
Kushiara River 
VeshaLKhara 6 5 3 3 2 0 0 0 O 0 I 
Ber Jal 0 0 0 0 0 0 0 0 
fhsla Jal 0 0 1 2 0 0 0 0 
Jhak~ Jal 2 2 2 3 2 I 0 3 I 2 
Current Jal 0 0 0 0 I 0 0 0 
Bcczna 
VeshaKhara 4 8 6 4 2 4 3 I O I I 
Ber Jal 0 0 0 0 0 0 0 0 
Thela Jal 0 1 0 1 I 0 1 0 
Jhakt Jal 2 2 4 3 3 0 1 2 I 2 
Current Jal 0 0 0 0 0 0 0 0 
Kamarkh~l i  Canal  
VeshaVllhara 0 1 2 3 2 0 0 0 O 0 I 
Ber Jal 0 0 0 0 1 0 0 0 
Thela Jal 2 4 2 9 2 I 0 0 
Jhaki Jal 1 8 7 11 10 I 0 0 I 0 
Cumnt Jal 0 0 0 0 0 0 0 0 

O I 
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( Appendix 4 - Anrage Fishing HOUIY of Major G a r  by Month, S~UOII and Habitat in Hail Haor Site 

Wabin Hail I-hor OIltrideHdHra 
Tbela Veshal Cumat Ber GuW Suta lbela Veshal CweDt Ber maLi 

Ghuni Jal 
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10576 31.69' 0 46 

I! 9 Tit Puti 3 t 694 32.197 0.45. I 

) '20 CLeng 5161 30-13' 0.41 1 1 

'? I Gora Gutuml Gawa Shj 5146 39.*3 0.43 

1 ,  32 Magur 259' 2633 0.37 
I 

23 Tepa 2990', -- 
) 24  ~ o j a ;  I 07 19.85 0.28 

>S Glluns Khglislrn p q  -;- , - 7 -  - 4 2755 15-84 0.22 

I a,-- 3 , I 
w ELI **Y *!  1 . . 

'P1;mffnc on Fj&crit% = p W h 1  wU&irt ~d hw -h~fi 

I I 



S t y :  Specju Name - - - .. . . .To$l.Npmber. ' WtSgbt(Kg) ' . . ,.+. .-r ..- .*.- , ,, .-- .'.... ' i ' .  
. 

. . - -  . % ,.; ** -:-.. . . . . 4 : .  . . . .,i .:rs:: .p .-a _ .... .-. .: . -. . ,. -: . a- : 
1 6  Gol Chanda 19504 ' 12.92. 

2 

0.\8 

27 Thengua Echa 902 1 10.76 0.1 5 

28 Kani Pabda 7 13 8.56 i). 12 

'29 Kalibaush 3 1 7.58 0.1 1 

30 Kuicha 2 1 6.6 1 0.09 
1 

31 /Foli 162 6.17, 0.09 
* 

3 2 'Belc 567 5.82' 0.08 

! j j  J l r i l i  Puri 902 1 3.88 0.05 
I 

F4 Chela IS10 3 .OO 0.04 

125 ihlrigcl 8 1 2.87 0.04 
1 j 6  f Furani Puti 5196 2 . 5 7  0 041 
j 7  /Kanchnn Puti 340 2.47, 0 03 

7 s  ~1.3111b3CIrsnd3 
I 1 r9;sj 2 . 5 8  o 02,  

;9 'Kali~Xapti Koi I 2 1401 2.14' 0 051 
:40 Boro Bairn 1551 0.781 0 01: 
4 1 Golss'Kabasi Tc11gr3 720: 0.721 0 01 
a7atar 4 I258864 

- Baseline rcwrt on Fisheries. veaetation. wildlife and household fish consumption 
6o I 



Potka RitP Mda 1 
Hil* - :WIa a a- a l e  I 
Miror Carp k g a  Chanda , 
Gol& Echa LUAbf b d a  - 

, - Gang Tengr~ Gol Chmda I 
I 
I - Buth Koi B a l i  C h a d b l i t  C_hqiCa - 

T e n p  (Bstasio) Kbalisha 
1 S e ~ i r  (Ewufi) fa1 hhha 
1- M a  Chuna Khstrsha 
I - 

. Raiya - Dankina 
lGon qi . - - - - - , 

'3ieni/Bh eda - .- 

I - - Gittum 
! - - Tm Chokha 1 

Boro Balm 
Guchi Bairn --- 

f a n  Bairn I 
! - .  

4. - Kuicha I 
- 

f ; sk r  - 
-, -Shol - - 

BEST AV,ILABLE 
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. . ...... -. 

1 VeshaVKhara 15 Dewatering 

2 16 Dam Ber la1 Bonhhngl ine  

3 Moi Jal 17 Fash Jal 

4 Thela JaVJali 18 Suta Jal 

5 Dharrna Jal 19 Uthal Jal 

6 Jhaki Jal 2 0 Dtiore Jal I 

7 Current Jal 2 1 Lauya Jal 

8 Kathi Jal 22 Gomi Jal 

9 Koch 2 3 . Mashari Jal - 
10 Hat Borshi 2 4 Chau 

1 1  Kathi Borstri 25 Chalun 

12 Gara Borshi 26 Ram Jal 

13 Guli/Ghuni ; -- I 
I4 Hatani I 

--  

I 

Appendix 9 - List of Gears Observed in Turag-Bmigrhi , 1 1 l J h  *,, 
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Appcndix 10 - Average Fishing Efforts v ~ s t r v e d  in r Day at Turrg-Bangshi Site 
I 

Mootb . . s:;:..-, APN , Y : m e  .Juty:: I &Rust -> T . We= ._ Wt - =35.Vq9Y/Z W. -:xman: : P-W . -. ' March 
I 

Mokesh Beet Oouth) 

Ber Jal 

lhela Jal 2 2 4- 
Jhak~ Jal 

Current la1 
Uhore JaT 

3lokesh Khal - Jal U 0 0 I--0 
Ber Jal 

lhela Sal 
Jhakl Jal 

Uhore jal 

Her la1 
I hels Jal 
Jhak, JaI 

Current Jal 1 0 0 0 0 0 0 0 0 
Dhort Jal 0 (1 0 U U u 1 1 0 

AEowla Khal 
Mor Jal 0 t U (7 0 0 
Her Jal a U U U 0 U 

Ilwla Jal Z 0 U 0 1 0 
Jhaki Jal 0 1 0 2 3 0 

Current hl 0 t 0 0 1 0 
Uhore Ja1 I V U T 4 U 
u 

I 
M o ~  Jal U U I) U 1 1 1 I 1 
&rr la1 0 1 1 1 2 (I 1 0 f I 
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TbeIa hl 4 2 V I 2 U - 0 1 1 
Jha.1 Jal U a 0 0 1 1 2 4 5 

Current Jal 11 21 31 I > 18 29 40 J 8 ri 

I 
Ber Jal 0 0 V W 0 0 ' 1  1 1 d - 

rlhela Jal 0 f 1 0 0 ' 0 0 0 0 (r 
Jhakt Jal 0 I 2 1 6 3 1 3 

I Current Jal 0 U U U 0 0 U 0 U 0 
L h - 

I 
4 

I 
1 

E 
I 

I 

I 

1 

! 
t 

- 

l b  

i. 

I 

I 
r c. u . a * b r .  -. *,--.,- -.. 

-- I ~ ~ i ~ ~ f t ~ ~ ~ t s , ~ ~ q ~ m d ~ ~ ~ ~ ~ ~  
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BueCne rrpon on Firhsics, vtgdotion, wildliCe and howbold fish consumption 66 I 
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4 2 0 
1 

I mela la1 1 2 0 U 1 & 
Jhak~ Jal 0 U 0 U t 1 2 4 5 

Current Jall 11 24 37 1 5 IS 29 4T) 38 ' 

I Uhore Jal I 0 0 U 0 0 0 V I Q  

g 
MOI Jal U U 1 0 0 L 2 .  L L 3 

I Ber la1 U 0 0 u 0 0 I 1 1 d . 
TbeIa Jal 0 I I 0 0 U 0 U 0 0' 
Jhak~ Jal 

I 
0 1 2 1 6 3 1 3 2 1 

Current Jal 0 0 0 0 0 0 0 0 U U 
Uhore Jal U U 0 0 1 U U 0 CT- U 

- .., 

; 1 Al&&a% ,c vu< -. , . , 

. . -  i 
Ba#line rtport m F:*.= -0% W e  *!d !Bb em?* I", 
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I - Apr-99 0 0 0 0 0 0 

, - May-99 0 0 0 0 0 0 
JLUI-99 0 0 0 0 0 0 I 

Pre-Monsoon 0 0 0 0 0 '  0 
Jul-99 5.75 0 6 J 0 0  0 
Aug-99 0 8.50 0 12 50 , O  4 33 
sep-99 0 4 0 0 0  0 

hlonsoon :5.75 7 6 ' 1 2  50 0 4.33 I 

Od-99. ' 0  '0 0.50 0 0 I97 
Nov-99 1.69 0 5.63 1 08 0 2 84 1 
Dec-99 0 0 0 0 1 2 4 4  0 , I --- 

1 Post hlonsoon 1.69 0 . 3 92 1 08 0 12 5 8  
2.00 0 0 0 0 12.21 Jan-00 

I 
I 

1 
J Feb-00 0 - 0 0  0 0 1300 I 

L Mar-00 0 0 0 0 0 1 1  8h i 
Dl3 2 00 0 0 a 0 0 ;', 44 -- ---- 



A p p d i x  12 - Ekhrtcd Catch by Specica in Turag-Bangshi Site 

15,54 

I 1 & 

3 Boro Bairn 38004 0.38 3355.4# 11.52 
- .  i 

4 , J t t  Puti i 225390 2.28 1664.24 5.73. 

I I 

1021191 1 -04 849.65 

1 1  iTarir Bairn 476761 0,48. 762,64 

112 ,we 
I I I 

1929 141 1.951 740 29 

11 3 fLamba Chanda I 1480186; 14.981 718.44 

- 1 . -  

19 ;GokKabas~  Tengra f 25277' 340 01 
' -  

1 17 

'20 i S d a  Chinsri I 146913 I -491 316 05 1 W 
L 

21  :aeb * 
4 5008 Q 4.551 314 53 1 08, 

I 
I 70147 o 71i 287 83  o 90 
I -- 

107761 0 I t  24 I 85 Q 81 

23 - I Raqa Chanda 1 299874. 2 12 234 5 4 ,  0 81' 

5 jWChmda 134634 2 37 201 65 0 7 
!26 jm 4P8g8 O X )  200.44 0 69, 

127 / ~ u i  1790 0 02, 357.79, 0 -9 
44387 0 45 149 8 0 5 2 '  - _  

0.39 143 67 0 49 

30 1K.alibaus.h 743. 0 01 133.45 0 48 
L - 
3 1 lIBoura 46621 0.05l 133. t 
I 

32 %l 13861 0.01 127.21 
- -- 

33 [ ~ a i  4025 0.04 11  1.W 0 38 
3 4  Chuna Kbalisha . 1265211' 128 1 0 . 1 5  0 34 

- - 
35 I Comon CarpKarfu --E 0.00, 86.5 0 3 
36 M& $ 3 ~ 7  o.ss] 75.1 1 o 26 
* . -  I 
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l?hai Shor ht i  2741 0.001 63.46) 0.22 

43 Magur 267 0.00 38.35 o.l$ 
44 Bagha Air 293 0.00 3 5.65 0. 1 2 

.45 Hilsha 16128 0.16 35.5 1 0.13 
46 KhalLaKharhulIa 1283 Q , O l  32 72 0.1b 

47 Foli 453 0.00 32.3 1 0. i i  
48 Sdver Carp 120, O.W, 30.84 0.1 1 

C 

49 Khal~sha 6273. 0.06. 30 12 0 1 1  
150 I ~ a n c h a n  Puti 

I I 

1 42481 0.04! 2 s  631 0 091 

I 53  l ~ h a r  Puti 
I I 

147/ 0.00; 19.56 0 0 3  

5 ITepa 3934: 0 04: 19.3\ 0 07, 

! ua i ! ! . ,  I 
---- ---- I 

: 5 7  /Dankina a I 5 0 5 4 3 ,  11 3 :  0 05 0 31; 

/ 5 S  Golda Echa 1519, 0 02: l l  161 0 04 

159 Pea11 L- 174' 0 00, 10 19' 0 04 
i60 /Sllony - 131.  O 00; 9 96' 0 01 

!6L / B ~ t h  E;&~li/ Chats 2 J 36i . . 0 01, 9 3 3 .  0 03; 

/ 6 ? 7 ~ u  u air/& data  31: 0 OO! 9. I 0 03 

f63 JGora GutumfGanga 
- 

8291 0 0ll 5 59:  0 01 - 
4 Sha 
,64 Gugri Bita 83361 0.08 5.1 0 02 

265 0.00 4.01 0.0i 

9 13 0.0 1 3.97 0 01 

70 Chep Chela 5470 0.06 3 .64 .  0.0 l 
71 Poa 3 1 0.00 3.32 0.0 l 
72 Tin Cbckha 4 164 0.04 3.06 0.0 1 

I 

73 P a s h i  1061 0.01) 2.23 0.01 I 
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Appendix 15 - Grouping (Guild) oftfie Commonly Obruvtd Fiah Specits 

Jat Puti -tius sophore . 
' Kanchan Puri Pmtius conchonius 
Tit Puti Puntius ticro 
Eli Puti Puntius gelius 
Futani Puti Puntius phutunro 
Teri Puti Puntitu rerio 
Mola Puti P unrius wganio 
Shar Puti . Puntius sorana 
Chola Puti H Punrius cho!a 
Bagha Pub 1 Puntius sngma 
Mola Amblypharyngodon molo 
Dhela Ambl_vpharyngodon rnrcrolep~s 
Chela w g a s r s r  pholo 
Chep Chela Chela /C!~!?UCU i 
Ranga Chanda C h a d  rungo ! 
Lamba Chanda Chon& mmo 

! ~ o l  Chanda 
I 

Chanda baculrs I 

'chaplla Gudusra chapra ! 

,Ualrsha - - C o l r s ~  ~ Q S C I O ~ I ~ S  - - 
y ~ a l  h a l l s h a  ; ~ o l r s a  10f;us 

-Ah--.- - 
Chuna Khalisha l~o l r sa  labor 50 

Dankina ~ R U S ~ O ~ U  don~cw~ir~s 

& 
- - 

.KO; Anabas resrudrncus 
KallO'apti Koi Badrs boms 
Bele Glossog&r us gricrrs - 
Ran i Bofra darro - 

:Kachlo - Concu soborna 
'Kaikla i 
L 

Xcrtenrdwz concrlo t 
Poa Pama pm I 

,Pea11 Hspidoppnna moror I 

T m  Chokha 
4 

Apfochcr fus panchax 
l~csha Racon& ~sse!rona 
Nandil h k o  rrpndrna 
Narkcli Chela -sfer bocalra 
Natttni Cremps nobr lis 
K a kra Crab sp. . 

I T e t r a h  curcuria 
Buth KoilBali ChatdBa1itol.a ~ e m a c h i l u  botia 
Anju hnio reno 
Put ul BOti(l l ~ h a r u  
Konl Netki b f e s  cvicvn~cr 

& - 

b5 
Baseline npon on Fisheries. vcgetatier~ Wik and howehld f i i  consumption 74 
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l Lakka Volvnemur indfcw I 
I - ..- 

Gora Gutum/Ganga Shagor 
Ful Chela &fmosromaphulo . 

- - -  

I 
-- 

]Gar Koia T 

Gugri Bila 
Btack Cup 
Velikura 

Potka Tetradon patocu 
Moa Rahree coho 

Mylophatyngodon plscew 
~ - . - - - - - - 

k x k h a  Kholisha 
Sheild Kholisha 

1 Raiya 
b a r n  baji I I 

Coliso Iabiosus 

Bwlinc report oa Fizbaics, w o q  wildlifk .ad -M tidt oowmpion 75 

, 
GangChelalGhon Chel 
Gura Fishes 
Peashi 
Xiarnoli Chapila 
Kechi Khalla 
Swapan jhuri 

Aspidupun'o jay  

Mugil coscasia 

. . 
. . 

M a j o r  Carp . 
: .. . - .. . . . .  
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Gang Tmgm Gugara n~ridescens 
Tmgra (Batado) Botasio botasio 

Ga~oru cenia 

Air W~SIEIS uor 
Gud air1Guzkat.a Wystus seenghla 
Bagha Air Bagc~rius bagonw 
Boa l Wallogo orru 
Baghaura 
Rlta Rim nra 
Ppgas Pangosius pongosius . . .  . . ........................................... . . . . . . . . . . . . . . . . . . . . . . . .  . . 

. . . . . . .  . . . .  . . . . 
. . ....... . . .  1ie1s  - I 

:8oro Bairn ~asrctcembul t~r  ormums 
:Guchi o aim ~ i n c e r n b a l u s  poncolus 
\Tam Bairn ~ a u o g n o r h u s  antlearn 
,Kuicha (Cuchro mchra 
:Kecho Bime ~Ophrchthr.s boro 

. . . . .  . -. . - -  . . . . . .  . . .  .; - .; -- . . . . . .  . . .  . . . . - .  

Snakeha& . . . - 
. . -  ..- . . . .  I 

I . . -  . . . . . . . . .  1 

,Tab ICh~nrul prrncror~rs - 
LShol (Chmna s~rrar~rs 
'Goja r - IChPnrw mnmlrw 
:cheng iChpMp gachua 

. . . . . . . . . . . . . . . .  . . . .  .- . . - . . . . . . . . . . . . . . . . .  ............ -. :-2.-- . . . . . . . . . . .  . . . . .  . . . . .  brawn . ' .  - -  . . . . .  . . . . . . . .  
Edra ~ ~ ~ r u b m c h r u m  lomrret 

- 

'Golda Echa ~ ~ r u b r a c h ~ u m  rosenbergir 
S o h  Chingri ~ d r r t c h i u m  
DimuaKathalia Echa 1 
tThennua Echa ~ a c r n b r a c h i u m  birmonincs 

I 
- - 

Boiragi Echa 
. . . . . . . . . . .  . . .  . . . . . . .  - - . . . . . . . . . . .  . ....... ,... L -..- . . . . . . . . . . . . . .  ::.. .;: .... :.:::.::::. .-.:.:-.-:,A >.., Exotic. . ., . . . . .  . . ........ ................................................... . . . . . . . . .  . . .  . . -- - .  . . :. -- -- - .;.. 

. . - - .  ; . . . . . .  . . . . . .  . .-- -.- . . I 
. . I 

Thai Shor Puti h t i u s  gonionorvs i 

Nailotika ~Oraochromis nilorinrs 
African Magur \Clrmas gonepinus 
Tclapia -mis (Telapicr) morsambi~s 
Silver Carp rhalmich/)tys molildx 

,Grass Carp ~ ~ e m p h o ~ o d o n  idellus 1 

pirror Carp lCyprimrs carpi0 sprcularis 

Btrlilw npon a Fish- rc@tio~ WiR .Id haubold fish amw@on 
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hy  Fish 
I 

;Rodkst 
L8it)u - "..,%.> -. ......-. .. Esm".".'- .:. ... 

p: - :.,. ", .... ....?.. li W Y L & j l '  ,.,* . .F . -J- ; - .  ..!.I* ..x'I*--....... a . .  ". . .  ...... ...: . . - :  4 i. i;.~. ;.+"y4- :. -*.' \. ::: :?-il'.- : ;- ;.:. :G~~Sii;~...~~&:~~,. . . . . . . . ' .  . . 
I -.. --:I:;:*: : :.-st=.+ .- - -.- ...... . : f . . - y - L  * -..; ;: .. ;--: ,:2;.rG-.+&&:>: 4*3;:$: ==:..& +$ ..-..s%:. , ..:. . .. , ;;.t. .:. %.l;c ..:*.. .m..r-.s.x: :i: ip.'.,; ,. --. . . .  . . -  .,-.,.... %,$:= : -",, - .  ,e::,-. . . -  .: :.:*it I:..:. :%:a. 9 ........ I,. .::.:-.;:..rn:tl.:;*.:. . . . . . . . . . .  . . . . .  

LHtlsha I ~emalosa ilisho 



Appendix 16 - Species and Habitat Preference Within Hail Ha 

- - . . - . - . - . - . - 

-- - 
-- 

Beel Resident - -.- 
Bsel Resident 
Beel Resident ---- 

!Beel Resident 
Beel Resident 
Bee1 Resident 
Bee1 Resident 

3 1 f Shol Beel Resident 
32 !Gojar Beel Resident 

Bee1 Resident 
Bee! Resident 
Beel Resident 

3 6 Kani Pabda Beel Resident 
3 7 Shing Beet Resident 
38 Magu r Bee1 Resident 

- 39 
- - -- Fol i 

--  - 
Beel Resident 

40 Gura Echa Bee1 Resident 
4 1 Na ftan i . Beel Resident 
42 Boiragi Echa Beel Resident 
43 Reckha Kholisha Bee1 Resident 
44 Shcild Kbolishr Bee1 Resideat 
45 Thai Shor P d  Exotics 

Bastline report on FishaScs, vcgtlatioq wil- and household fish -@on 





MACH 

-. * '. x+z &,,.*;;-*2+ &bM &- "- ' - 
1 - .. ..-.-. -.- - - -..*-.- e -. - .  

I Jat Puti Beel Residtnt 
2 Kancban Puti Bee1 Resident - 
3 Tit Puti Bael Resident 
4 Jhili Puti Bee1 Resident 
5 Futani Puti Beel Resident 
6 Chola Puti Bee1 Resident 
7 Mola Bee1 Resident 
8 Dhela Beel Resident 
9 Chela Beel Resident 

J 

p Chep Chela Bee1 Resident 
1 1  Ranga Chanda Beel Resident 
12 Lamba Chanda Beel Residcrrt - 
13 Go1 Chanda Beel Resident 1 - 
13 Chaplla Bee1 Resident I 

I5 Khalisha Bee1 Resident 
16 Lal Khalisha Beel Resident i 
17 Chuna Khalisha Beel Resident 
18 Dankina Beel Resident 
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Appendix 18 - SpIcica Name and Habitat Prcftrcrcu In Twag-Ban@ Site 

]Tit Puti b3eel Resident 
- - -  

'4 Jhili Puti Bee1 Resident 
5 Futani Puti Bee1 Resident 
fi Chala Puti Beel Resideat 
7 Bagha Puti Beel Resideat 

I 
8 ' ~ o l a  Beel Resident 
9 Dhcia Beel Resident 
10 Chela Bee1 Resident 

I 
1 1  ' Chep Chela Bee1 Resideot 
'I2 Rangg Chanda Beel Resident 
13 Lamba Chan& Beel R ~ i d e n !  

'I 
!I4 Go1 Chanda Beel Resident 
[I 5 

+ 
Chapila Beel Resident 4 

116 Khdisha Beel Resident 

I 
1 

17 -La1 KhaIisha Bee1 Resident 
! 18 Beel Resident 1 I 



! - 
!7@ - 

& 
73 

174 
[7 5 
1 7 6  
GT- 
hp 
79 
80 
8 1 
'82 
8 5 

----- 
Bagha Air !Riverme - 
Batasi B x h a  kverine 

IRivcriie 

Boal 
Fbta 
S ~ l o n g  
ChakdGangindKaouak 
b l s h a  
Ghaura 
GangCheldGhora Chel 
Peashi 
Baspatakzult  
P& 
Nayan bali 

Riverine 
Riverine 
Riverine 
Fbverine 
Riverine 
Riverine 
Riverine : I 

Riverine , : 1 

Riverine 
Unknown 
Unhown - 



Szuon EnglirhNarne Luscd No Rutriction Open Aceerr Own S u b - h a d  Totd 
PreMmsooo VcshaVKhan , 14 0 13 0 0 27 

Ber Jal 0 1 10 2 0 13 
Thela Jal /la11 0 1 58 0 0 59 
Currmt Jul 0 0 30 0 0 30 
Sum Jal 0 0 1 0 0 1 

Overall 14 2 112 2 0 430 
Monsoon VeshallKhan 9 0 1 0 9 19 

Ber Jal P 0 8 0 13 21 
Thela Jai [Jab 0 0 24 0 0 24 
Cunent Jul I 0 88 0 28 117 
Sub Jal 0 0 6 0 9 15 

Overall 10 0 127 0 59 196 
Pon\lonsoon VeshalW.;tarr 0 0 0 36 56 

Ber Jal 1 0 10 0 22 53 
Thela Jal iJa:~ 0 0 33 0 2 35 

Shah Jal 0 0 2 0 0 2 
Cunenr Jul 2 0 36 0 181 219 
Sub la1 2 0 5 0 .  77 8-1 

Overall 5 0 86 0 318 409 
DqSeason VeshalUara 0 0 0 18 18 

Ber Jal 0 0 1 0 4 5 
Thela Jal !Id1 0 0 29 0 0 29 
Jhak~ la1 0 0 1 0 0 I 
Currenr Jul 2 0 S 0 I5 22 
Sub Jal 0 0 I 0 0 I 

Overall 2 0 37 0 37 76 



Table 2: F i h i g  Ac- by Cur and Enbitat in Hail Haor rite 

Hnbitat Ceu Name LuKd No Restriction OpenAccar Own Sub-leued Total 
Bee1 V e s h r m  0 0 0 0 3 3 

Ber Jal 0 0 9 0 31 40 
Thela Jal lJali 0 I 40 0 1 42 
Current Jul 5 0 23 0 157 185 

Suta Jal 2 0 2 0 64 68 
Overall 7 1 74 0 256 338 
Floodplain VeshaVKhan 2 0 3 0 5 ' 10 

Bet Jal I 0 14 2 7 23 

Thela Jal IJali 0 0 80 0 1 8 1 
Current Jul 0 0 I32 0 62 191  
Suta Jal 

Overall 
h v e r  V e s h a m a r a  

Ber Jal 
Thela Jal IJali 
Jhaki Jal 
Current Jul 
S u b  la1 

Overall 
Canal VeshaVKhara 

Ber Jal 
Thela Jal /la11 
Current Jul 
S u b  Jal 

Overall 



Table 1: Distribution of H H s  by Lanil I i o l d i t ~ q  I:!.:*. In Hall Haor 
.. . .~ 

Landless M,lrql~i.~ l :;1!1., ! I M o c 1  i urn Larqe T o t a l  -. -. -. - . . . . , -. - - - . - . 
Village Name No (1) N o ( $ 1  NC, I NO ( 0 )  No ( 0  1 -- - - - - . . 

( 6 1  No -- --- . . - 
Uttar Baruna 21 6 0 . 0 0  F 1 1 . 4 3  I t ! .  57 1 1 1 . 4 3  3  8 . 5 7  35 100 .00  
Baruna (Borobari) 22 6 2 . 8 6  7  2 0 . 0 0  2 5 . 7 1  3  8 . 5 7  1 2 .86  35 100 .00  
Baruna (Migherhati) 27 77 .14  7  20 .00  0 0 . 0 0  1 2 . 8 6  0  0 .00  35 100 .00  
HazipUr 21 6 0 . 0 0  7  20 .00  3 8 . 5 7  3 8 . 5 7  1  2.86 3 5  100 .00  
Paschim Varaura 21 6 0 . 0 0  10 28 .57  2 5 . 7 1  2 5 . 7 1  0  0 .00  35 100 .00  
Lalbag 17 48 .57  8  22 .86  G 17.14 4 1 1 . 4 3  0  0 .00  35 100 .00  
Dighapara 25 7 1 . 4 3  6 17 .14  3 8 . 5 7  1  2 . 8 6  0  0 . 0 0  35 100 .00  
Rust ompur 26 7 4 . 2 9  3  R .  57 :\ 8 . 5 7  1 2 . 8 6  2  5 . 7 1  35 100 .00  
Bade Alisha 16 4 5 . 7 1  8  ?:' .a6 8; 17.14 4 1 1 . 4 3  1 2 .86  35 100 .00  
V i m h i  (Namapara) 25 7 1 . 4 3  5  1 4 . 2 9  ' 1 4 . 2 9  0  0 . 0 0  0  0 . 0 0  35 100 .00  
Boulashir 21 60 .00  6  1 1 .  14 I, 1 4 . 2 9  3 8 . 5 7  0  0 .00  35 100 .00  
Mirzapur 24 68 .57  5  1 1 . 2 9  3 8 . 5 7  1 2 . 8 6  2  5 . 7 1  35 100 .00  ' 

Shoilpur 25 7 1 . 4 3  8  2 2 . 8 6  1 2 .  86 1 2 . 8 6  0  0 .00  35 100 .00  

TOTAL 291 6 3 . 9 6  84 1 8 . 4 6  4 2  9 . 2 3  28 6 . 1 5  10  2 .20  455 100 .00  

Table 2: Distribution of HHs by Land Holding Size in Turag Bangshi 

Landless Marginal S m a  1 1 Med i urn ~ a r g e  Total 
Villaae Name No ( 0 )  No ( $ 1  No I No I ' b l  No ( $ I  No ( 0 )  ~. - <~ - ~ ~- . . . . ~. . . . -. . . . ~ ~ . ~. 
Ma jhukhan 20 57 .14  13 37 .  14 '1 5 . 7 1  0 0 . 0 0  0 0 .00  35 100 .00  
Taltoli 17  48 .57  10 2 8 . 5 7  3 8 . 5 7  1 1 1 . 4 3  1  2 . 8 6  35 100 .00  
Bastoli 19  5 4 . 2 9  8 22 .06  I n . 5 7  3 8 . 5 7  2 5 . 7 1  35 100.00 
Kaliadaho 19  5 1 . 2 9  5 1 4 . 2 9  5 1 4 . 2 9  1 1 1 . 4 3  2 5 . 7 1  35 100 .00  
Sholhati 17 40 .57  1 1  31 . 4 3  1 14 .29  1 2 . 0 6  I 2 . 8 6  35 100 .00  
Gopinpur 17 48 .57  9 ;!!1;11 5:71 (1 17.14 1 2 . 8 6  35 100 .00  
Boroi Bari 26 7 4 . 2 9  7 ?O.OO 0 0 . 0 0  7 5 . 7 1  0  0 . 0 0  35 100 .00  
Medi Ashulia 24 68\57 5  1 4 . 2 9  0  0 . 0 0  5  1 4 . 2 9  1  2 .86  35 1 0 0 . 0 0  

TOTAL 1 5 9  56 .79  68 2 4 . 2 9  20 7 . 1 4  25 8 . 9 3  8  2 .86  280  100.00  - 

BESTAVAILABLE COPY 
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Table1 : Lirt of WilWt jm BNkrurt Areas of'J[Libl lhb t  During the Winter Seuoa (3-5 October 

1999) 
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Table 2: List of Bird Species in Different Areas of Hail Haor  During the Winter Season (3-5October 
1999) 





Table1 : List of Wildlife Species in Different Areas of Hlil Haor During the Summer Season 

m. (April 17-t4,2&) 
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Yellow I 



.=A -L ,u C 

MACH 

.i piscuror I 
, Common Garden Calores vcrstcolor - J I 

Liard I 

Common Roof  Turtle Kachug~ letla I - J 4 
Common Skink Mabuyo carinara 1 - J ! 

J 
- 

Common Vine Snake Ahoertrlla nasunrs ] - 
Common Worm Snake f i p h l r ~  bramrna f - / 

' 1 Mouse Lizard Hemr&cn.lus I - I - J 
I 

broobi I 1 I 

Monocellate Cobra Naja koourhra 4 . J  

Olive Keelback Atrehum schisrosum J J 
Rat Snake Pryas mucosus - J 
Wall Lizard G e k  gecko - - - J 
- - . . 

I 
I 

'- M a m r n ~ a  
Bandicoot Rat B a d  cara indica J 
Common House Rat Rartus rarhrs - - J 

Common Mongoose Herpcsres edwardsr - J 1 
. Common Orter Lutru Iurra J J J 

Flying Fox Pteropus giganreus - J - J 

, Freshwater Dolphin Ploranisra gamgerica - - J J 
1 

Grey Musk Shrew Suncus murim - - - J 

, House Mouse Mus musmhs - * J 

Indian Field Mouse Mus booahrga ./ 4 J 
' 

Irrawasy Squirrel Callosciums - - - , J  1 
:r: I 1 1 pyscrythmr 

,'i Jackal Canis sues J J J 

Large Indian Civet Yiwrra z ibe th  - - - 4 
Mole Rat &rrMh'cora J J 4 





Redbreasted Flycatcher Musdmpaparva 4 - - J 

W v e n t e d  Bujbul pVCmnorus coyer d ' 4  J J 
, heringed P a d  P s i ~ ~ f a  kromerj - d - 
Rufous W+kw Micropremus - - J 

bruchyuncs 
Shi kra Accipifer badius - J - J 
Small Kingfisher A/& ~tthis J 4 4 J 
S p t ~ d  Dove Sltep?opclfa - - - 4 

ckinmtis 
%Wed owlet Atkw brum J 4 4 4 

, a& Bird 0m-u ~ t 0 r i u S  - - L I ?  J 
*Tibetan Shrjks LcrrJw rrphronopw - 4 - J 

7 

- I 

Tldrefl'r Fkwerpbcker . fkamn - . - 4 
4 em&mdacw 1 - 





Appcndix 24 - List of Wildlife Species in Turrg-Banghi During the Summer Suaon 
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i p ~ d i x  26 - List of Observed Hydrophytt Specim in the Hail Haor During the Dry W o n  (1 1.1.99 to 
1 1 3 0 F )  









Use code 
- 

B Beverages 
BF Bio-fertilizm 
BG ' B i d s  
C . Ceremonial 
D 
FB Fibcr/Thatching/Wickerwork 
FF F d :  Fruit and Nut 
FP Feed P l d o r a g e  
F S  

- 

F ~ :  StardalCereal 
FU Fuel 

- -- 

FV Food: veg-b1e 
- 

IU Industrial Use 

OT Other Use 
PA Pollution abatement 

MACH 
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Appendix 29 -.List of Observed Hydrophyte Species in Turrg-Bangshi Site During the Dry b o a  
(1.23.00 to 1.27.00) 

I S.eNldai : ',: ' - '  - 2'" "L.2 . . 
SI. , - .. . I . .. - . . .'--.. . ' kkkrtr' ,K.liuLb 
1 Aponoge fon natures . Ghecbu A p w o g ~ e c a e  J 
2 ' Azolla pinnafa Salviniacue J - 
3 Cera~ophyllum demersum Ichadurki Ceratoph yifaceae 
4 Chara sp. Shaola charac.de J 

. 5  Cypenu d~fformis Vadal Ghash Cyperaceae J 
6 Eichhornia oraslipes Pam. Pontederiacme J 

- I 
7 ' Eleocharis dulcis Chenchurl Cyperaceae J 

Pichaise  
8 , Fimbrislylis miliacea / Chuln Ghash Cyperaceae J 

I 
9 Hydrilla verficillara 1 IchadurkiKata Shaola Hydrochadaece J 

10 Limna minor 1 Khudipara Lirnnaceae J 
I I I.uhurgia repens KeshordadPanichaprd Oragraceae J 

I 
Panidoga 

12 h.~vmphoidesrnd~ca 1 Pana Nymphacaceae J L 

1 3 yvmphoides cn'srara i Pana Nymphacaceae J 

I 
14 Pis~io srra~iotes i Topapma Ara cea e J - .  
15 Poremo gcron sp. i Ichadurki Potemogetoraceae J 
16 Saairraria so~rrnfulra 1 Kochu Alisrnataceae J 

- I 
I 

17 Sarrrnia narrrre Terulapana Araceae J I J 

1 8 Scrrpus supinus Chancher mash  Cyperaceae , J I 
I 1 ! I 

19 Trapa bispino~a tc'ikna Trapaceae J J 
20 Vallisneria spiralrs Pattera Hydrocbaritaceae J J 

'Green algae submerged in nature. 



1 C 
M ~ ~ ~ o p h ~ I l ~ m  sp Shaola %lot;rceae 
Er~ln~phoeo pubcscefis * ~ k  ', H ~ ~ ~ w c w  

_ e  
H o p s  gmmlneo 1 SLaolJGvrr Shaola 1 Limochariafc 

me il 
Nujos sp hdd&h Shasla LE&-&~~uc -'- J J 4 I 

- 

N ~ h a m o n d r a  alrernifoha lcb&rki ~ p 3 r m b ~  - / J * I . R 



-- 

An aquaticfemsubmerged in nature. 
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Apptndix 31 - Totat Hydrophyte Species Observed at Turag-Bangshi 



- Sciciiific'Nlnrc : ".; ' 

.,. ... '..... . .. -..--..-.. ...... ... . . ..- .... ... -. . ...... 

...i:'.;:; ;cl.-;;.x:&:. :..- .- : ; .:; 1 . . . . . , - . . . . . . . . . . . . . . . . . . . .. 
' 

45 Sacchaam sp. Boronol . Gramineae 
46 Sccharum sp. Chatrajungle Gramineae 
47 Saccharum spontaneum Kaissha .Gramin= 
4 8 &giltatfa lagittifolia Kochu Alismatake 
49 &lvinia natans Tetulapana h c e a e  
SO Scirpuss~~nus Chenchure  hash Cyperaceae 
5 1 Trapa natans Shingrai Trapaceae - 
5 2 Vollisnen'a spirules Pattera Limnacme 







BEST AVAlLPIBLE 
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' 56 - 
57 
5 8 
59 
60 
6 1 
62 

, 63 

Sjzygium fmticosum 
Tamarinrhrr indica 
Tecrona ~randis 
Thevetia peruviana 
Virex rr~folia 
Zclnrhryllum rhersa 
blypbtrs m a u r i h a ~  
Z~tifghus -- ru~asa  

Khudijum - 

Tail 
Tick 
Haldakuabi 
h4.&b&1 
Ehjna 
Kul5oroi 
junglibori 
-- 

Myrtseeae 
J+qgiminosae 
Verbinaceae 
Apocynacaae 
Verbinawe - 

Rutaceae 
R h a m a w e  
Rhamnacate 

small gee 
, tree 

1 

tree [ 
snull tree 
small trtc 
tree 
srna il tree 
smaU - tree 1 




