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ABSTRACT

In the south-west region of the country there are SO0-600 oxbow Iakes
covering a water arca of 5488 hectares. The lakes produce a large
quandity of fish and a big number of poor people depend for their
Iivelihood on the fisheries of the lakes. Since 1980 the Government of
Bangladesh has undertaken iwo projects on the improvement of .
management of the Iakes; the principal issues were being the derivation

of a suitable means of involving the fisherman in the management
process and sharing of the benefits of the improved production. Six
different Lakes Vviz; Katgorn, Fatepur, Joydia, Nasti, Sasta and
Porapara were subjected for study in the present progran, Three lakes,
Katgora, Fatepur and Joydia were under the first phase of the GOB
project and the other three Nasti, Sasta and Porapara were in the second
phase of the project. The present study was aimed at looking into the
scenarios of gears that are used for selective fishing, eatch composition

for the stocked and the non-stocked forage fishes over different Inkes and
over different gears used and the management benefits that are obtained

by the stake holders in the present co-management methods.

Data were collected by questionnaire survey and personal interview of
the fisherman, Moreover, various sccondary data were used. The data
were analysed with the help of statistical test.

Various gears used in the lakes, their design and operation and their
sclectivity were discussed. Among them kochal fishing was the most
prominent. Komor fishing and Vulki fishing were next to kochal fishing
in prominance. Some other types of gears were also discussed.

Stocking design was more or less same for all the six lakes, however,
there were variations in the harvesting records in the different Inkes.
Stocking size of the fingerlings, the socking density and the total volume
of the stocked biomass were not maintained in the Iakes. Specices
compuosition of  the liberated and unliberated harvested  fishes were
observed. The contribution of the unliberated wild fishes to the total lake
production was recorded for the lakes.

In the three lakes (Katgora, Fatepur and Joydia) under the first phase
the co-management methodology did not work well; the production of
fish was not remarkable; in the other three lakes (Nasti, Sasta and
Porapara) under the second phase, the co-relations between DOTF, NGOS
and the fishermen groups were better realized in the improvement of the
management conditions though, there were inherent difficultics in the
achievement of the objectives in fullest appreciation.
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1.0 Introduction:

Bangladesh is endowed with rich and extensive fishery resources
both inland and marine with a wide varicty of indigenous and exotic {ish
species. ‘The soil, water and climate of Bangladesh are unique [or inland
fisheries. Inland fisherics cover an area of 4.34 million hectare of which
93% comprises capture lisheries. The culture fisheries includes ponds
(0.12 million ha), oxbow lakes ((0.005488 million ha) and coastal shriimp
farms (0. 14 million ha.). The Hood plaing and Beels covering 2,95 ha ofler
tremendous scope and potential [or augenting fish production by adopting
culture based fishery enhancement technigues (1DOL, 1997).
isheries sector plays a vital role in the socio~cultural and cconomice life of -
the people of Bangladesh. 1n 1999-2000 the fisheries constituted 7.75% of
the total ol taka 18116 million (12017, 2001). There e about 1.2 million

[Ulitime fishermen and ncarly 10% of the population depend [or their

livelihood on fisheries directly and indireetly, An estimated 9.5 million
households or about 73% of all households are involved in subsistence
lishing in HNood lands. The present population of the country is 130 million,
production ol lish is about 1.78 million MUT(1998-99) and the present per
capita annual  consumpltion has deercased to 12,0 kg (that is 27
g/head/day). Though fish provides about 63% ol the total animal protein
intake of the population, (he production of lish could not keep pace with
the growth of population of the country. Govermment has the future target
for fish production of about 2,405 million MUT.  (2002-2007) for 140
million people at the rate ol 36 g lish/day/person consumiption by the
people (12017, 2000) . To increase lish production Gavernment has o
increase fish production through inland culture fisherics. Although the total
arca ol oxbow lakes in the country is 5488 ha, to meet up the local fish
demand ol the south-west region, the takes play a very important role.
There is no separate statistics ol baor (oxbow lakes) (ish production
present, however a bascline survey conducted by Bangladesh Centre oy
Advanced  Studies (BCAS) 1987, reported  fish production to be
1 50kg/havyear. Aller the project intervention and hmplementation by
adopting culture based  fisherics  management, production has  been
increased. The present production rate is between 400-1820 kg,-/ ha / year,
There are more than 600 oxbow lakes in southwestem Bangladesh,
covering about 5488 ha (O1.P,1999). As [ar as it is known up to the year
1900, these lakes were remained as open water without any culture
practice. Only in the rainy scason [ish of various specics entered from
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surrounding areas to the oxbow lakes and remained there during the
winter. Afler 1900 it was taken over by the Government and on behalf of’
Govennment, the Ministry ol T.and used to lease out these lakes among the
individuals, societics and (o some organizations. Directorate ol fisheries
ook 6 Baors ffom the MOIL.. The Baors are Baluhar, Joydia, Fatepur,
Katgora, Bergobindapur and Morjad. They are under the distiets of
Jhenaidaha  and Jessore. With these Baors the DDOIF constituted o
development project named as Oxbow Lake Project( OLP-1) with
financial help fom the World Bank (WI3). During the lirst phase of the
project( 1980-87) some developiment works ke deweeding, construction
ol lish landing centres and the connecting roads were developed. 1OF had
posted a senior level oflicer namicly Baor Manager(13M). Under the Baor
Manager an Assistant | latchery OfTicer (A1), a Ficld Assistant, some
permanent stall” and some temporiny  guards were posted. The Baor
Manager’s olfice had organized the fishermen groups, motivated them and
rained them for catching fish. The Baor Manager used to stock fish in the
Baor with the presence and direct monitoring ol a committece constituted
by BM.ATIO, conceimmed Thana IYisherics Oflicer (T1°0), Fishermen
group leader (5) and Project Divector or his representative. IKish - stocking
was done  during April-May and July- August of a year. Afler that the
1DOI° stafThad guarded the stocked fish. No arificial feeding was done; the
productivity of the lakes was bascd on  the natural nutient supply being
made from the surrounding agricultural lands. Submerged vegetation was
also o source of food fTor the fish, Fishing was done afler 7-8 months of
stocking; nommally 2-3 times during the period, once being during
October- November and another tme during March-April - and May-
June. Fishing was done by the fishermen, by dividing the whole baor in
several partitions with different fishermen groups setting komors with
bamboo, branch of tees, leaves cle. ach  group caught fish by using a
scine net locally called Ber jal. 'The fishing they practice is called kotchal
lishing. Usually kotchal is done throughout the lake and up to e arcas of
the komor for 3-4 days. Then komor lishing stints when they encircle the
komor with net. Fach fishermen group nonmally fish ffom 1-3 komors.
Iarvested lish were taken to a centrally placed landing centre where some
ol the Iish were sold locally; the maximum being taken to nearby bigger
markets ol Jessore, Jhenaidaha, and Kuslitia District towns. ‘The Baor
Manager wily the help ol fishoermien group representatives sells the 1ish.
Sometimes Bangladesh FFisherics Development Corporation (BIFDC) usexd
o purchase fish from the landing centres. ‘The sale value of lish was
proportioned into 60:40. Sixty percent ol the sale proceed was deposited

2
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into treasury in favour of the government and 40% was taken by the
fishcrmen. Within  the [fishcrmen  group  equity is  maintained  for
distribution ol that 40%sale procecd. It is known that some group leaders
take SO% money lrom the 40% sale proceed who bear the costs [or supply
ol nets, boats and komor installation. The rest 50% was distributed among
the general fishermen equally. The management at this stage could be
cortupled; the Baor Manager by being unserupulous could  establish
unholy contact with the lishermen leaders tor misappropriation ol the sale
procecd(personal communication ). As such the lesson learnt fiom the first
phasce of the project that the 1DOIF officials could be comupted by being
involved in the management; the maode of management did not allow the
growth ol lcadership and sense of ownership in the fishermen for the
resources. The further findings of the management suggested that for better
management of the fishcrmen  groups and  social and  community

advanceimeny, involvement ol NG QOs was necessary .

Bascd on the previous oxperience (O1P-1), 2nd phase  of the project
(O1.P-11) was formulated and successiully exceuted (1989-97) by ll::e
government. The second phase included 23 lakes for development During
this phasc the Intemalional T'und for Agriculture Development (1FAD)
provided  the fund. The necessary loans were disbursed among the
fisherman  groups  through the national  NGO-BRAC. TFishermen
themselves, by their lake fishing tcam(1.171) stocked the  fingerling,
guwrded  the lake, harvested the fish, marketed the fish and got the 100%
sale proceed. In this phase three eriteria were adhered to in selecting the
lishermen Tor formation of lishermen groups. These were -a fisherman
was enlisted 1) ilhis annual income was not more than 10,000 taka.; i) il'a
fisherman had a minimum o’ 50 decimal of land and i) i a fisherman
spent 80% of his time lor fishing. Beside these  criteria, preference ol
selection was given (o those Tishermen who used (o live within 1 kilommeler
arca ol the lake. The Thana Fisheries OfTicer('11°0) ol the concemed thana
provided the technical know- how, and the Arca Manager BRAC had
given the necessary organizational support  in group formation of the
lishermen.. ‘The sustainability of the management was more in this phase
than in OLP-1. Afler implementation of the second phase of the project | it
was observed that fish production increased signiticantly than in first phase
of the project. owever, the sceurity of tenure of the fishennan right in
cases ol any litigation could not be assured  and that necded attention. Both
ol" these communily based  development options created  part time

cmployment of many unemployced youths.
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To expand employment opportunities for the rural youth, woman, land-
less people and fishetmen through productive activities and o improve
soctocconomic conditions of rural people as a whole, oul of the six
objectives as set in the second live year plan of Bangladesh for [isheries
development, two were adopled in the second phase project of baor
fishery. These social objectives were quite important because without the
development of fishermen, it is hardly possible 1o develop the fisheries
scctor (Ralhiman, 1 986).

In view of the importance and Jong tenn potential of  fisheries
development, the fourtls five year plan (1990- 95) also had given emphasis
on increase of fish production, improvement of the sociocconomic
conditions of the [ishing community and creation of  additional

cmployment opportunities [or poverty alleviation,

The requirements of fish has sharply increased over the last few years as a
resull of rapid increase in population. THowever, fish production has not,
increased proportionately although the total production has been increased.
In the recent years, fish production from the oxbow lakes has alarmingly
dwindled due to various reasons. Fish production dillers largely between
lake to lake and even between I phase lake to 2™ phase lake. Various
lypes of gears are operated in the Oxbow Lakes {or exploitation of fishes
since time immemorial. Many of these gears are now being used in
catching stocked carp fingerlings before they attain minimal marketable
size. Unplanned use of some gears has posted a serious threat in achieving

the target ol production lrom the lakes,

In the present study it was revealed that the lishenmen community in all the
six Baor areas had stocked the baors during the month of July —August and
started harvesting three month afler the stocking. lowever they did not
harvest selectively e, the gears they used were not selective. ‘They
harvested fish of all sizes. As such there was no practice of re- releasing ol
under sized harvested fish to the waters. Again, there was no tradition of
restocking the Baors afler the initial harvest at the 3" month of the stocking
» neither there was any planned stocking  though a continuous periodical

harvesting went on in the Baors up (o the month of June,
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The co-management methodology ol management  involving  the
DOI,BRAC and different beneliciary groups of the lishernmen for the six
baors under the study did not appear to svork well. "The lishermen groups
could not be made well aware about the biological basis of the
management ol the waler bodics  like the baors;  the  technical
understanding of fish stocking, scasonality, gears used and harvest of the
product was found lacking at large in the bcncl'tcim‘y Lroups.

As a resully the prescribed stocking rates for various specics were not
maintained. The gears used were not selective; the season of lishing and

restocking of the waters were not strictly maimtained.

"Ihe present study was conducted to gather data on the catch composition
of the targeted stocked specics ol Indiin major carps and Chinese camps
together with the wild [orage species. The data were collected right from
the place of harvest in the baors and from the principal landing centers of
the six dilferent baors. The information about the crafls and gears used in
the fishing were obtained from personal visits and interviews with the
fishernmen communities ; the data /information were duly analyzed and
cvaluated as for the implications off management methodology adopted
for the six baors under investigation. It appeared that the expectation lor
the derivation of a sound and biologically sustainable management .
methodology through the process, of the  present co- nmnagen;cnl
imcthodology did not work [or various reasons, ‘The beneliciary groups
could not be made an ellective partner of the manageiment ; the leaders and
sub leaders ol the groups did not maintain the equity in the share of the
henelits obtain ffom the management. ‘They could not be made aware
about the biological basis and technical understanding  of the biological
population management in the walterbodies, like baors.
As aresult proper stocking ratio among various specics ol the fish were not
maintained even the ideality about which specics should be preferred as
lunctional species in what lake were not maintained. owever, the study
has been undertalken with the following objectives:

i) (o find out the efliciency ol the gears used in fishing in the oxbow

lakes
i) to obtain the calch composition of the gears, and
iti) to assess the cilectivencss ol the co-management imethodology of’

the lakes.
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2.0 : Materials and Methods
2.1 : Study area : - .

The study was carried out in 6 oxbow lakes under “Oxbow lakes Small
Scale ishermen Project” phasc- 1 and phase-2. Three lakes swere uider the
phase-1 and 3 were under phase-2. The study arca thus comprised of the 6
lakes covering 566 ha. The lakes were Katgora, Iatepur, Joydia, Sasta,
Nasti and Porapara under Jessore and Jhenaidaha district. Water remained
in these baor basins throughout the year and sources of water was from
win and surface water drainage. ish Luming in these baors was carried
out in exiensive culture system without supplying any {ood or fertilizer.,
Nutrient comes from [lashing of rain water. Natural food was the only
source of food for lish. The baor basin covered 70-80% with submerged
vegetation (Macrophytes) named as Ceratoplndlinm, Vallisnieria, hveriila,
[flamentous algae ete. The nearby fishenmen were listed and groups were
ITormed with majority of them. 'The {ishing was done 1or 2-3 times a year,
starting [rom October and  continued up to Junce. Some lishemen were
mvolved in lishing of forage lish  throughout the year. Towever, the peak
fishing scason in the Oxbow lakes was during the period from November

o January.
2.2 : Data collection :

Data were collected fiom the six lakes mentioned in table-1 below

Sclection ol the lakes were based on their Tocation and physico-chemical
and biological chwacters. ‘The data were collected  during the fishing
scason (April-hune) when the harvesting took place. Data colleetion period
was diflerent [or the diflerent lakes because of the difterences in the
harvesting period followed in a particular lake. A sampling schedule for
collection ol data was maintained for collecting data liom the fishing
gromls dircetly. Data were collected from the fish landing centers also.
The detailed description of the nets (imesh size | size of the net, material
used cte ) were recorded  (Appendix-1). ‘The dilterent gears found to be

used in the lakes were seine nets, drag nets, il nets, gill nets, cast nets, the

O
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ditTerent kinds ol hooks and line, the diflerent types of traps and wounding

gears of diflerent types.

Muaode of operation (Lime, place, habitat, accessories cte) ol the gears were

T
recorded when they were in operation. Catch composition. (% by number
ol species) lor each type of gear was recorded through the examination of’
10-15% of the catch ffom the respective gear. Sometimes, the entire catch
wias examined [fom the landing center, Also, the fishermen, NGO
worker/ofticer, GOB stalT or ofTicer and the local people were interviewed
for collection of information regarding the  prevailing  management
> practice. A setl of questionnaire was uscd for collecting the infonnmation. In
sclecting the respondents, a stuatilicd random sampling procedure was
adopted. The respondents were sclected from among the fake fishing team
» leaders and from the general fishermen who were involved in fishing in the
lakes.
Table-1 : Profile of 6 oxbow lakes studied
Sl Name ol Oxbow Thawy Ulpaila [District e ETXB Remarks %
No likes (arcain
- hectioe)
l. Katgora Chougaeha Jessore 75 OLP-1
2. [Fatepur Moleshyur Jhenaicah 47 OLP-1
3. loydia kotchandpur Jhenaidah 189 OL.P-I
) 4. Sasta Mohcshpur Jhenaickh 98 OLP-11
5. Nasti Moheshipur Thenatickth 06 OLP-11
0. Porapara Moheshpur Jhenaicah 91 OLP-11
Totad Area (ha) 500

* 1.1 = Oxbow Lakes Project.
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3.0 Results and discussion:

‘The results of the present study on catch composition and the gears used in
the co-management methodology adopted tor management ol the six

oxbow lakes have been presented and discussed in the following sections.

3.1. Fishing gears:

s
‘The fishermen of the Oxbow lakes were found (o fish by netting {ollowed
by two lechniques such as trapping and angling. The geas [ound to be
used in the six studied oxbow lakes were classified in (o 4 major categories
viz. lishnet, fish tap, hook and line and wounding gears. 1iacly of these has
again been classilied into a number of sub-types. IFish net have 6 sub-types
- gill net, seine net, 1ifl nel, biush park, cast net and push Met. Fish tmaps are
classilied as box trap and basket trap. Hook and Jine and wounding gears
were considered as two individual sub-types. Again most of these sub-
(ypes have diflerent forms. Gill nets were mainly of 3 forms- Punti jal,
maya jal and fansh jal. Seine nets were of 2 [orms ~ ber jal, ( large seine
with {loat-weight) and Brush park net. Lifl nets were of 3 forms -Veshal jal
with Luge triangular shape, Thela jal, Chak jal with small triangular shape
operated by hand. Similarly hook and line have 4 forms and wounding
gears have 4 forms. All ofthese fishing gears were not used in all the Baors
at the same time. Ahmed (1954 ) records a total of 23 types of fishing
gears used in harvesting fish from the becels while Rahman (1996)
mentions 21 difTerent types of gears used in lishing in open watcer.

Mainly Koichal fishing (Purse seinc net), Komor {ishing (Brush Park net)
and Chak jal fishing comprised 90% of total harvesting in the Oxbow

lakes. 13ut most of the fishermen were involved in Komor (Brush park)

fishing in the lakes.

9

@hul na Uni versity



3.1.1. Description of gear and mode of operation:

In all the six studied oxbow lakes the Tollowing types of gear
were found to be usced in [ishing. IFish were harvested by the
fishcrmen with their own gears; the poachers were also
reported (o use the same types of gears. Oxbow lakes fishing is
done in different period ol time in different methods due to the
variabilily of the conditions of the different lakes; some lakes
are deep and some are shallow, some are covered with {Toating

and submerged vegetations and some are more or less clear.

Bangladesh is a tropical country. Even though the winter is
short herc some high yiclding cxotic species ol the cold
countries have been introduced here. The Indian major carps
arce stocked with these exotic carps lor achicving the target of
imcreased production. Fingerling ol 13- 15 cm size of different
species were stocked at the rate of 2800-3500 / ha / ycar,
though it varied Irom lake to lake. They were allowed to grow
for a period ol time and harvesting was done when the fish
grew Lo lable size. Two years old {ish were gencerally harvested.

But ish of minimum weight ol 500y was also caught

Generally in the lakes, lishing starts just aller the rainy scason .
Though it was generally variable from once lake to another, it
usually took 2-3 months lor completion of one round of
fishing. During the investigation period, the [irst {ishing was
started on Octlober and continued up to December followed by
the sccond from February to March and third [rom May to
June. Ten to twenty six groups of fishermen were found to be
involved in {ishing in one lake. The average size of the {ish to
bhe caught and the total amount to be harvested were decided

before hand and regulated by the management body.
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3.1.L1 . Kochal fishing :

This is the most usual mcethod ol harvesting in lakes. The kochal Jal
cmiployed in fishing was about 80-110 meter wide; the mesh size was 8-
[O0cm. A group of fishcrmen consisting ol 12-14 people with two boats of’
6-7 micter long were involved in this type of fishing. [lach member had
one picee of net ol the said specification of 810 meter long. The picces
were tied together to make the required length Tor encireling the lishing

spol.  ( IFig-4)

The net is locally called kochal jal. "The group of fishenmen involved in the
lishing were locally called kochal party. Depending upon the  sive of the
lake and the fishing area the kochal Jal is operated with the help ol two .
hoats, where the netl is held apart by the boats cqually in such away that the
two boals become separated 1o encircle a certain area when the net s
released  from both the boalts. Fishermen became divided into two groups
and pulled the net firom one end to other end made a circle. The fish were
surrounded by the net. To protect the fish from jumping out liom the
encircled net, the [isherman at this stage made sounds in the water with
bamboo sticks. The net was then lurther pulled to namrow down e circle

+

when the fishermen lifted net with the entangled fish in it.

"
-

. -~

This practice is adopted in the deeper portion ol the lake, however, soon

the fish resort to places where there are shelters to hide (IMig-5)

In some shallow lakes kochal jal is pulled from bank of the lake, first with
the help of boat encircleing a delinite area and then pulled from bank. In
maximum cases Silver camp, Bighcad and Catla are caught by this fishing

method.

In some lakes where komor is not instalicd, maximum fishes are caught by

kotchal jal, but in case ol komar 10- 30% fish arce caught by this technique

(Table-6).
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3.1.1.2. Brush park by Drag net :

Komor is relered (o as a shelter place of fish in the deepest wea of the
lakes. There were many Komors in a lake; in Joydia baor there were 30
komors. A kamor is constructed with unclean bamboos, stems of mango
and other trees that have plenty of leaves. Arca of such a komor could be
2-5 hectares and the total expense in setting such a komor was reported to
vary between Tk 20,000 to Tk 30,000. Afler kochal lishing when fish took
shelter in the komors  fishermen then encircle the komor by the drag nét.
The net was fixed at the bottom of the ground with the help of bamboo
sticks ( IMig-5). A net o' 3040 picces of separate nets of’ 7-9 meter long and
9-10 meter width with 34 cm mesh was used. The tishermen cleaned of?
the stems ol trees and bamboo within the encircled komor arca and placed
them to another previously cleaned nearby komor. Every komots was

regularly round in shape. The fish from the komor were caught in 3 steps.

First steps: Afler the komor is encircled, the [ish inside look naturally for
gaps and Uy to escape through that. To capture the escaping, Iish through
the gaps, the fishermen put bag nets in the gaps and catch the fish, This
contrivance of catching the escaping fish through the gaps is locally known

as Vulki fishing

Second step:  Seine netling within the komor proper is practiced to

harvest most ol the fish encircled.

Third step: Fixed drag net one side of which was fixed with the bottom

and another side was fixed with bamboo sticks, was tried (o squeeze and a »
titme comes when it becomes lifled rom the water with the lish on the .
bank orin the boat. Generally all types ol caips are caught in this fishing,
Some camivorous fish like Taki, Shoal, Gajar, Al are also caught in this
fishing method. There were 8 komors in katgora and 12 in Fatepur. Sixty

to Sceventy percent of the total harvested fish fiom the Takes came through

this fishing. (T'able - 6)
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3.1.1.3 . Lift net (Chak Jal) :

In some cases where it was nol possible to harvest all fish by kotchal jal
duc to dense vegetation and shallowness of the arca ¢ chak jal fishing was
Tound 1o be very ellcctive. I3y this method it was  possible to catch many
fish species specially rohu, mrigal, conumon cam, grass carp ele. Chak jal
was made ol 15 no. cord twine with the mesh size ol'4-5 ¢m. The diameter

ol the wide end was 7-8 meter and diameter ol the narmow end was 2.5

meter.

The net is conical in shape and {ixed with a bamboo lrame ; the depth ol
the net varies depending upon the depth of water when they arc operated.
One boat with two men are needed for operation of chak net where one
man operates the net and other man drives the boat. Chak jal is dropped
from the operating boat on spot where there are signs of presence ol fish
being gusessed with bubbles coming out [rom the water. Once a fislv
fishes e trapped in it, one {isherman gets down in the water, dive in, get
hold of the fish and comes out with the net. Among six lakes only katgora
had chak fishing and the contribution ol {ish among the harvested total
ishis about 13 - 18 %%.

3.1.14. Falling net:

The cast net is a conical shaped circular net made of nyvlon or colton twine.
The miesh size varies from 0.5-2 em depending upon Ure fish to be caught.
A long string of about 5-7 meter is attached o the appendix of the cone.
Irow/lcad weights in cylindrical form are attached at a regular intervat
around the peripheral end with the help a of string. The string with the
weight is altached to some upper mieshes directly about 10-20 cm above
the bottom forming pocket all along the circular end inside the net
(I'ig-11). When the net is cast il spreads out over the water surface
circutarly  and when it is lifted it comes outl in conical form. In oxbow
lakes fishermen usually do not use this net {or lishing of stocked carp fish,.
but for {ishing the miscellancous simall lish, the fishenmen use this net

througzhout the dilTerent areas of the lake.

13
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3.1.1.5. Dip net:

I.ocally the lift net is known as veshal / khora jal; mainly used for fishing
the non-stocked (ish. This type of net is triangular in shape. The net is
attached with a ‘V’ shaped liaune made of two bamboo poles. The two
arms ol the net are [astened (o the two bamboo poles fixed at the bottom of
the water body. The two polcs also act as lulcriun on two arms for dipping
and lifling the nel. There is a platform by the side ol the cone —end fiom
which a fishermen operales the net (Fig-12). The mesh size of the net
varies [rom 0.5 ecm (al center) to 1.5 cm (in front of the net). The net
measures 12-15 m in length and 10-12 m in breadth ic in front of thd

triangular net, :

In Oxbow lakes fishermen gencerally use this net in slow [lowing water at
the end of the lakes or khal [or catching non-stocked fish. One fisherman
operates the net by dipping the [font side in o water against current while
the cone-end of the bamboo [fame remains above the water. "I'lie presstire
ol the water cuirent forms a bag at cone-cend of the net. The net is kept
under water for about 10-20 minutes and then lifled by standing on the
cone —end of the fframe. Duc (o {ulerum action, the [ront side of the net
rises above waler level as (he result of pressure at the cone- end, and the
lishcriman collect the fish ffom the cone-end. A simall boat sometimes is

used for the operation.

3.1.1.6 . Gill Net :

Gill nets are rectangular in shape with variable length and width which
depend on the size and depth ol the water body. 'The mesh size of the net
varics with the types and sizes of fish to be caught. ‘They are made of
mono-lilamentous nylon twine or tiercord or double cotton twine.,

In the present study 3-4 types ol gill nets were found to be used by the
fishcimen for catching fish. These are locally known as punti jal, maya jal,

and [ansh jal (Fig- 9 ). Punti jal was used o catch mainly punti, maya jal to

14
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catch mainly maya and fansh jal to catch medium to large size fishes
mostly major carps. Fansh jal (current jal) are used in oxbow lakes by
poacher (or

harvesting carps at night. The length and width ol nets varied from 10-12-
meler and 0.5-1 meter respectively. Mesh sizes of the nets were [ound to
vary [rom 0.5- T cm in punti jal, 3.0-3.5 cn1 in maya jal and 2.5 c¢m in fansh
jal.

It is set in the evening and lifled in the early moming or set in the moming
and lilled in the allernoon. The net may be set near the surface of” water or
in the mid — depth depending upon the water depth. 1t is a sccondary

fishing gear in oxbow lakes [or fishing of non-stocked fish.
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3.1.1.7. Hook :

FHook and line fishing is nof a general type of fishing in oxbow lakes. For
harvesting of the fish like taki, shing elc. sometimes the hook and line is
used. .

. Some Jhupa borshi are used by poacher for fishing of camps. Sometimes
wheel borshi is also used by the angler [or fishing ol camps. But it is not so
much remarkable.

I'or harvesting miscellaneous lish like taki, shoal, shing cte. the tishermen
sel borshi in the surface water or in the bottom by attaching the two ends of
the long, rope with two fixed bamboo poles. Fishermen use different types
of bait in the hook to attract fish. The bait used in hook are mainly shrimp,
carth wonm and other small tish. Usually one lilling is done per day for
collecting fish. It was found to be used in the studied lakes in shallow
waler area. It is used all over the ycar.

Nol borshi / Dhap borshi/ 1Dati hook consists ol a stalk of water-hyacinth

or a portion of well dried jute stick of length 3045 cm. A string with a

hook is attached at the middle portion of the stalk or jute stick (FFig-20).

FFishenmen are found to use nol borshi in the water hyacinth arca or -
submerged vegetation area during the fishing scason. At the time of
operation they set several nol borshi in a serics of spots by replacing the

water- hyacinth or vegetation. Baits, samic as long line are used at cach

hook to attract fish. The lishermen start lifting nol borshi from the first

installed spot immediately afler setting all the borshi (o collect lish.

Chip borshi in the name of wheel, some anglers uscd in the oxbow lakes
for angling. 1t is usually made of bamboo stick or folding iron stick of’
suitable length gradually tapering at one end known as chip (rod). A long
nylon rope of desired length is attached to the tapering end ol the chip by
one end and one hook with barb is attach o other end ol the rope. A piece
ol light wood or shola is altached to the rope as a Hoat and a picee of lead
or iron is also tied with the rope near the hook as sinker ( IMig-21).

I's  method of operation is very simple. One man sitting on the
cmbankment or boat can set the chip in the water with a bait. Bait is made
ol bread, banana, egg of bagpiper, mcthi, decomposed meat, honey, juice
of sweel ele. It is [ound o operate in the oxbow lake by the angler
throughout the year except winter and rainy day. It is also a seleclive gear.

18
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3.1.1.8. Spear (Wounding gear) :

The wounding gears like koach, juti, and fulkuchi are not allowed in
fishing in the oxbow lakes, however they were reported to be used by the
poachers. The gears censist of cither bamboo/iron shallsthandle) with
forks or group of pointed iron spilke linmly fixed at one end ofit.

The koaches consist of a bamboo handle or shaft. A bunch of 6-15 split
bamboo picces are finmly fixed with one end of the handle and the
diverging lrce and pointed end of cach split is covered with a shap iron
point (I"ig-23). The koach is thrown at the fish with great force while
wounding the fish. It is normally operated by the lishermen ffom a boat or
shore/embankment.

Kl

Jutt is almost similar 1o koach however, in case of juli the pointed end of’

bamboo splils is attached with the detachable barbed points. The iron
points altached to the shafl by cords. The mode ol operation ol this spear is
almost as same as the koach. The diflerence is that, in case of juti, the barbs
which pierce the fish body get detached from the bamboo splits and

prevent the {ish rom escaping.

Jhupi consists of a bamboo handle. A bunch of 7-12 relatively long and

shamp pointed iron rod is firmly attached with one end of the bamboo

handle. The sharp edge of the rods is provided with barbs, ‘The mode of

operation of it is as same as olher spears. [t is also uscd to catch-lish by

twowing it al moving shoal of lishes.

k]

iFulkuchi consists ol 10-15 sharp pointed iron rods (spokes of umbrella or
ricksaw ) tied in a bunch and fixed to a bamboo handle. It is thrown with a

great lorce at the moving shoal of relatively small fishes.

It was also observed that these type ol wounding gears are used by
professional or non —professional poacher ; lived at the bank of the oxbow
lakes. Intensive use of these gears by poacher oceurs during stufly

crivironmental condition when the {ishes cone near to the surlace of the

20
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waler, The poachers then can easily understand the movement of the fish
and prey on them. This is locally called *“Nirik {ishing. 13ut the intensity of
use of these gears increase constderably during the pertod ol rainy season.
Sometimes, at night these type ol wounding gears are operated. 13y using
light trap (Alo kata) fishermen usced to catch fish which is locally called

“Alo fishing™

3.1.1.9 . Traps :

Box tap - Different types of trap are used by various fishenmen for fishing
of non stocked forage [ish mainly as a source ol income. Carps are nol
caught by traps. A total of 4 types of trap were recorded in the Oxbow
lakes during the pernod ol study. 'The following are the deseription of all
the traps that were seen 1o be operated in the six oxbow Takes studied. The
traps are locally known as ramani, charo, arinda and ghuni. Bamboo splits,

cane mmaterials, metallic wire or rope are used to make the taps.

Ramant is a reclangular trap, broad at the base and narow at the apex. It is
provided with three entrances two ol which are situated at the basc of the
front side, one at each comer and another is located in the middle portion of’
the rear side of the trap (lig —16). The space between the 6bamboo splits

ranges [rom 1.5 —-2.5 cm.

IFishenman set the traps along the sides of the canals during monsoon.
Besides, they also set the traps across the canal by making barriers with
weeds and miud, locally called “bana’ The trap is installed by keeping the

front side having two trap entrances against the current.

Charo is also a rectangular trap but relatively simall in size. ‘There are two
trap entrances running fiom the base to the apex, lying one behind the
other. At the top of the trap there is an opening for collecting fish. The

space between the splits varies fiom §-1.5 cm.

21
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The tap is set by facing the trap entrance along the current. It is generally
used in the paddy ficld with flesh of snails as a bait which attracts the lish.
The peak using period is during the ascending and descending level of
waler when appreciable current Hows all over the khal (o lakes.

Arinda is a box trap rectangular in shape and similar 1o charo, But its
height is almost equal to its width. It is usually 45 cm long and 25 cm in
height and breadth. It is provided with three tap entrances two of which
are located on broad sides, and another door is located inside the middle
pottion ol the trap. The doors of the trap extend lrom base to apex. 'There is
an opening at the top of the trap for removing the fish from it. The space
between the splits is about 0.8 cm. It is operated in shallow water arcas
where there is current flow. It is generally placed on the demarcation line
of” the two ridges made across the lakes with the vegelation by the
fishermen. Ata time one fishermen set 15-30 traps. "The taps are either set
in the evening and lifled in the moming or set in the moming and lifted in

the evening.

Ghuni is a rectangular tap of variable size. It also known as khulson. The
length, breath and height range from 25-60cm, 9-20 ¢m and 25<40cm,
respectively. The space between the bamboo splits ranges fiom 0.2-0.5
cm. There are 1-3 trap entrances on one side and 1-2 trap entrances on the
opposite side. The mouth ol the entrance extends from base 1o the apex.
There is an opening on the top of the tap which is used for collecting fish..
It is set cither in stagnant or running shallow water. It is usually placed on .
the demarcation line ol the two ridges. It is also used by setting in line on
the antificially made ridges across the canal or lake, ‘The tap is set in the

evening and lifted in the moming (or harvesting, fish or vise versa.

3.1.2. Selectivity of gears :

In the course of the present study elTorts were made to record the gears that
were selectively used tor fishing of diflerent species. A total ol 26 fishing
gears were recorded in all the six oxbow lakes studied. A total ol 18 gears
were identilied to be used for lishing diflerent species ol fish. The
description ol the gears |, the species caught, their volume and  the

percentage have been mentioned in the following section.

22

@hul na Uni versity



3.1.2.1. Kochal fishing : | .

As has been said in the description section in the foregoing, kochal fishing
was practiced for fishing the caps stock the method consisted ol seine net,

mainly operated for harvesting the silvar carps and catla.

‘The practice was to initially operate the seine net for 7-10 days and by that
time, the escapees, take refuse in the komors, set in nearby arcas. At that
stage the e lishermen stopped operating, the seine net and started fishing

in the komors by encircling those with diag nets.

In the present study, rom katgora lakes under OLP-1 the amounts of fish
caught by komor [ishing during 1997, 1998 and 1999 were recorded at
2.0 2.4 and 2.5 lons respectively which were 9,25, 9.16 and 916 percent of
the total catch ol 30, 26.2 and 4.6 tons respectively. IFrom Fatepur and
Joydia lakes under the OLP-1 management, the percentage of catch fiom
kochal fishing were recorded at 0.22 and 0.11 respectively during the year
1999 (Table-6). Under OL.P-I1 management adopted in case of Sasta,
Nasti and Porapara baors, the percentage of catch under kochal fishing
varied lfom 0.83 to | during the year 1997 -99. There were no significant
komor lishing practice in these baors; only a {ew instances were there

where waler hyacinth was available 1o make an area suitable for encireling.

3.1.2.2 . Komor fishing :

Drag netting or komor fishing is principally adopted as a device Lo catch
the remaining fishes in the baor aller the completion of kochal. 'The densily
ol the Tish population in the baor get reduced aller kochal lishing ; the
remaining lish aller driven by the kochal operation take shelter in the brush
parks set in the nearby areas. It has been scen that catla and silver carp are
mainly caught by kochal fishing ; the comparatively bigger ones of catla

and silver carps can escape the kochal and take shelter in the komors. Also,

"

ruhu mrigal and common carps, who feed in the column and in the bottom -
areas can escape at large and hide in the brush parks. As a result of the
harvest from komors, principally consist of bigger catla, wid silver carps

and varied sizes of ruhu, mrigal and common caps. It has been found that
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under OLP:LL in Katgora, Fatepur and Joydia lakes maximum komor
lishing, was done during 1997, 1998 wid 1999. Table-8 shows the picture
of'total cateh rom different fishing methods during 1997, 1998 and 1999,
I is_sccn that from the lakes under OL.P-1, i.e. Katgora, Fatepur and Joydia,
the amount of catch ranged lrom 22.8 {0 87.5 tons; the percentage of the
catches stood at 0.53 and 0.79 respectivelyin 1997 and 1999,

The production figures from the lakes under OLLP-11, was not very
signilicant. Out of the three lakes komors were errected in two (Sasta and
Porapara) because of availability ol water hyacinth. A maximum
production ol 21 tons and 12 tons were achieved respectively in 1999
which was 17.34 percent and 11.7 percent of the {otal production of the
year i the two lakes. The percentages ol contribution ol komeor lishing in
the total production in other two reporting years (1998, 1997) from the two
lakes were .72, 0.65,0.34 and 0.31 respectively., ' ’

3.1.23 . Vulki fishing :

Vulki fishing is a supplementiuy device for fishing in komors. When a
komor is encircled, the fishes inside look for any gap in the circle of the net.
The lishermien at that stage, make special gap and set an otter shaped net in
the gap. The otter shaped net has a valve in it that allows lishes (o enter but
not to retrcat back from it. So in other words, the device is a trap. [t was
kwon that about 70- 80 percent ol the fishes inside the komor is caughit by
the device within a few days ol encirclement  of the komor. During the
investigation vulki fishing was only observed in Joydia under OILP-1. The
pereentages of production by the device in the lake in the year 1999,1998
and 1997, were 0.14, 0.74 and 0.1 respectively. Vulki fishing was not
practiced in the other two lakes under OLLP-1 also and not cither in lakes
under O1.P-11 ( Table-6). '

3.1.2.4. Chak fishing :
It has been said in the Toregoing that chak is a selective gear lor fishing in

arcas thal are comparatively shallower and with dense vegetation. ‘These

conditions do not allow fishing with kochal.

24

@hul na Uni versity



However, oflen the principal species caught by chak jal are muhu, mrigal
and common carps. During the investigation chak fishing was only
reported from katgora lake and the production figures were 4.2, 4.7 and 4.1
tons in the year 1999, 1998 and 1997 respectively. In 1998 a production of
only 0.1 ton out of the tolal production of 35.5 tons was reported fiom

Fatepur lakes (Table- G).

3.1.2.5: Angling (Sip borshi) :

Angling is not the legal fishing method in the lakes. Fishermen do not use
it. Some poachers use jhupa borshi and sip borshi. [t is a selective gear,
mainly catches the major stocked carps. The contributions ol angling in the
total production in the lakes are not significant. Table-6 shows that in the
Katgora and Fatepur lakes 0.1 ton in each 1999 and 1998 was produced by
angling ; in Joydia 0.2 tons and 0.1 tons were produced in 1999 and 1998.

3.1.2.6 . Gill net :

It is not a legal fishing method. FFishers do not use gill net for harvesting of
stocked carps. But soime poachers  usce it at night. A very insignificant .
production was reported 1o be obtained by gill netting. In the lakes under
OL.P-I a production of 0.4 and 0.3 ton was from katgora in 1999 and
1998, 0.1 ton from Fatepur in 1998 and 0.5, 0.03 and 0.1 tons were ffom
Joydia in 1999, 1998 and 1997 respectively.

3.2 . Catch composition :

The stocked carp species were rohu, calla, mrigal, silver carp, grass cam,
common carp and black carp. The stocking density [ollowed for the camps
under OLP-I was 1786-2660 /ha in OLP-II the density was higher at 2675-
5450/Mha. The species ratio f(ollowed for diflerent species  was
15,10.15,25,15 arid 20% for silver carp, calla, grass carp, rohu, mrigal and

comimon carp respectively.
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3.2.1. Catch composition of stocked carps in different

lakes :

Although the baors are stocked cvery year with different species of Indian
major carps and Chinese carmps at some definite densitics ; the recovery
rates ol the stocked [ish oflen do not have rclations with the stocking rates.
The baors are semi-closed ; they have connections with the adjacent rivers/
waterways. Moreover, during high {lood the narrow channels of the baors
establish larger connection and as such ollen the fishes.cscape o the
acdjacent waterbodies. Similarly, sometimes, because ol heavy floods,
stocked fishes from the village ponds escape out from the ponds and enter
the baor. Table-7.1 & 7.2 shows the overall picture of stocking densities
and species ol six different specics in all the six baor under investigation. It «
is seen that there were broadly two levels of stocking densitics adopted in
the baors. In the baors under QIL.P-1 (Katgor, Fatepur and Joydia), the
stocking density varied between 1786 to 2660 per hectare. In the baors
under OLP-I (Sasta, Nasti and Porapara) , a higher density at 2675-5450
Ma were adopted. The species ratio maintained either in the OLP-1 or
OLP-II lakes did not have any suict basis; the ratios were seen o vary
among species in different lakes. 'The recovery picture in the lakes did not
have any regular basis. The ligures were found (o vary between 20-30%.
In Nasti baor, the recovery number exceeded than the stocked number,
there were imnﬁgralion of fish hrom village ponds because of heavy

ainfall and overflowing ol the village ponds.

32.1.1 . Catch composition of stocked carps under
different fishing methods :

Percentages of species composition ol difTerent stocked carps caught by
diflerent fishing methods in all the six lakes have been shown in table-10.
Also, the percentage composition ol diflerent species in the catch by the

individual method have been shown in the same table.

Percentages of species caught by dillerent methods in all the lakes shows
that Komor [ishihg method was suitable for catching all species, except
caila and silver carp. This method was followed by Kochal fishing and
chak [ishing method.

26
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When the percentages were scen (or the specices caught by a particular
method, it was seen that Kochal lishing method was eflective to catch
more silver cam(60%0), lollowed catla (22%) and rohu (10%). Komor
lishing method however, was found (o be equally eflective in eatching all
the diflerent species. Chalk fishing was {ound to be mainly suitable to catch

rohu, grass cam arnd common carp (Fable-8).
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Table - 8 : Percentage catch of different species in
different fishing methods

S - IMishing Methods
PPeCes Kochal fishing Komor lishing Chak fishing | Total
_% over Y0 over Yo over
different diflerent difTerent
No. methods/ No. | methods/ | No. | methods/
Individual Individual Individua
method method Fimethod
Rui 10.34 20.224 4236 1693
T 126( 2406 -
187 11.01 O 442 | 1453
Calla 2245 11.68
4 716 - - - 1122
00 36.19 "1 63.81 2
Mirigal 5.8 13.08 19.79
10 I 815 - 115 -
> 10.14 78.74 1111 1035
Silver camp 60.01 30.25
108 - 1885 DR - - 2970
> 36.53 6347
Grass cam 0.82 3.53 12.04 305
15 _—" 22 —_— (0]
492 0 7213 7 2295
X ] ) 25. 49
Common o .55 1330 21.34 150 S5.81 1490
camp 0.67 89.26 10.7
Black cam i i 4 100 i ) 4
1808 6230 581 '
}
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3.2.2 . Non- stocked fish in oxbow lakes :

There we listed fishemmen who catch the [orage lishes from the lakes.
They fish in a group or individually throughout the year. Information on
the catch of the forage fishes was oblained by collecting data from the
forage lishemen. The daily catch was caleulated by dividing the weight ol
the samipled catch by the number of fishers sampled multiplied by the total
number of fishers engaged in fishing on that day.

_ Weight ofthe swnpled catch B oo
Daily catch = - ——- xNo.of Tishers engaged in fishing on that day

No. of fishers sampled

Daily sampled catch

- - = No. ol lishing days
Wt ofthe estimalted total sample B0

Monthly eatch=

Iistimates of the forage fishes were also made from thwe records available

with the lake fishing teams.
The non stocked forage lishes caught in the baors were broadly divided

into three categories viz ; Clupeids, Miscellancous with other species.
Other than Clupeids and prawn, eflorts have been made 1o the
composition of the groups with regard to difTerent gears used and also with
their contribution in the (otal production in comparison o stocked carps.

322.1 : Catch composition of non stocked forage fish caught
by seitie net and cast net

For harvesting of nonstocked forage (ish, fishers gencrally used one type of
scine net like the net they use in Kochal fishing, "This netting is mainly
done for [ishing the clupeid groups ol fish for example Chapila ( Gacdesia
chapaila Y& khoira. This net is locally called Ghono jal or Maya jal (0.5 —
1.5 inch mesh size). This is a more or less sclective gear and the fishermen

use them to catch the target spectes.

In the present study 11 different species ol forage lish were cauglt by this
net. Among the catch major species were  Chapila (40.1%), Chela
(Sclmostoma bacaila) (11.42%), and kachki (Corica soborna) (16%)
(Table-9 ).
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‘The lishermen also used lill net lor fishing some species ol lorage  lishes.
The lift net they use is called Vesal jal. By this net 16 diflerent specics were
found to be caught. The species  caught by 111 net were ‘Taki (Cherma
pincranis) (19.93%), shoal ¢ Chicnina strianis ) (6.0%), chanda ¢ Chanela
neunca ) (8.74%), Baim (Masiadembelus spp) (14.16%), kachki (Corica
soboma) (5.68%) and [oli (Moropreris notoprerus ) (5.68%). This net is

non sclective (Table-9)

Cast nets with dilTerent mesh sizes were  Tound to be used in this study.
Cast net that is allegedlly used by the poachers for catching caips wete of
comparatively larger mesh sizes @it was not possible to record the catch of
these nets. 'The cast net that is used for fishing of small size formge fish
includes 20 species ol fish. Among them the dominant species was found
o be Kachki (Corica soborna) (40%). BBesides this, the other species were
chapila (11.80%), Mola (Ambhypharyngodon molay (11.08%), small
chingri (Palaemon sy (4.449%), Maya (6.20%) Table-9). "This net was

also a scleclive geat.

3.2.2.2 . Catch composition of nonstocked forage fish
Caught by gill net:

"Three types ol gill net were recorded in the study. Fishermen used these
gears as selective gears Lo calch target species. Among these punti jal was
found to catch mainly punti and maya jal was found to catch maya fish.
IFansh jal or current jal with larger mesh size was generally found to be

used by poacher for carp lishing.

The ratios of species caught by {he punti jal were 31.95% punti, 29.7%
chapila, 6.00% Maya and 4.53% of chanda ('Table-10).

Six dillerent species were recorded to be caught by Mayva jal. They were
Maya 67.22%, chela 22.77% and Mola 3.60%.Other species were also
found 1o be caught with Maya jal but those were not significant(Table-10).
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3223 . Catch composition of nonstocked forage fish-
caught by traps:

In all the six Oxbow lakes the traps were not found o be significantly used.
This is because the lakes were mostly closed. ‘There are some canals and
khals that have connections with the ncarby waters. These canals and khals
usually become active during release of water firom the lakes during rainy
scason, or even, sometimes water lrom outside enters the lakes; the traps ol
various types are then put in the entrance for catching dillerent forage fish

specics.

Ramani is more or less a selective gear with larger mesh was found to
catch 6 diflerent species. Among them |, Taki, (Chearne prencranes) shoal
(C witricitus) and Bele (Glossogobins giris) were [ound signilicantly.

Charo is also used by the fishers for fishing the same type ol specics. This *
is also a sclective gear. But Arinda with smaller mesh size is not a selective
gear. T'wenty one diflerent small size specics of fish are cauglt by this
gear. 'This is not specially significant for any definite type of species.

Gihuni tap is also used by some [ishers. It is also a non scleclive gear.
Twenty diflerent species of {ish are found to be caught by this trap.

3.2.24 . Yolume of catch of nonstocked forage fishes
and their contribution in the total production
in the lakes:

The present study was conducted during the period from April <Junce

1999, Six lakes were selected; 3 were of fiom OLP-I wiich were under

dircct management ol the Directorate ol Iisheries and 3 were under OLLP-

11 which were managed by the beneliciaries themselves. stimated catch

(kg) and yield (kg/ha/month) ol non-stocked [orage lish ol the lakes
Katgora, IFatepur, Joydia, Sastar, Nasti and Porapara fiom April-June’1999

are presented in Table-15. a graphically in frame Haque 1997 showed that *
when the calches of the stocked carps is recorded at higher, the catech of .
the nonstocked forage lishes goes lower and vice-versa.
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In the present study it was found that during the month of April 1999, the
catch of the nonstocked fish was recorded at high but in June it was low
because in June the caich of the stocked carp was higher.

In the year 1999 the annual yield of non-stocked forage fish was recorded
at 87 Kg, 11898 Kg, 64.7 kg, 124 kg, 18.74 kg and 222.5 kg at Katgora,
Fatepur, Joydia, Sastar, Nasti and Porapara lakes respectively.

Over the usual 10 months fishing perfod the non-stocked forage fish
contributed 17.90%, 15.71%, 10.0%, 8.45%, 10.36% and 16.50% of the
total yield ol Katgora, Fatepur. Joydia. Sastar, Nasti and Porapara lakes
respectively. [ laque(1997) recorded the contribution of the lorage fishes in .
the total production of Bukbhara and Kannadah lakes at 57% and 42%
respectively. ‘

Total yield (kg / ha / month) and pereentage contribution ol forage lish in
the total production of the lakes are shown in the table-15. Chapila, a
clupicd migratory non stocked [orage [ish contributed as high as 71.72%,
61.55%, 56.08%, 74.23%, 65.33% and 56.63% in the total camp
production in Katgora, Fatepur, Joydia Sasta, Nasti and Porapara lake in
the year 1999, Although clupeid (ish caich in oxbow lukes is largely

seasonal.

Bio-diversity of nonstocked forage lish in the six studied lakes has been
presented in the Appendix Table-19 and the total number of species
recorded were 36. Although Flaque (1999) provided some information
about the number of nonstocked [orage fish specics but - that also has some
limitations. 1 lowever it has been showed that the percentage contribution
ol the forage fishes in the total production in the lakes is diflerent than it is

known in the case of lood plain fisheries production,

The seasonal variation ol the catch of stocked carps and the non —stocked
forage lish are probably due to the differences in the lishing ellort than
their actual natural a‘l"nig_hdéince. In oxbow lakes, lishing ol stocked camps
gencrally takes plac"é't%etw'een October to June and (ishing remains closed
during July — September. A more clear picture of the yicld of non —
stocked torage fish and the stocked camp may be obtained if data for a
complete one year cycle can be collected. In terms of number of species
that are available in Oxbow lakes, open waters and (lood plains arc

comparable to them.
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The total number ol species recorded were 60 in culture based fisheries
(oxbow lakes), 56 in open waters and 48 in lood plains. Tlossain et al
(1997) recorded 43 fish species from two {lood plains (Chanda & 13SKI3).
Freshwater fish ol Bangladesh is however, diverse. Rahaman (1999)
reported 260 lreshwater species lrom Hood plains, lakes and rivers ol
Bangladesh. The variation in terms of number ol dominant species are not

so distinet between flood plains, open waters and oxbow lakes.
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Table —9 : Catch composition of forage fishes caught
by seine net, lift net, cast net

Species Percentage composition ol catch ol different nets
Seine nel lill net Cast net

No. % No. Y% No. %
Punti 15 36 - - 55 241
Chapila 2005 40).1 - - 270 10.80
Chanda 10 0.2 - 8.74 71 2.84
Klhwlisha 33 1.76 50 4.3 55 241
Kakila 89 1.77 - - 20 0.0 *
Taki - - - 205 19.93 5 0.20
Shoal - - - 75 6.0 7 0.28
Gozay - - - 21 1.6l l .04
Chela 578 11.42 - - 26 1108
Mala 207 4.14 - - 277 6.20
Maya 155 _ 3.1 - - 155 [ 2.8
Kanpona 95 1.9 - - 70 2.84
Kazoli 75 1.5 - 14.16 71 1.04
Baim - - 177 6.0 26 0.8
Tarabaim - - 75 - 20 40.04
Kachki 800 i6 -, 5.01 1001 1.00
Tengra - 6S - 25 0.2
Foli - - S68 |- 5 . -
Shing - 78 2.08 - -
Magur - 26 1.68 - -
Ghutum - 21 3.60 - -
Bele - 45 - - -
Air - - 32 - -
Tepa - 40 - 10 0.4
Boal - - - - -
Small
Chingr - 155 - (11 | 4.44
Vheda - 10 - - -
Pabda - 7 - - -

4110 1143 - 2281
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Table—10: Catch composition of forage fishes caught
by different types of gill net

Species

Percentage composition of catch of” diflerent gill nets.

Punti Jal

Maya fal

Fansh jal

No..

Yo

No.

Yo

. No. %

Punt

1065

3.95

Chapila

990

29.7

Chanda

151"

4.53

27

IKholisha

75

2.25

20

Kakila

28

0.84

S

Taki

Shoal

Gozar

Cliela

2.7

Mola

2.85

Maya

6.00

Kanpona

3.06

Kazoli

275

Baim

Tarabaim

I<achki

Tengma

['oli

Shing

Magzur

Ghutum

Bele

AIr

Tepa

Boal

Small
Chineri

Veda

PPabda

Rui

S 15.6

Catla

15° | 46.8

Mrigel

Stlver
cap

21.8

(rass
cap

5 15.6

Common
cap

Total

2871

888
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Table -11 : Catch composition of forage fishes caught by
different types of traps

Species Percentage composition of catch ol difTferent traps
Raumani Charo Arinda Ghuni

No. Yo No. %% No. %% | No. %o
Punti - - 20 7.4 17 | 7.14
Chapila - - 35 12951 30 | 1260
Chanda - - 15 555 11 {462
Kholisha - - 10 3.7 9 3.78
Kakila - - 5 1.85] 4 1.68
Faki 27 | stea| 20 ¥ s |uss| 3 |26
Shoal 8 15.36 5 11.6 2 .74 2 84
Gozar 2 3.84 1 [232] 1 37| - | 168 ‘
Chela - - 7 259 4 1.26
Mola - - 5 1.85 3 5.04
Maya - - 10 3.70 | 12 | 546
Kanpona - - 15 5551 13 | 7.98
Kazoli - - 17 6290 19 | 924
Baim - - 20 740 22 | 882 [
Tarabatim - - 25 925 21 -
Kachkj - - - - - 7.56
Tengra 2 3.84 5 11.6| 20 |740]| I8 -
[Foli - - - - - -
Shing - - - - - -
Magur - - - - - 2.94
Ghutum - - 5 185 7 -
Bele 10 (99 9 2%8 ) ) i )
Aldr - ] 2.32 - - - 1.68
Tepa - - 5 1.85 4 -
Boal 13.0

] ] ] ] ) 2
Small Chingyt -0 ) 35 I25.9 31 | 1.68
135y “ L
Veda B 15,76 2 |464| 5 1.75] 4 84
Pabda Bl - 3 [t1i] 2 -
Total 52 34 265 230 N
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3.3 . Co-management: A novel concept in

oxbow lake management:

Among the 500-600 Oxbow lakes which are located at the South West
region of the country (Jessore, Jhenaidah, Kushtia, Maguwr, Faridpur)
districts the DOIF ook only 6 oxbow lakes for improved management
programme under a project called Oxbow I.akes Project (OL.P-1).

‘The First Oxbow Lakes Project partly {inanced by the World Bank (11DA),
was initiated in 1980 and finished in 1986. It included 6 lakes covering
1,063 ha walter area. 'This time the objective of the project was to improve
the fisheries management practices and (o increase  production of lish
through stocking, and restocking of selected species. DOI’ had provided all
the inputs for fish culture in the 6 lakes. One 12O olTicer was deputed to
take charge of each lake as the lake manager, assisted by a small number
ol stall The manager needed the approval of higher [DOFF authorities for

implementation of” the lake production plan.

‘The project had involved the taditional fishermen ol the locality for
harvesting of the {ish only. The number ol fishermen involved in cach lake
depended on the size of the lake, and was detetimined by the principle of
registering one [lishermen per ha of lake water. These fishermen were
divided into small teams known as ‘Kochal”teams afler the local name of’
the net types that were used for fishing in the lakes. The fishermen received
40% of the share of the catch for their labour. "The lishenmen also had used
their all fishing gears, nets, boats and all other expenses lor installation of
the komor i.e. the brush shelters. The lake management also had employed

the guards, generally from the locals, in an attempt to control poaching.

In OL.’-1 average lish production had increased 0 400-500 kg/ha (fiom
stocking rate of 800 fingerling /ha) . The highest achicvement being 950
kg/ha in the largest lake Baluhar.

The management programime adoptled was a co-management in nature,

since the DOIF had involved the beneliciary groups i.c. the real {isherinen

in Barvestling.

43

@hul na University



I lowever, the fishermmen had very little scope to infilrate their idcas and
expericncees in the whole process of the management; the major
responsibility in thc'managemenl details retained with the project authority
i.c. the DOF officer.

Depending upon the experience gathered [rom this project, the DO had
plamed and executed another project called Oxbow Jakes small scale
fishermen project in the same region ol the country. The project was
plivned to be carried out in 30 lakes, however, 23 lakes were linally
obtained fiom the MOL. The baors arc essentially  the cenlers of
integrated cconomic activities of the area based on the use of the baor
waler during the diy season. The rural population of the areas around the
baors are mainly simall farmers, landless farm labour, fishermen and small
traders. But almost all of them were limited in fow income patterm mainly
due to exploitative social structure, lack of cducation and technical know-
how and lack of access to credil. The project was designed o augent the
production of fish ffom the lakes with an understanding that it would
implement the spirit of the New fisheries Management policy (NI'MP),
where fishing rights will go directly to individual or groups ol fishermen
and landless people. In this way, the income generated will go dircetly to

the producers and caltchers.

The involvement of the fishermen population in the lishery and ancillary
operations in the first oxbow lakes project was limited. The OLP-11 was
then an improvement in the oxbow lakes management process where the
lishermen groups-the marginal and landless larmers were  involved in a

more decision making process [or managing the fakes.

The approach was to {orm [ishermen groups who would reccive annual
licenses from the government by paying the lease value, operate the lakes
with the technical support of the project and who would be responsible for
nuitintaining the lakes. The fishermen groups were the keystone ol the
project, who were prepared o invest in the productive purpose of the Takes
since they had tought for long time against exploitation. Scli= help was the
key concepl. It is needed to mention that the fishermen were identilied
mainly lrom taditionally skilled fishers and landless agriculture laboures

lor whom the fishing was second profession.
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The fishermen giroups under the lake lishing (cam through their
management cllfort had’ contributed significantly (o increase the average
production ffom the 23 lakes. The average production obtained was 613
kg/Me year. However, out of the 23 lakes subjected in the project,
production ol carp lrom 10 lakes exceeded the rate ol 700kg/Mha/year; in 3
lakes the production obtained was even more than 1000kg/ha/year and in
one lake- Nasti the yield was registered at 182 1kg/ha/year. '

The total revenue earned ffom the lake production come oul as a turming
point; the per hectare income stood at Tk 22,751 and "Ik 11082 per
lishernmen. The fishermen community was composed ol lindu traditional
fishermen, while Muslims were newcomers who began to adopt this
profession in the absence of an altemative means of livelihood.

The extemnal institutional arrangements at dillerent levels of GOI3 and
NGO had links with the lake fishery. They had provided the fishing rights

(o the fishermen and secured such rights to the licensed fishermen.

BRAC was cntrusted with the task ol sclecting the membaers from the

community around the lakes and organized them in forming the groups.
Ministry of land was holding charge of the water bodices.

Department of fisheries under MOIFL was the implementing agency. And
the Thany/ District fisheries oflicer had played the lield level role in this
management. The role of different organizations was for the development
of fishermen. Fishermen themselves also tried for- changing their lot. NGO
& Govemment, f{ishermen & Govemment, f[ishermen and NGO,
fishcrmen &  stakeholders and  fishermen themselves had  positive
interactions. Generally competition between BRAC and DOF continued
unabated. ‘The fishermen [ound BRAC as a true well wisher when they
had problems with DOF in gelling renewal ol licenses and also [or other
legal help Again the 'TIFO become uselul when BRAC tricd to realise the
credit. One . BRAC study reported about the improvement in living
standard ol the sample LIFT households of 10 lakes between 1993 and
1995. Table 20..shows a picture of inmprovement in therc cconomic

conditions.
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3.3.1. Organization and institutions involved :

IFAD : Intemational Fund for Agricultural Development was involved
for development of Aquaculture sector giving loan support.  Inhastructure

development and credit support to fishermen is also provided by 1FAD.

MOL : Ministry of land was responsible for handing over the right of the
walerbody (o the Ministry of Fisheries and Livestock.

MOFL : The Ministry of Fisheries and livestock obtained the ownership
ol the waterbody [fom the MOL  for better management for ultimate

uplifiment of the fishermen.

DOF : The Departiment of FFisheries was responsible for taking up
development projects ‘and act as the [acilitation lor negotiating with
diflerent relaled national and international organization.

DFO : District IFisheries Officer under the guidance ol DOIF and was
responsible lor co-ordination among. NGOs, TFishcrmen and T.ocal
Administrations which was necessary [or sccurity ol tcnure.

TIFO : ‘Thana Ifisheries Officer worked under direct guidance of” DIFO
and DOI. Technical supports for fishenmen were given by TT°0O. From
the GOI3  Administration all sorts of co-operations, co-ordinations are
provided by the TIFO.

BRAC : It is a non govermiment organization named as Bangladesh Rural
Advancement Committee was  responsible {or assisting  the DOI7 o

implement the project activities.

AM : Arca Manager ftom BRAC was responsible [or group fommation,
organize fishermen into a {eam, {or credit support (o them and recovery of

the same .

FISHERMEN/ BENEFICIARIES : All sorts of activities were lor their
upliftment. They also tried for upgrading their socio- cconomiic condition.
They, with their experience, labour, boat, net, and komor cauglit fish and
co-operated the concemed bodies.
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3.3.0.2 : ORGANIZATION AND INSTITUTIONS
INVOLVED

tFAD
(FSTABLISIIMENT AND INFRASTRUCTURFE. DEVELOPMENT)

Ministry of land (I landover | Ministy ol
the ovvnership ol the kaike) Fisherics & livestock (Obtains ovwnaiship of the
lakes in Tavour of the beneliciaries)

MOI, MOIL | Implements the Project |
[andover the -
Ownership of Lake DO | Planning and guidance |
DIFO interactive role ] ]
[-AD D ;
I U0 Interactive role ]
DANIDA |—% N )
- ) - IBcncﬁciurics l
Donor agencies
BRAC [Fishermen I

Group formation and credit distribution

Diagram shows the agency and group involved in co-muanagenient practices
in the Oxbow lakes.
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Table - 15 : Changes of socio economic conditions of
fishermen in some itidicators of well- being of LFT

households

Year | Land ovwned Mean Expenditure | IMish FFlood
monthly (ks consump | space
hh income | persov/ tion (/| sql
in (Tk/Ahh) [ month) person/ person

month)
| .ess More
than 0.5 | than
acre 1.0
acre
1993 | 74.1 10.6 1288 284 720 41
1995 | 69.9 13.8 1396 344 Q96 67

Table shows that the proportion of LFT households enjoying certain

facilities [or better living increased between the two years under

relerence.

Table -16 : Changes in facilities to the Ift households

between 1993 and 1995 (in percentage)

Year Literacy | Ring slab | Electricity | Roof Tube-well
rale sanitary [acility material (['in | water  for
latrine & Tiles) drinking
1993 49.5 32 2.1 46.3 98.4
1995 65.5 20.1 13.0 54.8 08.9

Change shows in the lable above. May be attributed to the influcnce of
other programs of BRAC in the area. For example, it was found that
literacy rate has gone up to 65.5% in 1995 from 49.5 in 1993, [ lowever
unlike literacy the indicators reported in the table arc gencrally slow to
respond to mere availability of [acilities around from the operation of any
agency. Furthermore, the study confinmed that LIFT houscholds enjoyed a

betier position than other comparable groups in the locality.
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Table -17 : Price of fish in respect of fish Catching

time (value/ kg)

Namwe of | | Feb | Mar | Apr | May | Jun | July | Aug | Sept] Okt | Nov { [ee

month

Price of’ -
45] 45 40 40 45 50 60 55 50 45 45 45
fish kg :

Table shows that average rate of lish per kg was high during the month of
June to Seplember. But it was low in the rest months. So, fishennen
should select the culture period fiom October to April L Then they can start
fishing largely. Belore only to move and for thinning some [ishing, may

done during November, December, January.

Table — 18 : Culture period

Nameof | Jan | Feb | Mar | Apr | May [ Jun | July | Aug | Sept| Oct | Nov | Dec
month
Average 1250 1350 1550 650 1800 [1.00 [.075 [100 [150 200 1250 1250
Growth ol
individual
fish wit, in

(k)

Table shows the culture period and fish growth. As in the June Market
price remains high (Table-18) and the growth of individual fish (average)
attains 1 kg (highest in a definite time). That is why culture period should

continue up to June cvery year.
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Table - 19 : Scientific name and local name of the fish species
recorded in the oxbow lakes caught by different

gears.
SINoS  Local Name Scicntitic mune Sre range Remardes
.| Rui Labeo rofiita 6O-100em. | Indian may orcup
2 | Catla Ctlercatler 5000 em Il sy or e
3. | Mrigal Clirrhina niged 60-120em Indian may ot carp
4, | Calbesu Laheo calbasi 60-80 cm lidiany may orcap
5| Silvercamp Hypophthalmichilns 70-100em Fxotic caup
molitrix.
0. | Orasscap Crenepdayryaxon icfoller 100-130em | Exolic cap
7. 1 Commoncap Gyprines canpioo O0-70 Exotic cup
8 Black cam Mylopharyngoden pices, 150-300em | Exotic cap
9. | Punti - Puntins spp 10-13em fixligenous forage fish
10, | ChapilaKhoira Gehesia Clhapre 18-20um Indigenous forage fish
1. ] Chanda Chenckasy 7-8em Inxligerous forage fish
12. | Klolisha Colisa fosciems 0-10em ldigenous forage hish
13, | Kakila Xenentoclon canciter 20-26cm Indigenous forage fish
(4. | Taki Chenwa ot 20-24¢m Indigenous forage fish
15. | Shoal Clienna stricitis 50-% em Indigenous forage fish
16. 1 Goar Cheam meailins 60-120em Indigenous forage fish
17. | Chela Scimostormr becailer i2-tdem Indigenous forage fish
18. | MolevMaya Ambhpleryngxdenimde 12-15¢m hxligenous lorage lish
19. | KepoaDankom Aplocheifus peotcle 5-00cm Indigenous forage fish
20, | Kawli Ailichthys puncteter 6-8.0 Indigenous forage fish
21 | B3am Mursteembels pxoxcofis 13-13.5 Indigenous forage fish
22 | Twa Baim Macrognatiny actldeans | 20124 em Indigenous forage fish
Mstecenibolus comennss
23, | Kachki Corica sobori 3-35an Incligenous forage fish
24. | Tengm Mystus tengra 565em Irxligenous lorage fish
25 | Tl Noloprerus notopreris 3545em Incligenous forage fish
20. | Shing Herervpnmustes fossilis 25-275am Indligenous forage fish
27. | Magwr Clewrdas hetrachis 30-2em Indigenous forage fish
28| Ghutum Lepickxcephahis gronea 9-95em Indigenous forage fish
29 | Bele Glassogobins givris 20:229¢em bdipenots forage hish
300 | Air Mystus cor 5044 em Idigenous forage fish
31| Sl chingn Pedciemon sy Indigenous forage lish
32. {lem Tetraodon critcitia 12-13.1Tem | Incligenous forage fish
3B | B Weillszo it [00-186em | Indligenous Torage fish
34 | Voda Niwlus neoeduy 17-18em Indigenous forage fish
35. | Palxla COnmpxok pelxier 10-20em Indigenous forage tish
36. | Koi Ancbues testuelineons

fndigenons forage [ish
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4. 0. Summary and conclusion :

IFisheries  scetor plays  an improtant role in the poverty
alleviation ol the poor pcople as well as food and protein
supply for the country. In this scctor fish produced from the
inland water resources is about 40%. Oxbow lakes fish covers
a large portion of inland [ish production. Oxbow lakes are the
dead portion of the river, mainly situated in the South West
part ol the country. There are about 500-600 Oxbow lakes
covering an area of 5488 hectares. Since 1900 the 'lakes had
becn taken by the Government and lcascd oul. Since 1980
among these lakes only 6 were taken by the Government for
better  and  improved management. And a project was
undertaken to facilitate the infrastructure development of the
takes, supported by the World Bank. The Oxbow lake project
was implemented by the Directorate of IMisherics with the help
ol listed lishermen who stocked fish lingerfing and managed
the lakes with 60:40 sharing system. But as there was some
lapsces, DO again implemcented another project lor better
management of the lakes. Sccond phase project enlisted 23
lakes. DOF  (GOB), NGO (BRAC) and Fishermen
(beniliciaries) were the co-partners ol the management,
Second phase project was supported by [FAD. There were
dilferences in between this two management. In Ist phase

GOB it.e. DOF dircctly managed the lakes. And in 2nd phasc

beniliciarics directly managed the lakes. Among these lakes 37

from Ist phase and 3 from 2nd phasc were sclected for the
prescnt study. At the lake site, personal interview of the
[ishermen and concerned people were taken. Fish harvesting

were seen and observed. Catch composition ol the {ish species

were recorded. Liberated and unliberated fish and  their

availability were recorded. Species composition were (ried to
reccord and their contribution to the total yield was recorded
and the management and co-relation were observed. The

records [rom the project ollice were laken for necessary help.
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It is seen that there are four categories ol [ishing gears
used for harvesting of [ish in the oxbow lakes such as {ishing
nets, [lishing traps, hooks -and line and wounding gears.
IFishermen used these gears for fishing of various fish from the
oxbow lakes. These four categories of fishing gears had 26 sub
types which were recorded. Among them 26 gears, 18 were
uselul gears such as seine net, li{t net, brush park, gill net, cast
net and push nct. Seine net and brush park were [ound to be
most eflective. About 80-90% of [fishes were harvested by

seine net,

During harvesting period the fishermen uscd seine el of
various mesh sizes in diflerent lakes. Among the studied six
lukes, Katgora, Shasta, Nasti and Porapara were found lo be
harvested- by scine netting mainly. There were no brush park
shelters. But Fatepur and Joydia had some brush purk shelters
though, it was seen that production of fish did not depend on
brush park shelters. But wraditionally it was being done. Lilt
net was found o be used in Katgora and Fatepur as there
wercee availability of sub merged vegelation. Rohu, Mrigel and
Common Carp were the main species for this lishing gear.
Except these gears, regular ishermen did not harvest fish by
dipnet, falling nct, gill net, hooks, spears and by traps. These
were used by other [lishermen or even sometimes by the
pouchers. Fishing  was done normally in two-three times a
year. Komor lishing was [ollowed by seine netting. In such
type of largers water bodies seine netting was found to be
morce ¢ltective lishing method.

lowever, fish which was caught by seine net or brush park was
found to vary in number, sizes and ratio. It was found that
stocking density . Species composition were same [or all the
lakes and as such therce were no consideration even to stock
grass carps in the lakes with relation to the ol vegetation or not.
In some lakes silver carp had been found as functional species.
[t covers the maximum yicld. Though stocking design was
there but harvesting picture showed that the ratio ol lish species
did not have synchronization with stocking. Available record

showed that cateh ratios variced from year to year in the same
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lake and (rom lake to lake. It was also found that catch
compuosition varied with various fishing methods. Scine netling
was -largely ctlective lor silver carp whearas Komor [(ishing
corvered all species.. Chak lishing covers only Rohu, Mrigal
and Common Carps.

Though oxbow lakes fisherices has now become a culture based
{isheries management but non stocked fish was produced there
cevery year in large quantity. In this study, it was scen that the
species composition of non stocked forage [ish and their
availability and contribution to total yield was mentionable.
Non stocked fishes were mainly harvested by gill nets and
falling nets. Clupeids {ishes were mainly caught by falling net.
The pereentage contribution ol non stocked ltorage hishes was
varicd from 8.5% o 17.90%. [t has been seen that the
production ol non stocked lish and availability were depended
directly on stocking of scheduled fish. If major carp stocking
was relatively lower than non stocked forage {ish production
was higher. The production of lish in the lakes has been seen to
be related with number ol people involved in the lake
management. The management of the lake depended mainly on
the united cliort of the people. Thus a community based co-
management was established there. A better management and
production was  achicved when the benciliciaries directly
mvolved in management. GO, NGO and benificiarics managed
system had worked well.

T'o increase the fish production, mesh size of seine net
should be more specilied i.e mesh size should be adjustable to
catch only marketl size lish. Re-stocking of fish species aller
harvesting should be ensured so that a balanced stocking
density and [ishes ol various year classes would be there lor
whole of the year; cven year to year. Stocking design should be
seperate for cach  lake. Where submerged vegetation s
available grass carp stocking should be done at optimum level.
Fishermen  groups  should be made well aware about
technological, biological, and managerial basis ol management.,

I'or that the group member should be more trained.
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FIG NO-1: BANGLADESH’S MAP
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SKETCH OF KOMOR FISHING

F1G NO-5:
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FIG NO-7: SKETCH OF KOTCHAL AND CHAK FISHING.
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FIG NO-8: PICTURE OF MARKET SIZE FISH
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FIG NO-10: SKETCH OF SEINE NET
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FIG NO-12: SKETCH OF DIP NET (LIFT NET / KIHHORA JAL)
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FIG NO-15: SKETCH OF KHADOM (BOX TRAP)
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FIG NO-19: SKETCH OF DHAWN BORSHI (LONG LINE)
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FIG NO-20: SKETCH OF NOL BORSHI/DHAP BORSHI

FIG NO-21: SKETCH OF SIP BORSHI
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F1G NO-22: SKETCH OF CHASRA (BAMBOO MADE HOOK)
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ABREVIATION

MOL= MINISTRY OIF L AND

MOFL~ MINISTRY OF FISHERIES AND LIVESTOCIK

DOF= DEPARTMENT OFF FISHERIES

WAD- INTERNATIONAL FUND FOR AGRICULTURAL DEVELOPMENT
GOB= GOVERNMLENT OF BANGLADUSH
BRAC-BANGLADESI RURAL ADVANCEMENT COMMITTELL
BM=1BAOR MANAGER

W= WORLIDY BANK

OLP= OXBOW LAKLS PROJECT

LIFI=LAKE FISTING TEAM

TEO=TIHANA FISHLERIES OFFICLEER

AM= ARLEA MANAGER

ALIO - ASSISTANTHATCHERY OFFICER

FA—=FIELLD ASSISSTANT

L.MG—I.AKE MANAGEMENT GROUP?
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o APPENDIX —1

- Data Collection sheet - 1
MNamnie OF Baor oo MO e b 711 RS

Sampling  Laocal Spevics Subsaumple Subsample Total Total

[Jale - Name Code | No witkg) No witkg)
¥
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o
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APPENDIX -3

Data Collection sheet - 2

Collection No
Focality

Niuame ol baor/lales

19

6.

. Numne of the gear/ lishing technique

Type of fishing: kochal............

................................................................
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. SpecHication OF Net SHape e

Type 0 TTOOR it HINE L

MUIUPIC e

Lengthof line e, Depth of Took line

e SIS e

..............................

Tvpe oFBAMBOO UAP et

Shape e Wid

TYPE OFTHEINEU ca e
Length e WA e

FFishing methodd e

ManPOWEr LHZE s

Oeration procedure (in briel)
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