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PREFACE 

The completion report that follows represents a summary of activities and achievements of 
the Management of Aquatic-ecosystems through Community Husbandry (MACH). The 
project was initiated in September of 1998 and the contents of this completion report contain 
activities and achievements through August 31, 2003. The fieldwork of MACH began at two 
sites (Hail Haor in Srimangal and the Turag-Bangshi site in Kaliakor) in June of 1999 after an 
initial inception period. Fieldwork at a third site (Kongshaw-Malijhee in Shelpur) began July 
the following year in 2000. This report represents the achievements in the field of 4 years in 
the case of two sites and 3 years in the case of the Shelpur site. 

This volume 3 has been created to be able to display fully the monitoring program and its 
results on fish catch and that of household fish consumption. It also contains the results of 
many thousands of samples that may be useful t o  future programs or studies in the areas 
where MACH worked. This volume provides more detail on both the methods and results 
than could be provided in the main report. The field work and the write up for this volume 
was largely done by MACH partner CNRS or the Center for Natural Resource Studies. 

This completion report has been broken up into 5 volumes, each of which has been listed 
below: 

Volume 1 -Main Report 
Volume 2 -Appendices 
Volume 3 -Fish Catch and Consunzption Survey Report 
Volume 4 - Performance Monitoring Report 
Volume 5 - Geospatial Data Portfolio 
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MANAGEMUIT OF AQUATlC ECOSYSTEM THROUGH COMMUNlTY HUSBANDRY (MACH) 

Executive Summary 

To provi& the information required by the MACH S 0 6  indicators, MACH (Management of 
Aquatic Ekosystcm through Community Husbandry) Project dcvebped a robust monitoring 
program in the areas of fish catch and household comumption. 

The main purpose of MACH monitoring has h e n  to assm project intervention impacts with 
the primary focus on fish and related production outcomes. The project developed baseline on 
fish production, bio-dive~sity and per capita fish consumption and continued monitoring to 
measure changes due to project management interventions. 

This report covers baseline and subsequent years of monitoring of fish catch, fish 
consumption, aquatic vtgetatian and the wildlife of Hail Waor, Turag-Bangshi and 
Kongshaw-Malijhce sites for the period 1999-2003. 

' I Fish Catch Monitoring 

1. Catch per Per Unit Area (CPUA) 

Overview 

Catch per unit area increased in all sites (TabIel). MACH from its inception has been 
concerned over the accuracy of t h  data as catch ie also dependent on the area of water 
coverage and timing of he mud mansom floods. In addition MACH data analysis has 
taken into account the relationships between hydrological events and fish production. Field 
data and subsequent analysis h a  shown a very high correlation between the timing and the 
extent of f l m d h g  on fib production: the earlier the inundation and the larger the flood the 
greater the overall fish production. 

Table 1: Average CPUA (kg/ha) in three sites 

Hail Haor Si#: 

Bed m. 

. ,.--->-.7\.n- -, , . . 
' 1  
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Kongshaw-Mnlijhee: In the KM site, data on CPUA are available only for three years, from 
baseline to impact year-2. The CPUA in this site was 150.16 kgha  at base period, 149.16 1 

k g h a  in impact year-1 and then increased to 273.37 kgha  in impact year-2. The increase in ~ 
the last year may have been due to establishment of fish sanctuaries in Katakhali, Darabashia I 

(private land), and Kewta a nd in Bailla Bailsa bee1 along w ith the i mproved m anagement ) 
strategies of the MACH project over the two year period. 

I 

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

2. Fishing effort 

NfANAGMEWT OF AQUATK ECOSYSZlGM TWTCOUGH C O M M U W  HUWMlDRY (MACH) 

project is fairly c mficknt that t hcae imam ate a direct r d t  of program interventions. 
These interventions hnve h bden wtabhhmt of sanctuariaa ih Kelfboba Beel and tbe h m  
sanctuary f l a b  Kum and G d ~ d i p a  Km) in T u ~ g  Aivm as we11 as effort cmbd during 
fish breeding patiod. Overall CPUA in the Tmag Bangshi Bite increased by about 113% from 
be l ine  period. 

Hail Baor Site: The oven11 fishing effort (measured as number of a specific gear used per 
day) of almost all the major gars decreased duGng the intervention years except for the 
veshal jal and traps. Thc usage of these two g e m  incrcaaed aince the baseline period. Veshal 
jal effort increased to 8.18 from 5.8 at baseline, whde thela j a l  came down to 9.3 from 22.74. 
Thela Jal is generally used by the subsistence fishcro. Use of current jal also decreased from 
888.36 (baseline) to 639 (impact year-3). The suta jal usage too decreased by impact year 3. 

1 

Turag-Bangshi Site: In tbc 3rd impact year fishing efforts of all type of gears were observed 
to increase except dharma jeI and current jal. Effort increased as tl result the large increase in 
available fish, I 
Kongshaw-Matijhee: In In site the commonly used gears rccurded were thela jal, ber jal, 
current jat, traps, jhaki ja'l, ban4 veshal jal, hand picking a d  hooks. The use of ber jal 
substantially reduced in recent years.The use of current jrtl went up in impact years than in 
the baseline. However, in Takirnari-Darabashia it was h a t  completely stopped. 

Table 2: Gear Effort (No. /Day) observed by common gears In three sites 

3. Fish catch by gear 

W Hmr Site: The emaunt of fish caught by &c current jal m:roduced to 3g% during the 
impact yem. The catch i h n  the barb1 hrekacd  by m m  thn 44% over that of babelire. In 
katha fding, fish catch i n c ~ t d  rnm thin 300%. 

Twq-Baagshi Site: The o v ~ d l  fish catch in impact year-3 was,hrgher than in the heline 
period. The contribution of  c m t  jal waa rc8uoed ta 1046 m i m p c t  year-3 h m  24.73% at 
the baseline pmiod wide that of the bw jd h q a d  to 43Jm in impact year-3 from 
23.74% at baseline situation the canmiutioa nfjhtikijd and u&+I jal also incrtsoed, which 
arc mainly used by sub#twce fishers. ProjtcZ mkmmths ensuring e&&Kshmt of 
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sanctuaries and management by the community's organization with support from MACH 
project helped increase the fish production during the intervention years. I 

I 
Kongshaw-Malijhee: Ber jal and current jal contributed to 42% of total catch, which 
indicates that current jal was still contributing e substantial catch in impact years. More 
motivation is needed regarding the ues of harmfbl gears such as current jal and fishing 
through de-watering. The RMOs began work in the reduction of destructive fishing in the 2nd 
intervention year 

4. Catch per Unit Effort (CPUE) 

Hail Haor Site: The CPUE of veshal a nd b er j als i ncreased to 6.21 kg/day/unit gear and 
10.54 kgldaylunit gear respectively fiom 5.34 kg/day/unit gear and 6.8 kgldaylunit gear in the 
baseline. These increases are likely to be the result of increased fish production. 

Table 3: CPUE (bgldaylgear) observed by common gears in three sites 

TrrrrpBqpM Site fb 8- n u m k  of fishing ~~~~. CPUE of current jal 
was silbcr nducd or h o d  Ddlp dghtly. In the 3d343& & +cnt issued a circular 
to stop the use of tb currmt jd k t b e r  cmnmlenity rnotivrtirrn d mforcement are needed. 

Kongshaw-MalJ1Pce: CNJE af bea* i n a d  mhWk&. b m  O.92 kgldaylunit gear in 
the baseline to 2 $2 kgt'hyh& in the impld y- (=FCJB of current jal decreased 
from 0.04 kg to 0.02 kg a t  par- t . Tht use of jd gd bm officially banned by 
the government. 

5. Seasonality 

Hail Haor Site: There m seasonal variations in quantity of fish caught. Most fish are 
caught in the periods October-March. About 35% of all fish are caught in the dry season 
(January t o  M arch), w ith thc post monsoon season catch a ccounting for  3 3% (October to 
December) when the f s h  begin moving from floodplain to beels and beels to rivers. A total 
of 25% of the catch was obtained in the monsoon, much of it by subsistence fishers. 

Turag-Bangshi Site: The highest catch 54% was observed in the post monsoon season 
(October to December) followed by 20% m the monsoon &nd 15% in the dry season (January 
to March). During thc post monsoon, f ~ h  stad to move h m  the open flooded land to 
perennial beels and to the rivers. Only small amounts of water remain in late February with 
most fishing completed by or before January. In TB site there was less scope for katha fishing 
in the beels as many of the beels dry up. 

Koagshaw-Mdljhec: The catch was the highest during the monsoon period which was 
different from that of the other two sites. There is likely more subsistence fishing in the KM 
site due to the poverty level in this site compared to the other two. 

MACH.COMPLETION REPORT - VOLUME 3 FISHCATCH AND CONSUMPTION SURVEY REPORT 
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Hail Haor Site Turag-Bangshi Kangsha-Mnrlij bee Site 

Figum A: Seasma1 catch distrlbuthn (%) Sa MACH sites 

1- 8 :  

6. Bio-diversity 1 
A:. 

Hail Haor Site: The number gf fish species found period was 71 while it 
was 76 in impact year -3. En impact year -1 and year-2 then were variations in the number of 
species. The variation has been attributed mainly to observation of some species in one year, 
but not the other year. However, combining all impact years, a total number of 85 species has 
been recorded. Diversity has bem mai-n@ikd or i*cte~se~-$j$s she over the duraiion of the 
Phase I. 

Table 4: Bio-diversity oberved by sites 
r, 

Turag-Bamgshi Site: 82 species wert identified in the baseline period whik 91 were 
observed at impact year -3. Within the impact years there was a variation in number of 
species. However, combining ail impact years, a total number species diversity observed was 
95. 

.a A 

: I .  
. I 

Kongshaw-Matijhee: Species diversity was higher in impact years than that of the baseline 
situation. Fish Species identified were 67 and 71 in impect year-1 and impact year-2 
respectively compared to 64 in the baseline period. However considtring two impact years, a 
total of 78 fish species was m r d c d .  At this site the RMOs have taken the initiative and 
introduced IocaIly rare species which were available there In the past. RMOs also took 
initiative to conserve ran species. 

:* 1 
I I  

B. Fish Condamptiom 

m *.A 
I 

As shown in the table below overall fish consumption significantly in all sites. 
Major findings indicate that malt bee1 and wetland resident fuh and prawns constitute the 
main fish consumed for all houstholds and particularly for poorer h o ~ h o l d s .  

-& 
- .,..- .- 
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Table 5: Per Capita F'ish Consumption (g) by w e e  Sftea 
I change compared tc 
e l i n e ~ d  imwcl vr-3 

The vast majority (5575%) of fish consumed in these sites and koughout  the country are 
purchased in local markets. Studies by Hekn Kefler International indicate that over 50% of 
all fish consumed in rural Bangladesh are purchased. 

Hail Haor: Per capita fish consumption for all social classes increased significantly fiom 
46.90 g/day in the baseline period to 60.89 g/day in impact year-3. The highest increase, 
40%, in fish consumption occurred among marginal Eanners followed by 32% and 29% for 
medium and landless farmers respectively. Per capita fish consumption of large farmers was 
not very different, in fact a little less, 50.00g compared to the baseline situation, 52.47g. 
Increasing production in the hsor and involvement of the poor fishers and others in AIG 
activities to help raise family income is expected to sustain these levels at a minimum. 

Fish consumption varied significantly by season and followed the fish effort shown and 
discussed a bove. The h ighest quantity of fish w as c omurned i b the post m onsoon months 
(October to December), that is the period when fish catch and availability are at their highest. 
The lowest per capita consumption was in April, the driest month of the year. The monthly 
variation of fish consumption largely depends on the availability of fish and the purchasing 
capacity of the people. 

Consumption by species shows that small fish, prawns and snatce heads, both in the baseline 
and during the impact years, constitotes the main wetland fish consumed. The "Gura icha" 
(small prawn) contributed more in impact years (7.16% year-1, 6.87% year-2 and 5.67% 
year-3) than that of baseline situation (3.92%). 

Turag Bangshi: Per capita fish consumption for aIl social claseea significantly increased 
from 27.328 at baseline t o  37.143 by impact year-3. The highest 61.32% increase in fish 
consumption was among the large fanners followed by 43.51% and 35.85% for small and 
medium fanners respectively. In the case of margin81 farmer the rate of fish consumption was 
less compared to others groups. At the end of 3rd impact year fish cansumption had increased 
overall by about 36%. 

lo line with other parts of the country, the largest amounts of h h  consumed were in the post 
monsoon months (October to December) when fish catch was at its highest. The lowest per 
capita consumption period was found in Aptil, the drietit month of the year. During April 
availability of capture fishes is significantly reduced in the market. 

As in other sites small fish, prawns and snakeheads were most preferred species consumed in 
all the years from bcrsehc through the impact years. Consumptim of g u r ~  icha (smll prawn) 
increased fim the baseline of 3.92% to 9.29% in impact year 1. In impact year 2 k r c  was 
an 8.56% and m year-3 a 4.77% increase over the baseline year. The majority of the fish 
consumed are purchased in vilhge markets. 

Kongshaw-Malijhee: Per capita fish consumption was observed to be 26.58 gramslday in 
impact year-1 which increased fiom 22gramslday during the baseline period. Increase of per 
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capita fish consumption for landless classes was 20% and it was only 7% for the large 
farmers group. 

Per capita consumption of fish by months varied significantly. As in other sites and 
throughout the country the highest per capita consumption was found in December while the 
lowest in April. 

7. Aquatic Vegetation 

The numbers of aquatic plant species observed were 107 and 51 in Hail Haor and Turag- 
Bangshi sites respectively. These numbers increased to 117 and 60 in the respective sites in 
the impact years. In Kongshaw-Malijhee, 55 species observed at baseline which after 
intervention increased to 72. 

These differences may not be eventually due to project interventions but year to year 
variation in the number of aquatic vegetation species due to fluctuating water levels and 
varying flooding patterns. Reduced netting during the late dry season and early monsoon 
likely had some impact as well. 
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1. THE MONITORING METHODOLOGY 

1.1. Background 
At the out set of project implementation, provisions were made to carry out a monitoring 
program to capture changes in fish catch, species diversity and household level fish 
consumption. Some measurable indicators were set and a baseline was established for the three 
project sites. The fish catch and household fish consumption monitoring continued over the 
entire project period. 

Besides fish catch monitoring, species of aquatic vegetation and wildlife presence and absence 
in the project sites was also monitored. However, wildlife and vegetation monitoring was 
discontinued fiom the third year o f t he project. Detailed monitoring methodology applied in 
collecting data & information and analysis is described in the following section of the report. 

1.2. Fisheries 

1.2.1. Introduction 
To measure the changes in the fisheries indicators such as CPUA (catch per unit of area), 
CPUE (catch per unit of effort), and diversity of species have been considered. Prior to 
project interventions, baselines on such indicators were assessed. The impact assessment has 
been made on a yearly basis against the baseline data on selected indicators. 

Prior to starting the baseline monitoring, some essential aspects related to fisheries 
monitoring were accomplished. These were habitat stratification, monitoring location 
selection, development of data collection protocol and standardization of catch efforts. The 
fisheries data (production and species diversity) were coIlected through fish catch assessment 
(monitoring and measuring) survey and for this purpose semi-structured questionnaire was 
used (Appendix 1). Field level data collection started from April 1999 in Hail Haor, from 
May 1999 in Turag-Bangshi and from August 2000 in Kangsha-Malijhee sites. Since then 
data collection has continued in an attempt to access impacts. 

Table 6: Periods of assessment of the three sites 

TaMe 7 show the panods designated as k c l i n e  and the impact yeara for the various sites. 
Tke h p t  ycar~ are re fhad  to as impwt year 1,2 and 3 or the pars after the baseline. The 
Kangsha-Msljk hseline monitoring SM later than the other two sites and comparisons 
hive been made only for the period #at the dab is available. 

1.2.2. Habitst Strntificafisn 
Biological prductint. is a function of ecdogkel ~onditions of hbiitath which i~ governed 
by tbe l i u d w p  and hydrological regime of the m a  and human practices. The opatial, and 
kmpcd vgfatiom in the project sites are high and fishing a d  gem tachniques vary 
~ w r k k n b l y  at d&mt  bbitat  locations. In order to portray a hsh catch scGnsrio that 
represents area of the ProLject intw7rentim6, hbitats have been stratified into rivers, canals, 
beels and floodplains. The selection criteria also inchtied the geographical dbQibuths over 
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the project intervention sites, inundation regime and biological i m p o m e  of the area. The 
baseline data of some conditions have been used in some cases to masure the changes after 
project interventions and also as indicators to undcrmnd the usefulness of the future 
implementation of fisheries management The changes are local (in a specific habitat) and 
gIobal (throughout the project areas). Accordingly, a number of locations and habitats were 
selected and monitored. 

1.2.3. Monitoring Locrtion Selection 
The locations were selected prior to the baseline study following the wetland inventory and 
resource-mapping excrciscs conducted by MACH. The impact assessment monitoring 
program continued in the same locations. Monitoring locations included diverse water bodies 
including beel, floodplain, canal and river (Table 7). 

Table 7: Monitoring locations, habitats and areas in tbree MACH sites 

1.2.4. Sampiing Protocol 
Floodplain fisheries, with their spatial and temporal variations in fish and water abundance, 
are c ornplcx and dynamic. The type of fishing gear used affects a fisher's catch within a 
specific habitat. A sample unit was considered to be one set of gear used for o catch atteaspt. 
The effectiveness of the fishers and their motivutions are also significant in Js#ing 
parameters for recording data Erom slrmple units. The selection of sample fishing units while 
=cording catch data is crucial and requires skilled judgment of the fisheries bidogist and 
monitoring staff Accordingly, attempts have been made to be consistent in technique and 
reporting so that the best possible estimates can be made from the collected data. 
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To offset any bias from the spatial distribution of fishing gear used the field biologist 
collected data from different locations at the monitoring locations. For each gear type at least 
three fishing units were monitored. If there were more than 30 fishing units of one particular 
gear type operating in a day, data was collected from not less than 10 percent of the operating 
fishing units. Irrespective of catch data from individual fishing gear use, all fishing units in 
operation were counted during the catch monitoring day. This was taken as the total effort for 
that day. At the end of the day a list of fishing units by gear type was prepared. In order to 
accommodate for possible temporal variations in a single month the sampling intensity was 
set at 10-day intervals and so data was collected three times a month from the selected 
locations. Gear of the same type with differing dimensions was standardized at the time of 
data analysis and output generation to 100 feet (MACH, Baseline report on fisheries, 
vegetation, wildlife and protein consumption). 

1.2.5. Monitoring Parameters (Fish Catch) 
Fish catch assessment monitoring collected data on fishing intensity, species diversity and 
catch composition, fishers by category and fishing gears using a semi-shuctured form already 
mentioned earlier. The terminology used in fish catch monitoring are defined as follows: 

Fishing gear and fishers: 
- fishing gear type and effort intensity, net area and mesh size 
- Fishers' type, sex, age, village and distance from fishing ground 
- fishing intensity 

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 

1.2.6. Data Analysis 
The fish catch can vary spatially, temporally, and on the basis of the ecological condition of 
the habitat. In order to incorporate these variations and to monitor parameters, the data has 
been analyzed on the basis of the monitoring locations, habitats and gear types, types of 
fishers and seasonal variation. Fishing intensity, duration of fishing, total catch, catch by 
species and the number of species with their abundance have been analyzed. Catch per Unit 
of Effort (CPUE) has been analyzed and along with other mentioned parameters has been 
used to determine the Catch per Unit Area (CPUA) which has been considered as one of the 
indicators of fish yield changes. Each year's data was handled in exactly the same way from 
year to year. Formulas and definitions are given below. 

Seasonal variation: For presentation the year was divided into four seasons. These are Pre- 
Monsoon (April-June), Monsoon (July-Sept.), Post-Monsoon (0ct.-Dec.) and Dry (Jan.- 
March). 
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Fishing gear: The types of fishing gear found in operation during the monitoring year were 
recorded with their dimensions. Current ja l  and Ber j a l  Gear of the same trpe with differing 
dimensions were standardized to 100 feet to analyze Catch per Unit of Effort (CPUE). 

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

Catch p e r  U nit of E ffort (CPUE): Average catch in kilogramslper unit gear per day of 
operation. 

Calculation of CPUE 
Conversion of Sub-sample Catch into Sample Catch 
Conversion of Observed Time Catch into Day Catch 
Current Jal & Ber Jal is standardized on Length = 100 ft. 

CPUE = (Total Catch of a specific gear trpe observed during monitored days by habitat for a 
month)/ (No. of observed gears for a specific gear type during those monitoring days by 
habitat for that month) = Kg/Gear/Day 

Catch per Unit of Area (CPUA): The total catch of all gear per unit area over a certain 
period estimated from sample data. 

Calculation of CPUA 
Total Catch of a specific gear for one day = CPUE x No. of operated gears of that type in a 
day. 
Then, Total Catch of all types of gears operated = Z Total Catch of a specific gear for one 
day. 
Total Catch for a month = Total Catch o f  all types o f gears operated x No. o f  d ays o f a 
month. 

Finally, CPUA = estimated total catch of the monitoring area of a year + Area of a 
Monitoring Location = Kghalyear 

Catch composition: &he catch composition was analyzed for the obtained species and the 
total catch of a specific habitat. 

1.3. Flsb Consumption 

1.3.1. Introduction 
It is expected that due to MACH interventions such as sanctuary creation, there would be 
qualitative and quantitative changes in the wetland productivity and biodiversity. These 
changes may have impact on household level fish consumption pattern. On this assumption 
fish consumption monitoring has continued in all the three sites. Data has been colIected from 
selected households from the selected villages located within the impact area of the project 
intervention. 
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1.3.2. Sample Househokls I 
Fish consumption data have been collected from 490 households from 14 villages in the Hail 
Haor site, 280 households fiom 8 villages in Turag-Bangshi site and 280 households from 7 
villages in Kangshow-Malijhee site. From each sample village, 35 sample households have 
been drawn from Hail Haor and Turag-Bangshi site and 40 drawn from Sherpur site covering 
various social classes, viz. landless, marginal fanners, amall, medium and large farmers. 

1.3.3. Sampling protwol 11 
Data was coIlected at three-day intervals from the sample households using the forms shown 
in Appendix-2. Fish brought for household consumption during survey periods were weighed 
by species. Local trained women have been assigned as Resident Monitors (RMs) to collect 
the data from sample households. The field staff of CNRS-MACH supervised and assisted 
the RMs in data cdlection as well as checking the deta forms and resolving problems and 
inconsistencies. Later at the site level office, data forms are reviewed, coded and edited by 
the concerned Field Officers which are then sent to MACH head office for computer 
processing and analysis. 

Household fish consumption monitoring started at Hail Haor site fiom September 1999, in 
Turag-Bangshi from October 1999 and from January 2001 in bngsha-Malijhee site (Table 
9). . I 

To compare the chmpuoPM~ aammptim in bmt~ of quantity and p i e s  diversity at the 
baseline period with tbrt of &e impct y ia~,  thG Mow'@ peram- h v e  been considered: 

Per capita fish coogumption by land clnam 
Per capita fish c o m ~  by months 
Number of species canawned by thc people 
Ranking of species by q- cansmc-d 
Per capita non fish patch cgnstlmption by tht ptoplc 

14. Aquatic Ve#ttatPoa 
Datm w aa coMacted by d imt field o bwvatian r nd by &mview, Quadrate qualitative (for 
qustic veptahn) on8 cpdtatiw (fix bsrr@bhl wetation) lnethods were used in 
tiria rmrplcy. Ahr vh ihg  bLt Wd, tmmcta wfm b w n  across habitat lypes. For the aquatic 

s#i~c?y b2 quadrates fmrrs each tcmwot w m  e m h d .  POT aquatic vegetation 
typeI ham o o v ~  end u e  warc cxPnminad. 

15. W W M e  
The lnethd0108y wad for th wiikllife survey (b for both dry md wet seasons) were as 
follows: 
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Transect lines were drawn across the delineated representative habitats. 
Monitors recorded the  occurrence of the species along both sides of transects ou t  t o  a 

distance 
of 5 meters. 
Droppings counted for mammals and predatory birds. 
Flashing for nocturnal animals. 
Photography, call marking, and trapping of specimens for taxonomic confirmation. 
Interviewed local people (fishers, boatmen, forest wood collectors and other 

professionals). 

The I UCN Bangladesh Red Book, 2000 was used in identification o f t  he wildlife species 
recorded. The reconnaissance survey was conducted to draw transects covered all habitat 
types in the respective sites. 

The habitats of Hail Haor included beels, paddy fields, homestead & riparian areas 
vegetation, lemon gardens, tea gardens, rubber plantations, forest plantations and natural 
forests. The transects taken were: 

Transect 1 included two types of habitats- beel and paddy field (from a palm tree near 
Shamshergonj road at Bhunabir to north-east of Balla beel). 

Transect 2 (from Foyzabad hill's wood bridge to ending of Jaita Chhara) included the 
homestead areas, riparian areas, lemon gardens and tea gardens. 

Transect 3 (from the south of #10 section of Burburi-Chhara tea garden to West of 
Magurchhara Khasia-punji) contained the rubber plantations, natural forest and forest 
plantations. 

In Turag-Bangshi site three transects were drawn covering all the major habitats viz. Beel, 
River, Floodplain, Sal forest, Riparian zone, Paddy field and settlements. The transects taken 
were: 

Transect 1 covers from Bastali Primary School (North of Turag River) to West of 
Sinabaha bazaar. 

Transect 2 covers from west of Baraibari bazaar to Kalidaha Bridge. 
Transect 3 covers from Boalia village to Turag riverside. 

Three transects were drawn at Kangsha-Malijhee river basin covering all the major habitats. 
The transects taken were: 

Transect-l covered beels, homestead areas and paddy fields. 
Transect-2 and Transect 3 contains natural forest and plantation areas. 

1.6. Statistical Analysis 
To draw the statistical inferences on the monitoring data a number of statistical tests were 
done using SPSS program. Statistical analysis is given in Appendix 3. 
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2. FINDINGS 

2.1. Fish Catch Monitoring 

2.1.1. Hail Haor Site 

2.1.1.1. CPUA in Hail Haor 

287 
Data for all the years from 

300 - 
226 baseline to impact year 3 as well 

?a. - LU J 

471 181 as the average impact are shown 
200 on figure I .  It can be seen that 
150 .. there has been an overall 
w I- increase in the catch per unit of 
*I. area (CPUA) over the impact 
0 

, : I'+ 
. . .  I .  . I . * a  - -.. years compared to the baseline I. .! -. .; - A n &  - fy, +, - - - , ~ 4 7  1 :&..llapid 2;: Ym me CPUA for all the 

.,.a- -. .- - - I - - . I  4 1  .. - . - ..- -: : . -. F . ,-F, I - . , .owl . - monitoring locations of HH site 
, .  I . . . : were 171.08 kgha in the - - . . . . *, .. .- . -. .. ' baseline year, which it increased 

i&idipS: CPUA inhie~ine  a imp@ y e *  r 205.05 kg,ha -. . - . - 
and 287.28 k a h a  in impact year- 

1, year-2 and impact year-3 respectively (Figure 1 ) .  These are significant in an environment 
of continued reductions due to pwr use and degradation of the resource. The trend in the past 
was downward for these natural fisheries. 

The project management years limpact years) data indicates B steady enhancement in catch 
since the baseline. The increase in catch quantity as expressed in kgha in monitoring 
locations has gained 67.92%: increase in the impct year -3 compared to the baseline 
situation. On average, the CPUA for the three impact yeam stands at 227.69 kg/ha, which is 
33% higher than that of the baseline catch. 

As in the case of inc& WB, 
the total quantity of catch rlsa 
increased in the impact yum 
(Figure 2). In the bascllnt yew, & 
total catch was 200.89 tons 
increased to 240.78 tom, 223.94 --* 

- 8  2 2 -  

tons and 337.34 tons in the Impct- .: 
1, impact-2 and impact-3 pars $19 
respectively, The averagt to@! -. . 
~ h o f t h r ~ t h r r e ~ r n p c t ~ w w  
f o d  267 tons, which was abut 
33% higher than that aftk bastfine 
catch (E@m 2). 

R b r a  2: -1 aM tm h a s  in E h Y  Habr 
Both the CPUA and fatal tlth;)t In tke munitoring lacdtia~ of rbe Hail Haor was found 
highest in impact year-3. 
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It is noted that the catch in each of the 7 monitoring locations in Hait Haor was found to vary 
among the locations as well as over the years due to various reasons. Table 10 shows that the 
overall CPUA combining the 7 locations was 171.08 kgha at the baseline year while it varied 
by location from a minimum of 35.60kglhs in Balla Bael to a maximum of 393.67 kgfha in 
Gopla River. The overall CPUA increased to 205.05 kglha in the impact year-1. Except for 
Rustampur Beel, C PUA i n o h e r  locations i n c r e d  in the i mpact year1 compared to the 
baseline figure. CPUA in Balla Bee1 was two times higher than the baseline in the impact 
year-l (86.84 kgha) and more than four times higher in the impact year 3 than that of the 
baseline year (35.60 kgha). 

The overall C PUA among t h e  impact years was 2 27.69 k @a. Lower catch in the i mpact 
year-2 was due to lower CPUA in the Boulashir Floodplain, 62-Beel Complex and 
Rustampur Beel than that in the impact year-1. The CPUA again increased in impact year-3 
which was highest and about 68% higher than that of the baseline year. Except in the 
Boulashir Floodplain, CFWA in all locations increased. 

Table 9: CPUA (kg/ha) by sampling kcations and by years 

Statirtical analysis of tha af 4yhlogy on pad- has b641R done. Bi-variate 
{CWA and water l e d )  regre&m wrlysis imkatm that .is a gmitive mela t ion  
(R4.87) between CPUA and retention of watcr kve1 dwbgtke &y semcm (April-June). It 
nflechl dut there is kmillp b d  d CPUA dajng tbt pPlljW period (R.'.0.76). U explains 
Utat 76% variation of CPWA depends m dry s e w n  vmtm h I .  H m J  four years data are 
not srrf!Ihient to draw &hdim umclusiau. 

Analysis of variance (ANOVA) -8 that CPUA cbw d@%t!dy d d n g  lh monitoring 
period8 @ vahc 0.05) {Appedx-3). 

2.1.1.2. Gear Effort 

Table 10: Gem IWort (No. /I.hry) L ail Hmr h 7 am&mbg baatiens at the baseline 
and Lqp.ct years 
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Gear effort in tcms of number of different W i n g  gears operated per day in the monitoring 
locations of the Hail Haor is c n l o u l a ~  ham the sampling dkb The commonly operated 
gears as recorded in Hail Haor during the monitoring period included veshaljal ber jal, thela 
jal, current jal, s u t ~  jal, l o w  t inak th i  bonhi, traps and other minor gears. The efforts by 
gear type in the baseline and impat  years is presented in Table 1 1 .  I 
Changes in  the average gear effort wcm obsewed i n  the monitoring locations of the Hail I 

Haor in the baseline and impact years. Than is a slight reduction In the effort of various gear 
types in the impact year8 !$om &at of the baselinesituation except fur haps and vesha~ jal 
(Table 1 1 ) .  Increased effort in the use of traps was observed to be significant in the impact 
year-3, from 383.25 in tho baseline to 546.37,748.98 and 723.61 in the impact year- 1, impact 
- 2 and 3 respectively. 

The efforts of current jal and bw jd have gone down compared to that of the baseline year. 
These gears are generally mare humful to the fishery during certain times of the year as these 
gears are very efficient in catching undersized fishes. In hct the Barjal (Moshari jalhafri jao 
can even catch certain types of &h eggs. - - 

The effort of bwhal jal has in impact ytat-3. Use of long line as observed 
reduced significantly compated to the baseline situation-fie average effort of long line was 
nearly 25,000, which was reduced to a r d  15,000 in the impact years (Table1 1). 

2.1.1.3. Gear Wise Catch 
Quantity and quality of catch varies by gears types and fishing.mehds. Table 11 shows that 
the majority of the catch 35% (70,891 kg of the total catoh) in the baseline year was 
accomplished by the current jds wPlile in the Impact year-1 the catch was dominated by the 
ber jal constituting over 31% (75,102 kg) of the total catch. The catch of c u m t  jal, was 
reduced to about 33,000 kg (13.63% of the total catch) in the impact year-1. 

Fishing by dewatering of baels conbtituk-d only over 3% of tbe total catch m baseline year. 
This increaead over the hpwt yeam. The incrtasa was by 20% (47.410 kg) of the total catch 
in the impact year-l, 24.6% ( 55,113 kg) and 28.18% (95,076 kg) in impact years 2 and 3 
respectively (Tabb 11). M a t e r i n g  of beel in the dry m n  for fishing in the Hail Haor is 
the normal practiw d it is mostly bow by the leaseholders though it ie iflqal. The 
Government needs to be stronger in limiting this practice. Within the managed areaa under 
RMO however dewatering hu tublly stopped. 

Table 11: Totd catches of manibring locations by major gear types and by years in 
HJIH Haor 
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The increase in fish production can be attributed to establishment of sanctuaries along with 
other management initiatives by RM09 with project support. 

Berjal is another commonly used gear in the Hail Haor mostly operated in the monsoon and 
the catch of this gear also considerable. Initially ber jal contributed to 14.21% (28,550 kg) of 
the baseline catch which went on to increase almost more than double in the impact year-1 
(over 75,000 kg) forming over 31% of the total catch However, the ber jal catch dropped 
substantially in impact year-2 ( 2.64%) but increased again in impact year-3 making up for 
over 13% (44,23 1 kg) of the total catch. The average catch of the ber jal in 3 impact years 
constitutes about 16% of the total catch. 

The Catch of traps was found to be significant in the overaI1 catch of the Hail Haor. Table 12 
shows that trap catch contributed only 3.7% of the total catch ('7,436 kg) while it increased to 
over 2 5,000 k g  i n the impact y car-1 ( 10.4 1 % of t  he total catch) and further to 2 7,872 kg  
(12.44%) and 3 1,325 kg (9.29%) in h impact year-2 and 3 respectively. The average trap 
catch constituted 10.5% of the total catch in the overall averas  impact years (3 years). 

2.1.1.4. CPUE 
Catch per unit of effort is expressed as kg/day/anit of effofi of swific gears. Usually it is 
calculated as catch per gear per day and expressed in kg a d  standardized as the catch per 
hour. From the catch data six common gears have been selected far determining the CPUE 
viz. veshal jal (dip net), ber jd (seine net), thela jal (push net), current jal (mono filament 
nylon gill net), traps and suta jal. 

Table 12 shows the CPUE of six gears in the Hail Haor and revealed that aII the six common 
gears operated in the Hail Haor has increased over h e  impad pan corn@ to that of the 
baseline year. There have been negligible changes in the average fishing hours of commonly 
used gear8 observed in the baseline a d  impact years. 

Tabie 12: CPUE &g/day/gear) of Sel&sd PlPhlng Gears 
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2.1.1.5. Seasonal Catch 
I 

The catch composition and quantity varied over the seasons 
mainly due to changes in the inundation regimes, gear use, 
frshing pattern and intensities. Usually, in floodplain perennial 

Dry 
beels, fish catch peaked in the post monsoon (October- reason I 

December) and dry season (January-March). 

There are two major catches during this time, the post 
Post- 

/ 
monsoon draw down catch and dry season katha, pagar and iomoon 
dewatering catch. These catches usually form the bulk of the k 33% 

8 +. t. 
annual catch in floodplain environments. A similar trend has . - -I 
been observed in Hail Haor where more than 65% of the iag"re 3: h ~ b ~ f i ~ d  .& S&.~I 

- 4 .  annual catch is done in post monsoon and in the dry season au,($)-ip~$ . . . e 

(Figure-3). Combining the catch data of four years in the Hail - - ' - ' 

Haor showed that 34.57% ~f the annual catch is done in Dry season (January-March) and 
32.5% in the post monsoon (October- December). 

The minimum catch is done ifi the pre-monsoon .months (April-June), which formed only 
7.5% of the total annual catch. However, one fourth of the amw1 catch (25.46%) is done in 
the monsoon months (July-September). Similar trend was found in both the base line and 
impact situations. 

2.1.1.6. Fish Species ~ivers&'- , 

.jr :$ 
Fish species diversity in a w e d a z  icosyrtcm involves vw o u ~  adots. Some of these are 
connectivity with other wetlands, partiwlHr~y with rivet systems, fishing practices, dry season 
water area and depth, and reintroduction of species. Of these factors, connectivity is a key 
factor affecting species diversity as this facilitates fish migration o m g  wetland habitats. 

In Hail Hmr site limited progress was made in re-estilblishing connectivity with the Kushiara 
river system However, other possible measures such as, closed periods to control fishing 
effort, wetland sanctuary and rehabilitation of semi-degraded wetlands under project 
management was done. Technically, all these interve-ntions is expected to have a positive 
effect on species diversity over a longer period. 

In the case of Hail Haor, an increasing tmnd in fish specks diversity was observed in the 
monitoring locations compared to that of the baseline year. TaMe 14 shows that in the 
baseline year a total number of fish species was recorded, 71 while the number increased to 
77 by the end of impact year 2 (combining Impact years 1 and 2). 

The total number of fish species combining the impact yeers 1, 2 and 3 was recorded as 85, 
which is  9 higher than that of the baseline situation. However, diversity of species was 
obsmverd remained same in the irnpct year-1 (71) and a bit low in impact year-2 (69) and it 
again increased to 76 in impact year-3 (Table 13). This has been due to presence of some 
species in o m  year but not found h another yew. Some species was not observed in baseline 
year, impact year 1 & 2 but observed in impact year 3, while some species were observed in 
the baseline year but not found in the impact years and 2 .  A list of species observed In 
different periods is presented in Appendix-4. . . 

- d' - 
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Table 13: Fish Species diversity in tbe Hail Haor by Monitoring Locatians and by Year 
I 

( Overall 7 1 7 1 69 77 76 85 

2.1.1.7. Ranking of species by qmantity of catch 
In Hail Haor site during the monitoring period there was variation observed by fish species. 
The continuation of the top 20 species in the annual catch contributed 94.49%, 86.33%, 
78.45% and 80.14% in baseline, impact year-1, impact year-2, and impact year-3 respectively 
(see Appendix-5) Data also shows that in impact-] the contribution of mola was the highest 
(23%) of the annual catch. Among the 20 top ranked species, 5 highly ranked species were 
also found to vary their contributions m the four monitoring years. 

' 2.1.2. TURAGBANGSHI SITE 

2.1.2.1. CPUA in Tarag-Bangshi 
Figure 4 shows the CPUA in the Turag- 
Bangshi (TB) site fiorn the baseline years 
through the impact years and the average 
impact resuIt. "'I - 

The data shows an increase in overall fish catch 
in the monitoring locations in TB over the 
impact years compared to that of the baseline 

Figure-4 CPUA m baseline ad imcw years I The overall CPUA for all the monitoring 
locations was recorded as 57.80 kg/ha/yr in the 

baseline year. This increased while increasing to 124.75 kg/hslyr, 104.78 kg/ha/yr and 140.08 
kglha in impact years 1,2 and 3 nqectively (Figure 4). 

The catch data shows a sharp increase In the impact year-I from 58 kgha to 125 kgha, which 
is 116% higher than that of the baseline catch. Although, a little lower catch was observed in 
impact year-2 (104.78 kgha), this tw was about 81% higher than the baseline catch (57.80 
kgh).  The highest rate of increase in catch was observed in impact year-3, which was 142% 
hlgbcr compared to the baseline catch. On an average, the CPUA for the three impact years 
stand at 123.20 kgtha, about 1 13% higher than that of the baseline catch. 

As in the case of increased CPUA, the total quantity of catch aiso increased in the impact 
years. In the baseline year, the total catch was 22 tons in the monitoring locations covering 
382.72 ha. The total yield which has been rsised to 48 tons, 40 tons rtnd 54 tons in the impact 
yearsl, 2 and 3 respectively. The average total catch of the three impact years was 47 tons, 
which is about 1 14% higher than that of the baseline catch (Figure 5). 
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. . -  .. . - . .  -. . .... -- .. --. * .  .. ~ - -. - ..- .: ' , + . .  , . -  . -- 
Like Hsil Haor, both the CPUA and total 

. - !:. catch in the monitoring locations of the .. . 
TB site was found highest in impact year 

-. 3 compared to that of the baseline and 
other impact years. 

The c a t ~ h  in each of the 8 monitoring 
locations in the TB site varied among the 

.BmYne impact-1 Impad9 Impad9 Av. locations as well as over the years. Table 
* q  b m- 

' '.+-. - - ,  
hnpad (3 14 shows that the overall CPUA when 

4 -.-. . yrs) the 8 bcationr are combined was 57.80 
I ' .  ".L5.y.. * ,:. kg/ha/yr at the baseline year. Data shows 

Figure 5: Total catches in toms k TB that CPUA in all the monitoring locations 
has increased in the impact year-l compared to that of the baseline situation. Highest rate of 
increase in CPUA (5 times higher) was recorded in Mokosh khal in impact year 3 (3,696 kg). 

The overall CPUA in the impact year-2 (104.78 kg/ha) was a bit lower than that of the impact 
year-1 (124.75 kg/ha) but higher than the baseline figure (57.80 kglha). Lower catch in the 
Mokosh khal and Awola khal in the impact year-2 contributed to overall lower CPUA in this 
year. The CPUA again increased in impact year-3 and was highest (140.08 kg/ha) over the 
four years, which was about 142% higher than that of the baseline year. 

Tablel4: CPUA (kghly) by sampling locations and by years 

The regression analysis (R=.84) indicates a positive rclatimship between CPUA and the 
project intervention periods. The linear bi-variate regression determines that ( R ~  = 0.67) 67% 
variation in CPUA could be explained by the project interventions. The trend of the CPUA 
was found positive during the project period. 

Analysis (Appendix-3) of variance (ANNOVA) shows that CPUA changed significantly 
during the monitoring periods @ value 0.05) 

2.13.2. Gear Effort 
Gear effort in terms of number of different fishing gears operated per day in the monitoring 
locations of 7B site was monitored The commonly optrated guar in the TI3 site during the 
monitoring period included the veshnl jul, ber jal, moi jal, thela jal, dharma jal, jhaki jal, 
current jal, hat hrshi ,  long line, traps and other minor gears. The gear efforts in the sampling 
location are presented in Table 15. 
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Table 15: Gear Effort (Nolday) in 8 monlbrtdg locatlorn of Turq-Pargshi site 

I 

I 

I 

Data shows that except current jal and dharma jal, effort of' 0th gears in the TB site 
increased in the impact years compared to that of the basaline year. I 

Average effort of curwnf jal increased from 85 in the basel  yea^ to over 170 in the impact 
year-1 but it reduced to 68 in the impsct year-2 and f w h r  reduced to about 35 in the impact 
year-3. The current jar ie considered a harmful gaar by the Government to fisheries 
production and biodiversity. Such redudon in the ust anent  jut might be further possible 
through more awareness, motivational and othcr support a c t i v i k  undertaken by MACH 
project through RMOs and RUGS. 

Effort of dharma jal was over 1 1  in the t>aseline but it reduced to less than 2 in impact year-1 
and year-2. In the third impact yea thare is a slight increase (4.64) in the dharma jal effort. 
The effort of long line increased nearly triple (426.51) in the impact year-1 fiom 154 in the 
baseline and reached 1,147 in the impact year-2 and increased to 1,217 in the impact year-3 
(Table 15). 

No significant change was observed in the effort of veshul jal between the baseline and 
impact years. As slight increase in the effort of thela jal was o b m d  in the impact years. 
However, use of traps was o b d  to increase significantly in the impact years (135 in the 
overall impact years) compared to 53 in the baseline year. 

2.1.2.3. Gear Wise Catch 
Quantity of fish catch varies by gear types and fishing methods. Table 16 shows that catch of 
berjal and cuwent jal constituted ovn- 50% of the catch in all the four years of the first phase 
of project. However, in the baseline year catch of curentjal and bar jaZ was observed almost 
equal but in the impact years, the catch of berjal was found dominant and formed over 40% 
of the total catch 
The catch of current jal, was found more or less unchanged over the project period of four, 
years with a little higher in the impact year-1 but remained w i t h  the range of 5,000-6,000 
kg/yr- 
Table 16: Total fish catch of monitorhg Iocations by gear typee and by years in Turag- 
Bollphi 
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Jhaki jal is an important gear in t h  TB site, which constituted between 7-10% of the total 
catch (ranged from 1,670 kg - 5,288 kg) in the monitoring locations. In the impact year-3, 
jhaki jal catch formed 10% of the total catch (Table 16). 

2.1.2.4. CPUE 
From the catch data six common gears have been selected for determining the CPUE in the 
TB site. These gear included ber jal (seine net), moi jal, fhela jal, jhaki jal, current jal 
(monofilament nylon gill net), and dhore jal. 

Table 17 shows the CPUE of six gears in the TB and exhibits that CPUE of all the six gears 
operated has increased over the impact years compared to that of the baseline year. The 
CPUE of ber jal increased Erarn 1.91 kg/day in the baseline year to 3.37 kglday after impact 
period of 3 years. There have been changes in the average fishing hours of these six gears 
observed between the baselmc and Impact years. Although CPUE was found higher for all 
gears, a verage fishing h ours for aB gears w as found less in the impact years c ompared t o 
baseline situation except for the chore jal (Table 17). 

Table 17: CPUE (kddaylgear) of Selected Gearr in Turrg-Bangshi site 
Av Overall Av. 1 'myt- I f i h i e  I lmoact 1 Fishins 

Hours - ,, 

Note on standardization of current and ber jal. 

2.1.2.5. Seasonal Catch 
The catch composition and quantity vary over the seasons mainly due to changes in the 
inundation regimes, gear u se, fisbmg pattern and intensities. I n  a floodplain bee1 situation 
composed of seasonal beels, as in the ?B site, fish catch peaks in the post monsoon (October- 
December). By December, most of the fish from the bee& arc caught during draw down and 
the major fifishing is done by the draining khals. Then h e  b e 1  bed is used for boro (winter 
rice) cultivation, which starts h m  January. 
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During the dry season (Jmuary- March), wafer is retained in the river and ffie water surface 
area in the beek rapidly declines at the end of the dry season. The pre-monsoon (April-June) 
is a very crucial time of the year in TB site as the area of water coverage becomes v e w  
limited.-~abitat fw broodfish -is limiting in the peak 
dry season. 

During the pre-monsoon time of the ycar fish 
availability in the area therefore is at its lowest level. 
Figure 6 describes the b d k  of the catch in the post- 
monsoon (54%) and the least catch in the pre- 
monsoon of 1 1%. 

2.1.2.6. Fish Species Diversity 
Species diversity of fish in the Tl3 site showed an 
increasing trend in the impact years compared to that 
of the baseline year. However, diversity of species 
was observed in-the bereline as 82 and 8 1 in 
year-1 which increased to 86 in impact year 2, and f h e r  increasing to 91 in impact year-3 
(Table 18). 

Tablel8: Fish Species diversity in the Turag-Eongsb1 by Monitoring Locations and by 
Year 

The total number of fish species in the combined impact years I ,  2 and 3 was 95, which is 
about 16% higher than that of the bascline situation. Establishment of wetland sanctuaries is 
likely to have positively contributed to species richness in an environment where there is 
acute shortage of dry season fish refuge area. The cfffort control measures undertaken by 
RMOs during the early rnoasm fiooding in the beels is aLro likely to have contributed to the 
enhancement of the catch and species diversity. A list of species obsewed in different periods 
is presented in Appendix-4. 

2.1.2.7. Ranking of species by quantity of catch 
In the Turag Bangshi site there was a variation in spocia diversity observed between the 
baseline year and impact years. Spccies wise contribution in the total catch (85.64%, 83.18%, 
82.3 1 Dli and 80.34% in baseline, impact year- 1, impact year-2 and impact year-3 respectively) 
was ntso found to vary. In both baseline and impact years, the top 20 species contribution in 
total catch is given in Appendix-5..Data shows that at baseline period contribution of guru 
icha was the highest about (14%) while it was the r"d highest at impact year-l and impact 
year-3 but its contribution was fbund the highest (! I%) in the total catch in impact year-2. 
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2.1.3. KONGSHAW-MALImE sl-ile 

2.1.3.1. CPUA in Kongshaw-Mdijke 

Figure 7 shows the CPUA (of all tbe monitoring locations combined) fiom baseline to impact 
year 2 and the overall average of the impact years. I 
Data indicated an increase in overall fish catch in 
the monitoring locations in Kangsha-Malijhte 
over the impact years compared to that of the 
baseline year. The overall CPUA in the basetine 
period for all the monitoring locations combined 
was 150.16 kghalycar, while the CPUA was 
observed increased to 273.37 kghalyear in the 
impact year-2 (Figure 7). Slightly lower CPUA 
was observed in the impact year-1 (149.16 
kg/ha/y) which was due to lower water level in 
the impact year-1 (2001 -2002) compared to that 

Fig 7: CPUA in barellne 8 impact years in KM site 

of the baseline (2000-2001) and impact year-2 (2002-2003). Simllar catch trend in relation to 
hydrology was also observed in other two project sites (Hail F h r  and Turag-Bangshi) where 
the CPUA in impact-2 waa lower than impact-]. It 1s noted that the impact-1 i n  Kangsha- 
Malijhee site corresponds with the impact-2 in Hail haw a d  Twag-Bangshi sites as the 
project started one year later in the Kangsha-Malijhee site. 

l ~ i g u r e  8: Total eatch in baas Ca fl 

The rate increase of W U A  in the overall impact 
period of 2 years was recorded to be over 40% 
more than the baseline yea (Table 19). 

The increased CPUA also reflected in the total 
catch in the impact years. The total catch was 40.2 
tons in the monitoring locations of 267.72 ha 
during the baseline year. The total catch then 
increased to over 73 tous in the impact year-2 and 
the average catch of thc ovmll impad period of 
two years was 56.46 tons (Figure 8). 

The high CPUA in Bogadubi W was due to the fict that the khd acts as passage for fish 
for migrating in and out f i ~ m  rivers to the beels complexes. As such the khal is the main 
harvest point of a large flaodplaln area 

Table 19: CPUA (kglhdy) by sampling laeations and by years 
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The regression analysis R-0.86) hdicatcs a paitivc relationship between CPUA and the 
project interntion puia&. The limm bi-variate regreseion d-w that (R2..0.74) 74% 
variation m CPUA could be explained by the project interventions. The trend of the CPUA 
was found positive during the pmjact period. 

Analysis (Appendix-3) of variance (ANOVA) shows that CPUA changed significantly during 
the monitoring periods (p value < 0.05) 

2.1.3.2. Efforts by Gear type 

Table 20: Effort by gear type mo./day) in 8 m~itorlng locations at KM site 

The commonly operated gears in Kongshaw-Malijhee site during the monitoring period 
included thela jal, fash jal. ber jul; current jal, bamboo traps, hooks 8c long lines, jhaki jal, 
dharma jal, bana/bara, v e rha lhhm j d ,  hatani, dewatering and other minor gears. The effort 
by gear in ?he sampling location am prtsented in Table 20. 

Effort of the thela jal, currentjal, traps, books & lines, jhaki jal was observed to increase in 
impact years, while e fforts o f jmh jal, bsrj al, v exhal jal, d ewatering was o bserved to  b e 
rcduaed in he impact para. It is noted that use of the berjd was diseou;saged in the early 
monsoon in RMO mamged beds to allow fish to spawn and rear. 

A l h u g h  use o f  canrent jal was also discouraged in RMO managed water-bodies, there is 
still resistance to foilow this in same areas, it was experienced that coatrol of use of ber jal 
was easier than current j a l .  Bw jal is large, needs a boat md 4-6 people to operate, so it is 
quite visible when and where the k w  jal is in operation. The current jd on the other hand is 
used individurally and fixed under water and so is more difficult to monitor and control. It is 
also noted that many f a r m s  use current jals in IIlbMOOn season who are reluctant to 
maintain the conservation norms as they do fishing on pert-time basis. 

There is atiU furt,har need to conduct motivation campeigns W u g h  RMOs and RUGS to 
cmtinue to pmmabt the reduction in use of harmful gear in this site 

2.1.3.3. Genr W m e  Catch 
'Ibe quantity o f  cat& was found to vary by par types and by par. Table 21 ahowa the gear 
wise catch conmiution in the site combining all monitoring locations. The berjal contributed 
the highest (19%) of the total annual catch of the site at tbe baseline year fbllowcd by thela 

- I 
I 
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jal (nearly 17%) and currentjal(12%). B m h o  bops were a h  found an important gck as it, 
contributed over 10% of the total amual catch. Unlike Hail Haar, dewatering catch is lower: 
in the area and contributed to only about 8% of the annual total catch in the baseline year. 

Table: 21 Total fish catch in Kangsha-maw bee by gear Qpes and by years 

Like the baseline year, bcr jal, C I U T ~ ~ ~  jof, thela jal and b p s  continued to dominate the catch 
in the two impact yean m d  clrtch increased with those gear. 

2.13.4. CPUE 
Cat& per unit of efloct is q w e d  as kg/unit of cffwt nI each gem type. Usually it is 
calculated as catch per p e r  par b y  m d  ~xpresaed m 4 i ~  Frwn t k ~  catch data 6 commonly 
wad pars bEve been scleckd for determining the CPUE in Che kte. T k s e  gears include ber 
jal, h&ajal, dhanna jal, jh&jal axrent jal and cnps. 

W e  22 a&om tbc CPUXi of  six gears in the K a n g ~ M - M a i ~ j  The CPUE of all the six 
gears cpmt8d inccclsad &I W t  y-2 and tke canbind perid (2 years) except 
far hqs. CPUE of th la  jal, &ma jal, jhuki jd d mmm2 jd was h a  m impact year-1 
compared to that of the ba~eline p r .  

The CPUE o f b er j a1 i n m d  s ubtantiaUy f rorn 0.92 k J&y a t  the baseline year to  2.5 
kglday in the impact y a r r  1 d 2. The CPUB of the curren#jal d u d  from the baseline 
figure of 0.04kglday to 0.02 kg.fdq in fhc impact year-1, h t  i t  again Increased in the impact 
year-2. 

T d c  ?2 CtUE ( k ~ d . ~ i h )  af Selected Gears 1~ Kaqph&MaIijhee site 
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p r i  ranked z " ~  in each year in its contribution to the annual catch. The 3rd ranked species 
were found to vary in their contribution during the monitoring period. 

2.2. FISH CONSUMPTION MONITORING 

2.2.1. Hail Haor Site 
The objective of the fish consumption monitoring program was to measure the changes in 
fish consumption patterns at the household level. I t  was done as this data could be gathered 
and analyzed with a great deal of confidence and low variability of data. In Hail Haor data 
was collected from a total of 450 sample households in 14 sample villages. Sample 
households were selected from different social classes including landless, marginal, small, 
medium and large farmers. 

2.2.1.1. Per capita fish consuqAion 
Table-24 presents data on per capita fish consumption by land classes at the baseline and 
impact years. Data shows that there is an increasing trend in per capita fish consumption (g) 
over the impact years compared to that of the baseline situation. 

Table 24 : Per Capita ]Fish Consumption (g) in Hail Haor Site 

Fish consumption was found to vary by social 
classes in the baseline and impact years. In the 
baseline situation, lowest per capita consumption 
was recorded among the landless households 
(45.978) and highest (52.47g) m o n g  the large 
fanners. 
The highest rate of increase in per capita 
consumption of 40.14% was recorded among the I 
marginal households foliowed by medium farm 
households (32.35%), and them among the landless , 
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households (29.21%). Lowest rate if increase of Figure 10: Fish consumption (glhld) by 
2 1.26% was observed among the small farm proiect Years (by all classes) 
households. 
Table 24 and Figure 10 show that per capita fish consumption in Hail Haor site increased 
from 46.90g at the baseline year to 53.058, 54.988 and 60.898 at impact years 1, 2 and 3 
respectively. 
As one would expect fish consumption by household was found to vary by month. Changes 
in the quantity of fish consumption by months vary due to seasonal abundance of fish, market 
price, access to fishing and fishing practices in a given area. Figure-11 presents the trend of 
per capita fish consumption by months and by project years. Usually, the rate of consumption 
was found higher in the draw down period and post monsoon when floodplain fish catch is 
higher. Lowest fish consumption was recorded in the dry months, which corresponds with 
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2.1.3.5. Seasonal Catch 
The catch composition and quantity show variation over the seasons as in the other sites. This 
is mainly due to changes in the inundation regimes, gear use, fishing pattern, fishing 
intensities and availability of fish. 

Combining the catch data of 2 years in the site 
showed that 3 1% if the annual catch was caught in 
the monsoon season (July-September), 25% in the 
post-monsoon (October-December), 22% in the dry 
season (January-March) and 22% in the pre- 
monsoon (April-June). in other sitcs, post-monsoon 
catch was the highest while in the KM site the - 
monsoon catch is greater. 

2.1.3.6. Fish Species Diversity 
Diversity of fish species in the Kangsha-Malijhee 
site showed an increasing trend over the impact * 

years compared to that of the baseline year. It can be seen in Tabb 23 that the diversity of 
fish species was 64 at the baseline, and increased to 67 and 71 in impact years 1 and 2. The 
total number of fish specks recorded on average during the impact period was 78. 

Table23: Fish Species diversity in Kangsha-Malijhee site 

Although the overall qx&w d k d t y  has been i n c r m d  id @ area as a whole some 
monib61.2og OocatIo119 had bww dumity of species compared to @mt of the baseline period. 
Out of 8 mmltoring locatisnq Bi* xpecies diversity waa obm%d In 5 locations and lower 
in two ! d o n s .  A d&lM list of species observed in diffRtnt periods is shown in 
Appendix-4. 

The effort control measures u n d m d m  by the RMOs during BLt early monsoon flooding in 
the beels may have helped to enhance production and ~pccics diversity in the areas. In 
addition, it is thought that esbrMishment of sanctuaries and *introduction of locally 
threatened species also contributed to increased dlvercsity of s p i e s  within the project 
managed water-bodies which sptead o v a  the floodplain. 

2.1.3.7. Ranking of species by w a t i t y  of catch I 
Top 20 species are ranked aoum3.i~ fo their contihtkm tn tbe mmWl catch which is given 
at Appendix-5. It shows that in a h  year the cadbution of p a  tcha was found to be 
highest the highest (1  9% ba~ellnc year, 14% in imp& year-I ad 18% in impact year-2). Jat 
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March through June each year. When most of the water-bodies are dry or nearly dry and 
major fishing is completed, there is a shortage of available fish in wetlands as well as in the 
markets. Figure- I l shows that the lowest consumption was recorded in the month of April- 
May. However, in the baseline year, the lowest consumption recorded was in June and this 
continues up to August. 
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Fish consumption started to increase from June onwards and continued to rise over the 
monsoon months and peaked in the post-monsoon in November-December. During the . 

monsoon, when the beels are flooded, local people catch fish in the seasonally flooded lands 
with various gear. In the post-monsoon, fish catch is also higher as in this time major fishing 
in the beels is done through dewatering, katha and pagar fishing. Monitoring data for the 
baseline and impact years atso confirmed the general trend in monthly consumption rate in all 
the project years. 

Baseline Fish consumption data was cdected for 8 months from October 1999 to April 2000. 
So that the consumption could be compared from the baseline to the imp& years in line with 
the fsh consumption (Fish Catch Baseline ends April 2000) 8 months consumption records 
for the identical periods were compared. It was found that thm was highly significant 
difference of per fish consumption from the baseline to the impact years by months and 
periods (p-value < 0.05) Appendix-3. 

2.2.1.2. Non-fish high proteir hod consumption 

Besides fish, people also consumed other high protein focd in their diet including meat, 
pulses, and eggs. Data on other mn-fish high protein consumption was also collected from 
the sample households. Table 25 and Appendix-6 present the data on non-fish protein 
consumption by sample households. Consumption of pulses was found less during the impact 
years compared to that of baseline year. The consumption of meat and other food was 
observed higher over the impact years (Table 18) than that of k c l i n e  year. Negligible 
changes in the consumption of egg and milk were observed in the baseline and impact years. 

Table 25: Other Nan-Firh Protein Cansumption (g/h/d) in HH site 

w. :: I 
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In rural areas, people collect and consume fish mainly from two sources, either they catch 
fish themselves or they buy fish from local markets M horn fishers. The villagers also get a 
very small amount of fish from their relatives and neighbors as gifts. Consumed fish by 
sources whether bought, caught or gift ia presented in Table 26. 

Table 26: Fish Consamption by sources f%) i~ HI4 Site 

Consumed fish by sources whether bought or caught and gift is presunted in Table 29. 

A slightly higher figure for caught source at the baseline year was possibly due to control of 
fishing efforts in the water-bodies managed under RMOs formed under MACH project. 
People who get AIGA (alternative income generating activities) support from MACH are 
able to increase purchasing and so the poor people bought a higher quantity of fish for 
consumption. 

2.2.1.3. Consumption by species groups 
In Bangladesh people consume a variety of fish species over the seasons. However, it 
depends on the availability of fish in the market and price. From the monitoring made in the 
seiected households, in Hail Hior the sample households consumed 107 species of fish 
during the baseline year, while 110, 110 and 88 species of fish were consumed in the impact 
year 1,2 and 3 respectively. 

Table27: Fish Species Group Wise Consumption (%) in HH 

All fish species recorded during the fish consumption-monitorhg period were classified into 
13 groups. The quantity (by 90) consumed by speck  groups is preseohd in Table 30. Data 
shows that speck in the small fsh group contribuled the mont in carnuniption both in 
base lk  as well as in impact ymm. The s m ~ U  fish group oontributad 55.!33% in the baseline 
year but was laas in the impact years (44.78% in impact ye8r-l,38.04% in impwt year-2 and 
39.87% in impact year-3. 

The four speciea of Snakeheads ranked second in the list of qscies p u p  consumed by the 
sample households in Hail Haor site. In the baseline year, snakehds contributed 14.85% 
while it increased over the impact years and contributed over 21.25% in the impact year-3. 
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Monthly per capita fish con.wmpion data is presented in Figure-13. The general trend, for 
fish consumption rate was found lowest at the end of the dry won-early monwon (March 
through May). It is at this time &at the rate of consumption was increased as the monsoon 
started and the trend continues to increase peaking at the post-monsoon period in October- 
November. From December the rate of consumption again started to fall and in the dry 
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The percentage of cansmed fish in all other groups was fwnd to be hi.&cr than that of the 
baseline situation. It indicates that abuncbnce of different species is now more available in 
the rural markets. However, there arc many factors that influence the quantity of fish species 
consumed such as price and purchasing power to name a couple. 

2.2.2. TURAG-BANGSHI SITE 

Household fish consumption monitoring was started in October 1999 in Turga-Bangshi and 
data were collected from 280 sample households comprising of different land classes of 8 
sample villages within the project area. 

2.2.2.1. Per capita fish consumption 
An increase in per capita fish consumption in the Turag-Bangshi site has been observed in the 
impact years compared to that of the baseline situation (October'99 through Apri1'00). The 
overall quantity of per capita fish consumption is lower in T-B site compared that of the Hail 
Haor site, which might be due to higher availability of fish in Hail Haor area due to the size 
of the fishery in the haor. 

Table 28: Per Capita Fish Consumption (gramlday) in TB site 
-- 

I '  

Table 28 and figure 12 show per capita fish consumption by the households of different land ' 

classes during the baseline and impact years at Turag Bangshi site 

An increase in fish cansumption was observed 
among all land size classcs in tke bnprct year3 
compared to that of the basefirre year. On an 
average, combining a1  the households, a 36% 
increase in per capita fish consumption was I 

observed in the impact yaw-3. H m v e r ,  there 
were variations in the rate of incteac among the 
different land size classes. The highest rat= of 
increase of about 6 1 % was ~ b ~ ~ ~ t r e d  among the 
Iwgc fern huuseholds and the lowest (27.42%) 
among marginal farm houschokls (Table 31). 
Significant rate of increase (about 36%) was alsa observed among the landless poor 
households in the impact year-3 compared to the baseline year. 
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-- 

months of March & April reached its lowest point 
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Figure 13: Par capita fish consllmption avertbe project years in TB site;.:. : . . 
g-:; ; , I  :*. . .' 

The rate of fish consumption by months or season follows the seasonal fish production trend, 
which is largely governed by the hydrological regimes. During the dry season, most of water- 
bodies in the area become dry except for a very small part in Kalidaha and Aola Beel. The 
water flow in the Turag-Bangshi River also reached its lowest level during the dry months. 
During the dry months water is retained in the kums only. 

2.2.2.2. Non-fish high protein food consumption 

Data collected on other non-fish protein consumption from the households can be seen on 
table 29. The consumption of pulses was found to be less during the impact years 1 and 2 
compared to the baseline year. Hosvever, a slightly higher consumption of pulses was 
observed in impact year 3 but that was still less than baseline situation (Table 29 and 
Appendix-6). During the impact years, meat and milk consumption was found higher 
compared to that of the baseline situation. 

Table29: Per Capita non-fib protein Consumption (g) 

2.2.2.3. Sources of fish caught and f i b  purchased 

Table 30: Fish Consumption by sources (%) in TB 

The data on consumed fish by sources is seen in Table 30. Data shows that there was an 
increasing trend of percentage of bought fish from baseiine to impact years. The lowest 
percentage was 69.33% at baseline and the highest, 77.48% recorded in the impact year-2. 
2.2.2.4 Species group wise consumption. All recorded species consumed were classified into 
13 groups. The quantity in terms of % fish consumed by species groups is presented in 
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Table 30. 

Table31: Fish Species Group-wise Consumption (%) in TB Site 

The data indicates that the contribution of consumed small fish was less than (27.01%) in 
impact year-3 compared to the baseline. While major Carps, Exotic Species, Snakeheads, 
Large Cat fishes, Dry fishers and Knife fishesconsumption increased by 24.54%' 20.29%, 
4.58%' 12.50%' 0.96% and 0.55% fi-om 16.34%, 13.90%, 4.16%, 3.30%, 0.88%and 0.35% 
respectively. In TB site dry fish consumption increased. 

2.2.3. KONGSHAW-MALIJHEE SITE 

Household fish consumption monitoring in Kongshaw-Maliljhee site was carried out in 280 
sample households comprising of different land classes of 7 selected villages within the 
project area. 

2.2.3.1 Per capita fish consumption 
An increase in per capita fish consumption in Kangsha-Malijhee site has been observed in the 
impact-1 (January'02 through December'02) compared to that of the baseline situation. 

Table 32: Per Capita Fiih Consumption (g) in KM site 

I 

%bic 32 a d  Figwe 14 present par capha fuh 
maumpdon by dm howeholbs of different W GLProGJ 
for b l l m  a d  impact y u w  o f h c  KM &. Campmud 
t o t h e ~ l i n e p a r , ~ e f s a n ~ i n p c r ~ ~  
eonuunption in the impact-1 (Figura 14). 

lure 14: Fish Consumption (@Id) 
project years (by nfl classcs) 
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Monthly per capita fish'consumption data in Figure 15 shows that rate of fish consumption 
was higher in August in impact year and also a bit higher in November while at baseline 
higher rate was found in January than that of other months. 

Baseline: 22.60 MeadMay Implct-1: 2658 g l h e a c V d a y n  

2.2.3.2. Non-fish high protein food comumption 

Table33: Per Capita non-fish protein Consumption (g) 

The consumption of non fish protein such as pulses, meat and milk was less during the 
impact year-1 compared to baseline (Table-33 and Appendix-7). During impact years 
consumption of egg was found to be higher compared to that of the baseline situation. 

2.2.3.3. Sources of fish caught and &h bought 

Table34: Fish Consumption by sonrces (%) in KM Site 

The data on the fish consumed by sources is presented in Tnble 34. The highest percentage of 
fish source (5 1.85%) was purchased by households in baseline year. This trend continued in 
the impact years as well with the purchasing of fish increasing. 

Statistical analysis showed that tkrc  was highly significant difference within land classes and 
between the sources caught and bought (P-value s.000 < .05). Among the periods, sources 
caught & bought were almost same, test shows that the difirence was highly in significant 
(P-value = 0.997 > .05) (Appendix-3). 
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2.2.3.4. Specie group wlse coasumptlon 

Table35 Fish S p d t s  GrwpWe Ccrasumptlo~ (@A) in KM Site 

1 Small Fishes 1 44.68 I 46.55 I 
I L . - -  

Snakcheads 1 10.97 9.92 
Prawns 9.40 I 8.45 
Exotic Species I 8.05 1 12.38 
Dry fishes 6.18 3.90 
Major Carps I 6.0 I I 8.55 
Hilsha 5.72 2.70 

1 Small Cat Fishes I 3.24 I 2.90 I 
- 

I Eels 1 2.89 I 2.27 I 
--- - 

I I Large Cat Fishes 1 2.59 1.98 I 
- 

/ Minor Cams I 0.13 I 0.09 1 
Knife Fishes 0.03 0.10 

Others 0.1 1 0.2 1 

2.3. HYDROLOGY AM) FISH CATCH (HAIL HAOR SITE) 1 
Based on 5 years of hydrology data, it i s  observed that the water levels of Hail Haor begin to 
rise in April and May. The h e  of prt-monsoon flood commencement is one of the major 
factors which impacts yearly fish production as this is the fish breeding time. The earlier,the 
flood-water level rises in April, the more breeding is Iikdy to tdce place with more 
production to be expected if other conditions remain unchanged. 

Hail Haor: The Onset of Pre-monsoon Flooding 
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Figure-16: Hall Hnor: Tbc oesel ofprc-mon&on flooding in mlrthn to tQtrl fish yield 
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Bi-variate (CPUA and water !eve[) regression analysis indicates that there was positi 
correlation (R=0.85) between CPUA and retaining of water level during dry season (March- 
April) 
Another regression ~ I y s i s  shows that rnere ts n ~ g h  correlation ( R 4 . 9 9 )  between onsets o 
the flooding time with fish catch yiejd, CPUA (kgha) and the value of R' = 0.98 indicates 
that the CPUA explained 98% variation with onset of pre-monsoon flooding time. 1 

Table36: Relatiaosbip of CPUA and extent of flood 

Table 36 shows that there ~ o s  a relation of cA A-c-"l~tR extent of flood. It reflects that the 
highest CPUA (kg/ha) was rewr&d in t h ~  ....,,. jw-3 which .fi-~~)onds to the higher 
flooding in that year. 

The regression analysis shows that is highly correlation (R = 0.93) between CPUA {kgha) 
with extent of floodedlinundated area (ha] in Hail Haor site. The value of R~ = 0.87 explained 
that CPUA about 87% variatkn with the extent of flood area. 

3110 
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Fiure-17: Regreseiain nlu1y.d oICPUA ( k o a )  and water area in Hail Haor site 
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2.4. VEGETAT'TON AND WLLSLWE MONITORING 

2.4.1. VegetoCjlon Dtverdty 
In MACH project sites a b-ansect hd vegetation survey was cmduckd to understand the 
status of the flora in tho ana MACH is  working in tcm of number of species. The survey 
was conducted twice a year a m  dining the dry seaon md once during h e  wet season. The 
MACH project started activitim in the F;Pngsh-hlijhee gide one year hter than the other 
two sites. The vegetation survey of the KM site was thertfoR ~ Q M  fm the baseline and 
impact year-1 only. Compmahw data of vegetation survey m thm aim is given in Table 40 
below. 

Total number of aquatic species was recorded as 107 at thc bmlimt period combining the dry 
and wet seasons in the Hail Haof. The number of speciw reduced to 98 iu tbc impact year and , 
again observed to increase to 1 t 7 inthe impact year-2. I 

Abu.ndance of aquatic vegetation was fauad to be towGst m thc TWPg-Bangshi site compared 
to that of Hail Haor. A total of 5 1 spec* was observed duTing the basdim p&od followed 

I 

by 48 in impact year-1 and 60 in impact  yea^-2. Compared to h e  Turag-Bangshi site, 
diversity of habitats and surface area is Larger in Hail Haor. 

The Kangsha-Malijhee site, vegetation ranged from 55 npacics b &e base& year to 72 in 
the impact year-1 . Data was mt e o l k t e d  in the Kangsha-Malijb fbrh impscf year-2 

Table37: Species of Aquatic Vegetsdion in Basdha, Imapet-1 md hipact-2 in three 
dt es 

. . 
Project Sites 

Variation in the numhr of aquatk -tion gpeeb b m  year to pw ia partly due to 
annual fluctuation in wmkx level and hd iq  pbRm If was observed fhat iu a year when 
early flood contributed b &den rise cb wrer, uegt tah  cover d h i t y  is  less than in 
the year when water kvel F&X gpiually, 

2.4.2. Wildlife Diversity 
In all the three MACH rim a way p s u  wildlife nmey w bsvrSdd wt to document the 
abundance of wildlife papukeion m &e flea. n e  mcmitwing was doqe twice a year, once in 
the dry season and h a  o k  in the wet t t e m  fdl- ml#tsd tramects through the 
majority of the habitatii at each ritc. 

Field data were co1loctc.d d b t  ~b#iZrV8ti0n #hq a lrmsect lines as well as 
through interviews with local people Wfth bmdedg~ of the local wildlife. The p~oject started 
one year later in the Kmpbn-Malijhee a, wbm the results have b m  incorporated for two 
years only while three yorrs findings are presented h r  Hail Haor and Turag-Bangshi sites. A 
summary of wildlife mmitoring data Ear tbra site, L prematd in Table 41. 

Hail Haor Site: In thn Hail Hmr site, 6 specjes ti€ amphibians ham b n  recoded over the 
three-year monitoring p h d .  Durrng IwwGne and Lmpact year-2, 9 ppeciea were observed 
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while in the impact year-1, 6 species were morded along the s u e  &ansect.. No seasonal 
variation in the abundance of amphibian species was observed. 

Abundance of reptile faurna r m p d  h m  a r n i n h t m  of 19 in the impact year-1 to a maximum 
of 2 1 in impact year-2 with a baseline figure of 20. No seasod vanetion in the abundance of 
reptiles was observed in the area. 

Abundance of bird species was fonnd higher in the HaiI h o r  ranging from a minimum of 
110 in the impact year-1 to a maximum of 133 in thu impact year-2. Record of impact year-1 
revealed an abundance of 110 bird apecies. Seasonal variation was o k r v e d  in abundance of 
birds, higher numbers of birds was observed in dry s e w n  except in the baseline year. 

Mammalian diversity ranged from a minimum of 22 at the baseline period to a maximum of 
26 i n the impact y ear-2. No s e ~ n a l  variation was observed i a abundance o f m ammalian 
fauna in the area. 

Total diversity o f  wildlife fauraa in Hail Haor site ranged from a minimum of 158 i n  the  
impact year-1 to a maximum of 185 in the impact year-2, The number of wildlife species 
recorded in the baseline period was 166. 

Turag-Baizgshi Site: Six amphibian species were recorded in tnc Tamg-Bangshi site over the 
monitoring period of three years. Six species were recorded m the baseline year while 5 
species were observed in the impact years. No sea.wnaI variation was observed in amphibian 
diversity except that the 6 species were observed during wet season in the TJ3 site. 

Table38: WiIdtife species recorded in Basehe, Impact -1, Impact -2 in MACH sites 

The species of birds in the uea ranged from a minimum of 96 o b m d  in the impact year-1 
to a maximum of 107 in the impact year-2. The abun- of bird species Jn the baseline 
period (101 species) was a bit higher than that of the impact yerr-1 but lower than impact 
par-2 (Table 38). Higher abundance of birds was observed in the dry season in the 
monitoring years than in the wet season. 
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Manual species recorded in the area ranged from a minimum of 19 in the baseline and impact 
year-l to a maximum of 2 1 in the impact year-2. Higher abundance of mammalian fauna was 
observed in the impact year-2 compared to the baseline and impact year-I. No seasonal 
variation in the abundance of species was observed. 

In the Turag-Bangshi site 145 wildlife species were recorded at the baseline period and 149 
species in the impact years. Combining all classes of species, higher abundance of wildlife 
fauna was recorded in the impact years. 

Kangshow-MalijAre Site: Five species of amphibians were recorded both in the baseline and 
impact year. No seasonal variation \\,as obsewed in the number of species sighted of 
amphibians over dly and wet seasons. 

Number of reptile species ranged from 18 in the baseline period to I9 in the impact year. No 
seasonal variation in the sighting of reptiles was obsewed. 

The number of bird species sighted were observed less in the Kangsha-Malijhee site 
compared to Hail Haor and Turag-Bangshi sites. A total of I08 species of birds were 
observed in the area during the monitoring period of hvo years, of which 84 was observed in 
the baseline year and 108 in the impact year. Higher abundance of birds observed in the dly 
season. 

Fewer mammalian species were found less in the area compared to two other sites. Presence 
of 17 species was recorded in the baseline year while 16 were observed in the impact year. 
No seasonal variation was observed in case of mammalian fauna. 

The overall number o f  wildlife fauna observed was higher in the  impact year than i n  the  
bascline year. At the baseline period 124 species were sighted which increased to 148 in the 
final years of measured impact. As temporal data is limited and variability of year to year 
conditions great, it is difficult to draw firm conclusions with regard to impacts of the project. 
There did appear to be maintaining or increasing trends in species present. Continued long- 
term management actions and habitats protection are required to enhance and conserve the 
wildlife in any given area. 
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3. Selected Conclusions 

MACH has demonstrated a co-management approach for sustainable management of wetland 
resources. The approach involves the community, local government, upazila, district and 
national administration. The project has been implemented in three different wetland 
ecosystems. MACH has emphasized data collection and analysis with sufficient rigor to 
demonstrate trends in the wetland resources before and during interventions. The followings 
are selected conclusions drawn: 

Fish yield and biodiversity 

I. The variation in the Catch per Unit of Area (CPUA) of the different wetland types is 
thought to be attributable to varied habitat and varied fishing practices and 
management. 

2.  There was significant variation of fishing effort as well as quantity of fish catch by 
seasons as expected. 

3. Species diversity (fish) found in the project sites ranged from 64 to 82 in baseline 
period and 78 to 95 in the impact years. Varieties of small fish species and prawns 
make up the bulk of the annual production. Project interventions demonstrated 
positive impacts on biodiversity as  a number of species have been re-established. 

4. CPUA increased by 33% in Hail Haor, 113% in Turag-Bangshi and 41 % in KM site 
during the impact years compared to that of the baseline year. 

5. Both from data indicators and anecdotal evidence it is estimated that co-managed 
sanctuaries as well as reshicted fishing during critical periods conhibuted to increase 
fish production and bio-diversity in the project areas. 

Fish consumption 

6. Per-capita fish consumption increased in all three sites (20-35%) when compare the 
averaged impact years with that of the baseline. 

7 .  The beel resident fish contribute significantly to the diet of the very poor. 

8. Major p art o f t  he fish consumed ( 55.75%) by the households are purchased from 
local markets 

9. Rate of per capita fish consumption peaked in the post-monsoon period corresponding 
with the higher catch from wetlands during that period. 

10. Per capita fish consumption was found to be higher in project villages than that of the 
national average. This is likely was to the location of villages inclose proximity to 
wetlands where people enjoy better access to fishing and fish availability. 
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Aquatic plants a n d  wildlife 

11 .  Species diversity of aquatic vegetation and wildlife were found to be higher during 
the impact period compared to that of the baseline period. 

12. The wetlands of Hail haor continued 107-1 17 species of aquatic plants 

13.  Wildlife population and diversity mas found higher in Hail Haor site possibly due to 
diversity of physical features, large perennial water body and surrounding forests. 

Production and Hydrology 

14. Quantity of fish catch was found to have positive correlation to the hydrology of a 
given year. 

15. Highest CPUA (kghalyear) recorded in the year corresponds with higher flooding 
extents. 

16. Higher annual fish production corresponds with early inundation of wetlands with the 
onset of pre-monsoon flooding 

17. There is further study required to determine the appropriate area of sanctuary to 
wetland to ensure the maximum sustainable yields from this type of intervention. 

18. Further study is needed to continue to determine the relationship between the 
hydrology and fish production and to suggest options for water management for 
having floodplain sustainable fisheries yield and biodiversity. 
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MACH 
Habitat 

0 

1 .  Information about Gear and Fisherinen tbpe: 
I L Gear: 1 .2 No. of Gear: 1.3 Length (m): rl 
1 4 Width (m): ( 1.5 Diameter (m): a m  1.6 Mesh size ( m m m  

1.7 Fishermen type: u 1.8 Involve person 1.9 Villages: 

Age Sex Age S ~ Y  H I .  10 Distance from village to habitat (km): ~~ 
I. I 1 Total number of this type of gear operated today: L' 
2 .  Fishing time: 
2.1 Fishing began at: ( '/L1 1.2 Time spent for present catch: mm 
2.3 Expected to end at: 2.4 Expected fishing hour: EmIl 
3. Species, number and weight of caught fish (g): 

Species Number 

nlm 
mu37 
rlI rn 
CEnUzr 
EuIm 
~~ 
muIn 
mm 

Total weight (sample) [in case of sub-sample]: umIn 

Weight 

EcEIIn 
L l I I  i 

m 
m 
m 
E u I I I  
m 
m 

5. Fishing rights (code): 1 1 I Name of Enumerator: -- 
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1 

MAapd]. BH Code 
Fish Corwumptim wd Nalurnl RUMUTW CWwtbMmltoring Form 
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MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH coMMuN117r HUSBANDRY (MACH) 1 

Analysis of variance for CPUA and intervention at Hail Haor 

Sources Sum of d.f. Mean F P-value 
Squares Square 

Baseline-Intervention periods 1858329.487 4 464582.372 13.497 .OOO 

Error 826095.060 24 34420.628 

Total 
2634425 28  

Analysis of variance for CPUA and htervention at Tnrag-Bongshi 

Sources m - - 7  **he 
Baseline-Intervention periods 8797079.237 4 2199269.809 3.370 .023 

Error 18271982.776 28 652570.81 3 

Total 27069062 3 2 

Analysis of variance for CPUA and latervention at Kongsba-Malijhee 

Source ~~~~ 
-. . .  a . . . b  

Baseline-Intervention ~er iods 43 17462.485: 
- ' 

Error 4819141.600 ' 2  1 229482.933 
To ta 1 91 36604 24 

Results of ANOVA shows that CPUA change significantly (p-value c.05) during the monitoring peaods I in all three project sites. 

I 
I 
I 
I 
t 
I 
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I Hail Haor Site 

Table 1: ANOVA (Analysis of Variance) for per capita consumption of different Iand classes 

Source S P ~  of Squares df Mean Square F P-valw 
Land classes 239.185 4 59.796 3.536 .040 

Monitoring years 372.883 3 124.294 7.350 .005 
Error 202.933 12 16.91 1 
Toral 815.001 19 

Source Sum of squares'- ?if Mean Square P-valuk 
Month 693.154 7 99.022 14.390 .OM 

Monit~ring years 797.795 3 265.932 38.645 .OOO 
Error 144.509 2 1 6.88 1 
Total 1635.458 3 1 

The ANOVA for per capita shows that there was significant difference within the land classes (P-value 
<0.05). In case of periods (base and impact years) the per capita consumption of fish was found that there 
was also highly significant differonce (P-value ~ 0 . 0 5 ) .  

Table 2: ANOVA for per capita consumption in different months 

Fish consumption data at the baseIine situation collected only for 8 months. But during the impact ars 

years, p-value < .05. 

Table 3: ANOVA for sources of f i h  at Hail Haor 

I 
consumption monitoring data collected round the years. ANOVA did for comparable period only. There 
was also highly significant difference for per capita fish consumption among months as well monitaing 

I 

ANOVA reflects the highly significant different between caught and bought of consumption of  fish'(^- 
value< .O5). While considered different years, the p- value strongly reflects that there was no significant 
difference of sources of fish within comparable years (P-vafue>.OS). 

Y 

I 
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I MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNKY HUSBANDRY (MACH) 

- - 

I I 

I Turag Bangshi Site 

Table 1: ANOVA for per capita coasampaoe of different land classes at Turag-Bangshi Site 

I 
I 
I ANOVA shows that per capita consumption within the land classes was very insignificant 

(P-value >.05). Per capita consumption between the comparable monitori~g years (base 
[ and impact situation) was found to be highly significant @-value c.05). 

I 
Table 2: ANOVA for per capita consumption in different months at Turag-Bangshi 

I I 
Source Sum of Square3 d f 

Land classes 27.323 4 
Monitoring years 329.707 3 

Error 42.253 12 
Total 399.283 19 

1 ANOVA shows that there was hghly significant difference of per capita fish consumption by months and 
monitoring years (base & impact), p-value .05. 

Mean Square 
6.83 1 -- 

109.902 ,000 
3.52 1 

, 

I 
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1 Table 3: ANOVA for sources of fish at TurapBongshi 

I 

I 

I 

I 

I 

ANOVA reflects highly significant differmt between caught and bought of consumption of fish (P- 
I value4l.05). While considered different years, the p- value strongly shows there was no significant 

difference of fish consumption among the comparable Monitoring years (P-value>O.OS). 

~ - v u L e  
0.001 
1.000 

Aource 
Cau&t-Bought 

Monitoring years 
Error 
Total 

Sum of Squares 
5456.W 

.4 12 
96.788 
5554.19 

df 
I 
3 
3 
7 

Mean Square 
5456.990 

,137 
32.263 . 

F 
1 169.143 

,004 
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I MANAGEMENT OF AQUATIC EcosYsTE;M THROUGH COMMUNITY HUSBANDRY (MACH) I 
I 
I Kongsha-Malijhee Site 

I 
Table 1: ANOVA for per capita consumption of different land classes at Kongsha-Malijhee 

I 

I impact situation) since P-value c.05. 

I 

b 

r 

Source 
Land classes 
Period 
Error 
Total 

Table 2: ANOVA for per capita consumption in different months at Kongsha-Malijhee 

I ANOVA shows that per capita consumption within the land classes was insignificant (P-value >.05). 
There was a significant change in per capita consumption between the comparable period (base and 

Sum of Squares 
19.346 
37.830 
8.103 

65.279 

( ANOVA shows that the per capita fish consumption among months and periods (base 
insignificant (P-value > .05). 

1 Table 3: ANOVA for sources of fish at Kongsha-Malijhee 

I 

df  
4 
1 
4 
9 

I " 4 j l 1 p r e .  
.506 
.I60 

Source Sum af Squam 

Two years data are not sufficient for statistical interpretation in terms of ANOVA. However, analysis of 
variance reflects that the variation of sources among themselves were insigmficant since p-value =0.18 1 
>.05 and the variation of sources among the period were highly . insipficant . .. since p-value = 0.948 > 

Meansquare 
4.836 

37.830 
2.026 

df. 
1 1  
1 

11 
23 

Month 
Period 
Error 
Total 

0.05) in Sherpur site. 

509.758 
106.176 
5 14.428 
1130.362 

11 -  . - 

F 
2.387 
18.674 

. Mean gq u a  !#, 

1 

I 
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,P-value 
,210 
,012 

46.342 
106.176 
46.766 

.99 1 
2.270 
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I lcQANAcmEm oC: AQUATIC ECOSYSTEM THROUGH m M M u w Y  HUSBANDRY (MACH) 
I 

Confidence Interval of per capita consumption 

Table: Confidence interval of per capita consumption in different period at HH site 

Period Per capita corsumption 95% Confide=-interval 
Baseline 46.79g 46.79k3.12 
Impact-l 53.228 53.22k5.65 
Impact-2 54.86g 54.8623.95 
Impact3 60.81g 60.81+5.14 

L It has already mentioned earlier that the per capita consumption very at different situations (baseline and 
impact years). Table represents the value of observed per capita fish consumption at 95% confidences 
interval. At baseline per capita consumption was found to be fish 46.79k3.12. The values 53.22k5.65, 
54.86k3.95 and 60.81+5.14 were observed in impact year-1, year-2 and year-3 respectively. 

Table: Confidence interval of per enpita coosumption in different period at TB site 

, ' .period Per cq i ta  eonsumption= - I 
, ., 

95% Confidence interval 
~aselint 27.578 27.57%7.19 
Impact- 1 27.48g 27.48k5.54 I 

Impact-2 27.82g 27.82k5.37 I 

Impact-3 34.95s 34.96$5.76 

Table shows that at baseline situution the value of per capita fish consumption observed at ,95% I confidence interval was found t o  be 2 7.57t7.19 while i t  was  2 7 . 8 2 ~ 5 . 3 7  and 3 4.96k5.76 o bsenid a t  

impact year-1, year-2 and year-3 respectively. 

I Table: Confidence interval of per eapita eonsumption in dinerent period at KM site I 
Impact- 1 26.54 2654&5.62 

Table 
found 

showmg that in KM site the observed per capita 
to be 22.33k2.45. Impact years I i t  was observed 

fish consumption 
26.54k5.62. 

confidence 
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MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNITY HUSBANDRY (MACH) 

I 
-- 

Appendix 4.1 
Hail Haor Site 

Species Diversity Comparison by different intervention 
I Species Name(Benga1i) I Scientific Name I Baseline I Impact-I I Impact-2 I lmpa 
Jat Puti Pun tius sophore 4 d d 
Kanchan Puti Puntius conchonius d d \I \i 
Tit Puti Puntius ticto d d d \i 
Jhili Puti Puntius gelius 4 4. d d 
Futani Puti Puntius phufunio 4 d d 4 
Teri Puti Puntius terio 4 X X .\i 
Mola Puti Puntius guganio X X 4 4 
Shar Puti Puntius sarana X X .( 4 
Chola Puti Puntius c h l a  d 4 X d 
Thai Shor Puti Puntius gonionotus 4 4 d d 
Bagha Puti Punt/us stgm X X X 4 

Ambmharyngodon 
mola J J J J Mola 

Chela 
Chep Chela 
Ranga Chanda 
Lamba Chanda 
Gol Chanda 
Chapila 
Khalisha 
Lal Khalisha 
Chuna Khalisha 
Dankina 
MeniIBheda 
Koi 
KaliINapti Koi 
Bele 
Rani 
Kachki 
Kaikla 
Poa 

Oxygasbr pholo 
Chela /aubuw~ 
Chanda m g a  
Chanda nama 
Chanda bawlis 
Gudusia chapra 
Colisa fasciatus 
Colisa lalius 
Colisa laboisa 
Rasbora danniconius 
Nandus nandus 
Anabas tesgdineus -- 
sadis badis - 

Corica soboma 
Xenentodon cancila 
Pama pama 
Lepiodocephalus 
guntea 
Mugil corsula 
Aplocheilus panchax 
Mastacembelus 
armafus 
Mastacernbelus 
pancalus 
Macrognathus 
aculeatus 
Cuchia cuchia 

Gutum 
KhallalKharshulla 
Tin Chokha 

Boro Baim 

Guchi Baim 

Tara Baim 
Kuicha 
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I b p d w  ?Ww(B.nDllq 1 $ d e ~ ~ # & n e  I 0meule.l-(I -1 -4 I .B&-3 / 
Ta kj Channa puncfatus 4 4 d 
Shol Cbnna striata J J J 
Gojar C)wnna mardus 4 d 4 4 
Cheng Channa gachue d .( d \r 
Vangra Labeo boga 4 X .I X 
Goinna 
Tatkini 
Raek 

Labeo genius 
Cmssocheilus latius 
Cirhhus rebe 

Air 
Bajri Tengra 
Golsa 
Tengra 
Kabasi Tengra 
Bacha 
BaspatalKazuli 
Boal 
Paugas 
Kani Pabda 
PabdaIMadhu 
Pa bdalKowakata1Ghorak 
ata 
ChakaIGanginalKowakat 
a 
Shing 
Magur 
African Magur 
Chital 
Foli 
Telapia 

Rui 
Catla 
Mrigel 
Kalibaush 
Silver Carp 

1 Grass Carp 
Miror Carp 
Comon CarpIKarfu 
Bighead Carp 
Gura Echa 
Narkeli Chela 
NaftanilBerkul 

Mystus aqt 
Mystus kngare 
Mystus cavasiccs 
Mysfus vittatus 

Eutmpllshthys vacha 
Danio devario 
Wallago attu 
Pangasius pangasius 
Ompok blmacula f us 
Ompok pabba 

Chaka chaka 
Heteropneusfes fossilis 
Clarius batrackis 
Clarias gariepinus 
Notopterus chitela 
Notopterus notopoterus 
Oreochrom~s (Telapia) 
mossambicus 
Labeo rohh 
Catla catla 
Cirhinus rwigala 
Labeo calbasu 
Hypophthalmichthys 
molitrix 
Cfenopharyngodon 
idellus d 
Cyprinus mpio X 
Cyprinus carpi0 4 
Adstechthys nobt7i.s X 
Macrobmchium lamrrei 4 
Oxygaster bcdh d 
Osphranemus(Cfenops 4 
) nabilis 
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MANAGEMENT w AQUATIC ECOSYSTEM THROUGH CoMMuNlTY HumAmRY (MACH) I r 1 1 r R 
1. S p c e b  mkqjdl) I B * m  I 6m@lh@ f '1 f- i -3 1 
Ghawa Clupiswna garua d X X 
Tepa/FuWora Tetrtwdc~n cutwtja 
Buth Kd/BaH 
Chat/BaNtwa NemcheUus batia 
Satka Chingri M~clobrachium 
DimualKathalia Echa 
Thengua Echa Ma cm bmhium 

birmenkus 
Elong 
Gora GutumIGanga 
Shagor 
Boiragi Echa 
Reckha Kholisha 
Sheild Kholisha 
Kecho Bime 
Potka 
Senia (Eusufi) 
Moa Rohfee cotb X d d 4 

I Total 7 1 7? 69 7fq 
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MANA€XMENT OF AQUATK ECOSYSTEM THROUGH COMMUNYPY HUSBANDRY (MAC3i) 

Appe I ix 4.2 

Tumg Bongshl 

Species Diversity Comparison by different Intervention 

( Species Nme(Bengali) [ Scientific Name 
Jat Puti Pun tius sophore 
Kanchan Puti Puntjus eonchonius 
Tit Puti Pun tius ticto 
Jhili Puti Puntius gelus 
Futani Puti Pun tius phutunio 
Chola Puti Puntius chola 
Thai Shor Puti Puntius gonlonotus 
Bagha Puti Puntius stigma 
Mob Amblypharyngodon mola 
Dhela Amblypharyngodon 

micmlepis 
Chda Oxygaster pholo 
Chep Chela Chela laubuca 
Ranga Chanda Chanda ranga 
L m b a  Chanda Chenda nama 
Gol Chanda Chanda badis  
Chapila Gudusia c h a m  
Khalisha Colisa fasciatus 
Lal Khalisha Colisa lalius 
Chuna Khalisha Colisa laboisa 
Dankina Rasbora daniconius 
Koi Anabas tesfudineus 
KaliINapti Koi Badis badis 
Bele Glossogobius glurius 
Rani Botia Dario 
Kachki Corica soborna 
Kaikla Xenentodon cancila 
Poa Pama pama 
Gutum Lepiodocephaius guntea 
KhallaIKharshulla Mugil corsula 
Peali Aspidoparla morar 
Tin Chokha Aplocheiius panchax 
Fesha Raconda russeliena 
Boro Bairn M8stacembelus ennatus 
Guchi Bairn Mastacembelus pancelus 
Tara Bairn Macrognathus aculeetus ' 

Kuicha Cuchia cuchia 
Taki Channa punctaius 

( Baseline ( Impact-1 1 Impact-2 1 impact-31 
.I J J Y 
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MANAGEMENT OF AQUATIC ECOSYSTEM- COWUNITY HUSBANDRY (MACH) 

I 
I b e c i e s  ~am@(Ben~ali) 1 Scientific Narne 1 Baseline I Impact-I ] Impact-2 I Impact9 I 

shot Cbanna s ~ a t e  4 J J 4 
Cheng 
Vangra 
Tatkini 
Air ( Guzi air/Gudcata 
Bagha Air 

I Batasi 

Golsa 
Tengra 
Bacha 
Baspa!a/Kazuli 
Boal 
Rita 

- Silong ( Kani Pabda 
Pabdahkd hu 
PaMa/Kowakata/Ghorak 
ata 
Chaka/Gangina/Kowakat 
a 
Shing 
Magur 
Foli 
Hilsha (Jatka) 
Telapia 

Rui 
Catia 
Mrigel 
Kalibaush 

Silver Carp 
Comon CarplKarfu 
Gura Echa 
Golda Echa 
Narkeli Chela 
NaftaniIBerkul 

Ghaura 
TepaIFutkora 
Buth Koi/Bali 
ChataIB4itot-a 

Channa gachua \r d 4 d 
Labeo boga 4 4 d X 
Crossocheilus latius 4 ?,I ./ d 4 
~ y s t u s  aor 4 J 4 .I 
Mystus seenghala \I X J 4 
Bagarius bagarius 4 ,  4 d 4 
Clupisoma 4 d .I 
(Pseudentropious) 
atherrinoides 
Mystus cavasius 
Mystus vittatus 
Eutropiichthys vacha 
Danio devario 
Wallago attu 
Rita rita 
Silonia silondia 
Ompok bimaculatus 

Ompok pabda 

Chaka chaka 
Heteropneustes fossilis 
Clarius batrachus 
Notoptems notopotems 
Tenualosa ilisha 
Oreochromis (Telapia) 
mossambicus 
Labeo roMa 
Catla eatla 
Cirrhinus mrigala 
Labeo calbasu 
Hypophthalmlch thys 
molitrix 
CypFinus cerpb 
Macrobrachiurn lamrrei 
Macrobechium rosenbergii 
Oxygasfer bacaha 
Osphmnemus(Ctenops) 
noWIis 
Clupieoma gsrua 
Tetradon cutcutia 

Nemacheilus batia 

t.- Y 
MACH COMPLETION REPORT-VOLUME 3 FlSH CATCH AND CONSUMPTION SURVEY REPORT 

" I 



I " ' I  
I I I I r 

79 MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNITY BUSBANDRY (MACH) 
- 

Tetreodon patoca 

1 

Species Name(Bengali) 1 Scientific Name Impact-2 I 1mpact-3 I 
Mcmbmcbium 4 4 

Putul Botia Machata X ?! 
Di-n~a/ffithalia Echa 4 

GutumlGmga 
S h a g ~  d 4 d 

( F 3 -  Blla d 
d d 

4 .I J 
Nayan ball .) 4 4 ( GangChdelGhora Chel d X .( 
Peashi A s p h p  a ria jay& ./ d 4 
Mola Puti Puntius guganib X X 4 ( Shar Puti Puntius sarana X X X 
MeniIBheda Nandus nandus X d .! 
Gojar Chenna maruius X 4 d 
Goinna Labeo gonius X X X 
Bajri Tengra Mysfus tengara X X 4 
Kabasi Tengra X - X 4 
Pangas Pangasius pangasius X d 
African Magur Clarias gariepinus X d X 
Chital Nhp te rus  chitata X X X ) Grass Carp Ctenopharyngodon idellus X 4 4 
Mirw Carp Cyprinus carplo X 4 4 
Bighead Carp Aristechthys nobilis X X X ( Gang Tengrs Gaga ta viridescens X X 4 
Tengra (Bataslo) Batasio batasio X X 
Senia (Eusufi) Gagata cenia 4 

4 I Mamli Chopila X d !  
Cbnua X X X 4 1  

Totat $2 1' . 81 I 86 I 9f 
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MANAGEMENT OF AQUATIC ECOSYSTEM T H R O W  COMMUNITY HUSBANDRY (MACH) , -. 3 I , ,  . . 

Appendix 4.3 : 
Kongshow Maiij hce 

Species diversity comparison of Kongsbow-Malijhee by different Intervention 

I 
.-.-. - 

Bengali Name 1 Scientific Name ( Baseline I Impact-1 
J 
4 
J 
X 
J 

Im act-2 
Jat Puti Pun tius sophore 4 
Kanchan Puti Puntius conchonius 4 
Tit Puti Puntius ticto 4 . *  

Jhili Puti Puntius gelius d q J  X 
Futani Puti Pun tius phutunio X 
Mola Puti Pun tius guganio X X 
Shar Puti Puntius sarana 4 4 .I 
Chola Puti Puntius chola d X .( 
Thai Shor Puti Puntius gonionotus 4 d d 
Bagha Puti Puntius stigma X 4 .( 
Mola 

Dhela . 

Chela 
Chep Chela 
Ranga Chanda 
Lamba Chanda 
Gol Chanda 
Chapila 
Khalisha 
La1 Khalisha 
Chuna Khalisha 
Dankina 
MeniIBheda 
Koi 
KaliJNapti Koi 
Bele 
Rani 
Kaikla 
Poa 
Gutum 
Tin Chokha 
Boro Bairn 
Guchi Bairn 
Tara Bairn 
Kuicha 
Taki 
Shol 
Gojar 

~ m b l ~ ~ h a & o d o n  mole 
Amblypharyngodon 
microlepis 
Oxygaster pholo 
Chela laubuca 
Chanda ranga 
Chanda nama 
Chanda baculis 
Gudusia chapra 
Colisa fasciatus 
Colisa lalius 
Colisa laboise 
Rasbora daniconlus 
Nandus nandus 
Anabas testudineus 
Badis badis 
Glossogobius giurius 
Botia Dario 
Xenentodon cencila 
Pama pama 
Lepiodocephalus guntea 
Aplocheilus panchax 
Mastacembelus annatus 
Mastacembelus pancalus 
Macrognathus acubatus 
Cuchia cuchia 
Channa punctatus 
Channa striata 
Channa marulius 
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Bengali Name I Scientific Name 1 Baseline I impact-I [ impact# 1 

Cheng Chenna gachua 4 d 4 - 
Bata Labeu bata d d d 
Vangra Labeo boga 4 X .( 
Goinna Labeo gonius X d d 
Tatkini Crossochellus latius 4 d d 
Raek Cirrhinus reba X 4 I 

Nandil Labeo nandina 4 .I 
Air Mystus aor 3 X 
Guzi airIGuzkata Mystus seenghala X X 
Bagha Air Bagarius bagarius d X 

Clupisoma 
(Pseudentropious} 

Batasi athemnoides 4 4 
Bajri Tengra Mystus tengara X X 
Golsa Mystus cevadus d d 
Tengra Mystus vittatus 4 4 
Kabasi Tengra X d 
Boal Wallago attu 4 d 
Pangas Pangaslus pangasius X 4 
S~long Silonia silondia X X 
Kani Pabda Ompok bimaculatus 4 X X 
PabdalMadhu 
P&da/Kowakata/Ghora k 
ata Ompok pabda 4 d 
Shing Heteropneustes fossllis d w - 4 
Magur Clarius batrachus d 

x F:; J 
African Magur Clarias gariepinus x 
Foli Notopterus notopotems d 
Hilsha (Jatka) Tenualosa iijsha X 4 

Oreochromis (Telapia) 
Telapia mossambicus X 4 
Rui Labeo rohita 4 d 
Catla Catla catla d 4 
Mrigel Cirrhinus mrigala 4 4 
Kalj baush Labeo calbasu 4 4 

Hypophthalmichthys 
Sitver Carp molitrix 4 4 

Ctenopharyngodon 
Grass Carp ldellus d 4 
Miror Carp Cyprinus carpio 
Comon CarplKarfu Cyprinus carpi0 
Bighead carp Aristechthys nobilis 
Gura Echa Macrobrachiurn lamrrei 

Macrobrachium 
rosenbergii 
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MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNrrY HUSBANDRY (MACH) 

I P- r.-- - 

. . .  . - .-\ - I I 

I ' Bengali Name I Scientific Name 1 Baseline ] Impact-1 I Imp&-2 -1 
Osphronemus(Ctenqbs) 

MACH COMPLETION REPORT-VOLUME 3 FISH CATCH AND CONSUMPTION SURVEY REPORT 

NaftaniIBerkul nobilis X d X 
Ghaura Cluplsame garua .( \I X 
TepalFutkora Tetreod~n cufcutia 4 4 4 
Gora GutumIGanga 
Shagor d d d 
Gugri B~la X X d 
Potka T e t l % r c d ~ ~ f l  4 X X 
Senia (Eusufi) Gag&@ X d X 
GangChelaIGhora Chel .( X d 
Batai d d X 

84 67 71 

I 

I 

I 

I 

I 



'Hail Haor Top 20 Species caught in Baseline 
7 

Jat Puti 

Khalisha 

MeniIBheda 

Koi 

Boal 

Taki 

Mola 

Tengra 

Shol 

Shing 

Chuna Khalisha 

Guchi Bairn 

Lal Khalisha 

Kaikla 

Tara Bairn 

Gura Echa 

Foli 

Dankina 

Gojar 

Magur 

Total 

Ant ius sophore 

Colisa lasciatus 

Nandus nandus 

Anrbas testudinertr 

Wallago attu 

Channa punctatus 

Arlblypharynpdan mola 

Mystus vittatur 

Cbnna  shiats 

Heteropneustes form% 
Colisa laboua 

Mastacembelus pancalus 

Colisa lalius 

Xenentodon can* 

Macro~nathus aculeatur 

MauDbrechium Imrre i  

Notopterus notopokrur 

Rssbora dm lm ius  

Channa mpruliu 

Claflus batf-6 

Hail Haor Top 20 Species caught in Impact1 

Jat Puti 

MeniIBheda 

Taki 

Tengra 

Khalisha 

Foli 

Kaikla 

Guchi Bairn 

Thengua Echa 

Ranga Chanda 

Shol 
Kanchan Puti 

Dankina 

Shing 

Chuna Khalisha 

Magur 

Rui 

Gojar 

Puntius sqohon 

Nandus nandus 

Channa punctatuu 

Mystus vittatus 

Colisa fasciatus 

Notoptems notopotems 

Xenentodon canciia 

Mastacembelus paticalus 

Macrobrachiurn binnanicus 

Chanda ranga 

Channa striata 
Puntius conchoniu8 

Rasbom daniwnin 

Hetempneustes fossilh 

Colisa laboisa 

Clarius batrachus 

Lmbeo rohita 

Chenne m a m h  

20 Boal Walkgo aftu 

Total 
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- -e 

OF AQUAWC ECOSYSTEM THROUGH COMMWIN HUSBANDRY (MAC$' I 
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I Hail Haor Top 20 Species caught in impact2 

Jat Puti 

Taki 

MenilBheda 

Khalisha 

Shol 

Foli 

Mola 

Guchi Bairn 

Kaikla 

Shing 

Tengra 

Magur 

Kanchan Puti 

Gojar 

Boal 

Bele 

Thengua Echa 

Gura Echa 

Koi 

Chuna Khalisha 

Total 

Puntius rophom 

Cllmna punehtus 

Nm&s ndndus 
. COGN fetchlux 

mmnd mat8 
Nobptmm notopotems 

Rrnbtyphyngdon mola 

M9stoEsmbalua psncalus 
Xensntmbn m c i h  
H e t e r o p n e ~  h s i l i s  

Mysrus vhtstw 
~~s tamehut 
Plmrrur aancnMius 

CMnna mo~ l i us  

wan-  ti^ 

Glawagbbk gluriua 
Mffcmhahfvm blrmMicus 

Mecmbmhium I& 

Anah8 bNlml04us 

Corn M o b s  

I Hall Haw Top 20 Specles caught in  Impact3 81 
- 

, Serial ~ o m e n ~ a l i  Name Scientific Name Total catch- 
1 Jct Puti 
2 MwVBheda 

3 Takl 
4 Khebha 

5 Twlgla 
6 Foli 

7 Shd 
8 Kalkla 
9 Gum Bairn 

10 Magur 

11 Mdn 
12 &)jar 
13 Rui 

14 Kanchen Puti 

15 Shing 
16 Koi 

17 Gd Chanda 

18 DanWm 

19 Wmne 
20 Boa1 

Total 

MACH COMPLETION REPORT-VOLUME 3 FISH CATCH AND CONSUMPTION SURVEY REPORT 
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MANACEMEN? OF AQUATIC ECOSYSFEM THROWH COMMUWIW )ILfSBANORY (MACH) 

Turap8angshl Top 20 Species cau@t in Baseline 
Y - 

Serial -Bengali 
No. Name Scientific Name Total Catch(kg) 

1 GuraEcha ~ b m r h i ~  kmmi 3007iia 1 3 . ~ ~  
2 Teogn Mystus Vllwtw 1928.78 6.72 
3 Jat Puti PuMuu sophore 1-23 8.55 
4 Tak~ Ghanna punctaU.9 165Q.B5 7.46 
5 Boro Bairn Mestacembelm ftt7twfu~ 1519.35 6.85 

6 Chapila Gu&su chspra 1421 2 4  6.43 

7 Guchi Bairn Ma~tammfWa pancabs 10W.$3 1.52 
8 Bele Glesscgobius giuriuo 845.24 3.83 
9 Tara Bairn Macrognattws ecutwtus 767.M 3-47 

10 Lamba Chanda Chanda nrmu 712.41 9.22 

11 Tit Puti Puntius WO 537.M 2 4 3  

12 Aa~r l~ystus @or 501.m 227 
13 Chola Puti PuntlUo chblP 4W.IP 218 
14 Catla Getla c d k  481,s  2.18 

15 Mr~gel Chhinua mrlgala 487M 212 
16 Shing Hetmmpneus@ foam 
17 Satka Chingri Mmuhmchium a. 
18 Shol C h a m  striafa 

19 Boa1 WaIIap rftu 
20 Chela OXypBdtBr p M  3lQ.m 1,4t 

Total 85.64 

Turag-Bangshi Top 20 Species caught in Impactf 

Jat Puti 

Gura Echa 

Chapila 

Taki 

Tengra 

Tit Puti 

Bele 

Guchi Bairn 

Rui 
Boro Bairn 

Bagha Puti 

Mrlael 
Kaikla 
Choh Puli 
Satka Chlngrl 
Aat 

Shol 

Gol Chanda 

Punflus sophore 

Macrobmchium l a m i  

Gudusia chapra 

Channa punclatus 

Mystus vittetus 

Puntius ticto 

Glossogabius giurfus 

Mastecmbelu~ pencalus 

Labeo mhita 

Malacembelus omstus 

Puntius stigma 

Cinhinus mt i~ela 

Xenentodon cancila 

Puntius chola 

MacmOreclVum Sp. 
Mystus wr 
Channa strfeta 

Chanda baculis 

MACH COMPLETION REPORT-VOLUME 3 FISH CATCH AND CONSUMPTION SURVEY REPORT 



-I Bengali -. :,,:-, 
Ha. - Scientific Name Total Catch(kg) 

TuraglSangahl Top 20 Specks caught in Impact2 
$ 

C)ulplle 

Tit Pul 

Takl 
Bele 

Gudusie chm 
Puntlus Ilch, 
Chenns punclrtm 
GlassogQbius g i h  

B m  Bairn M e s t ~ n b d u s  matus 

Ouch1 Bakn ~ 8 s t a c ~ r  pamelus 
Tenpa ~ y s r m  t ~ 8 t o s  

LanhaCbrd~handa ChPndanrvnb 

Chela Ox~slerpnolc l  

6hol Chunne abhta 

mP1 Cirrhihua m r l g h  
Tan Bahn rWdcrpgnmthtlo awleaius 
Satka CMngd Macmhchium 
Mda Ambl-n W e  
Kalkla Xenenfudon andla 
Total 

~ur~g-Barylshl Top 20 Species caught in hnpact3 
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MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNITY HUSBANDRY (MACH) 

I - - 

I 
Serial '' BV- 

Name Scientific Name Total Catch(kg) . . 
14 Larnba Chanda 

15 Bagha Puti 

16 Shol 

17 Kaikla 

18 Ranga Chanda 

19 Satka Chingri 

20 Chela 

Total 

Chanda name 1207.98 2.25 
Puntius stigma 1137.30 2.12 
Channa striata 1085.35 2.W 
Xenentodcn cancrla 953.31 t.73 
Chanda m g a  0 4  9b 1.50 
Macrvbrachium 786.97 1.47 

o~)q&fyV7010 774 41  f .44 

86.34 
I 
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Kongshow-Malijhee Top 20 Species caught in Baseline I 

1 Gura Echa 

2 Jat Put1 

3 Boal 

4 Tengra 

5 Taki 

6 Guchi Bairn 

7 Bele 

8 Tit Puti 

9 Gutum 

10 Tara Bairn 

Macrobrachiurn IamrrPl 

Puntius sophore 

Wallago attu 

Mystus vitttatur 

Channe punctatm 

Mastecembelus pencalus 

Glossogobius giudus 

Puntius ticto 

11 Comon 
CarplKarfu Cypnnus carpi0 7021.09 2.54 

12 Boro Bairn Mastecembelus s m t u s  665.84 1.71 

13 Gol Chanda Chanda bawlls 671.31 1.67 

14 Rui Labeo rohita 555.34 1.38 

15 Chuna Khalisha Colise Iaboisa 489.21 1.22 

16 Chela Oxygsster phob 415.07 1.03 

17 Kaikla Xenentodon c a d  314.92 0.78 

18 Sh'mg Heteropneustes fossHls 262.87 0.70 

19 Lamb Chenda Chanda n a m  253.66 0.63 

20 Katibalrotr Labeo cslbssu 191.28 0.48 

Total 95.75 

Kongshow-Malijhee Top 20 Species caught in Impact1 

I 
I 2 Jat Puti 

3 Bele Glossogobius giurius 3370.91 8.44 

4 Boal Wallago atiu 3163.48 7.92 

Taki 

Tengra 

Comon 
CarpIKarfu 

Tara Bairn 

Tit Puti 

Gutum 

Guchi Bairn 

MP' 
thal Shm PM 

Gal Chanh 
Silver Cup 

Channa punctatut 

Mystus vittatur 

Cyprhus catpb 
Macrognathus acul~stus 

Puntius ticto 

Lepiodocophalus gunles 
Mastacemkhrs paneelus 

Cirrhinus mrigala 

Puntius gonionotus 

Chande baculis 

Wypophthalmichthys 

MACH COMPLETION REPORT-VOLUME 3 F W H  CATCH AND COlYSUMPTION SURVEY REPORT 
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I MANAGEMENT OF AQUA'I'TC EDSYSTEMTHROUGH COMMUNITY HUSBANDRY (MACH) 
- 

I ' I '  

I 16 - 6 t h  Masfacenah.lur rnnatw 531.63 1.33 

17 Chma KhaPha Colisa leboisr b34.50 1.09 

18 Grass Carp Ctenophargngodon / d e b  416.S 1.04 

I 19 Chela Ox~sastef phdo 385.57 0.97 

20 Kaikk xewntdbon cancna- 376.46 0.95 

Total 91.85 

( Kongshow-Malijhee Top 20 Species caught in [rnpacn 
I 

1 Gura Echa Macrobrachium lamrrei 

2 JatPuti Puntius sophore 

3 Taki Channa punctalus 

4 Tengra Mystus vittatu8 

Cyphus carpio 

6 Mrigel Cinhinus mrlgala 

7 Guchi Bairn Mastacembelus pancrlus 

8 Boal Wallsgo attu 

9 Bele Glossogobius giurius 

Tara Bairn 

Thai Shor Puti 

Boro Bairn 

Guturn 

Tit Puti 

Grass Carp 

Gol Chanda 

Rui 

Bagha Puti 

Macrognathus aculeatus 

Puntius gonionotus 

Mastacembelus amatus 

Lepiodocephalus guntea 

Puntius ticto 

Ctenopharyngodon idellus 

Chanda baculis 

Labeo rohita 

Puntius stigma 

19 Chuna Khalisha Colisa laboisa 

20 Kalibaush Labeo calbasu 

Total 

MACH COMPLETION REPORT-YOLUME 3 FlSH CATCH AND CC ON SURVEY REPORT 
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MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH CQMMUNI'IY HUSBANDRY (MACH) 
C 

I I 

I 
Appendix-6 

b 1 

Per Capita non fish Protein Consumption (g) in Sremongal (Hail Haor Site) 
I 

Pulses 
I, 

I 

1 
I 

I 

I 
I 

1 

I 
I 
1 

I 

1 
I 

I 
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I r  
I :  

Marginti1 
Small 

Medium 
Large 

All Class 

I 

I I 
I 
I 

1 - 

7.82 
13.29 
8.35 
63$ 
5.96 

L 1 

I 

I 

5.68 
3.16 
4-3 1 
1.72 
3.m 

6-17 . 
4,94 1 
bi83 i 
0 1 
5.71 

11.01 
7.87 
8.47 
6.92 
5.51 

I 
1 



m A G E M E h " f '  OF AQUATIC ECObYSlTM TSIRWGH COMMUNITY HUSBANDRY (MACH) 

Meat 

Milk I 

Laadless 12.71 0 I 3 .YO ~ 1 . 1 1  

Marginal 17.35 19.85 24.7l 29.58 
Small 15.37 34.33 39.83 50.20 

Medium 32.19 35.78 44.9 1 51.11 - 

Large 28.05 34.79 , 36.87, 42.29 
Ah Class 17.07 20.81 25.39 30.76 

MACH COMPUTION REPORT-VOLUME 3 FISH CATCH AND C ON SURVEY REPORT 
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MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNlTY HUSBANDRY (MACH) 

I 

I I .  I 

I 
Per Capita noo fish Protefn cons~mptlbn (g) in SLerpnr ( ~ o n ~ s b o w - ~ s l i ~ h e e  ) 

Pulses 
I 

I 

I 

I; 

l 
I 

I 

I I 
I 

I 
I 

I 

I 

I 
I 

I 

1 

I 

I 

i 
1 

I 

I 

I 

I 

I 

1 

I .  

I 1 
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' 
I 

I 

I 

I 

! 

1 

I 

I 

I 

I 
I 
I 

I 
t 

I 

I 



MANAGUMmf OP AQUATIC EOSYSTEM THROUGH C O ~ W I T Y  HUSBANDRY (MAC'H]~ 
A 

Ranked top 20 fish species consumed at Sreernongol (Hall Haor) 

- 

Taki 7 . 9  - 
Koi I 516.12 6.67 
Gum mach 1 W.49 6.24 

Shing ~ p n e u s t e s  hss& 429.25 5.55 
, Mola mda 399.23 5.16 
Dry fish I 342.73 4,43 
Gura Echa Ff-mrni , , ,  j 27481 3,s 
Shd Ulanna &&!a I , 240.39 3.21 
; M e n l I W a  Nam'smi& 241.67 3.12 

. . 
, S P ~ +  k-ic lwei 
Jat PuU I ~wntius s o p h ~  I 

MACH COMPLETION REPORT-VOLUME 3 FISH f ATCH A N 0  CONSUMPTION SURVEY REPORT 



MANAGEMENT OF AQUATTC ECOSYUEM THROUGH COMMUNITY HUSBANDRY (MACH) 

Weight (kg) 1 % 

Gura Echa 1 6.11 
Shd I CMm stn'ata I 525.761 5 .X  

I - -  7 
Mola Aml&Ma/yngo&w mda 502.12~ 5.5 
Hilsha r i m  &sha 461.$1 5.06 
!ang -5- 1 406.91 4.46 
hl[m t%b?&  US d j -06 4.45 
Gura m9& : 393s 4.31 

hiat. hti C '1168.251 12.071 

Men1/8herh  andu us nand* 481.35 4.97 
W Amb/vphalyn@~bt~ & ,479.31 4.95 
Gum Echa Mcmbradrium l a m *  I W . 4 3  4.76 

' 

MACH COMPLETION REPORT-VOLUME 3 FISH CATCH AND CONSUMPTION SURVEY REPORT 
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Appendix-7.2 
,.Ranked top 20 fish species consumed at Kaliakoir (Turag Bongshi) 

IJat Puti ]Puntius sophore I 1 290.591 13.94 
!Rui 1 ~abeo rohb 1 214.88) 10.31 

I 

Gura Echa Macrobrachiurn lamrrei ! 165.43 7.94 
~ h a i  Shor Puti Puntius gonionotw 92.41 4.43 
Mriqel Cirrhinus mriaala 1 83.44 4 - - 
,Silver Carp Hypophthalmichthys molitrix 1 81.46 3.91 
!cornon CarpJKarfu Cyprinus carpio 1 75.18 3.61 
Ta ki Channa wnctatus I 72.68 3.49 
hilsha Tenualosa ilisha I I 65.311 3.13 
l ~ o m  Balm Mastacembelus armatus I 61.541 2.95 

I 

Tengra Mystus vittatus 57.56 2.76 
Chapila Gudusia chapra 4 1.83 2.01 
catla Ca#a catla 38.17 1.83 

L I 

h g a S  Pangasius sukhi 27.83' 1.33 
Lamb Chanda Chanda nama 26.77. 1.28 
Air Mystus aw 21.58 1.04 
Tebpia Oreochro* flelapla) mossamblcus 20.64 0.99 
Ulda Futi 

' 
Puntius chola 20.59 0.99 

Shing Heteropneustes fossilis I 20.02 0.96 

- - a .- ---- - -  - 

ct 1 (Oct'00 - April'Ol) 
Scientific Name Weight(kg) 

3atPuti Punt~ussophsre 
l ~ u r a  mach 
t I 

Rui Labeo rohlta 242.48 10.59 
Gura Echa Macrobrachiurn lamrrei 210.26 9.19 
Mrigel Cirrhinus mrigala 134.75 5.89 
Tald Channa punctatus 90.9 3.96 
Comon Carp/Katfu Cyprinus carpi0 87.91 3-84 
Hilsha Tenualosa ilisha 82.45 3.6 
Thai Shor Puti Puntius gonionotus 82.33 3.6 

/ Pangas Pangasius sutchi 75.66 3.31 
lChapila Gudusia chapra 74.53 3.26 
:Silver Carp Hypophthalmichthys rnolltrix 63.92 2.79 
\Catla Catla catla 61.43 2.68 - 
Tengra Mystus vittatus 34.76 1.52 
Lamba Chanda Chanda nama 34.03 1.49 
Boro Bairn Mastacembelus armatus 33.55 1.47 
Shd Channa striata 26.32 1.15 
Shar Puti Puntius sarana 26.32 1.15 
Telapia Oreochromis (Telapia) mossambicus . 21.04 0.92 
L a b  Polynemus indicus - 19.80 0.87 

MACH COMPLETION 3 FISH CATCH AND CONSUMPTION SURVEY REPORT 



MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNITY HUSBANDRY (MACH) 

I 
I 

mpact 2 (Oct'Ol - Apri1102) 
Species 1 Scientific Name 1 w e ~ g ~ f ( ~ ~ $ ~ - ; ' ,  :% I , 

30. ' R32 12.59 
1 Pac?gas !4mgwfus sut& a ~ i . 9 1  11.28 
h i  l&w mhita 263.89 10.95 
a 

Jat Puti Puntius sopho~ 
,Gum Echa 
Mrigel Cbhinus mrigiA$ 

ISilvw Carp HPpoph~1michth)s mohW 142.26 5.9 
h a l  %or PUH AMtius g o n i o ~  W.69 5.17 
t ~ r n o l l  UvpfKarfu Qpr6nus carp& lii .53 4.63 
,Mikha ~mualosa ilkha , 78.05 3.24 
i ~ a k i  Obanna puncta2w 1 74.92 3.11 
cat la m/a catla- i 71.19 3.04 
Chaplla Gudusla chapra 41.31 1.71. 
Tela pia O ~ ~ ~ h r o m i s  @r"ap/a) mw 1 40-27 1.67 
8331'0 b i m  Mastacembelus .acm&s : 36.75 1.53 
Tengta Mjdus vittatus I H.44 1.3 
Magur Clarlus batrachus ! 31.23 1.3 
Shd C3anna stn'ata i fi.37 0.8 
Alr m m  ! 17.47 0.73 

mf45h , ! 16.76 0.7 
I 
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MANAGEMENT OF AQUATIC ECOSYSTEM THROUGH COMMUNITY HUSBANDRY (MACH) I1 

I 

eht Ckd 1 % 

Jat Puti - &M& qh 1 296.88 13.11 
Taki ~ @ @ W W % &  ! 248.30 10.96 
' ~ m  E c l ~  Mm~&dtI~ur~ k r e I  1 207.89 9.18 
aP-v ftsh I 139.18 6.14 

riprcles I~cientific Nnrnc 
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