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SUMMARY OF PRINCIPAL FINDINGS

1. The peripheral embankment to be used in the Tangail CPP had no influence on
flooding patterns on floodplain, beel and canal sites inside the CEP.

There was a delay in the first river flooding into beel and floodplains of about 2-3
weeks inside the CPP, but this was caused by natural siltation at the mouth of the
Lohajang River.

2 The annual catch per unit length of the Lohajang River flowing through the CPP was
higher (784 kg/km) than those of two adjacent rivers, the Pungli (598 kg/km) and the
Northern Dhaleswari (438 km/kg) lying immediately outside the CPP, but the
difference could not be validated statistically because of the lack of consistency in
catch rate trends.

3. There was no statistically significant (p <0.05) difference between annual catches of
canals inside (955 kg/km) and outside (1,042 kg/km) the CPP.

4. Floodplain catches were similar inside (57 kg/ha) and outside (60 kg/ha) the CPP. A
baor-like beel inside the CPP produced a higher catch per unit area (550 kg/ha) than
comparable beel outside it (404 kg/ha) but there was little difference between
floodplain depression-type beel inside (123 kg/ha) and outside the CPP (108 kg/ha).
Although fish productivity appeared slightly higher inside the CPP, the difference
could not be tested statistically because of inconsistencies in catch rate trends of
dominant gears.

w i Species richness, as measured by the total number of species recorded in the catch,
was similar inside and outside the CPP and also between rivers, canals, floodplain
and beel. Species numbers ranged from 79 to 92 between different habitats outside
the CPP and from 84 to 90 between different habitats within it.

6. Species composition of floodplain and beel catches was almost identical inside and
outside the CPP, while rivers and canals supported a higher proportion of migratory
species outside the CPP compared with inside it. The majority of migratory species
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in canals comprised major carps which totalled 30% of the catch outside and 6% of
the catch inside the CPP. Species dominating floodplain and beel catches comprised
mainly floodplain residents (90 - 94%), whilst the few migratory species comprised
the major carps rui, catla, mrigel and raik, the catfish, boal and the minnow,
fulchela. This composition appeared typical of floodplains on the left bank of the
Jamuna River and along the Dhaleswari-Kaliganga system.

FAP 17: Supporting Volume No. 1 X June 1994



'\

TANGAIL COMPARTMENTALIZATION PILOT PROJECT

1. STUDY AREA: BACKGROUND

The Tangail Compartmentalization Pilot Project (CPP) is situated on the left bank of the
Jamuna River surrounding Tangail town (Fig. 1.1). The CPP lies between the Northern
Dhaleswari to the east and the Pungli River, an offtake of the Northern Dhaleswari, to the
west. The project area is bisected by the Lohajang River, a second offtake of the Northern
Dhaleswari. A third offtake, the Elanjani River, runs southwards along the western boundary
of the project area. The CPP incorporates an older FCD scheme, the Silimpur-Karatia
project, which comprises an embankment running along the western boundary of the
horseshoe-shaped CPP (Fig. 1.1). The embankment was constructed by local people on a
piecemeal basis in 1963 without professional planning. BWDB assumed responsibility for the
scheme from 1975 onwards and installed four flushing inlets for irrigation purposes. In
practice this objective was not achieved. The scheme was evaluated by FAP 12 (FCD/I
Agricultural Study) as part of a series of Rapid Rural Appraisals. The general conclusion
from this study was that the amount of water entering through the inlet gates was small, even
in the relatively wet year of 1991, and that the land area targeted for flood protection flooded
from the Lohajang to the east. In normal years, flooding was not regarded as a major
problem to agriculture. To achieve flood control there would need to be regulation of the
flow of the Lohajang and improved drainage to remove congestion by the creation of
drainage structures.

The Compartmentalization Pilot Project (FAP 20) selected Tangail as one of its study areas.
The boundary of the area, enclosing 13,765 ha, is formed by an embankment along the
Elanjani and Northern Dhaleswari Rivers to the east (this is part of the former Silimpur-
Karatia project), the Lohajang and Gala khal to *the north and the Pungli River in the east.
The southern boundary is formed by an earthen road between Silimpur and Karatia.

The FAP 20 CPP is viewed as a key component of the Flood Action Plan, to test the concept
of compartmentalization in the field with the aim of achieving integrated water management
through controlled flooding. The principal structural work to be completed by FAP 20
involves the installation of a major regulator on the Lohajang River and the control of
internal drainage by excavation, sills and sluice gates.

FAP 17: Supporting Volume No.1 1 June 1994



Figure 1.1 Location of study areas in the North C
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FAP 17 selected the CPP for study to provide the following:
a. An investigation of the impact of partial flood control on fisheries.

b. Evaluation of methods for the assessment of capture fisheries in an area where
detailed hydrological and sociological data were already available and where an
improved MIKE 11 flood simulation model was being developed.

c. Baseline data collected during the pre-implementation phase of a key FAP initiative
which could be used in future assessments of the impact of the project on capture
fisheries.

During the study, FAP 17 worked in close collaboration with FAP 20 on studies of
the movements of fish hatchlings in rivers (Supporting Volume 11).
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2. SAMPLING SITES

Rivers, canals, floodplains and beel were sampled inside and outside the CPP at fortnightly
intervals for a total of 19 months from August 1992 to February 1994 inclusive. Detailed
information on catch by species and fishing effort of different types of gears was collected
at each site following the methods previously outlined in the FAP 17 Inception and Interim
Reports.

Two beel were sampled within the CPP : Atia (site 15) and Indrabelta (site 11), lying to the
south and east of Tangail town respectively (Fig. 2.1). A floodplain area adjacent to Atia
beel was also sampled (site 14), but at Indrabelta a large area of floodplain was included in
the area of site 11 (Table 2.1).

The beel selected represent two types which commonly occur along the left bank of the
Jamuna River and along the Dhaleswari River system. Atia beel (site 15) is a small baor-type
beel formed from an old river which has long since changed course, leaving a series of
disconnected beel of which Atia is one. Indrabelta beel (site 11) is a true depression-type beel
which would be more seasonal in nature were it not for the limited area of brickwork
excavations which serve the same function as a small perennial beel. The depression-type
beel differ hydrologically from the baor type because they are physically more closely
associated with the floodplain immediately surrounding them, onto which they overspill
during the pre-monsoon and from which they concentrate floodwaters and fish during the
drawdown. The baor-type beel do not possess such close association with their floodplains
but instead tend to drain rainfall runoff and receive river floodwater via canal links to
adjacent rivers, overspilling their banks only in times of higher floods.

Each type of beel inside the CPP was paired with an equivalent outside it: Atia with Mailjani
beel (site 19) to the south of the CPP and on the right bank of the Dhaleswari River and
Indrabelta with Gazaria (site 05) and Tepi beel immediately to the north of the CPP
(Fig. 2.1). A second baor-type beel, Anahula beel, was selected for comparison with Atia
beel, because this beel directly connected with the Northern Dhaleswari through Anahula
khal. However, the elevations of the floodplain surrounding this beel were somewhat higher
than those of Atia.
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Figure 2.1 Location of sampling sites inside and outside the Tangail CPP
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Table 2.1 Description of sampling sites inside iand outside the Tangail CPP

Site Code Site Name Habitat In/Out Size
= CPP
Area Length
(ha) (Km)

NC 12 Lohajang River Secondary River I 9.80
NC 02 Pungli River Secondary River (o] 7.45
NC 06 Northern Dhaleswari River Secondary River o 16.05
NC 10 Indrabelta and Santosh Khals Canal I 5.64
NC 13 Deojan and Atia Khals Canal I 3.62
NC 03 Gala & Borobasalia Khals Canal 0 4.87
NC 07 Anahula Khal Canal (o} 4.78
NC 17 Zia Khal Canal (0] 4.41
NC 11 Beltaraksit Floodplain Floodplain I 1.8470

NC 14 Atia/Kumuria Floodplains Floodplain I 1.9890

NC 15 Atia Beel Beel [ 0.1790

NC 04/05 Gazaria Floodplain/Beel Floodplain 0 1.2350

NC 08 Anahula Floodplain Floodplain o} 0.7730

NC 09 Anahula Beel Beel (0] 0.1440

NC 18 Mailjani Floodplain Floodplain 0] 1.1890

NC 19 Mailjani Beel Beel 0] 0.1790

The total floodplain/beel area sampled within the CPP was 402 ha. A control area of 352 ha
was sampled outside the CPP, at sites in Gazaria beel and floodplain (sites 4 and 5)
immediately to the north, Anahula beel and floodplain (sites 8 and 9) to the east across the
Northern Dhaleswari, and Mailjani beel and floodplain (sites 18 and 19) to the south across
the Dhaleswari River.

Canals linking each floodplain/beel with adjacent rivers were sampled inside and outside the
CPP (Fig. 2.1). Inside the scheme the canals included Santosh khal (site 10) draining
[ndrabelta floodplain and leading indirectly to the Lohajang River and Deojan and Atia khal
(site 13) draining Atia beel and again connecting with the Lohajang River. Outside the
scheme Gala and Borobasalia khal (site 03) on Gazaria floodplain/beel, linked with the Pungli
and Lohajang Rivers respectively, were sampled. Anahula khal (site 07) connected the beel
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with the Northern Dhaleswari, and Zia khal (site 17) linked Mailjani beel to the main
Dhaleswari River. A total of 9.26 km of canal was sampled inside the CPP, and 14.06 km

outside.

Three rivers were sampled : 9.80 km of the Lohajang (site 12) inside the CPP, and 7.45 km
of the Pungli (site 02) and 16.05 km of the Northern Dhaleswari (site 06) outside it
(Fig. 2.1).
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3. HYDROLOGY
3.1 Qutside the CPP

Pre-monsoon rainfall resulted in the gradual water-logging of floodplains during April and
May 1993. In May, canals linking floodplains and beel with rivers made their first hydraulic
connection as a result of this rainfall running off into the rivers. During early May the
Northern Dhaleswari filled with rainfall runoff and fully connected with its ox-bow like
loops, one of which was included in the sampled site No. 06. About two weeks later, in mid-
May, the Pungli River was transformed by rainfall runoff from its winter condition of a
series of disconnected pools into a continuously flowing system.

Rainfall runoff continued to enter rivers from the floodplains until the end of the first week
in June. By mid-June hydraulic connections were made between the Jamuna River, Northern
Dhaleswari and Pungli River and rising river levels reversed most flows in connecting canals
which then began to deliver river floodwaters to beel and floodplains. Continued rises in
river levels and heavy prevailing rainfall caused increased flooding of floodplains during July
and August, reaching a peak in early September. After that water levels dropped sharply at
all sampling sites (Fig. 3.1). At sites of higher elevation (Figs. 3.1 and 3.2) floodplains dried
out quickly during September, but most retained water until mid-October, after which only
a few scattered small depressions held water on the floodplains. Flood depths obviously
varied with land height, but over much of the area sampled depths ranged from 0.5m to 1.5m
for between 2 and 3 months.

3.2 Inside the CPP

Pre-monsoon flooding by rainfall followed a similar pattern to that outside the CPP.
Floodplains were inundated during May and rainfall runoff entered the Lohajang River via
connecting canals. In mid-May the Lohajang was transformed from a series of isolated pools
to a continuously flowing river by rainfall runoff. It made its first hydraulic connection with
the Northern Dhaleswari on the 12 June, about 2 weeks earlier than in the previous dry year
of 1992 when it connected on the 29 June.

The first floodwater from the Lohajang was delivered to floodplain and beel about 2 weeks
later than the Pungli and Northern Dhaleswari waters. Flow reversal in Deojan khal feeding
Atia beel and Kumuria floodplain was not observed until the fisheries survey on 11 July, but
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Figure 3.1 Seasonal variation in water levels at floodplain/beel sites outside the CPP
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Figure 3.2 Area elevation curve of floodplain/beel sites outside the CPP
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1
first connection may have occurred a week earlier.

Flooding patterns inside the CPP followed those seen outside (Fig. 3.3). Water levels
increased during July and August to a peak in early September, after which they decreased
rapidly during the drawdown. Floodplains dried out completely, depending on land height
(Fig. 3.4) between the first weeks of October and November, suggesting a slightly longer
water retention period than outside floodplains. Flood depths varied from 0.5 m to 2.5 m
over about the same period of inundation as sites outside the CPP.
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Figure 3.3 Seasonal variation in water levels at floodplain/beel sites inside the CPP
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Figure 3.4 Area elevation curve of floodplain/beel sites inside the CPP

100 Site: NC 11
90 /O

80
70
60
50

% area below elevation

30

G/

20
10

|||||!||i||l||[n|||l||l||ri||]l1|;||-||11|||Irr|||

-3
A

884 9.14 9.45 9% 10.05

Elevation (m)

$
LA
&

100 Sites: NC 14 & 15 O

90
80
70
60
50
40

% area below elevation

30
20

.|||r:|||l||||-|l|||'||r[¥‘|||||||||||rrl]11”'[

| | | i
823 8.53 8.84 9.14 9.45 9.75 10.05
Elevation (m)

:.._;Q
oI
(]

100 Sites: NC 11 and 14 & 15 combined
90

80

% area below elevalion

lllllIlIll!lI[[ll}lIlIil[llIllllrlllllr]liill!'!l’]
,

0 | | | 1 |
8.23 B.53 8.84 9.14 9.45 9.75 10.05
Elevation (m)

~
=l
[

14



=9

4. RIVER FISHERIES

4.1 Total Catch
4.1.1 Pattern of catch

The collection of catch data for the period of 19 months from August 1992 to February 1994
provided the opportunity to examine changing patterns of catch through two full flood
drawdown periods. All three rivers exhibited the same rapid increase in catch coinciding with
the drawdown period each year (Fig. 4.1). The Northern Dhaleswari, being the largest of
the three rivers, tended to retain water longer during the drawdown and dry season resulting
in a slightly extended period of increased catches compared to the other rivers. The Pungli
River, although hydrologically very similar to the Lohajang, showed differences in its pattern
of catch during the pre-monsoon period (April - May). Heavy runoff from rainfall during
April 1993 increased water levels in the series of disconnected pools which remained in the
Pungli and Lohajang Rivers. Later, in May, these connected to form a continuous flow of
water which resulted in significant increases in catches in the Pungli but, for reasons
unknown, not in the Lohajang (Fig. 4.1).

4.1.2 Size of catch

The highest catches per unit length of river were recorded at the inside sites on the Lohajang
River (Table 4.1). However, as will be demonstrated in the following section, there was no
statistical evidence on which to base differences in catch between rivers inside and outside
the CPP.

The lowest catch/km was recorded in the Northern Dhaleswari, the largest and most
perennial in water of the three rivers. A similar pattern was found in the Southwest Region,
where catches per unit length of seasonal rivers greatly exceeded those of neighbouring
perennial rivers (Supporting Volume 2). The difference can be attributed to the increased
"catchability” of fish populations trapped in disconnected pools during the drawdown in
seasonal rivers. Very heavy fishing effort is concentrated on these isolated stocks.

The survey period of 19 months, from August 1992 to February 1994, provides an
opportunity to examine inter-annual changes in total fish catch through two full flood
drawdown periods. Peak catches in outside rivers were slightly higher in 1992 than in 1993.
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Figure 4.1 Seasonal variation in catch per unit length (Kg/Km) of rivers inside and

outside the Tangail CPP, August 1992 - February 1994
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Table 4.1 Comparison of the annual Catch per Unit Length of Rivers Inside and
Outside the Tangail CPP.

Site | Name Inside/Outside Annual Catch Total Sampled Catch
March 1993 - Feb 1994 | Aug 1992 - Feb 1994
(kg/km) (kg/km)
12 | Lohajang Inside 784 1,107
02 Pungli Outside 598 945
06 | Northern Dhaleswan Outside 438 674
All rivers sampled in NCR - 1,060 1,554

However, this masks the real difference between years, which is clearly revealed in
Table 4.2 and Fig. 4.2. Comparison of the total catch over comparable time periods in the
different hydrological years revealed a consistent and substantial increase in the 1993 - 1994
catch compared with the 1992 - 1993 catch. In rivers outside the CPP this overall increase
in catch was greater despite high peak catches in 1992. Combining data from all rivers
sampled in the NCR, including those not associated directly with the CPP study, an increase
. in catch of 77% was observed. This can be explained partly in hydrological terms. 1992 -
1993 was a particularly dry year compared with the following year and, given the
relationship between flood extent and floodplain fish production demonstrated elsewhere in
the world (Welcomme and Hagborg, 1977)' it is likely that such differences in magnitude,
extent and duration of the flood between years was responsible for differences in catch.

Another factor which may have been influential in determining fish densities and thus catches
between years was the occurrence of epizootic fish disease. The disease arrived only recently
in Bangladesh (it was first seen in 1988), and outbreaks of it occur irregularly from year to
year. The disease was much more severe in 1992 than in 1993. However, since the first
serious disease outbreak occurred in mid-November 1992, after the bulk of the catch had
already been taken, it is unlikely to have had a major influence on the comparisons of catches
made in Table 4.2.

Higher catches observed in 1993/94 were largely a function of increased catch rates of
dominant gears (Fig. 4.3). The only gears for which a noticeable increase in fishing effort
was observed in 1993/94 were veshal and hooks. For other dominant gears (ber jal, jhaki jal,

Welcomme, R.L. and Hagborg, D. 1977. Towards a model of a icpn. Biol. Fish 2, 7-24.
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Figure 4.2 Seasonal variation in catch per unit length (kg/km) of all rivers

sampled in the North Central Region, August 1992 - February 1994
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Figure 4.3 Inter-annual variation in total monthly fishing effort and catch rate (CPUE) of
dominant gears: all rivers sampled in NCR, August 1992 - February 1994
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Table 4.2 Comparison of the Total Catch (kg/km) from Rivers Inside and Outside
the Tangail CPP between Different Years.

Aug 1992 - Feb 1993 | Aug 1993 - Feb 1994 | Percentage
Increase
Inside - 323 657 103
Outside (N. Dhaleswan) 236 674 185
Pungli 347 945 175
All rivers sampled in NCR 494 876 77

traps and thella jal), there was little difference in effort between years. Catch rates of ber jal,
veshal, jhaki jal and thella jal were higher during 1993/94 compared to the previous year,
but little change was seen in the catch rates of traps and hooks.

The increase in catch rates of several dominant gears indicate higher overall fish densities
during 1993/94 compared to 1992/93.

4.2 Pattern of Fishing

4.2.1 Catch by gear

Details of the percentage of the total catch taken by each gear sampled on rivers inside and
outside the CPP are presented in Tables 4.3 and 4.4. Data for the Northern Dhaleswari and
Pungli Rivers were combined together in these tables, but a summarised list of dominant
gears is presented separately for each river in Table 4.5. In all three rivers about the same
number of different types of fishing gear were found, and the majority of the total catch was
captured by small-scale gears frequently used by subsistence or part-time fishermen. These
common gears included sip (hand lines), jhaki jal and thella jal. Inside the CPP, on the
Lohajang River, the small lift net, dharma jal and doiar traps captured a greater proportion
of the catch than in other rivers. This can be explained by the greater density of houses along
the banks of the Lohajang, from which the dharma jal and traps operate at subsistence level.
Katha fishing was only important in the Northern Dhaleswari, the largest of the three rivers
with a greater water retention during the dry season when katha predominate. The moi jal
(drag net) also captured a greater part of the total catch in this river, possibly because of the
greater area of gently sloping banks which favours the use of this gear.

FAP 17: Supporting Volume No.1 20 June 1994
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Table 4.5 Percentage of the Total Catch Taken by Dominant Gears Used on Rivers
Inside and Outside the CPP, August 1992 - February 19%4.
Gear Name Lohajang Pungli Northern | All Rivers
(Inside) (Outside) Dhaleswari | Sampled in NCR
(Outside)
Sip 31 29 14 8
Jhaki jal 15 23 13 7
Dharma jal 13 3 7 2
Doiar trap 11 7 9
Thella jal 10 11 15 5
Sutiber jal 6 16 8 18
Katha 3 T 14
Hatani (hand fishing) 3 5 6
Kathi jal (seine) 3 3
Moi jal 12 2
Daun 4
Veshal 16
Tara barsi <)
Total No. of Gear types used 19 20 19

ote:  Dominant gears are defined as those which between them take at least 90% of the catch in each river.

4.2.2 Catch by gear by month

In the rivers outside the CPP, peak catches during the flood drawdown of 1992 (October -
November) were mainly attributable to a mixture of simple rod-and-line fishing (sip), the
jhaki jal and the ber jal of professional fishermen (Fig. 4.4) catching mainly boal, puti
(Puntius sophore) and baim. The dramatic catch increase resulted from increased fishing
effort of these gears (Fig. 4.5), since catch rates of all three gears actually declined
compared with the previous two months (Fig. 4.6). During the slack winter period, between
December 1992 and March 1993, catches fell to a minimum, but catch rates of certain gears
e.g. thella and ber jal (Fig. 4.6) reached maximum levels by exploiting the last remaining
stocks of fish and prawns concentrated in shallow waters. As runoff from floodplains
increased river water level in May and June, catches by small-scale gears such as jhaki jal
and thella contributed most of the catch, together with the larger-scale operation of the ber
jal.
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Figure 4.4 Percentage of the total monthly catch taken by dominant gears: Northern

Dhaleswari and Pungli rivers
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Total effort(gear hours)

Tolal effort(gear hours x thousand)

Total effort(gear hours x thousand)

Figure 4.5 Total monthly fishing effort of dominant gears: Northern Dhaleswari
and Pungli rivers
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Scaled CPUE

Scaled CPUE

Scaled CPUE

Figure 4.6 Catch rates (Scaled CPUE) of dominant gears: Northern Dhaleswari
and Pungli rivers
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Peak catches of the 1993 flood recession were taken principally by jhaki jal (21%), dharma
jal (19%) and thella jal (15%) in October, and by sip (36%) and moi jal (22%) in November.
In contrast to the catches made during the 1992 drawdown, boal did not contribute greatly
during the same period in 1993, although it did do so a little later in December. Instead, the
carp Labeo calbasu predominated together with two other species, puti (P. sophore) and
baim, which also contributed greatly to the 1992 drawdown catches.

On the Lohajang River inside the CPP sip, and to a much lesser extent jhaki jal, provided
the bulk (90%) of the peak catch during the 1992 drawdown (Fig. 4.7), taking mainly the
spiny eels baim and tara baim. Increased catches were a function of both increased effort
(Fig. 4.8) and high catch rates (Fig. 4.9). During the rising floods of July and August, suti
jal (bag nets), dharma jal and hooks predominated, but catches remained fairly low compared
with the considerable increase observed during the initial drawdown of September. At that
time dharma jal, hooks and thella jal again captured a great variety of species, none of which
particularly dominated the monthly catch. During the continuing drawdown of October and
November hooks, jhaki jal and traps predominated. As in 1992, peak catches were a function
of both increased fishing effort and increased catch rates of dominant gears (Fig. 4.8

and 4.9),

4.2.3 Statistical comparison of catch rates

At the inside sites for this habitat type, over 88% of the total catch per kilometre for the
period March 1993 to February 1994, excluding katha, was taken by 7 gears. In descending
order of catch per kilometre, these were: sip, dharma jal, doiar, jhaki jal, thella jal, suti jal
and ber jal. At the outside sites, over 87% of the total catch per kilometre over the same
period was taken by 8 gears.These were: thella jal, sip, jhaki jal, ber jal, moi jal,
hand/dewatering, dharma jal and doiar. Six gears appeared in both lists: thella jal, sip, jhaki
jal, ber jal, doiar and dharma jal. Sip took nearly 21% of the catch at inside sites, and nearly
16% at outside sites.

Unfortunately, when seasonal catch rates for the six common gears were compared, there
was very little consistency in the trends. For each gear, there was at least one season when
the trends in catch rates at inside and outside sites were substantially different. These data
provide no basis for valid statistical comparisons of fish densities using the proposed model.
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Figure 4.7 Percentage of the total monthly catch taken by dominant gears:

Lohajang River
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Figure 4.8 Total monthly fishing effort of dominant gears: Lohajang River
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Figure 4.9 Catch rates (Scaled CPUE) of dominant gears: Lohajang River
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However, while the seasonal trends by gear are different at inside and outside sites, in almost
all cases the inside catch rates for a gear equal or exceed the outside catch rates for that gear
(Fig. 4.10). Assuming these catch rates are a valid indicator of fish density, then this
provides evidence of higher productivity on the Lohajang River compared to the Pungli and
Northern Dhaleswari Rivers outside the CPP.

4.3 i omposition and Biodiversit
4.3.1 Species richness

A total of 79 species and 84 species were recorded from the Pungli and Northern Dhaleswari
rivers respectively, compared with 89 species recorded from the Lohajang inside the CPP.
Thus, species richness was slightly higher at the inside site compared with the outside sites.

Clear seasonal changes in species numbers were observed in all rivers. Lowest numbers were
found during the winter and pre-monsoon, gradually increasing as river levels increased
during the monsoon, before a very sharp rise coinciding with the flood recession when fish
migrate from floodplains to rivers (Fig. 4.11). A similar seasonal trend in species richness
changes was recorded in other regions studied by FAP 17.

4.3.2 Species composition

Detailed monthly species compositions (% of catch by weight) are presented in Tables 4.6
and 4.7 for rivers outside and inside the CPP respectively. Dominant species, i.e. those
together comprising 90% of the catch by weight, found in each river are listed in Table 4.8.
These species accounted for 85% of the total catch from the Lohajang and Northern
Dhaleswari and slightly more (90%) from the Pungli.

A striking feature of the lists presented in Table 4.8 is the dominance of typical floodplain
species in all rivers. This same characteristic has been noted in seasonal rivers in the
Southwest Region of Bangladesh (Supporting Volume 2). Such dominance by floodplain
species results from the majority of the annual catch being captured during the flood
drawdown, when floodplain species migrate to rivers. In the Southwest Region, rivers which
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Figure 4.10 Comparison of catch rates of dominant gears from rivers inside and outside the
Tangail CPP, August 1992 - February 1994.
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Table 4.8 Percentage Contribution to the Total Riverine Catch of Dominant Species
Inside and Outside the Tangail CPP, August 1992 - February 1994.

Species Name Lohajang River Pungli River Site 02 | Northern Dhaleswan River Site 06
Site 12: Inside Outside Qutside

Mastacembelus armatus 18.9 6.0 5.7

Prawn spp 10.4 4.5 11.5

Puntius sophore 9.1 4.3 11.5

Mysitus vitaius 4.6 3.6 2.3

Puntius conchonius. 43 13.7 6.1

Wallagu attu 43 s 15.7

Macrognathus aculearus 4.2

Glossogobius giurus 38 6.7 5.9

Notopterus notoprerus 29

Ailia coila 2.6 6.1 33

Channa punciatus 2.5 29 5.2

Mystus bleekeri 2.5 1.9

Esomus danricus 2.4

Macrognathus pancalus 2.2 1.9 43

Laheo rohita 2.0

Lepidocephalus guntea 1.9 1.1

Cyprinus carpio 1.7

Hypophthalmichthys molitrix 1.2

Xenentodon cancila 1.2 1.3

Cirrhinus reba 1.1

Clupisoma garua 1.1 8.2 5.0

Labeo Calbasu 9.0

Puntius terio 43

Mystus cavasius | 3.2 1.2

Gagata youssoufi 23

Labeo bata 2.0

Salmostoma phulo 1.9 1.2

Aspidoparia morar 1.5 1.3

Macrobrachium rosenbergii 1.3

Aorichthys aor 1.1 k2

Puntius ticto 1.5

Barilius evezardi 1.3
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had a perennial flow supported a community of more typically riverine species. In the
Lohajang very few (11%) of the dominant fish species could be categorised as riverine or
migratory. These included only boal, kajuli, ghaura and the major carps rui and raik. Two
exotic carps, common and silver carp, were found in the list of dominant species of the
Lohajang, but did not appear in the lists from the other two rivers (Table 4.8). In these
outside rivers there was a higher proportion of dominant riverine or migratory species, 36%
in the Pungli and 28% in the Northern Dhaleswari. The migratory species included boal,
which was particularly abundant in the Northern Dhaleswari, the carps rui, kalbaush and
Labeo bata, and the catfish, ayre. The riverine species comprised kajuli, ghaura, gang
tengra, fulchela and piali.

Prawns formed an important component of the total catch, particularly in the Lohajang (10%)
and Northern Dhaleswari (12%), as they did in the Bhubaneswar (13%), a seasonal river in

the Southwest region.

Although there were differences between the Lohajang River within the CPP and those
outside it in terms of the relative importance of certain dominant species and in the
proportion of migratory or riverine fish contributing to the list of dominant species, there
were similar differences between the two outside rivers themselves. It is therefore difficult
to attribute such differences to the fact that the Lohajang flowed through the CPP.
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5. CANAL FISHERIES
5.1 Total Catch

5.1.1 Pattern of catch

Distinct seasonal changes in catch from canals inside and outside the CPP were observed
(Fig. 5.1). Catches from both remained low between December and July 1993, but rose
rapidly through August to a peak in September in canals outside the CPP. The peak inside
was reached during October. This period of high catch coincided with the flood drawdown.
The only difference between sites inside and outside the CPP was that the period of high
catches was extended by one month, up to November, within the CPP (Fig. 5.1). This can
be explained, certainly for 1993, by the longer period of water retention in Santosh khal
inside the CPP compared with canals outside. The clear seasonal trends observed in the
Tangail area are similar to those observed in other regions studied by FAP 17.

5.1.2 Size of catch

Total annual catches per unit length of canal were very similar at sites inside and outside the
CPP (Table 5.1). No statistical difference between catches was detected using comparisons
of catch rates (see Section 5.2.3).

Table 5.1 Comparison of Catch per Unit Length of Canals Inside and Outside the
Tangail CPP.

Annual Catch Total Sampled Catch
March 1993 - Feb 1994 | Aug 1992 - Feb 1994
(kg/km) (kg/km)

Outside 1,042 1,392

Inside 955 1,358

All canals sampled in NCR 1,230 1,702

Catches per unit length of canal inside and outside the CPP were slightly lower than the
overall average estimated from all canals sampled in the North Central Region (Table 5.1)
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Figure 5.1 Seasonal variation in the catch per unit length (Kg/Km) of canals inside and
outside the Tangail CPP, August 1992-February 1994
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and were considerably lower than catches recorded in three of the four canals sampled in the
southwest, where annual catches ranged from 2182 to 3235 kg/km. In comparison with
riverine catches from Tangail, canal catches were consistently higher. A similar, though not
so clear, trend was observed in the southwest.

Inter-annual changes in catch were clearly seen from plots of monthly catch data (Fig. 5.1)
and from total catch estimates made over longer comparable periods between years

(Table 5.2).

Table 5.2 Comparison of the Total Catch (kg/km) from Canals Inside and Outside
the Tangail CPP Between Different Years.

Aug 1992 - Feb 1993 | Aug 1993 - Feb 1994 | Percentage Increase

Inside 465 893 92
Outside 432 960 122
All canals sampled in NCR 472 1,137 140

It is obvious from Table 5.2 that both inside and outside the CPP there were substantial
increases in the canal catches of 1993, when floods were greater and more prolonged, over
those of 1992, which was a very dry year. This pattern was seen in all canals sampled in the
NCR, where an average increase in catch of 140% was recorded (Table 5.2 and Fig. 5.2).
This increase was a function of both increased fishing effort by dominant gears and increased
catch rates (Fig. 5.3). Of the dominant gears, only ber jal exhibited no increase in effort or
catch rate during 1993/94. Doiar traps increased in effort, but their catch rates remained
unchanged. The increased catch rates of other gears (lift nets, cast nets and push nets)
indicated higher fish densities in the more extensively flooded year of 1993/94.

This confirms the pattern found in rivers (Fig. 4.2) where an increase of 77% was observed.
The greater increase in canal catches between years suggests that there may be a differential
impact of inter-annual changes in flood regimes on fish populations in different aquatic
habitats, with the riverine fish being less affected than canal fisheries. This point will be
returned to in section 6.1.2 where floodplain catches are examined.

FAP 17: Supporting Volume No.l 43 June 1994



Figure 5.2 Seasonal variation in the catch per unit length (kg/km) of all canals
sampled in the North Central Region, August 1992-February 1994
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Deojang & Atia (Site 13), Zia (Site 17), Chandrakhali (Site 22), Mailagi (Site 26) and Sakini (Site 30).

2 - Total length of canals sampled = 46.8 Km.
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Figure 5.3 Inter-annual variation in total monthly fishing effort and catch rate (CPUE) of
dominant gears: all sampled canals in NCR, August 1992 - February 1994
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5.2 Pattern of Fishing
5.2.1 Catch by gear

A total of 19 different types of gear were recorded being used in canals outside the CPP and
17 gears inside it (Tables 5.3 and 5.4).

In general, the composition of gear types used inside and outside was similar, but there were
differences in the relative importance of dominant gears (Table 5.5).

Lift nets predominated to an equal extent in and out. The dharma jal was the most important
type of lift net used on sites outside the CPP, capturing 39% of the catch, whereas inside the
CPP dharma jal and veshal captured an equal share (19.5% each) of the total catch

(Table 5.5)

Thella jal and ber jal were both more important outside, while small-scale gears such as sip,
doiar and current jal took more of the catch inside the CPP. Katha were important only
inside, particularly on Santosh khal, an important drainage canal within the CPP which
retained water longer than most others and therefore could support a dry season katha

fishery.
5.2.2 Catch by gear by month

On the canals outside the CPP, peak catches during August to October 1992 were taken
mainly by lift nets (dharma jal and veshal), thella jal and ber jal (Fig. 5.4). The maximum
catch recorded during September principally resulted from thella jal (48%) and dharma jal
(20%) capturing prawns, puti (P.sophore) and the major carp, mrigal. The following year
peak catches (seen again in September despite the larger flooding), were due to dharma jal
(51%), jhaki jal (16%) and thella jal (11%) capturing mainly major carps, catla, rui and
mrigal.

These species also dominated the high August catches of dharma jal and ber jal. The high
catches during the flood drawdown in both years were a function of both increased fishing
effort by the dominant gears (Fig. 5.5) and also increased catch rates of these same gears

(Fig. 5.6).
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Figure 5.4 Percentage of the total monthly catch taken by dominant gears:
canals outside the Tangail CPP
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Figure 5.5 Total monthly fishing effort of dominant gears: canals outside
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Figure 5.6 Catch rates (Scaled CPUE) of dominant gears: canals outside the Tangail CPP
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Table 5.5 Percentage of Total Catch Taken by Dominant Gears Used on Canals
Inside and Outside the Tangail CPP, August 1992 - February 1994.

Gear Name Outside Inside | All Canals Sampled

in NCR
Dharma jal 38.8 19.5 14
Thella jal 17.4 7.9 8
Ber jal 14.3 5.0 6
Jhaki jal 11.2 15.5 11
Doiar trap 3.1 9.5 7
Sip 3.1 5.8 3
Current jal 2.6 7.0 2
Veshal 19.5 30
Katha 6.7 5

Note:  Dominant gears are those gears taking between them at least 90% of the total catch inside or outside the
CPP.

Within the CPP, peak catches of 1992 were largely due to current jal and sip catching puti
(P. sophore) and taki respectively. Peak catches in October 1993 resulted from lift nets
(Fig. 5.7) taking P. sophore, bailla, kaika and the major carps rui and catla. Peak catches
in both years were due to increased fishing effort (Fig. 5.8) and increased catch rates
(Fig. 5.9) of the dominant gears.

5.2.3 Statistical comparison of catch rates

At the inside sites for this habitat type, over 90% of the total catch per kilometre for the
period March 1993 to February 1994, excluding katha and kua, was taken by 6 gears. At the
outside sites, over 90% of the total catch per kilometre over the same period was taken by
7 gears. In all, 10 gears were used in the statistical analysis of catch rates, as listed in
Table 5.6. Three gears appeared in both lists: dharma jal, thella jal and jhaki jal. Dharma
jal took 21% of the catch at the inside sites, and 44 % of the catch at the outside sites. A total
of 569 individual catch rate observations were used in this analysis.
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Figure 5.7 Percentage of the total monthly catch taken by dominant gears:
canals inside the Tangail CPP
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Figure 5.8 Total monthly fishing effort of dominant gears: canals inside the Tangail CPP
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Figure 5.9 Catch rates (Scaled CPUE) of dominant gears: canals inside the Tangail CPP
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Comparison of the seasonally pooled catch rates by gear between inside and outside sites
indicated that the main assumptions of statistical analysis were reasonably satisfied, with
acceptable agreement between observed and predicted catch rates. Parameter estimates
measuring the seasonal differences in underlying density of fish at the inside and outside sites
indicated higher densities at the inside sites in seasons 1, 2, 4 and 5, and lower densities in
season 3. Only the difference in season 3 was statistically significant when judged
individually. Taken together, the seasonal densities at inside and outside sites are significantly
different, but the statistical test was only marginally significant (p=0.03).

Total annual catches per kilometre by the 10 gears were quite similar at the inside and
outside sites (Table 5.6). Estimates of standardised effort per kilometre, summed across all
10 gears and seasons, were derived from the statistical analysis. For the inside sites, the total
standardised effort (measured in dharma jal hours per kilometre) was 8,970, compared with
10,408 for the outside sites.

To make allowance for this small difference in effort, estimates of the total annual catch per
kilometre at inside sites, based on the observed effort pattern by gear at the inside sites, were
calculated using both the predicted densities at inside and outside sites. The results are shown
in Table 5.6. The predicted total catch per kilometre using the inside densities was 914.4 kg
per kilometre (s.e. 97.2), while the corresponding figure predicted using the outside densities
was 849.8 kg per kilometre (s.e. 77.3). This comparison suggests that the inside sites may
have been slightly more productive than the outside sites, but the difference between the
predicted values is nowhere near statistically significant.

5.3 Species Composition and Biodiversity

5.3.1 Species richness

A total of 90 species of fish was found in canals outside the CPP and 84 species in canals
inside it. The numbers are comparable with those found in the three rivers over the same
sampling period (79 - 89 species) but are considerably higher than the number of species
found in canals in some parts of the Southwest Region, where total numbers ranged from 42
to 55. The regional difference is partly due to the shorter sampling period (13 months) in the
southwest. If the same period is used on the North Central data, then species numbers
recorded outside and inside the CPP decrease to 77 and 73 respectively; still considerably

higher than in the southwest.
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Seasonal changes in species number were similar inside and outside the CPP (Fig. 5.10) and
followed the same trend as that in rivers (Fig. 4.11), with numbers rising during the flood
season to peak at the time of the recession as fish leave the floodplains, followed by a
decrease again during the winter.

5.3.2 Species composition

Percentage monthly catches by species are provided in Tables 5.7 and 5.8 for sites outside
and inside the CPP respectively. Those species dominating the total catches for the period
August 1992 to February 1994 are listed in Table 5.9. The composition of dominant species
was very similar inside and outside the CPP, differing only in the relative contributions made

by certain species.

It is clear from Table 5.9 that the greatest difference between sites was in the reduction of
the abundance of major carps inside the CPP (6% of total catch) compared with sites outside
it (30%). This reduction was most marked in 1993, when carp were generally more
abundant. The reduction can be partly explained by the differences in timing of the first flow
of river waters into beel and floodplains inside and outside the CPP and the effect of this on
the supply of carp hatchlings delivered by these waters. Some sites outside the CPP (e.g.
site 19) received waters from the Jamuna River in late May, but most first received river
waters in mid-June. By contrast, within the CPP, Lohajang River waters did not flow into
beel/floodplains until late June or early July. Since carp hatchlings first appeared in mid-May
(Supporting Volume 11), the delay in reaching the floodplain inside the CPP resulted in a
significantly lower recruitment which would be expected to result in lower catches later in
the year.

A prominent feature of the composition of the dominant species list for all sites is the
importance of typical floodplain resident species. This same characteristic was noted in rivers
around Tangail. Of the species listed in Table 5.9 only the four major carps, catla, rui,
mrigel and raik are migratory, while the minnow, fulchela is more typical of rivers. The
remainder are species capable of remaining on the floodplain throughout the year and can
therefore be categorised as floodplain residents, even though they also inhabit canals and

rIVers.
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Figure 5.10 Seasonal variation in the number of fish species recorded from canals
inside and outside the Tangail CPP, August 1992 - February 1994
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Table 5.9 Percentage Contribution of Dominant Species to the total Canal
Catch Inside and Outside the Tangail CPP, August 1992 -

February 1994

Species Name QOutside Inside
Prawn spp. 13.4 11.4
Puntius sophore 13.4 24.4
Catla catla 10.5 2.0
Labeo rohita 9.8 2.7
Cirrhinus mrigala 8.0 <1
Channa punctatus 5:1 9.2
Glossogobius giurus 34 3.3
Macrognathus pancalus 3.4 4.2
Puntius conchonius 2.9 2.8
Mystus vitratus 2.3 4.1
Lepidocephalus guntea 2.0 345
Cirrhinus reba 2.0 Z |
Mystus tengara 2.0 L7
Colisa fasciatus 19 3.2
Salmostoma phulo 157 <1
Esomus danricus 1.7 1.6
Puntius ticro Ll <l
Amblypharygodon mola 1.0 <1
Chanda ranga 1.0 <l
Xenentodon cancila <1 6.8
Tetraodon cutcutia <1 1.9
Heteropneustes fossilis <l 1.8
Puntius terio <1 1.1
Macrognathus aculeatus <1 1.1
FAP 17: Supporting Volume No. 1 June 1994
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6. FLOODPLAIN FISHERIES
6.1 T tch
6.1.1 Pattern of catch

Seasonal trends in catch were generally similar at paired sites inside and outside the CPP
(Figs. 6.1 - 6.3). The small depression-type beels and associated floodplain supported little
or no fishing during the winter and pre-monsoon periods (December - May) either inside or
outside the CPP (Fig. 6.1). Catches gradually increased during the monsoon before rising
very sharply during and immediately following the drawdown when fish were concentrated
into the remaining small area of water in the beel.

- In the larger baor-type beel, substantial catches extended into the dry season principally
because of katha fishing. Peak catches were again observed during the flood drawdown both
inside and outside the CPP.

The lower-lying floodplain sites associated with baor-type beel supported more fishing during
the winter and pre-monsoon seasons (Fig. 6.3) than the floodplains on higher land (Figs. 6.1
and 6.4). Catches during this time remained low and rather variable, but increased

dramatically during the September flood drawdown both inside and outside the CPP. Yields
remained high during October within the CPP while dropping sharply outside it, and catches
rose again in December due to katha and kua fishing both inside and outside the CPP.

The floodplain site at the highest land elevation hardly flooded at all during the dry year of
1992, resulting in very low catches (Fig. 6.4). The following year catches here fluctuated
more than at other sites during the rising floods and exhibited only a modest rise during the
flood drawdown before the land dried out again in February 1994. The baor like beel
associated with this higher floodplain showed the usual catch increases in September of both
years, but supported little fishing during the winter and pre-monsoon (Fig. 6.4).

When the catches from all sites are combined together, some slight differences between
inside and outside the CPP emerge (Fig. 6.5). Compared with sites outside, catches observed
within the CPP showed little initial increase during the monsoon months of July and August,
but remained higher after the drawdown and during the winter months of December and

February.
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Figure 6.1 Catch per unit area (kg/ha) from floodplains/beel inside and outside
the Tangail CPP
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Figure 6.2 Catch per unit area (kg/ha) from baor-like beel inside and outside

the Tangail CPP
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Figure 6.3 Catch per unit area (kg/ha) from lower-lying floodplains inside and outside the
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Figure 6.4 Catch per unit area (kg/ha) from higher elevation floodplains and beel outside
the Tangail CPP
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Figure 6.5 Catch per unit area (kg/ha) from all floodplain/beel sites combined, inside and

_outside the Tangail CPP
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6.1.2 Size of catch

Annual catches from floodplains and beel were similar inside and outside the CPP
(Table 6.1). However, the catch from the baor-like beel inside the CPP, Atia beel, was
substantially higher than that from Mailjani beel, a comparable water body outside the
embankment. Catch rates of dominant gears pooled across sites indicated somewhat higher
productivity within the CPP, but the difference in combined catches was not statistically

significant (see Section 6.2.3).

Table 6.1 Comparison of the Annual Catch Per Unit Area (kg/ha) of Paired
Floodplain and Beel Sites Inside and Outside the Tangail CPP, March
1993 - February 1994.

Site Comparisons Habitat Inside Outside

Site 04/05 vs 11 Beel depression floodplain (intermediate 123 108
elevation)

Site 19 vs 15 Baor-like beel 550 404

Site 18  vs 14 Floodplain (low elevation) 57 60

Site 9 Seasonal baor-like beel - 123

Site 8 Floodplain (high-elevation) | : 28

Inter-annual variations in catch were clearly identified at all sites inside and outside the CPP
and at other sites sampled in the North Central Region which were not associated with the
Tangail study (Fig. 6.6). Comparison of the total catch over a seven month period (August
to February) in 1992/93 and 1993/94 revealed substantially higher catches both inside the
CPP (197% higher) and outside it (135% higher) during the wetter 1993/94 flood season than
in the dry year of 1992/93 (Table 6.2).

Table 6.2 Comparison of Total Catch (kg/ha) From Floodplains/Beel Inside and
Outside the Tangail CPP Between Different Years.

August 1992 - February 1993 | August 1993 - February 1994 | Percentage
Increase
Inside 33 98 197
Outside 34 80 135
All FP/beels 25 64 156
sampled in NCR
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Figure 6.6 Catch per unit area (kg/ha) from all floodplain/beel sites sampled in the
North Central Region, August 1992 - February 1994
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Analysis of the catch from all floodplain/beel sites sampled in the North Central Region,
including those of the Tangail study, revealed an increase in the 1993/94 catch of 156%
compared with the drier year of 1992/93. The increased catches observed in 1993/94 were
a function of increased effort by some dominant gears (thella and current jal) but not others
(jhaki jal, ber jal, and dharma jal) and increased catch rates of all but ber jal (Fig. 6.7).
Increases in catch rate were quite marked for certain gears, e.g. dharma jal and jhaki. For
current jal and thella jal increases were fairly modest, but they occurred during periods of
peak catch and therefore substantially increased the overall total catch. Increased catch rates
in 1993/94 indicate generally higher fish densities, despite the potential dilution effect of a
greater volume of floodwaters in this year. This confirms the pattern of increased fish

densities observed in canals and rivers of the North Central Region.

Although epizootic fish disease was more prevalent in 1992 than 1993, the disease did not
appear until mid-November, after the bulk of the 7 month catch had already been taken.
Therefore, the major factor responsible for such large inter-annual catch variations is likely
to be the extent and duration of flooding. As mentioned previously (Section 5.1.2), there
would appear to be a differential impact of inter-annual variation in flood extent and
magnitude on fish populations in different habitats, with the greatest changes occurring in
floodplain/beel catches (156% increase in NCR, 1993) followed by canal catches (140%
increase) and then rivers (77%). This agrees with the expected direction of differential impact

due to changes in flooding.

6.2 Pattern of fishing

6.2.1 Catch by gear

The types of gears used outside and inside the CPP were similar (Tables 6.3 and 6.4). A
total of 24 gear types was found inside and 27 outside the embankment. The thella jal
predominated both in and out of the CPP, catching 34% and 39% of the total catch
respectively (Table 6.5). The only difference in the composition of dominant gears in and
out of the scheme was the greater relative catch by ber jal outside and by hand fishing and
katha inside the CPP. Katha were particularly important to local farmers living adjacent to
Atia beel, while hand fishing and dewatering was a regular annual village event on Indrabelta
floodplain.
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Figure 6.7

February 1994

Inter-annual variation in total monthly fishing effort and catch rate (CPUE)
of dominant gears: all sampled floodplain/beels in NCR, August 1992 -
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Table 6.5 Percentage Contribution to the Total Catch by Dominant Gears Used on
Floodplains and Beel Inside and Outside the Tangail CPP,
August 1992 - February 1994.

Gear Name Outside Inside All Floodplains/beel
Sampled in NCR

Thella jal 39.3 33.9 32.0
Ber jal 12.6 4.4 9.4
Thaki jal 12.3 11.7 10.5
Dharma jal 8.5 7.1 5.3
Current jal 4.5 6.6 6.1
Sip 3.7 4.0 2.9
Katha 3.1 14.3 7.0
Kua 2.8 <l 7.8
Dhor jal 2.6 <1 1.7
Hatani (Hand fishing) 2.3 8.1 4.8
Doiar trap <l 3.8 L)
Veshal <l <1 2.7
Total Number of Gear Types 27 24 30

Note:  The dominant gears listed above caught 92% of the total catch outside and 94% inside

the CPP.
6.2.2 Catch by gear by month

Thella jal operated on floodplains and beel outside the CPP throughout the year, but became
particularly important during the flood recession when peak catches were made (Fig. 6.8).

Other gears which predominated during periods of peak catch included the dharma jal and
the ber jal of professional fishermen. Peak catches were a function of increased fishing effort
(Fig. 6.9) and increased catch rates (Fig. 6.10) of dominant gears.

Within the CPP, the thella jal again dominated the gears used during the peak catches of the
1993 flood drawdown, taking 64-68% of total catch, but other methods such as hand-fishing
and jhaki jal contributed more to the high catch of November 1993 (Fig. 6.11). Again peak
catches resulted not only from increased fishing effort (Fig. 6.12) but also increased catch
rates of dominant gears (Fig. 6.13).
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Figure 6.8 Percentage of the monthly catch taken by dominant gears: floodplain/beels
outside the Tangail CPP
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Figure 6.9 Total monthly fishing effort of dominant gears: floodplains/beel outside
the Tangail CPP
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Figure 6.10 Catch rates (Scaled CPUE) of dominant gears: floodplains/beel outside CPP
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Figure 6.11 Percentage of the total monthly catch taken by dominant gears:
floodplains/beel inside the Tangail CPP
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Figure 6.12 Total monthly fishing effort of dominant gears: floodplains/beel inside
the CPP
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Figure 6.13 Catch rates (Scaled CPUE) of dominant gears: floodplains/beel inside

the CPP
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6.2.3 Statistical comparison of catch rates

At the inside sites for this habitat type, over 90% of the total catch per hectare for the period
March 1993 to February 1994, excluding katha and kua, was taken by 6 gears. In descending
order of catch per hectare, these were: thella jal, jhaki jal, hand fishing and dewatering,
current jal, dharma jal and doiar traps. At the outside sites, over 90% of the total catch per
hectare over the same period was taken by 8 gears. These were: thella jal, ber jal, jhaki jal,
dharma jal, dhor jal, current jal, hand fishing and dewatering, and sip. Five gears appeared
in both lists: thella jal, jhaki jal, dharma jal, current jal, hand fishing and dewatering.

For each of these common gears, there were similar seasonal trends in catch rates at inside
and outside sites, with the exception of current jal in season 4 and to a lesser extent in
season 5. For this gear, the catch rates were much higher at outside sites than in the earlier
seasons, whereas at inside sites the catch rates remained about the same throughout the year.
There was also a single aberrant catch rate observation for dharma jal at inside sites in
season 5, but this would have no effect on the statistical analysis. With the exceptions already
noted, not only the seasonal patterns, but also the sizes of the catch rates were very similar
at inside and outside sites for jhaki jal, dharma jal and current jal. However, in seasons 2,
3, 4 and 5 thella jal had consistently and substantially higher catch rates at inside sites than
at outside sites. Despite this, statistical comparisons were attempted, but inspection of
observed and predicted catch rates revealed that the discrepancies in trends and sizes of catch

rates caused severe lack of fit in the model.

Summarising the trends in seasonally pooled catch rates, for three of the five common gears,
there is little evidence of differences in catch rates at inside and outside sites. Larger catch
rates were taken by current jal at outside sites in seasons 4 and 5, but thella jal had much
higher catch rates at inside sites in seasons 2, 3, 4 and 5 (Fig. 6.14). This lack of consistency
precludes valid statistical comparisons of fish densities.

6.3 Species Composition and Biodiversity

6.3.1 Species richness

The total number of species recorded inside the CPP (90) was almost the same as that outside
(92) despite the fact that more sites were sampled outside and therefore the increased sampling
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Figure 6.14 Comparison of catch rates of dominant gears from floodplains/beel inside and
outside the Tangail CPP, August 1992 - February 1994.
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X

effort might be expected to have yielded a higher number of species. The total number of
species found in floodplains and beel was similar to those in canals and rivers around
Tangail. This species richness is very high compared with the Southwest Region of
Bangladesh. '

Seasonal variations in the number of fish species found were fairly similar in and out of the
CPP (Fig. 6.15). This pattern differed from that recorded in canals and rivers, in that quite
high species richness was maintained throughout the winter and pre-monsoon seasons when
normally substantial reductions in species number occur. The retention of high species
diversity reveals the importance of the perennial waters, particularly the baor-type beel which
are especially abundant in the Dhaleswari system.

6.3.2 Species composition

The species compositions (% of total catch by weight) for combined floodplain and beel sites
outside and inside the CPP are presented in Tables 6.6 and 6.7. Those species dominating
the total catch for the period August 1992 to February 1994 are listed in Table 6.8. These
comprised 87% of the total catch outside the CPP and 88% inside it. Clearly, the
compositions of dominant species were virtually identical at sites inside and outside the CPP.
This degree of similarity is surprising given the preponderance of the major carps rui, catla
and mrigel in canals outside the CPP (30% of catch) compared to within it (6%). Since most
of the canal catch is taken during the flood drawdown when fish migrate from the
floodplains, then a fairly close similarity in catch composition of canals and floodplains is
to be expected. The reason for the disparity in the relative contribution made by major carp
to canal and floodplain catches remains unclear. There are two possible explanations. Firstly,
that major carp might occur on the floodplains at the same relative densities as in canals but
for some reason are not captured at the same rate. This seems unlikely given the presence
and operation of gears suitable for their capture e.g. ber jal, dharma jal, current jal etc. The
second possibility is that juvenile major carps migrate from the floodplains at a greater rate
than many other dominant species. The second explanation appears more likely in the Tangail
area, where few large water bodies capable of supporting high carp densities remain in the
dry season.

With the exception of the major carps, the only other migratory species appearing in the lists
of dominant floodplain species are boal and fulchela. The former was equally abundant
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de and outside the Tangail CPP, August 1992 - February 1994
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Figure 6.15 Seasonal variation in the number of fish species recorded from floodplains/
beel

RO ORLXIRIITIRIEKKSY. B QR R R HRRAXRKXA
PRI I AN 9 W LES0.0.0.0.0.9.90.0.0.9.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.9,
N g NN TN N Y N
G RIRRIRRARAAXLS &~ ii
OO e et ere e re N %% % ¥t oY% ¥ % %a % % % 0a 0 % %0 06 % %0 % % ¥e 6 %a%a %!
_—— LA/ NPT I P A A B I A A A A
3 0 SOIIIRIIELARLSLHLAA
PRI
R R X [ R R R X KRR
M A A A > SO0 E S e PSP E e 0000000608606 6006600
BRI~ 2 RS RO
S S e s D S S S SIS
G0 0 010 0 0 0 0 6000 0,8 9000 6 0 00 00t 000 200 % Y % e 2 0 0 0 e e e e e 2 5 2 et N N
OSSNSO <5 5 $8.0.90.9.9.0.0.9.0.0.0.6.0.9.0.0.9.6.69.¢.6.0
LSRRI ISRRR RIS eSoleds 8 0%0%0%0%0%0%0%0 0096969 % %6 % % % %% %% % %%
R R TI IR I IIRTTT X% SRR
2 -
DR RRRS et~ & SRS
RS KRR, R R R R R IR
R RSN 2 - Zetetotoletetetototetotototetetotetetetetotetetete! B
I — — & OO OO 00 |
o Bt e e e N T S T S, 3 LS ROEREIRIRIERRARLER
= saretetelslelotered o
ﬂ., RS K ELLRAELL ™ = g F Va0t O I SIS IS SIS SISO, 8
O e e T T T T AT T8, = - b OSOSROERKKERAEAKIKANKANLKK) g =
2 senneistatnretetetatnietsteietotetot g Iedvlelstolstolstoleteledetetetelet .
8 — = [ RS s
@ T T ey I
B0 te e e e e te e 2ttt et te et e
= ) 8= KRR =
[ Yo ] T N N N W W T W W WA { gt
= 5 Zs s B =
ﬂ m L0008 0.0.9.9.00.9.0 000306 0.0.0.9.0.4
= (A AAAAAR R I PP A BE
E X 2 3 RSt st I3
5 fee%00%0 %0 6% %% %%
= W = o o 2 o 5 0 o o o o
.0004u4u.wonoﬂtﬂ¢ﬂtﬂ0ﬁ¢ﬂﬂﬂ0ﬂﬂﬂﬂﬂﬂﬂﬂ"uuuounc = g PO R RAAARARR— B
= LRRHRIAKIASSERIAKALK ™ = S 190%6%0%5 %0 %0%0% %6 %% % %6 % 6% %6 % % %"
S i e I
LI LLLHKAKKT =2
K] SR
= = = B Y A Y W o W N W W W W WL W NN =
R 3 BRI ILRIALIRLRIIIR) &
e & 0P P A AN I AN A AR IR A AR AR I AN NI R AR
AATATATATA S
LTS OSSO OO OO OO .0 0.0, [ R R, o, R,
s IR R AR SERS Bt s R S R e
B R K 2 Bt I
PSR f X R IR I A I I A IR A I I K R A X AKX,
COMSENCHENTNS SN 2S00 0.0 600000 6909000600000 000000
P RSRRRRIERLEREELEELLEEL g8 st~ 8 B
S5 ST T B R O S O b S OO Pt b0 8 0 el
00000 0000000000000 e & ‘0”"”0’.’..‘."0 P00 60 000900409000 W
fRHRRRHREL LA ] RS 5
TR R R R AR
Fe076%0 2% %0 02022 %e 2% % te 0 %o YT e e %0 ¢! e
Soeletoleielelelele st eleletote st te e ta e s e let0 e e et I [ MI‘
2 =] =S =] =] =) = g 2 e & a = e
satzads jo staquiny saiads Jo slaquiny




0600 ESCRT = il oo LE0D LET'D . FLO'O i Lrdvi ] = = e E6T°0 FOE'0 o G080 108°1 o'l EFL0 PYSIEGN oS BSOD | LS
16070 SELRT 0Lso - ™ . e o 800 9LE0 e = = = mwo't = = (x4l 960°0 ueo 06+ 0 sneqrey nseqred oaqe] | T01
Lora PLIREE we'on = om0 LoD 680°0 . Fe1'0 - - T = 1050 S0e°0 = = = e £Z1'0 = fed suerdojon sruaidojon | vl
mio IWG6'LE oo FRO°0 S0T0 i = 18¢°0 e = - . = g0 = 1o 800 (Y44 1210 (391 orro epqud ngpepy epqed yodwo | gr1
SFI'0 FER'SF F90°0 - - - X4 0] 9000 - - - - - - - - - - - - - epqed 1owy smygnoeang yodwo | el
6170 SROLY = = = e - 080 i PEL'O = oz = = - = = - oo - = vefuegg ufoq ooqeT | 101
oero ERL°08 oo €0 (1) 1] - Lo sro sS1°0 osl'0 s150 I 0900 ro'o LIE0 1zo't £60°0 gzo0 SSE°0 Q100 = undmo snypad sniung | 9L1
10 691°ES £15¢ - 1reo €©$ro = = - - - - - - - - - - - - - njaey opdres snopdd [ 79
LRL'0 081’68 LEL'T = = = = = S10°0 BET'0 6LEE oty ol it 9re’l e = = - 810 - o sefug) mjjniem pUuRyD | 68
G810 196'68 60r1 f0oro oLT'0 161°0 £91°0 600°0 01e0 §T0'0 w1 - = 6RI0 = = = 9910 ELOD - = wifuor eqsjon o yoorq snisdpy | 161
wio FOL'SL #6500 — €00 1R8] ¥To'0 £00°0 GE0°0 £80°0 = e Wit OZE'0 R0 9500 - 96170 00 £5e'T = jyseqey smiseawd sTIsARY | TEL
1870 f69'6L LB1°D LIr'o 1o oo W0 LG6ED £60°0 FEQ 6110 .4 &) mwa'T oo L9to {4 FITO €200 80 $LT'0 1oL wiiuo) pefug wdmor snisdpy | o¢1
90 199°06 6hF°1 = 474 4 %®T0 - = = = = £ = sLit 6F5°0 - - L850 £96'8 - - 1oqs sreLs vuoEqD | Tp
W0 199°06 #OLO 1 = g 190°0 Fivo oo 1€8°L - - —~ FESO £5E°1 FiE0 oo SLO0 100°0 0090 605°T vrdeyD wdeys msnpno | 98
£ rrEE0EL L8T'¢ = LAl 1o €50 s s ®1o - - = gEEF QLED o o = (1,4 W] €100 SLE'L 619°0 ely Jor slqigauoy | og1
o0 FOL'LFT Yl 1zo'o SET0 g50°0 Qo 68F°0 £06'0 S0l (148 x0's £LF°0 L69'T 19870 - s 9o oo e - wgsTRg N snsopqu] esf1eD | 11T
90 oLLLrl o ot e Lo €66°0 s w60l 61770 Z1¢°1 = o = = e = woo =4 = = Foeyo fwoopio suneq) | OF
Hro eirest |- = = = = o0 |- gy |- = = = = = - - = - - uelopy Jwow suwdopidsy | g1
o 99FEST [1.1 1 FZU0 ro 60 Lo 15771 1eo o = LoF9 = = i 9500 - - 00 o59'r 6650°1 ney wal morqrnd | 8F
€550 LoTsLt L4 §61°0 S5E0 10070 Lri'o £F90 et ._wh_w.~ et 690°9 FEE SEs0 W09'¢ i 81¢°0 €800 6F0°0 LEE'0 fHeT Lt wow vopaf eqdquy | ¢
6870 159°L81 #8e0 E68'T o0 £LED Tiso SLED |eo LSO orL'o %50 .3 1) o8'0 £TE0 o BLSO 6IF'0 £€5E0 ¥To'o 00 roy nduny fapeq s1ped | §1
609'0 210°e61 G080 o = = o8e1l mzo e = - = = ~ - i = o = - 680 ey wpurgs snraidoron | el
w90 I6561T 60°0 6L9°0 #50°0 1o LRl ¥T6'0 FTO°0 t §9T°0 = = = = oaT 6070 LEO'D 000 3 — Byrod wnaina poporilaf | €OT
€89°0 FOFQIT STl - LFE'S aet . - 69T°0 LFO'O TIe'o = o =2 o'l - R0 = #99°0 #,6T°0 = anFupy sngIelyeq SELELD | 6F
oo I61RIT e ati ] o0 €010 LD sLot il wmil Liro = oo o g SE6'0 oo L60'0 00 - = nnd penyg omningd sniyung | gLl
o RERCET $96°0 6L9°T L1671 =l LoLo LESTO §6T°0 §9T°0 69L°0 = 178°0 6LT0 96E0 RIS 19rn oo Tl Latrai] 6o pod g o snpung (T1T
g0 6ESTOT #UE = 606°0 Lo 90 S6L°0 gEO0 w KoL - = LEOFL 0L'S = = PII'IE FIg'T 000 prdly] Ieog nuwe nferen | 607
9960 S§ITH0E €0 £E90 mro 0sT'o E0Z'0 owEo 61071 OL69 BEF0 Sr0'0 e LLro 1671 0oo'r o 6270 1980 eo OLR'1 spuwg) vmeN WD vpaNqD | 9
§66'0 §95¢C1C ¥Ioz 191°0 €Lre oLl 1go Fr0'0 #0901 SF1°0 £Z291 o > oLT'o LS S6F°0 2199 6LE T ®19°0 6661 LET0 loy meuIpnis) sHqRAY | 9
S61°1 LELRLE 80°0 (et mLro 1orl 851 QLo 9Ll 0T Iee'y 00E'T = o1E’0 FZo'l StE0 IS5°0 66570 sri'o 90¢°0 4844 LE L e SnouuRp snwosy | gL
wrt TPO'1RE wro s = = %o 6I9°¢ I5E°0 - = = s ™ LTl = = mLo 050’0 wI'l £Lo 15 wefum snmqin | Ly
1SE°1 88Ty ure 6LE°0 L99°y LEEF FER'0 oLO'0 LeL'o w50 66L°L LS = 879 PLL'E 90 911 0L 6rO1 £E0'D . LoE' 1 #urys spssof seysnaodolaay | g8
OLeE’ 1 TIErEr et SOE°E o« sott 8r1 w6l o'l T al] e wio et IRT'0 w6l gLo #6E°0 oIS o meo 6L !0 LR 2L WouEs vopoineuRy (01T
ur't 6I990F RT'0 SEFD weo £50°0 0§70 £86°1 o1 (438 %o = 188°0 <9 1] Lre'0 FIT'0 = §10°0 o0'o #lI0'E w|ro LLLE L g opngd smorsounes | 681
Rr1 09869 6r6'E 6r0°T 1£8°0 90'0 f19°T 0080 w50 FES0 = = = 0sL o680 FRE'T 0 65F°0 et oLvo G689 wyeq [eIeg SN EOLE SNfeqIIaoe)sEp | IT1
f6F1 FOR'FLY Uy T £6T°T Wiy |50 9960 woe €Sl oLl 6FE°T 660'¢ FIE0 61L0 'l 68'T LS0°E §69°6 W't ooz eifua smyuna snisApy | LEL
9t 191°6rL = %6t 65L°1 101 o't 0LF't £$99T°T SI8°0 9os S0 0800 e (1.9 4 . 1= 1] o571 wro 1000 B RYSHeYN JET Bfju] BSIOD | 95
o5z 9R6°LIR AR LI6'T fiaigd $00°'F #96°1 61T (LY 06E°T 08’1 GEE'T 6L8°T SE01 = €00 006't Wit 9o 0Lt T wreg wey smiwaynar snyreafosowgy | 171
380 VrER6R 19's & it et $56'¢ 669'7 L1871 16670 jia Fe'T et LES'D L58'0 £L5°1 151 Lo QLLE oRE0 196'¢ Hreg srund smigofossopo | g8
wxeT FLF'S06 mot Pl ueo - €rrs SLS'O Boe TIgs SLEY =1 60 wio fie Rt SE0'0 681°0 £T5°1 w01 - und pegoue) Fnjeoganca muong (L1
£06'T 1016 (4 = £i90 6L1°0 mLe srog gl L66'Y = = = = Fose ol SO8'0 osre 610 w80 690°1 my Bjifar 02wy | LOT
oS0t SLOL9G (1.9 4 = - o 1€£6°0 R0 L9T°0 £9€°0 - 5 2 = I8¢ = = o - 1580 6l Litle] e w1ED | IE
e FTOFES 9190 1I5T1 *®K1o 1Le'0 RLTT 6L8°1 Led i et LrL'l 180 [T TF8°0 LSt FEE L0610 oso 1580 Lt o'r wpowga [wy efumt wpuwgD | (€
e 1ZFs00tl [T 0L6°¢ Horr ue'y 619°€ fad | Tt 4" 4 6IFE T xL'T 6086 Tt gIgel EIO'F1 wTs E6L'R 91RO ro0 oy mimsy eney | g5
e 6IT'9601 | 685F Jiya SIcr 968°T FLUFR (1] 4 86T GaL1 LT 1Lg'11 mL'e 5719 MRl 8TF ooy Ir0'E oS ROLT REE'T mmnn worund snjeqdaoopeda (011
oree QIELTIT | H9°L 181 Lyre 8rL me 996'8 6I5°R e wmi'g LLE'st ot roziol 2LL0 £09'0 me's 06+°T WL 610 et 1gann snyeaned snyreaorep | (11
1ITT6 TLEET6T | TL6'6 601°S1 19652 FL991 IEF'01 L6R'T €69 186°1 oLl GRS LSS 615 Filr 6Ir'r SEwel PRIl #61°EL He6'S L&60°T ey smimound wooegD | (v
LeTet COVELEE | SSETI FEW0T g0t LOV'ST oze'sl 6I8°C 1€9°¢ al1°L sl fis ¢ eI 9671 FoL's BEEL HERRT §LO°L1 919'eT RLFSE e lind arogdos snuung | 081
0LO'ET FOTFIEL |SBLEL o6zl BOEY FIL'D £00'1T | EIF6E FILTE 1811 L9 1E9°€1 18°rl £89°61 50T TIze 6169 E06 6rE'r 19r°6 SEFL Dmnlg ‘dds umeid | 166
e LT FEE] uer 33q ACN 0 dag iny King ung Aep 1y 1R qag uef aa( AON B0 dag any ndusg ayuuaLag poa
Treg2d - eedel) FE6T eI L [TTIELEIN 661 JEa awnn saoads sa0adg

YITED [ENUUE [RI0 ]

(= dd D apisino |aaq/suteidpooy) :savads Aq yoreo Ljyjuom [mo) 23wuasiog 99 aqey,

>




Q D>

001 SERFOLTE [001 oot ool oot [oor 001 oor oot 001 001 oot Toor . [oor : e S
= = = = - = = = = == = = = = - = oqd woq semwey
- - = = = X = I = = = = = = = =3 = - = - o ways ROy wiof wnounoeg
- - - - - = - - - - . - - - 80070 = - - = - - epeyg snpoen snpueN | ¢
- - = = = = = = - - P = = i - P - - - - 500 und foy | Epunsega wworsojpopony | §
= = = == = = = - - - r= - ~ = 000 |- - - - - e vjego dogo snygaes BARD | CF
= N = - = = = * = = = = = - = - - = - 1500 srseosws [IINWRAS | €T6
- - - - - - - - - - - - - - - - - - - 690°0 - vuiyEp WTTNGT mrogser woqgsey | rel
- - - - - = = - - - - - - - - - oo |- - - - wpuuega dny ssusurgs sndureg | 61
- - - - - - - - - - - - - - - oo |- - - - - wpfog | nfrequesar wnigowqaupy | 0Tl
- - - - - - - - - - L . - - - = - - - - 200 ESYON fUvg vereq snijueg | Q1
- - - - - - - - - - - - - - - - - £00°0 e - 060°0 ey opa oo FIEqodIso | (91
- - - - - - - - - - - - - - - - - - - arr |- wFeyo spousw snisApy | el
- - - =3 = - = N - - s - = - - - = = 6000 - - Hensoy suwnsos snpang | €L1
s = L = = = = - - = = - - = - - = - - 990°0 - wnsIOqN gnsioo p¥nwoufgy | §81
€000°0 [ ZO1°0 = = - - - - FOO'0 - - - - - - - - - - - - ds wrrT (276
100'0 170 e - - - - - - - P00 - - - - - - - 1000 - - eooduey vafnsepow serzdlio [ #1T
100°0 €S0 = = = = = - £10°0 = T~ = = - - 53 - - - - L0 fring wregoryo) enog | 67
00 |50 - - - - - - - - oo (oo |- = - - + woo |- - - nfoy ouar ofrspAyorig | 69
00 1280 ™ - = = == 20070 = = =2 = - - - - - Looo - - - wrfuay wuefue) oisueg | ST
woo  |199°0 - = - - - - - - - wro |- - = - - - €00 |- = waryIey snInoNUEp KIOqsEN | TR1
Wwoo |80 oo |- - - woo |- - 000 |- = - oo |- 0600 |- oo |- oo |- 9940 ouEAdp ofuE( | 99
€00°0 1£8'0 - - = = f00'0  |r000 |- = - - oo |- - - - €goo = - - wrodieyn wofoad saidopraros | 961
€000 |[s10'1 = - - - o000 |- oo |- - - - - - - - - - - g0 epoeyD sinaeq BpUEqd | SE
€000 | $E0'1 - - = - oo |- - oo |- = o |- - - - - 000 |- = wiing | jarowpieq snywydesopideT | 601
oo | 80T - - - - soo'0 |- 500 |- - - - - - - - - - - - vyaqD B3R BORGD | £F
20070 6257 = - w = o - 600 = - - = - - . - = = - = LUEL: BijoEA u%ﬂn_..ﬂ_heu:.ﬂ Vi
000 |1€52 - - - - 18100 |- slo0 |- - = wye |- - - - w000 |- - - nnd wopy opuwnd snppung | (L1
S00°0 | S09°T - - w00 |- - 000 6100 |- - - - - - - - - - - el gauy riogos B0 | 95
60000 |S8LT - - - - - szoo |- oo (- = - - = - - = - = HLOD nnfexy wroo Wy | Z
6000 058 wro |- - - - - - - - - - - - - - - - - - dius osagny | saepr vopeduLwgdonard | 09
noe | sece olon  |s00 |- - oo |- oon  |eoo0 |- - - - - - - et 1144 1IZro | €08l nund wagp ousy snpung | 181
Foe | ToEE stro |- - - 00 |— oo |- - - - - - - - = sloo |= - und vy wogs snijung | FL1
oo |oLer %00 |- - - zoo (oo |€zoo  |vwo0 |00 |- aro |wre |9z |- 6500 | 6FOD 1IZo'0  |[r000 | #EE0 Jseivg | soproupeyin snidannapnesd | 691
51070 159'¢ - - - - ge00 |- woo  |ozoo |- - - - - - - - - - - wing | swueys snpugdesoprdaT | 11T
€200 |orkL - - - - - - - e |- - - - - - = - - - - oo snjuod oxqeT | +01
00 |ssre [ N < - 6100 |— sz |- - - K0 |(es00 |- - - - - - - mdegs faon sOymuRd sSO[R00 | C§
oo |ool'0f - - = - - - - ueo |- - - - = - - - - = - ‘ds snuung | 666
geo0 |seRIt - = - g0 |- o - - - - = - - woo |- nquey snue] sni2ga0ss0I) | 65
®O0 | LHTl - - - - - - - - - - - - ¥TO0  |SLE'6 | rO0D weg #eq 09qeT | D01
or00  [6LLTT - = = stro |- = - - = - = - - - s100 wifuor fuwn ynossnod mefeo | 18
oo |1rsTl - - - - - - - fogT |- - - - - - - wzzIng wugFuess syigauroy | ¢el
1500 | 9Lz'91 wro |- wWo - - - 150 |- = o |- oo |vo00  |s9¢0  [eEL0 wegayeg eOg SMOGINIWAN | 6ET
00 |e60°Ll sooo  |sToo |- wro  |orzo0 |- os00  |6L00  [1s00 |- rzi'0 [oRTO  |spo0 [9000 | KZO'D duey youed snpogooydy | 6
L9200 it 000 = = wIo . - - - - - - - - - 590 uny ouwp gog | §1
8900 oLr'iz = - T = - = - - - - - - - - - wmay | snywoscns serdilmodepnesd |0LT
@00 |S9LIT - - - - - - - - - - - - - - - BINEGO wrued wwosidnio | 1§
600  |EI6FT oo |- e g0 |rito |- - oo |steo  |sero |- ooro |00 |6s00 | kLSO ueey v[reony FWOISOWES | §R1
B LS CTE L] »a fng unf Kep adw [T 924 urp 22 aoN wo  |des Iny sy mmaaes | eped
Y6823 — £6 I) PE6I v L i €661 Uwa X : : 661 w9 ) ; swwu saeads sopeds
{o1E0 [EnULE [mo] S : 7

(0))ddD 2pisino [23q/suteidpooy $2193ds 4q gore5 Ajqiuow ;o) 28Muadiad 9°9 AAQEL



LYO'D 66907 = #61°0 ;o = 100°0 §T1'0 - = - = LEOD = =¥ 1Z0'0 €0E°T €1ro 00’0 - ot lgsequy snjsuagd snisdpy [ IC1
FS00 BOET 000 €00 e Lr0'0 €0 Lrlo sk10 L10°0 - - = = = = LOO'D = = - LET'0 EpuEgD SnoEq UpUEYD | §€
9500 9SHrT - 1zo'o s = 1000 - ™~ FI0'0 LOO'O = Srit (L) = = 68F'F LTO0 0E0'0 €00 €080 fseivg | seprouueqye snidonnspnesd | 691
8500 [3°1% 74 ore’o FIE'D = FOO'0 £60°0 ™ 1200 = = 100 Lr0a 0800 9590 oo §9L0 900 10 8100 620'0 epqud nypupy epqed yodwg | gr1
L600 6IT'IF 68€°0 - w00 L10°0 P60 - = - - = - - - - - - - - - B[N eIoU SwoIgooA | 151
2600 SOR'Ir = - s o] oo SEr0 v - - o = ot e ~ - = 6£0°0 $9r°0 L1070 L Beq 02qET | 001
o FEOSE L300 = o = 18e0 = F = = €LT0 £67°0 80 = = - fI€0 = 1¥00 SE0°0 BYHD B20GD BIRAD) | €E
oo LLg'9S 6100 6K6°0 F60°0 SE0'0 o, 741 961°0 89770 601°0 - 150°0 e . 1Z0°0 = = 9510 1500 o0zLo ¥19'0 wegand opngd eworsounus | 631
LETD 0668 €100 oL1o 2000 0Too 960°0 £8T'0 6L5°0 foro 1010 800 100 ia vl oo gLO0 6L0°0 651°0 oo €00 oz undipo snipad sninung | 91
6E1°0 E6L09 08F'0 L60'0 $+0°0 FI0°0 910 fA T4 = = Fro0 rio 2] e - o L0O00 orz'o 990 STO'0 (aai} LLIE 2L e MiuoduEp Riogsey | 7gl
1710 015°19 oto 950 0900 LEO'O €10 £roo LET'O FOE'0 Lzo'o Fatil} 08570 1200 66070 - LTsn g10°0 ri00 = o wius) #ysgo0 Hayowq smsipy | 161
€51°0 E1Le - 1zro ™ 00 RET°0 0sT0 990°1 = =3 et = 5 = = §T0°0 £zoo 610 £60°0 fE8°0 ey Bqal oL | 8%
6910, FEO°LIL oo £I0°0 §00'0 o100 L6T'0 1Loo 9E9°0 6010 RUIST SRO°0 fyaal 1920 SLo €500 §I6°0 891 261°1 14 18s1 wifua) Lefeg wfuo) snisdpy | og1
€180 16981 SFEl - o 2500 9500 SEr0 - - - - otr'e 1890 v e T Lo gE10 e e 1ufen) RN ROURED | 6F
4] 1ge°0r1 5r0 99L°0 o800 9IT0 00r'0 BLTO fLLO LBY 0 162°0 SL00 LA ] oEr'o T £50°0 £60°0 §61°1 6EL°0 SU'r ore’s EpUEQD vmapn SED vpueq | 9€
$68°0 soLTol SET°0 S00°0 650 160°0 890 665°0 0E9'o - - - SrE0 6L6'0 Isto - 5690 8rro oret oo £100 wieq [etreg fAIVaLIE snjaqueoEIsup [ TT1
1T¢0 LEErRl £69°0 - - TT0'0 ®OT'O S01°1 6E6°T = - b - = o= L §00°0 oo 0zo'0 1o 160°0 JoLpy sy snupgus |ty
1€8'0 LESRRT TL90 0670 1790 o1r'o 61570 oFZ’0 LFTO 65C°0 €500 £51°0 £8F°0 F6T'1 oFe'T ozro €50 sTio 100 | L1E°0 60 nund g o snpung | 71T
ort'o fFFI61 = 601°0 = 95Kl €100 9610 - o o — oe00 g = - 1L0°0 - = - e wideny QeSO FWAIgIeI0 | 051
SLro #6'LoT ore’o FE9°0 SRL'T w$oo ILg'a 160'0 §91°0 9RLD TIE'E €100 osto 650°0 1500 = BLYO 00 €150 €oR0 [ Th a4 SOW wow vopoSieydijquy | ¢
ros'o LoL oIt Lo 1¥L'0 arlo 61T°0 F49] LrL'0 8r8°0 c_n.d 060°0 £or's oo £81°0 §TT0 950 R0T°0 §TI0 oo oo oR00 1oy iden sipeq siped | §1
9rs0 LBL'ST 980'0 FIFo o 1£5°0 I98°0 re'o LorT 89'c orF'o 1800 £EEn GOR'T 80°0 = = FOE'0 L0 €ero E9L°1 wyeq RIR] snywonoe snyreaSosaepy | 171
195°0 GLYSHT 00L0 11zo FOr'o Lo 81870 L50°1 L6T0 660°0 zon ] v 900 - = #1850 oo 6Tl z19'0 L8T°0 ayiod BunanD poponaf | €0
165°0 BECTRST 68270 b L PSSl TLE°0 9LT0 £50°0 L850 ™ = 9EF0 - I6Z'L £10°0 £L0'0 £09°0 - = 691°0 oily 108 sdijyyouoy | pgt
6650 LO&' 19T €10 200 0Lo0 L8L0 80 691°0 EEF'T £r9°0 e EELO L8171 666°0 §00°0 1F1°0 = 010 oo ~ - LUETEUD § msoiqef 1o | 11T
9990 FI9'16T ELro 690 e 0190 00r'1 ¥10 PO T6F0 608°T SLLl L8T0 o501 g1e1 SOT'0 9820 9E10 1600 FIE0 FEE0 LLUE 2L ) FMounEp snwosy | ¢f
BHL0 RETLIE 42 R L¥1'0 6lF'y FAYA] 6L0°0 = ) = e - Ire 6I0°% FIR9 €50 0zse I8L°§ GO0'R g9C 09t [eog nue ndujey | 607
S6L°0 690°8TE LLL'T 69¢°0 EsTe 9Ero b raa] = F6T0 8T0 e 16T Lrr'l g i} 98E'0 = ®19°1 ¥o10 £¥9°0 LIF0 - anSepy IMGIRIIRG SELIELD | 6F
2680 Q0F'TEE o0 L850 95E°0 91T0 oo 8IF'T 9rL £E6°0 S§LT0 1o FETO 6180 1000 00 o 0otro 2010 £00°0 f1oo und meingy ojaningd snpong | g1
680 $60°C6E ouL0 oLt soL'o L6F'0 890 rL90 90 S6E°T FEEE L6T'0 197°0 REL'D £70°1 LES'1 16571 ri'o 10 oo = nnd oegane) muogouod snjung | £11
8901 BT Loy LIT0 FoL0 4l 9IL'0 FIFO F89°0 168721 056°1 - e £6T°1 - = S - eo1 000°T 9E0El Lroe Ll e wIRD | IE
18171 BRE9IS €60l 960 cest ™01 §LE°0 90t°1 gL 0RT’l 66170 F&R'0 FoRT /65T G9F°1 60E°0 slo LLo'n oso’l 113 41] LFT HTeg snungd snigefossoro | ¢
0ze't FESTLLS 95CE Y60 FECl g89°0 PPl 9150 glEr RO9'1 £9¢'0 £90°1 6H0°E £96'¢ 651°C FFELL 98 ErR0 PRLIT €orr "6 loy moulpniss) seqeay | 9
gLl 61E°58S = =~ 1o o'l 1070 §O5°T 0LS°0 L 6200 = = - = = = 9500 - = ot Suoyy MeiusLio wuaRg | oF
9T S16°LaS €Ll EF9°1 PLF'T oSt R6°0 681°0 = 0zO'0 2ol - 162°0 LFE'D oeoo 6850 996 Lo6F'E €00FL 100°L g65°11 1oqs SNINLLS NUURYD) | TF
L8551 180189 IRL°0 6I0°T 0OL'0 1841 FELL 191 o't st 6r'L LLO0 et 6FR°0 - £scn oro'0 LLTO or1'o LI0'0 roo BYSEqN |67 ) o) (9f
(4N FEF'OIL orL'ry 90°¢ foLo LSP'1 rigl FOR°1 o o~ = -~ = = = o = = = = - npiwy opdies snuudd | 79
LeL't SE009L 0661 1LL's Iz (v 1L8°0 801 066°T 006 FLE'D £L8F €9L'E oree 6ILE el LE9E 18F'S FLE'T 9e #i0'1 rifnay STIELA sTusApY | LE1
gL' 108709 L0 180T 7950 TEL'D g6l Fo0T GEL'S ey 6r0'9 /L0 61970 LOF'S £ERE 2080 Soro FIE°0 10 60 0I0'¢ Epueg vy ufaes epoeg) | (¢
It LrL'186 FrELL 069 RO 96L°0 0zTLo s 00 §00°0 1€0°0 - %50 6910 §OF'T €I 6876 EST0 2080 soro o0 red snuesdayou susidoroy | gr1
6LFT LYLFROL | LOS°L L6s'T 2Pl 0oLt €65 BEL'T frd 0ze0 - T €18z ®IF0 - FRO0 soro £80°0 9T0'1 T SLFE ny Wiigar oaqeT | (O]
09T ERTOTIT | TSLT FEL'T LT 99R'T 00r'c £oe1 SteTl rIrt §6€1 91E°§ RISL 16L° e S10°¢ Z60 TLior SFOE £E5°0 {4 1] wning wayund snjegdecopidoy | o11
ot TFTSOCT | L99C Rl GLF'Y 20871 £ToF 0617 L85°T FTOTT o o1L's gl 610°¢ I St oRee 6r8°0 £1re 96€°1 oo Huogs npsso) soymovdouciol | g9
EISF FIERLED | 6650 LECY FOET 0999 1Z5°¢ or's Lz FELOD 870 LI0°0 2 4] EI§'0 GRET S0L°0 2500 SP6C orot LTIE eet yypey HRre goporesoay | 01T
LISr 0190861 | P6S°1 fIE Lt [Re'r 59r 6I0°9 69€°S 6T LSO'E 081 FOETL €69 Lirt €090 LH0 §85°T Ire'e FOR'T e ann snpeoued snqreafaneyy | (11
€8S LEO66ET | T69°C gL°01 LOR'S e orcr L1691 SEEF BEL'0 0R6'E fraogd] 16T°F £t T69°El 1Loot frd g LE6'T BT 48 €y gEqy miwosy Boy | 5§
e 08T'Fi6r | €0STI FRLEL S1F6T Logel 19E°6 Fre'E £60'r re'st sILF L9F01 olw's £or ot LOL°81 L¥E6 TS 659'8 6r0°9 SPLE ey smmand eooeq) | 1y
STEST 899°50L9 | ROF'9 690°LT o11'el EFS0E | LIRD 0Te'L 099°01 FER7LT Tre9T 1zt oSt L5901 £I1°T1 95°T1 FZr'gl 959'Fr | 9TRLL 690°0T | grs0l hnd awoqdos snuang | 01
SROFT STE L0l | 695°¢1 S8L6 b 4 oRL’8 GLOLE rTor 9017 158°L 61T FOL6E 160°¢1 18761 FSOLT L1886 GHLS 14 R oS F6E'D 60L°01 Tmelg ‘dds umesg | (g6
% TN Q34 wef 220 AN ng o |des Iy |Aing unyp ARl 1dy Tep qaq [T73 23 . |aON PO deg Iy ks feduag ETUTCERS PpoD
(Fe.Pd - c6eW) P661 LEa L : €661 Iwa ) T ze61 dwsy owen sapeds sadady
[oyed [enuue [vi0], &

ddD 2pisul [paq/suteidpooyy :sa1vads £q gores Kyuow [ej0) a8wiua0iag £ 9 91qe,

%




Q0

001 sevsseer ool - oot Joor o cJoor e ( oor  |oof oot - foot. . Joor 01 fo0r 001 001 00t 001 o [0V b = R 5
- - - = - - - - - 1y - = = = - - - = - 000 - nnjuy wepund eV | €
7 - - - - - - - - - - - - - - - s |- - - - £90°0 ds snuang | 666
- i = B = = = = - - - = - - - - - - wro |- - wpuydag wuw2 wogqsey | €91
= = = - = - - - - - - - - - - - - - - 9000 |- wyug wardouyew ez | LT1
- - - - - - - - - - - - - - - - - - - ro |- wrygauy snoyefuss oot [ | (0T
- - - - - - - - - - - e - - - - - - - 000 |zooo nag wief suadopydsy | 71
- - - - - - - - - - - - - - - - - - 6600 |- 9000 woga oy wof wnaunass | ¥51
- - - - - - - - - - - - - ~ - 910 |~ - - - - uyIod SnEAnY Bopouoiey | ok
- - - - - - - - - - - - - - - - - ozro |- - - wgor mng sruaypdss wnpgsergoagoepy | 11
- - - - - - - - - - - - - - - - gc00 |- - - = anfew oeLy Y snuydopred seerd | 0g
- - - - - - - - - - - - - - - - ueo |- 1560 |- - myany wrgana snuaxdouopy | ¥T1
- - - - - - - - - - - ~ - - - - oo |- - - 08070 1Yoy BQIOGOs BIUOT | 85
- - - - - - - - - - - - - - oLt |vzot 166|660 [€1s0  [1R90 | ZIED epaqg snpueu MpuvN | §E1
- - - - - - - - - - - - B - - - - gon  [swoo |- - veduvgg wfoq 0oqe | 101
- - - - - — = = - - - - - - - - o0 |- - - - nensoy suEnsod snpund | L1
= - = = = - “ - - - = - = = oo |- - - - - - nfoo7 msnFued 0oqeT | 901
- - - - - - - - - - - - - - - - - - - 6900 | £¢9D mooy | uFurgs sAURIIIG "QUINIERY | €11
= ™ = b = - - ~ - - - - - - - - - oo |- - - wyop nyauny | 1 B mNIIRIGOIGIERY | P11
$0000°0 | TTO0 - £ - 0000 |- = - - - - - - - - - - - - £€0°0 grag doyo smrgows ereg) | ¢r
900000 | 6700 - e - 4= o 000'0 - = = - = - - - - - - - - wequuy snpey smjeglossoly | 65
20000 stro = = i 1000 IS e - = = = 5 == - - - - - - - wsegd wseqd eumrdues | sl
§LOO00 | PZTOD - - - - - - 6000 |- - - - - - - - - - - - woduvy vwiyswpour sezdio | vIT
1000 PIT0 - - - - - - 9100 |- - - - - - - - - - - - wseose Anwels | €16
1000 6510 - - - - S = = & - - sto0 |- - - - - - - - erwg wuind &277 | 921
100°0 2T 40] - - - - - oo |ewo |- - - - - - - - - - - - eifina) Fuen ynossnod mefen | 18
1000 LIE0 - - - - - ro00 |- - - - - - - - - - - 1000 | Loo0 =y speIgD snialdoloN | rrl
100°0 $S9°D soo0  |6zo0 |- - - - - - - - - - - - - - - vooo |- nqeyo oLAdp cHIe( | 89
000 £9L°0 - - - ~ = = - 800 |- - = = = 9970 |- - - - = elng sreaseq) snjugdeoopidaT | 11T
000 £98°0 - 1500 |- - - - - - - - - - - - - - - - - gsnr vy s eI | 68
€00'0 L8e1 - - - oo |- - - - = - - - - = - - - - - wunego vrues wwosdn | 1§
€000 £I5°1 - - 2 - - - - = s1ro |- - - = - - - - - - wrodieyo wofucd serdafrmos | 61
00 6€6°1 soo0 |- = - 000 |- - - 1900|6110 |- oo |- ~ - - - €000 |E00°0 wRyA e E10q SNI2goRWaN | 6C1
000 96’1 - - - - - 1o |- - - - - - = - - - - - - nnfey 100 BV | T
$00°0 960°T - = = 0000|9000 |s100 |- 4 I - - - = - - = ;o0 |€000  |6ZFO fuey ouep #og | 8T
$00°0 KT - - - - - oo B - |10 |~ - - - - oo |- - - = uiing | jasowpiaq snjegdesopidaT | 601
5000 0%e'T - sz |- g100  [so00 |- - - - - - - - - - - - - - epqud fuey sygnaguiq yodwo | Lyl
8000 oITHE - - - sz00 |- - - - - - - - - - - - - - - dies oseqo snjepr opofudnegdonary | 09
0100 Era - - - - 0500 |- - - - - - - - - = - - = = iy ds qei | st6
8100 9L - - = = o0 |®900 |- oo |e0  |Zooo (0100 |- - - 00 |of0e |- - = nfivy oper orepdgoRig | 69
5T0°0 08901 - - gzo0 |ezoo |owoo  |6D0'0  |tto0  |®E€0'0 |#00C | LIDO |- €Ls0  |ssL0  |sL80 [0z |ZoO  |vOED |eETO | 1STO gy B108 BST[0D | LS
stoo TETTL g000  |s000  |€o00  |&kDD  |SDOD |- 100 |IE10 €800 |- teve  |sgoo  [veo0 600 [sozo  |slo0  |eoc0 |- s70°0 woduwy xwpauwd snpoyaopdy’ | 6
L70°0 96L'11 - - - - - siro |goo |- - = = - = — - oo |oro0 |- = wIZING wegiuses sjigotoy | §¢1
620°0 o6LTl |- 1oo  |ego0  |9100  |s80°0 | 1100 €100 |— - - - - - - ™ g000 |6I0°0 |- owro wdeg) wdugs mmpno | 98
€00 s1oel |- - - oire |- - - - - - - - - - - - - - - oy | sdejaroym wopofdiegddquiy | v
SE00 et 1Zo0  |1e00 [czoo €00 |00 (- gtzp |ogon |- - 6500 |- - 0zo0  |¥T00  [STZ1  |®OLE  |0RSD | ROTO pund pag ouz) snpung | 181
) 96691 - - eo |- - g0 |- - 7= - 1000 |8100  |— = und wego moya snpund | L1
oro0 009'L1 oo |zso |- = 2 - = = - - = o |ezzo  |oizo sneqiey nseqre 02qry | 701
oo 59'L1 600  |9s00 |- - 600|910 |ssLo  |®To0 |- 200 |Lze0  |eeE0  |TOM1 |ZZRD umey g eworsomrs | g8l
oo 95581 i 1+9°0 501 - = - - - - - - - - - dieo soap1s | mugow sdgigarayeqipdoddAFy | 16
a5 E5 dag | By fing R dy ET 924 der - fseg . [aoN 120 dag ny fdueg auoaas | 9poDd
(6.0 - ceep0 I £661 HIRag i 1661 ek swn sAodg sapads
goiED [enune (Mol i T :

A...EU.H_.,_U apisul .o_oa..:._-a_.aa:

“s0100ds Aq gore bﬁ_.on. 1e101 umq._nuu-u.m. L9 21qe],



Table 6.8

Percentage Contribution to the total Floodplain Catch by Dominant

Species Inside and Outside the Tangail CPP, August 1992 - February

1994.
Species Name Outside Inside All floodplains/beel
sites Sampled in
NCR
Prawn spp. 19.8 20.3 19.6
Puntius sophore 14.7 16.3 15.2
Channa punctatus 9.2 10.5 11.4
Macrognathus pancalus 5.5 4.0 4.4
Colisa fasciatus 4.0 5.5 5:2
Lepidocephalus guntea 3.5 2.4 2:7
Catla catla 2.8 1.6 1.9
Chanda ranga 2:7 1.7 1.8
Glossogobius giurus 2.6 1.1 1.7
Labeo rohita 2.5 2.6 3.3
Puntius conchonius 2.3 <l 1:5
Macrognathus aculeatus 2.3 <1 1.3
Mystus vitntatus 2.2 2.0 1.9
Wallagu attu 1.9 1.8 1.5
Colisa lalia 1.9 1.4 1.4
Mastacembelus armatus 1:3 i <1
Heteropneustes fossilis 1.3 2.8 2.8
Salmostoma phulo 153 <l1 <l1
Anabas testudineus i3 2.1 20
Cirrhinus mrigala 1.2 <1 <1
Xenentodon cancila 1.2 4.3 3:2
Esomus danricus 1.0 <1 <1
Channa striatus <1 3.5 2.6
Nortopterus notopterus <1 2.1 <l
Cyprinus carpio <1 1.2 <1
Channa orientalis <1 1.1 <l
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inside and outside the CPP, while the latter was relatively more abundant outside it
(Table 6.8). The remaining dominant floodplain species are capable of surviving in small
perennial water bodies during the dry season and are therefore categorised as floodplain
residents. This pattern of species composition was also observed in several lower-lying and
free-flooding sampling sites in the Manikgonj Thana to the south of Tangail and therefore
appears to be typical of fisheries along the right bank of the Jamuna River and along the
Dhaleswari-Kaliganga river system. '
The single most important component of the annual catches everywhere consisted of small
prawns comprising 20% of total catches. This study thus highlights the importance of this
cheap, protein rich food resource which is captured by subsistence and professional fishermen
alike.
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