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Abstract

Floodplain fishery plays an important role in the economy of the country and the livelihoods of the people living
adjacent to those floodplains. There has been indication of declining fisheries stocks that needs closer examination.
Consequently, a survey was conducted in the Titas floodplain (Nabinagor-Bokdhor-Urkhulia) to identify the gears, catch per
unit effort (CPUE), catch composition, species diversity and production during monsoon, from July to November (two
flooding seasons). A total of 35 different types of gears of seven categories were identified. The monthly average number of
different gears operated varied from 501 (seine net) to 40 (push net). The highest number of gears operated in September
2003 (1491 gears) and the lowest in November 2002 (455 gears). Fishing effort of seine net, gill net and set bag nets in two
flooding seasons were 0.0223, 0.0230, 0.0028 and 0.0216, 0.0233, 0.0036 gears/ha/day, respectively. The set bag net had the
highest CPUE (15.41 kg/ha/day) followed by seine net (7.04 kg/ha/day) and gill net (4.85 kg/ha/day). Average CPUE of
combined gears in 2002 and 2003 were 4.93 and 4.81 kg/gear/day, respectively and the estimated production of the
floodplain was 44 kg/ha/year. In combined catch, more than 20% fish were Cypriniformes (carps) including Puntius sophore,
P. sarana, Labeo rohita and Cirrhinus mrigala, 15% catfish (Wallago attu, Mystus aor, M. cavasius, etc.), 13% pearch, 6%
eels and the rest 46% were small and medium size fish and prawns. The fishing effort, CPUE and yields did not show any

indication on the overexploitation of the resources.

Key words: Floodplain fisheries, fishing effort, gears, species composition, Titas river.

Introduction

Bangladesh has a total 283,008 ha of floodplain
area that provides important spawning and feeding
grounds for a large number of freshwater fish
(Welcomme, 1979; Payne, 1986; de Graff et al.,
1999). The floodplains inundated during the monsoon
are nutrient rich and play a significant role for four to
five months of the year. Larvae, juveniles and adults
grow in this habitat, after which they migrate back to
rivers or depressions at the end of the monsoon, when
the waters recede (Welcomme, 1985; Bayley, 1988;
Junk et al., 1989). Furthermore, fishing during the
monsoon is an important economic activity for people
living adjacent to the floodplains (Payne, 1997; de
Graaf et al., 1994). The river Titas and its adjacent
floodplains make a substantial contribution to the
fishery of country and the livelihoods of fishermen
who have free access to it. During the monsoon, this
river floods and inundates the adjacent area to form an
ideal floodplain both in terms of habitat and species
diversity. The Titas floodplain is a representative of
thousands of floodplains formed by over 250 rivers of
the country.

Within last decade, the floodplain and riverine
fisheries production in the country declined by 44%
from 207,000 mt in 1983 to 124,000 mt in 1999 (DOF
1983-1999). A number of studies indicated that the
major causes of declining fish catch from floodplains

are the increased fishing pressure and habitat
destruction (Siddique, 1990; FAP 17, 1995; Hoggarth
et al., 1999; Tsai and Ali, 1987; de Graff et al., 2001).
Species diversity also declined in the floodplain due
to non-selective gears, overfishing, destruction of
spawning grounds and trapping of so called ‘white
fish’, (i.e., carps and butterfish) during their
downstream migration from floodplains to rivers (Ali,
1997; de Graff et al., 2001; Hall, 1998; Hoggarth et
al., 1999).

Only a few studies have been undertaken on the
status of resources as well as the causes of declining
resources in this unique floodplain area. For example,
WorldFish has been monitoring the gears used and the
catches taken from the upper reaches of this river
since 1998 under its Community Based Fisheries
Management (CBFM) program (Thompson et al.,
2003). However, they did not address to the declining
fisheries of the adjacent floodplain. Over 100 types of
fishing gears of nine categories are found to be used
in the floodplains of Bangladesh (Alam et al., 1997).
The intensity of fishing gears, mesh sizes and catch
per unit effort are good indicators of the status of
exploitation level of floodplain. There are many
methods to assess resources and the level of its
exploitation. A simple survey method allows for
gathering of a large amount of missing information in
a relatively short time as well as gathering
information that can be analyzed statistically with
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repeatable results. The specific aim of this formal
survey was to identify the gears, catch per unit effort
(CPUE), catch composition, species diversity and
production of this floodplain with the potential to
formulate the better management practices to
conserve the resources.

Materials and Methods

The River Titas, located in Brahmanbaria
district, is a trans-boundary river, 50-80 m wide (in
dry season). It flows into the River Meghna near
Salimgonj (Figure 1). During the dry season, the
upper reaches of the river become dry, except for
some pools. After the onset of the monsoon (July-
November), the river floods, forming the floodplain.
This study was conducted from July to November in
2002 and 2003 at the Nobinagor-Bokdhor-Urkhulia
floodplain (Figure 1). The total area of the water body
was about 700 ha.

A census of all gears operating in the study area
was undertaken on weekly basis using a floodplain
gears survey form. Total catch by species was
recorded for all gill nets, seine nets, set bag nets, cast
nets, push nets, tarps and long lines operating during
that census. Furthermore, the mesh size, owner status
and number of units used by the fishermen were
recorded. A  catch  assessment  monitoring
questionnaire developed for CBFM (Kader et al.,
1999) was used in the present study. Catch monitoring
data were collected on weekly basis from the
fishermen during fishing. Total daily catches by gear
type were estimated from their average catch rates
and average number of gears recorded daily using a
model equation developed by de Graff and Chinh
(1992),

Y, = CPUE,.f,
9

where, Y4= total daily catch for gear (g)
CPUE,= daily mean catch per unit effort for gear
fq= mean effort (gears,day™).

The daily catch per unit of area (CPUE) was
calculated as the total daily catch (Y,) divided by the
sampled floodplain area.

Results

Fishing Gears

A total of 35 different kinds of fishing gears
were found and these were categorized into 7 types.
Seine nets and gill nets were the most frequently used
gears. They were found in operation from July to
November (Figures 2a and 2b). Set bag nets were
used only in the month of September and October. In
terms of catch, set bag net was most productive gear
followed by seine net and gill net (Figures 3a and 3b)

Fishing Effort and Yield

Fishing effort (gears/ha/day) and catch per unit
effort (kg/gear/day) of different gears indicated that
the seine net had the highest fishing effort (0.0233
gear/ha/day), while the set beg net had the highest
catch per unit effort (15.41 kg/gear/day) (Table 1).
Total estimated weight of fish caught by seine nets
and gill nets were 16,522 kg and 11,147 kg in 2002
which has dropped to 16,368 kg and 10,519 kg
respectively in 2003 (Table 2a and 2b). The highest
catch with combined gears (7,706 kg) was recorded in
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Figure 1. Map of the study area, the Titas River and its adjacent floodplain area.
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Figure 2. Number of gears used in fishing (a) during July to November 2002, (b) during July to November 2003
(Set bag nets were operated only during the month of September and October).
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Figure 3. Average catch (kg) per day with different types of gears in the Titas floodplain (a) form July to November 2002, (b)
form July to November 2003.
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Table 1. Fishing effort (gears/ha/day) and catch per unit effort (kg/ha/day) for the different types gears at the Titas floodplain

Gear type Fishing Effort (gears/ha/day Catch per Unit Effort (CPUE)
2002 2003 2002 2003
Gill net 0.0223 0.0216 4.85 4.76
Seine net 0.0230 0.0233 7.04 6.87
Set bag net 0.0028 0.0036 15.41 15.20
Cast net 0.0042 0.0049 1.21 0.95
Push net 0.0018 0.0026 0.83 0.78
Traps 0.0038 0.0047 1.46 1.38
Hooks & Lines 0.0026 0.0033 3.75 3.74

Table 2. Monthly estimated weight (kg) of fish caught with different types of gears from the Titas floodplain

(a) in 2002

Gear type July August September October November Total

Gill net 1,709.80 1,837.08 2,934.36 3,370.50 1,295.70 11,147.44
Seine net 4,556.25 4,739.84 3,491.40 2,737.50 997.20 16,522.19
Set bag net 0.00 0.00 924.00 955.42 0.00 1,879.42
Cast net 102.30 0.00 0.00 0.00 117.00 219.30
Push net 24.00 13.60 0.00 0.00 67.50 105.10
Traps 80.60 139.50 0.00 148.80 0.00 368.90
Hooks & Lines 156.20 155.00 316.20 108.50 0.00 735.90
Total 6,629.15 6,885.02 7,665.96 7,320.72 24774 30,978.25
(b) in 2003

Gear type July August September October November Total

Gill net 1,587.60 1,721.50 2,743.92 3,258.90 1,207.80 10,519.72
Seine net 4,486.75 4,702.90 3,476.25 2,812.00 891.00 16,368.90
Set bag net 0.00 0.00 1,064.00 1,292.85 0.00 2,356.85
Cast net 82.40 0.00 0.00 0.00 121.00 203.40
Push net 30.00 21.60 0.00 0.00 82.65 134.25
Traps 110.40 147.00 0.00 170.50 0.00 427.90
Hooks & Lines 198.00 172.80 416.00 172.50 0.00 959.30
Total 6,495.15 6,765.80 7,700.17 7,706.75 2,302.45 30,970.32

October and the lowest (2,302 kg) was in November
2003. The total estimated catch from the floodplain
was 30,978 kg for 2002 flooding season.

Species Composition

A total of 57 species of fish were recorded from
the catch including two exotic  species
(Hypophthelmichthyes ~ molitrix ~ and  Puntius
gonionotus) (Table 3). More than 20% of total catch
comprised of Cypriniformes (mostly carps) followed
by Siluriformes 15.6% (catfish), Perciformes 13% and
eels (5.4%) and remaining 46% of catch were small
and medium sized fish. As a single species, Wallago
attu  (9.1-11.1%), Nandus nandus (8.5-10.2%),
Gudusia chapra (8.40%), Glossogobius giuris (5.2%)
and Puntius sophore (5.1%) dominated the catch
(Table 4). Small prawns comprised seven species
contributing 15.1-19.2% of total catch.

Discussion

In Bangladesh, fishers use over 100 different
types of fishing gears of nine categories (Alam et al.,
1997). Several nets are designed to catch many
species while others are used to catch a particular

species. Description of the Titas floodplain gears and
mode of operation are detailed by Ahmed et al.
(2003). In the present investigation, seine nets were
the main gears followed by gill nets and set bag nets.
Kader et al. (1999) also found seine and gill nets as
dominant gears in three floodplain rivers in
Bangladesh.

Floodplain fish are often categorised in two
groups on the basis of their behaviour (Sao-Lean and
Dom Saveun, 1955). White fish migrate to the main
river channel in the late dry season in order to avoid
the unfavourable conditions on the floodplain. At the
beginning of the monsoon, with the rising of the water
level, they either spawn upstream in the main channel
or spawn in the floodplain. After spawning in the
main channel, the eggs and larvae drift passively
downstream towards the inundated floodplain (de
Graaf et al., 1999). The main species of white fish
comprise Cyprinidae and Schilbeidae. Black fish have
a broad environmental tolerance and can sustain the
harsh conditions of the floodplain during the dry
season. Black fish include members of the Clariidae,
Siluridae and Ophiocephalidae. On the basis of this
classification, a high percentage of white fish (Table
3) is attained in the Titas floodplain. Both beel
resident (Mastacembelus pancalus, Lepidocephalus
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Table 3. Species composition (% of total catch) estimated from the Titas floodplain during July 2002 to November 2003

Groups Local name Scientific name % of total catch
2002 2003

Fin fish Boal Wallago attu 111 9.1
Meni Nandus nandus 10.2 8.5
Chapila Gudusia chapra 8.4 8.4
Silver carp Hypophthalmichthyes molitrix 5.8 5.8
Bele Glossogobius giuris 5.2 5.1
Kanchaputi Puntius sophore 51 51
Jatputi Puntius sarana 4.3 4.2
Ruhu Labeo rohita 35 3.2
Foli Notopterus notopterus 25 2.4
Tara baim Mastacembelus armatus 2.5 25
Mrigal Cirrhinus mrigala 1.9 1.7
Kaikla Xenentodon cancila 1.8 1.7
Bara baim Macrognathus aculeatus 15 15
Guchi baim Mastacembelus pancalus 15 15
Ayre Mystus aor 1.4 1.2
Ranga chanda 1.3 15
Golchanda Chanda baculis 13 15
Golsha tengra Mystus cavasius 1.2 11
Koi Anabas testudineus 1.1 1.1

Crustaceans Gura icha Small prawns (7 species) 15.1 19.2
Golda icha Macrobrachium rosenbergii 1.7 1.7
Crabs - 0.2 0.2

Others - - 11.4 11.8

Total 100.0% 100.0%

Table 4. Estimates of catch per unit area (CPUA) from Bangladesh floodplains

References Location CPUA (kg/halyear)

Welcomme (1985) 78

FAP (unpublish data) 1072

ODA (1997) 68-202°

Halls et al. (1999) Northwest region 51-130

Ahmed, M. (Present study) Titas floodplain 44°

#Includes floodplain and beels.
®Arithmetic mean value was estimated as 119 kg/ha/year
¢ Flooding season of 5 months per year

guntea, Puntius sophore, Anabas testudineus, etc.)
and riverine species (Wallago attu, Glossogobius
giuris, Labeo rohita, Cirrhinus mrigala, Catla catla,
Mystus aor, etc.) were found in this floodplain. In
comparison with other floodplains (Sarker et al.,
1999; Kader et al., 1999), the total number of species
in the combined catch indicated that this floodplain is
rich in species diversity.

Based upon an estimated total floodplain area
for the country of 2.8 x 10° ha, the national catch
statistics indicate a catch per unit area CPUA) for
Bangladesh floodplains of 60-130 kg/ha/year (Table
4). The present study estimated a yield of 44
kg/hal/year based upon the survey in two fishing
seasons (153 days each). Average floodplain
production has been estimated to be 40-60 kg/ha/year
by Welcomme (1979; 1985) from lightly exploited
floodplain-river ~ systems. The highest vyields
corresponded to permanent water bodies in the
floodplains, while the lowest yield were found at

floodplain fished for 4 months a year (de Graaf et al.,
1994; de Graff, 2000). The fishing effort, CPUE and
yield wvalues had no indication on the over
exploitations of resources in this floodplain.
Nevertheless, increased amount of small prawns
comprised 19% of total catch which might be a
forecast towards the over exploitations of some slow
growing species in this floodplain (Welcomme, 1985;
Hoggarth et al., 1999) which needs further
investigation. More studies, on biology and
population dynamics of commercially exploited
species are also needed to formulate a sustainable
management strategy for this floodplain.
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