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SUMMARY OF PRINCIPAL FINDINGS

1. Satla-Bagda Polder 1 was subject to extensive rainfall flooding, butEﬂt:y of-river
water via canal networks was prevented during June and July, therefore modifying
the source of floodwaters compared to free-flooding areas of Bagihar beel.

2. The magnitude of the flood was reduced by 0.5m within the polder, but the area
inundated was not significantly affected since most land inside the polder was
inundated during 1993. Timing and duration of flooding were not altered by flood
control structures.

3. Total annual catch per hectare from floodplain and beel sampling sites outside the
polder (216 kg/ha) was 73% higher than that from inside (125 kg/ha).

4, Extrapolation of floodplain catch data to the total area of Polder 1 and the defined
area of Bagihar beel together with the integration of these with canal catches resulted
in an estimated total catch per unit area of 202 kg/ha from Bagihar beel, which was
54 % higher than that in Satla-Bagda Polder 1 (131 kg/ha).

5. Catch rates of dominant gears were used as indicators of relative abundance of fish
in statistical analysis of floodplain fisheries. Significantly (p<0.05) lower densities
of fish were recorded inside the polder compared with outside sites, indicating lower

fish productivity within the polder.

6. Fishing effort was greater outside the polder and contributed to the recorded higher
catches.
7. Generally, lower numbers of fish species per site were found within the polder,

indicating a small reduction in biodiversity inside the FCD area compared with

outside sites.

8. Flood control had little impact on the species composition of more than 90% of the
annual catch. At both inside and outside sites the catch was dominated by floodplain
resident (sedentary) species. Migratory species made little contribution to the total
annual catch either within or outside the polder.
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0. The flood control scheme prevented the entry of fish hatchlings, notably those of
major carps, into the polder during June and July because sluice gates remained
closed. This period coincided with the peak abundance of carp hatchlings in the
Kumar River. Carp hatchlings appeared in the Kumar in mid-May, but were
prevented from entering free-flooding floodplains by rainfall runoff until mid-June,
when water currents reversed and river water entered the plains.

FAP 17 : Supporting Volume No. 2 X June 1994



SATLA-BAGDA PROJECT

1s STUDY AREA: BACKGROUND

The Satla-Bagda Project is a flood control and drainage scheme of contiguous polders (Nos
1, 2 and 3) located in the South West Region of Bangladesh between Madaripur and
Gopalganj (Fig. 1.1). Polder 1 was selected for study and compared with a control area of
free-flooding land 20 km to the north in an area known locally as Bagihar beel. The land
within the project and control areas is low, in some places below sea level, and flat. It forms
part of the Khulna-Gopalganj beel system, which is characterised by peat deposits high in
organic matter lying at or close to the soil surface.

The Satla-Bagda Project lies on the extreme eastern border of an extensively poldered region
centred around Khulna. Construction work on the 55 km embankment of Polder 1, which
covers an area of about 14,800 ha, started in 1974 but was interrupted by a revision of the
original planning proposal (NEDECO, 1980)". It was finally completed during the eighties,
with modifications and improvements to drainage regulators continuing to the present day.

The primary objective of the scheme was to increase rice production by flood protection and
improved drainage in the wet season, and irrigation in the dry season (EPWPDA 19697,
NEDECO 1980). Economic appraisals of the feasibility of the project omitted potential
negative impact on fisheries, because of the lack of reliable estimates of fish catches.
However, the annual catch from the three polders was estimated conservatively at 1,232
tonnes, of which 615 tonnes would be derived from Polder 1. Further, it was anticipated that
fish catches would decline rapidly following full poldering, and that a valuable source of
animal protein for local people would be lost. It was envisaged that intensive pond culture
would be the only means of compensating for the loss of capture fisheries and that at least
97 hectares of ponds would be needed, assuming a production rate of 12 tonnes/ha. The latter
was an unrealistically high rate, especially in view of the fact that pond aquaculture was
reportedly not practised at all in the area at that time (1980).

! NEDECO 1980 Feasibility report on Faridpur-Barisal Project (Satla-Bagda Project) Vol. 1 Main Report submitted to BWDB,
Directorate of Planning, November 1980.

2 EPWPDA 1969 Feasibility Study report on Satla-Bagda Project in Barisal District Report submitted to East Pakistan water and
Power Development Authority, August 1969,

FAP 17 : Supporting Volume No. 2 June 1994



Figure 1.1 Location of study areas within the Southwest Region
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2. DESCRIPTION OF SAMPLING SITES

Four floodplain sites were selected inside the scheme and another four outside, covering a
total sampled area of 561 ha and 556 ha respectively (Table 2.1). The four sites inside the
scheme were located in the north and east of Polder 1 in three spatially distinct small beel:
Chitrapara, Ambola and Satla-Bagda (Fig. 2.1). The four sites outside the scheme chosen as
control areas covered two small adjacent beel: Joisler and Moisler, which form a single
depression bisected by Amgramer khal (Fig. 2.2). Both beel form part of the larger flooded
area of the Bagihar beel system.

Drainage canals inside and outside the scheme were also sampled. Within the scheme one
site was selected on Ambola khal, which drains both Chitrapara and Ambola beel and
discharges through Ambola regulator into the adjacent Satla-Bagda khal. Outside the scheme
Kalabari khal, which drains Joisler beel, was selected as a comparable canal site. The total
lengths of canal sampled inside and outside the scheme were 4.13 km and 4.23 km

respectively.

Additional sampling sites were selected on larger canals adjacent to the scheme (Satla-Bagda
khal) and control area (Amgramer khal), as well as on certain rivers feeding these canals
(Kumar, Arial Khan and Padma Rivers), to provide information on the patterns of fish
movements between floodplain and river. The linkage between rivers, canals and floodplains
is shown in Fig. 1.1. The Padma is the main river from which the Arial Khan originates, and
the Bubaneswar and Kumar Rivers are in turn distributaries of the Arial Khan. Flows are
perennial in the Arial Khan and Kumar, but the Bubaneswar is a seasonal river which usually
dries up from February to April. Amgramer and Satla-Bagda canals are respectively direct
and indirect offtakes of the Kumar River. Both are tidal, but there is no salinity intrusion.
Tidal influence is greatest during the dry season. These canals supply smaller canals which

connect with the floodplains.

FAP 17 : Supporting Volume No. 2 June 1994
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Table 2.1 Description of sampling sites
Site Code Site Name Habitat In/Out Size
CPP

Area Length

(ha) (Km)
SW 01 Padma River Main River 0 12.5653
SW 02 Arial Khan River Secondary River (0] 10.550
SW 03 Bhubaneswar River Secondary River (0] 5.400
SW 07 Kumar River Secondary River 0 13.350
SW 11 Amgramer Khal Canal (6] 5.100
SW 12 Kalabar Khal Canal 0] 4.230
SW 17 Satla-Bagda Khal Canal 0 9.680
SW 20 Ambola Khal Canal I 4.130
SW 13 Joisler Floodplain Floodplain 0 1.245
SW 15 Moisler Floodplain Floodplain 0 1.479
SW 18 Chitrapara Floodplain Floodplain I 1.030
SW 21 Ambola Floodplain Floodplain I 1.070
SW 22 Satla-Bagda Floodplain Floodplain | 2.020
SW 14 Joisler Beel Beel @) 1.130
SW 16 Moisler Beel Beel 0] 1.704
SW 19 Chitrapara Beel Beel I 1.490

FAP 17 : Supporting Volume No. 2
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3. HYDROLOGY

3.1 Qutside the FCD Scheme

Within the control area, land heights of sampling sites ranged from 0.3 to 1.2m, which was
similar to the levels of the broader surrounding area of Bagihar beel (0.3 -1.5 m).

The extent of the flood at each site was sketched by biologists each fortnight from April
1993, and water levels were measured from May onwards at fixed points covering a range
of land heights within each site (Figs. 3.1 and 3.2).

Pre-monsoon rainfall flooding usually occurs between April and May. However in 1993, the
year of study, heavy rainfall occurred unusually early, in February. In Bagihar beel this early
rainfall had no effect on flooding patterns and its sites remained dry until further heavy rain
in late March and early April caused partial flooding of low lying areas. During May most
of the land was flooded and fishing activities began to increase.

During the period of pre-monsoon rainfall flooding, water drained off the floodplains into
adjacent canals. This pattern was reversed in mid-June, when the first river floodwater
reached the floodplain. The main source of river flooding of Bagihar beel was from the rising
Padma River via the Arial Khan and Kumar Rivers into an intricate network of canals.

Hydrography (Figs. 3.1 and 3.2) showed the flood peak levelling to a plateau during August,
but again rising in September before the onset of the recession period between October and

November.

3.2 Inside the FCD Scheme

Satla-Bagda Polder 1 is completely surrounded by water courses (Figs. 1.1 and 2.1). On its
western boundary runs the Ghagar River, which is connected with the Madhumati River in
the south and Amgramer khal draining Bagihar beel in the north. To the east, runs Satla-
Bagda khal bisecting Polders 1 and 2. The southern boundary is formed by Jhanjhonia khal,
directly connected with the tidal Swarupkati River system which runs southwards to form the
Karchar River, ultimately flowing into the Bay of Bengal. A small canal forms the northern
boundary between Poisa and Kotwalipara. The polder is interlaced with small canals and
drainage ditches, the levels of which are still under tidal influence when regulator gates are

FAP 17 : Supporting Volume No. 2 June 1994
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Figure 3.1 Area elevation curves of sampling sites
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Figure 3.2 Seasonal variation in water depths at different land elevations within sampling
sites in Bagihar beel
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opened. Major canals of the scheme are directly linked to five main regulators, two of which
were monitored in the present study. Ambola canal and Satla canal on the eastern
embankment were studied.

The four floodplain sites chosen for study were located in two of five drainage basins
identified by previous hydrological studies (NEDECO, 1980). The two basins comprised 39 %
of the total area of Polder 1. Land elevations of sampling sites within Polder 1 ranged from
0.3m below sea level to 1.2m above (Fig. 3.1). This height range covered about 85% of the
total area of the scheme (NEDECO, 1980). Early pre-monsoon February rainfall had little
effect on most sites, but a low-lying area in Chitrapara beel flooded, preventing the usual
dry-season fishing of many kua (fish pits). Since much of this area is below sea-level, gravity
flooding which occurred in April and May could only be drained during periods of low tide
when water levels dropped in the adjacent canals outside the scheme. Between the first and
third week of June a sharp rise in water levels was recorded (Fig. 3.3). However, in contrast
to Bagihar beel sites, which were subject to free flooding through open canals, the
embankment of Satla-Bagda prevented direct flooding from adjacent canals in June and J uly.
At that time regulators were closed during high tide and opened only during low tide to drain
water from the floodplain. The sharp rise in water levels, therefore, must have resulted from
impeded drainage and further rainfall flooding.

Peak flooding stabilised during August, but rose again in September before receding in
October and November, following the same pattern as free flooding sites in Bagihar beel.
Between August and November floodwater from Satla-Bagda khal was allowed restricted
entry to the floodplain during high tide periods through one of three or four gates in the two
main regulators. During the same period water drained out of the regulators at low tide.
Later, during the winter season (December 1993 - February 1994) daily tidal inflows of canal
water were allowed through one gate in each regulator, followed by drainage out through
three or four open gates at low tide. The operation of the Satla-Bagda regulator was
suspended in February, when all gates were permanently closed to allow fishing by
dewatering the canal system inside the scheme.

In comparison with flooding patterns in Bagihar beel, peak flooding depths inside the scheme
were reduced by about 0.5 to 1.0 m.

FAP 17 : Supporting Volume No. 2 June 1994
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Figure 3.3 Seasonal variation in water depths at different land elevations within sampling

sites in Satla-Bagda Polder 1
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3.3 Impact of FCD Scheme

3.3.1 Flood source

In comparison with the free-flooding area of Bagihar beel, the Satla-Bagda Project reduced
the contribution of river flooding (via canals) by preventing or restricting inflows of
floodwater through regulators during the wet season (June - September). Thus, within the
scheme most flooding was caused by rainfall, whereas in Bagihar beel river waters entering
via canals which in places overspilled their banks greatly added to rainfall flooding between
June and September.

3.3.2 Flood timing and duration

Few water level data are available relating to the pre-monsoon period, but additional
information from site sketch maps of the flood extent indicate that there was little difference
between flooding patterns of sites inside and outside the scheme during this period. The
timing of the first rapid rise in water levels in June was also the same, although the water
originated from different sources, as outlined above. Timing of the draw-down and overall
duration of the flood were also similar inside and outside the scheme ( Figs. 3.2 and 3.3).

3.3.3 Flood magnitude and extent

Data from hydrography and land elevation maps indicate that the magnitude of the flood was
reduced by at least 0.5 metre inside Polder 1. The reduction in height of flooding had little
effect on the areal extent of the flood, since all land except that occupied by villages and
footpaths was submerged during 1993. Extensive flooding inside the scheme was predicted
during previous feasibility studies (NEDECO, 1980). At that time it was stressed that due
to high water levels in surrounding water courses it would not be possible to eliminate
rainfall flooding by gravity drainage alone, (which is all that exists today), but that pumped
irrigation facilities were necessary to prevent widespread inundation. This problem of rainfall
inundation is reflected in the targeted crop production, which planned an allocation of 57%
of cropland to B. aman, aus and late boro or early aus, and only 6.5% of the land devoted
to T. aman.
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4. RIVER FISHERIES

4.1  Sampling

Fishing activities in rivers, canals, floodplains and beel were monitored at fortnightly
intervals between February 1993 and February 1994 using the sampling methods described
in the FAP 17 Inception and Interim Reports. The following discussion deals with each
habitat in turn when describing and inter-relating various features of fisheries inside Satla-
Bagda Polder 1 and in the control area of Bagihar beel.

Although no rivers flowed directly through either the FCD scheme or Bagihar beel, adjacent
rivers to the north (the Padma, Arial Khan, Bubaneswar and Kumar) were sampled because
they supplied not only floodwaters, but possibly also fish, to the study areas through an
extensive network of canals. Rivers to the south and west (the Swarupkati and Madhumati
respectively) were not sampled due to logistical problems, time and manpower constraints.

4.2  Total Catch

4.2.1 Pattern of catch

Catches from the Padma River showed much wider seasonal fluctuations than those from its
distributaries (Fig. 4.1). Such large changes in monthly catches are typical of the principal
rivers, the Padma and Jamuna, and are related to seasonal migrations of different fish
species. A more detailed description and examination of the fisheries of these large rivers is
presented in a separate report (Supporting Volume No. 10).

In the Anal Khan River, a large distributary of the Padma, catches again varied widely
between months and to a greater degree than its own offtake rivers, the Bubaneswar and
Kumar. In these the seasonal patterns of catch were totally dissimilar. Peak catches were
observed during the flood drawdown in the Bubaneswar, dropping to zero in the winter when
the river dried up completely. In contrast, the Kumar is a perennial river which, oddly, did
not exhibit major increases in catch during the drawdown. Instead, maximum catches were
recorded in the winter period of 1993. The reasons for this remain unclear, but this pattern
of catch does not conform to that found in most other rivers studied in the North Central and
North West Regions.

FAP 17 : Supporting Volume No. 2 June 1994
13



Figure 4.1 Seasonal variation in the catch per unit length of rivers in the SWR,
February 1993 - February 1994
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4.2.2 Size of Catch

The highest catches (expressed in kg/km) were recorded in the Padma River (Table 4.1),
followed by the Bubaneswar. In the latter, the high catches were a function of the seasonal
nature of this river, which facilitated heavy fishing pressure on fish trapped in disconnected
ponds during the drawdown. Despite the Arial Khan being a much larger river than the
Bubaneswar, catches were lower per unit length. The lowest annual catch was found in the
Kumar. The differences in catch between this river and the Bubaneswar are probably the
result of the seasonality of the latter and the perennial nature of the former.

Table 4.1 Annual Catch Per Unit Length of Rivers: (March 1993 - February 1994)
Outside Polder

Site Name Catch (kg/km)
01 Padma 3,454
02 Anal Khan 1,667
03 Bubaneswar 2,451
04 Kumar 541
Note:  Only half the width of the Padma River was sampled. Therefore the estimate of catch refers only to the
right bank.

4.3 Pattern of Fishing
4.3.1 Catch by gear

Dominant gears, which together captured at least 90% of the total annual catch by weight on
each river, are listed in Table 4.2. Details of the catch of all gears recorded on rivers are
presented in Tables 4.3 - 4.6.

Clear differences can be seen between rivers. The fisheries on the largest river, the Padma,
were dominated by drifting gears, particularly the shangla jal and gill nets such as the chandi
and kajuli jal and to a lesser extent ber jal and moi jal. With increasing distance away from
the main river, drifting gears declined in importance. On the Arial Khan they contributed

10% to the total catch mainly through the shangla jal, whereas on the Bubaneswar and
Kumar Rivers they did not appear at all in the list of dominant gears. Instead, on the Arial
Khan and Kumar, which are perennial rivers, ber jal and moi jal predominated, together with
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Table 4.2 Percentage of total annual catch taken by dominant gears used in rivers
in the SWR, March 1993 - February 1994

Gear Name Padma Arial Khan Bubaneswar Kumar

% % % %

Shangla jal 50

Ber jal 20 21 7 36

Chandi jal 8

Moi jal 7 10 2 8

Kajuli jal 3

Veshal 2 15 43

Thella jal 10 5 9

Doiar 8 8

Daun 8 8

Katha 4 9

Konaber jal 4

Jhaki jal 3 15 11

Dhor jal 2

Hand fishing 16

Sip 5

Total No. of gear 21 20 15 : 15

types used

small-scale gears such as traps, thella jal, jhaki jal and daun (long-lines)(Tables 4.4 and 4.5).
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4.3.2 Catch by gear by month

On the Padma River, 21 types of gears operated, of which only 6 contributed 90% of the
catch (Table 4.3). The shangla jal captured 50% of the total catch and was responsible for
a sharp increase in catches during August and September. This coincided with the upstream
migration of Hilsa (ilish), which this gear targets. At this time shangla jal took 93% of the
monthly catches. During the dry seasons of 1993 and 1994, when charland was exposed in
the river, ber jal and moi jal provided the bulk of the peak catches in February each year,
by concentrating fishing effort on these shallow banks.

On the Arial Khan 20 different gears were recorded, of which 10 contributed 90% of the
total catch (Table 4.4). High catches were observed in February 1993, largely resulting from
ber jal capturing kachki and bailla. The catch dropped in March, but a further peak was seen
in April, when ber jal were joined by moi jal and konaber jal, this time taking not only
kachki and bailla but also prawns, pangas and ilish. A period of low catches began at the
start of the rising flood in May through to the full flood in August, when catches decreased
to a monthly minimum before rising very steeply later in August as a result of the appearance
of migratory ilish and its associated shangla jal fishery. Catches remained high in September.
However the shangla fishery almost disappeared in this month, to be replaced by thella jal
and jhaki jal catching mainly prawns and, to a lesser extent, khorsula. Catches then declined
considerably in November and December, when small-scale gears such as juti (spears), daun
and jhaki jal became more important. A winter peak catch was again repeated in January
1994, when veshal and ber jal once again captured mainly kachki and prawns.

Seasonal trends in fisheries on the Bubaneswar River were very clear due to the enormous
hydrological change from a river in full spate in September to a desiccated sandy channel in
February. Here, fisheries expanded dramatically during the drawdown. First veshal
predominated in October. These were joined in November by hand fishing and, to a lesser
degree, by doiar traps and thella jal (Table 4.6). By February 1994 the river no longer
supported fishing activity.

The Kumar River supported the same number of different gear types as the Bubaneswar,
i.e. 15, but differed in gear dominance and seasonality. High catches during February and
March 1993 were due to ber jal targeting kachki, in the same way they did on the Arial Khan
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in February. Catches remained high in April, but the ber jal were joined by moi jal and daun
as dominant gears, catching not only kachki but more bailla and prawns. The same pattern
was also observed on the Arial Khan, as too was the later decline in catches from May to
August followed by a further rise again in September. In the Kumar, this rise was not great,
and catches remained fairly steady, but with a further slight rise in December resulting from
the capture of major carps in katha and ber jal.

4.4 Biodiversity and Species Composition

4.4.1 Species richness

A total of 76 species were recorded from the Padma River between February 1993 and
February 1994, compared with 71 species in each of the Arial Khan and Kumar Rivers and
62 in the Bubaneswar. (Tables 4.7 - 4.10).

Clear seasonal patterns in the variation in total number of species were recorded in each river
(Fig. 4.2). The most obvious trend seen in all rivers was the sharp rise in the number of
species captured during the drawdown, when many fish migrate from the receding waters on
floodplains to the shelter of large rivers. In the perennial rivers, Arial Khan and Kumar, the
number of species decreased progressively after the drawdown. This suggests that some
species either move out into the larger rivers, upstream to the Padma or downstream to the
Meghna estuary, or else become so scarce that they are not detected in sampled catches. A
slight decrease in species number was also seen in the Padma River following the flood

recession.
4.4.2 Species Composition

Examination of data in Tables 4.7 to 4.10 reveals a number of important points. Prawns
(species unidentified) comprised the major proportion of the riverine catch from perennial
rivers (30% in the Arial Khan and Kumar). They also formed an important component of the
catch (8%) in the Padma River and the small seasonal Bubaneswar River. Hilsa ran up the
Padma and Arial Khan and contributed 53% and 14% of the total annual catch respectively,
but comprised up to 94% of the monthly Padma catches during its breeding run in August
and September. In smaller rivers, such as the Kumar and Bubaneswar, ilish was much less

significant.
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Figure 4.2 Seasonal variation in the number of fish species recorded from ri 1
the SWR, February 1993 - February 1994 m
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In terms of dominant species the Bubaneswar differed from others in that its catch comprised
greater proportions of species more typical of floodplains, e.g. taki (7.3%), gajar (4.0%),
guchi (5.5%), baim (2.6%), tengra (5.0%) and also major carps (19%). This difference
probably results from the seasonal nature of its fishery, relying heavily on the flood
drawdown when many species move off the floodplain to rivers. During the winter, when
the river dried out leaving only a series of disconnected pools, the catch composition
resembled that of the resident floodplain fish community (Table 4.11).

Table 4.11  Species composition (% weight) of catches from the Bubaneswar River
during the dry season, January 1994

Chanda nama Nama chanda <l
Chanda ranga Lal chanda <l
Channa punctatus Taki 4
Glossogobius giurus Bailla 3
Lepidocephalus guntea Gutum 3
Mastacembalus pancalus Guchi 2
Mystus vinratus Tengra 12
Puntius sophore Puti 53
Puntius ticto Tit puti 10
Rasbora daniconius Darkina <1
Prawn spp. Chingn/Icha 13

A more typical riverine species list is provided by selection of the dominant (>1% by weight
of annual catch) species in perennial rivers (Table 4.12).

Clearly, in addition to prawns and ilish, other important components of riverine catches
include the cyprinid minnows such as Salmostoma bacaila (katari) and Salmostoma phulo
(fulchela) in the larger rivers, and the barbs (puti) Puntius sophore and Puntius conchonius
in the smaller Kumar River. Major carps such as rui, catla and mrigel were seasonally
important in the Kumar and even more so in the Bubaneswar River. These were usually
young fish in their first year, which presumably had escaped capture while on the floodplains
only to be caught in rivers during the flood drawdown.
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Table 4.12 Percentage contribution by dominant species to the total catch of
perennial rivers in the SWR, March 1993 - February 1994
Species Name River
Scientific Name Bengali Name Padma Arial Khan Kumar
Gudusia chapra Chapila <1 <1 1.9
Hilsa ilisha Ilish b 14.0 1.9
Corica soborna Kachki 2.7 6.0 16.8
Cirrhinus reba Raik <1 <1 2.1
Cirrhinus mrigala Mrigel <1 1.0
Labeo rohira Rui <1 <1 23
Puntius conchonius Canchan puti <1 <l 1.4
Puntius sophore Puti <1 1.7 1.5
Salmostoma bacaila Katari <1 <1 <1
Salmostoma phulo Fulchela <1 <1 <l
Rhinomugil corsula Khorsula 5.4 2.8 <1
Notopterus chitala Chital <1 <1
Glossogobius giurus Bailla 5.1 19.4 19.4
Apocryptes bato Chiring 1.7 <1 <1
Aorichthys aor Ayre <1 3.6 2.3
Rita rita Rita <1 2.4 1.0
Wallagu artu Boal <1 1.6 <1
Pangasius pangasius Pangas 1.0 2.9 |
Ailia coila Kajuli 3.4 <l <l
Silonia silondia Shillong 1.0 <1 <1
Clupisoma garua Ghaura 1.9 14 2.4
Gagata youssoufi Gang tengra <l <1 <1
Macrobrachium rosenbergii Golda 1.2 <l
Prawn spp. Chingri/Icha 7.8 30.0 30.3
Percentage of annual catch 87.5 91.1 88.1
FAP 17 : Supporting Volume No. 2 June 1994

33



QP’

The clupeid Corica soborna (kachki) formed the basis of important winter and pre-monsoon
seine net fisheries in all rivers. It was captured together with the mullet Rhinomugil corsula
(khorsula) and the goby, Glossogobius giurus (bailla) in the Padma River. In other rivers
bailla also formed a high proportion of the monsoon catch exploited by small-scale gears such
as traps, daun, moi jal and veshal, whereas khorsula was important only in February and
October.

The schilbeid catfish Ailia coila (kajuli), Clupisoma garua (ghaura), and Silonia silondia
(shillong) were characteristic of the Padma River pre-monsoon and drawdown fisheries,
where they were captured with small or large-meshed drifting gill nets (kajuli and shilong
respectively) or on baited hooks (ghaura). This group of riverine catfish was surprisingly not
important in the Arial Khan, but kajuli and ghaura comprised 5.7% of the winter (December
-January) catch of the Kumar. The closely related large catfish, Pangasius pangasius (pangas)
formed an important component of the catch only in larger rivers (Padma and Arial Khan)
and only at the lowest water levels in April, when it became vulnerable to capture by seine
nets. Following the construction of the Farakka barrage across the Ganges in India, reduced
dry season water levels in the Padma have undoubtedly increased the likelihood of capture
of this important large catfish by reduction of its overwintering habitat.

The bagnid catfish, Aorichrhys aor (ayre) constituted 25 - 30% of the Arial Khan catch after
the drawdown (November - December) and 17% of the Kumar catch in February 1994. Its
relative Rita rita (rita) was rarer, only becoming important in the Arial Khan during the high
flows of July. Neither fish contributed significantly to the Padma catch.
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5. CANAL FISHERIES
5.1 Sampline Sites

Four canal sites were selected for study during the period February 1993 to February 1994.
Two of the sites outside the FCD scheme had no comparable canals within the embankment,
and were selected primarily to examine the linkage between fisheries in the sampled rivers
to the north with those of floodplains in the south. These two canals were Amgramer khal
and Satla-Bagda khal. The former bisects floodplain and beel sites on Bagihar beel and the
latter forms the eastern boundary of the poldered area (Figs. 1.1 and 2.1). Two sites which
were used in a paired comparison of inside and outside sites were Kalabari khal and Ambola
khal, directly draining floodplain/beel sites outside and inside the FCD scheme respectively.

The canals differ in terms of size (width, discharge) which is related to varying catchment
areas (Table 2.1). Satla-Bagda khal is the largest canal of the four and an important
navigation route. Amgramer khal is smaller and links the Kumar River in the north with the
Ghagar and Madhumati in the south. A part of this canal became tightly packed with water
hyacinth from May to November 1993, preventing almost all fishing activity and all
navigation. Kalabari khal is somewhat shorter and smaller than its counterpart inside the

scheme, Ambola khal.

52 Pattern of Catch

Seasonal changes in catch followed a clear general pattern in all four canals. During or just
after the drawdown period of October and November catches rose steeply as fish which fed
and grew on the floodplain moved back towards rivers when water levels decreased
(Fig. 5.1). The pattern of change was identical between October and November in the paired
drainage canals inside and outside the polder, indicating that the two systems behaved
hydrologically in the same way in terms of timing of the flood recession. During the early
part of 1993, the systems differed in that catches progressively decreased from February to
July inside the polder, while they remained low and changed only slightly during this period
outside. The difference again may be explained in terms of differences in hydrology. Inside
the polder, the lower land holding fairly large expanses of water flooded in February, earlier
than beels outside the polder. Drainage from these areas probably supported the high initial
catches of February and March. Outside the polder major rainfall runoff from the floodplain

did not begin until about April and May, when some increase in catches was recorded.
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Figure 5.1 Seasonal variation in the catch per unit length of canal in the SWR,
February 1993 - February 1994
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5.3  Size of Catch

The highest catches per unit length of canal were recorded in Satla-Bagda khal, the largest
khal surveyed (Table 5.1). The second highest catch was recorded from Kalabari khal
draining Joisler beel. The catch from this canal was 27% higher than that of Ambola khal
inside the polder.

Table 5.1 Annual catch per unit length of canals, March 1993 - February 1994

Site Name Catch (kg/km)

Outside Polder:

11 Amgramer 785
17 Satla-Bagda 3,376
12 Kalaban 2,975

Inside Polder:

20 Ambola 2,182

Catch per unit length of the linkage canals outside the polder differed greatly. The catch in
Satla-Bagda khal was four times higher than that of Amgramer khal. The difference probably
reflects the difference in the size of the two systems. Satla-Bagda is much wider than
Amgramer. No data are available to compare annual discharge of the two canals.

One important point can be drawn from comparison of catch per unit length of all four
canals, i.e. even though canals directly draining floodplain areas are very short compared to
canals such as Amgramer and Satla-Bagda, which basically act as conduits between different
river systems, the yield from such canals can almost equal the larger conduit or linkage
canals. This suggests that fishing pressure on such canals is very intense during or just after
the flood drawdown, when the majority of the annual catch is taken, and that a substantial
proportion of the fish population leaving the floodplain is captured at this point both inside
and outside FCD schemes. These high localised catches must therefore be added to
floodplain/beel catches when making spatial comparisons of floodplain yields.

Compared to yields from rivers (Tables 4.1 and 5.1), Kalabari and Satla-Bagda khal
supported higher catches per unit length than all rivers except the Padma. However, the catch
of Amgramer khal exceeded that of the Kumar River but was lower than those of other

T1VErs.
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5.4 Pattern of Fishing

5.4.1 Catch by gear

Those gears which contributed to 90% of the total catch are listed below in Table 5.2. More
detailed lists of all gears recorded are presented in Tables 5.3 to 5.6.

Table 5.2 Dominant Fishing Gears used in Canals in the SWR,
March 1993 - February 1994

FCD Comparison Linkage Canals outside FCD
Gear Name Site 12 (Out) Site 20 (In) Site 11 Site 17 Satla-Bagda
Kalabari Ambola Amgramer
Current jal (Stationary) 3.9
Ber jal 20.6
Dhor jal 19.2
Moi jal _ ) 6.1
Uttar jal i3
Veshal jal 11.4 11.0
Dharma jal 5.4
Tukri 24.6 133 8.6
Shangla jal 2.9
Sip 4.4 3.0
Daun 14.6 3.3
Jhaki jal 13.8 Z1.0 14.5
Thella jal 9.6
Juti 7.7
Doiar trap 225 15.1 15.2
Hand fishing 235 5.6
Katha 3.5 30.7 23.0
Canal dewatering 4.1 16.3

The number of gear types used in canals was similar outside and inside the polder: 16 outside
in Kalabari khal and 14 in Ambola khal. Most of these gears were small-scale, cheap, and
generally used by subsistence fishermen. There were, however, differences in the

composition of dominant gears between canals. In Kalabari khal traps were surprisingly

FAP 17 : Supporting Volume No. 2 June 1994



I

0001 648521 [000L o001 |0001 [0001 [000r [oo0of [ooor |ooor  [000F  [000I |O'00F | 0001 T _
ETLO0  |OLLG'S - - - 99780 |- - - - - - - - (Kreuoneg) (el 10a11n)) | 88
1298°0 | 0664801 |- - - 800F'T |E€LEL'L |089L°OL |016T°9T |8L86'S |06S6'61 |— - - den etoq | 56
LLIOT  |0ZLO'8ZL |- 11s0F  |6£5¢0 |- - 0ZET6T |- 091€°9 |TPLO'T |LZIT'L |L8EE'S |8¥bL'S dis | og
SHZT1  |0SOT'PST |90L8E |- - - - - - - - - - - eIV | 867
ZELT | 000081T |- 8Lb8y 7829t |- - - - = - - - - eyqiey | 0LT
098¢'T  |01987Z1E |- £P6L'0 | L6LSO |- - - - - - - - - Buiysy puey | Log
¢zs0'y  |0000°01S |0608°T1 |- - - - - - - - - - - Juuaremap [eue) | 9¢¢
£86H'S | 060V'P89 |- - 7966’1 |oe1zvT |oziosL |- 060L'EL |0969°L8 |0ZEL'PT |- - - 1ol vuwreyc | sot
16269 |0001°608 |- -~ ovLy'LT |- - - - - - - - - 1ol 1ag | st
OLIL'L  |0SL90L6 |- ZEIZ0  |00£8°61 [806L'T |0OISTLI |= - - - - - - nng oLt
SLEF'TT | 0ZOP'6EHT |~ 88LF'S | ¥8L8'8 |OTIL9E |— - - - - 09L1°06 |Ob16'HT |- [BUSIA | 99
SOOL'ET | 00SL'TELT [098T'ST |T19Z'L |09ZL°0T |OVILET |- - - - 0SET'PO |Z88E€'T | 0PO6'9T | 00ZI'H1 tef peur | $91
658161 | 06ZS'¥I+T |— 0EPP'S9 | 0T#S°ST |0E¥O°0T |~ - - - - - 0£09°LS | 08LZ'09 1el 1oy | 68
768S°vT | 01ZS'P60E | 0vE0'89 [OLI6'TT |T1Z66F |- - - - - - 97TT0 |POPTS | 0LS8'9T ming 962
% | B (a3 [uef 1vq AON e dny  [Ang Aep udy el . (1e8uag)aweu 1ean) [9poD
~ ($6.994 = £6.5°W) 661 HEIX €661 HEIR {1020
4oje [ENUUE [£10] | .

Amrgm _.B_mv_.«:mu _hu._.nm_mm -1e0d Aq ...._28 [yuow [e103 23 BIU22Id] m.w_”m_nu&




ov

0'00T | 0eP1TI06 | 0001 |0'00F {0001 [o'001  [ooor  [ooor  |ooor ool |ooor 000 000t [o001 :
6981°0 |Ovt8Ol |- - - - SEPST | pepge |- - - - - - uneq [ z/z
OPLE'D | 0SSLEE |- wore |- - B - - - - POST'Y |- - el erayL | csz
CSE6'0  |0L1E P8 |- - v682°0 |SH6L9 |ezsoT |- - - - - - - el 10y | 21
8LIE'T |oboLgIl |- - - STSE'S  |ogLTTl |- - - - - - - [BUSIA | 097
¥+99'T | 0000°0ST |- - - orzLEl |- - - - - - - - [efaag | cp
6LVY'T [ 0009°02T | eSSl |- - - - - - - - - - - 1ef 1oy | 68
80vS'T | 0086'87C |- Iv16°v  [6¥6V'9 |0L90v |e9Zed | 10ELS |- - - - - B nngf ozt
8PPSE | 06SP'6IE | 9T9S°T | 0Z89'ce |— - - - - - - - - - BIEy | 0LT
STIGE  [0£09°TSE |€SI6T | 08IEZI | 00SO'TT |- - B - I819°0 |S+96'v |— - - (Kreuonmg)efuaniny | gg
00Z¥'y | 0SEE'86E | 9POL0 | L8OL'S |ZST9'8 |8sIe9 |- - GEFE'T | 6S81°c  |SELE'Y | OL8Z'ZI |000£91 |#68L°0 dig| o¢
ISLS'S | OLEY'TZOS | 09LbOT |- L7880 |- - - B B - - - - Buiysy puey | Lo¢
TOYE'ET | 00SO'EOTT | IVLI'9 | SEL6'Y | EL9E'L |0ZE9'T |068p'8¢ |ozesL |oosbsy |- - - 0bLS9S | 0¥9SET mng, | 96z
STT'IL | 000F'LIPT | 0065 6y |- - - - - - - - - - - duuaremap [eue) | ocg
1656°0 | 0L98'888T | OSSL'ET | 0080'ST | OL¥O'IT |OLIT'SE |0eST'ET |8pz81 |- 0818°FT | 08S9°09 |0TS9'LS | 06219 |008£'67 el myeyr | po1
6885°CC | O0EL'9ZOT | SLOL'T | OLST'ON | OLVTHY | OBGR'ET |0£91°6Z | 00LL'08 |09LT'ES |08LE'T8 |Ob000E |OTT6SZ 8686°0 | 0L9T°0F den 1ero(y | 56

% | By 934 uef % 1 AON 190 {dog  [any Aing aung fe fjudy EOTE e (teduag)awreu 1835 [apo)
(+6.92:1 - £6.18W) ¥661 Haeax | £661 dBaxX “ 1ean
a1e2 [ENUUER [R1O],

(0zm s 2118)1eue) ejoquy :1ead £q yores £jyyuowr [e103 2Fejunoing ¥°S 21qeL




Iy

07007 008¢'¥00¥ | 0001 0°00T {0001 |000T 0001 0001 0001 0001 0'00T 0001 0001 0001
0600 |0S19't - . = . oLsoec |- = = = - = = = nnr oLt
S8LT'O |06FI°L = = - - = . = 9t6ly | — = = = ele(ayl | gsz
TL8€°0 | 000S°ST = - (- e 00EL’ST | — = ;810 | = = 3 = N | 967
168¢°0 [0£8S'ST | T1Z8'T |T1LI00 |- = = = - = - — - - (Krevoneig)el juarinD | g8
Z610°CT | 0558°08 PEET'T | L19S°E | T19¢S°T | = 06ET$T | — = = = 9L9¢'l | — == dig | og
e66'y  |OLP6'66T | 18BI6°T 6889°1 STEE'S | 0£E8'8 = = , - - OEIR9T1 | 09vE°61 |00BS LY [ef pjeyr | $91
£1L6°01 |[OzZee'6ed |OP6GE'S | 00¥6'$T |OETOET |— = = = = — 0TET'LY | — - [BYS3A | 992
0TT9°#T |0TTZIC8S | 069S8E |TOTL'T |068L'ET | 00619t |— 0768°9T |SLES6 |- = = = = une( | ZLT
LOLOST |068%'£09 |— - == - 0ZET'09 |080T'tL |0E9¥'06 |088SC6 |000000T|08ISOT |—= = den 1eto(q | 66
1L6S'0T |088L'¥T8 |0S91°0S |- e - = = ~ = - 00LO'¥Z |OPS9'08 | = efaag | b
#169°0t |0000°6ZTT |— 0€90°L9 | 06Z1°S9 |00T6'TS |— = = = - . - 00Z¥C8 Bqiey | OLT
% ay |92 uef 291 AON 190 dag any Ang aunf Aey udy | gqag (1je8uagy)owreu 120y |2po)
v6.93d — £6JBN) |  p66T HB3L | b £66T B i Zeia iean
0189 [ENUUE [B10,], i e

(TTMS 2115 jeues Tomeiduy 1ead £q yores Ajqiuow [£10) 29e1U00194 S A[qEL




v

0001 8189z¢  |0'00F  |0'00T [o'00T  [000T  |0'00T |000T 0001 To0or 0001 {0001  [000T |000T |o001
100 [0z96'd - - - SL600 |- - - - - - - - - [eltnley [or¢
69100  |0LZS'S - - ~ - - - - - - - - OLVED | 8ZLT'T el 10y | €71
8£9£'0  [0S68'8IT |E£pOST |- - - - 1014°T  [L099T |- - S0e80 |- - - Ielipuey) | ¢o
070’0 |088ETET |- - - 0S9Z'0 | 1980°T |9081't |z612'0 |- - - - - - IsIeq euR ] | 761
20150 0098°99T |— - - LT68'C |- - - ~ - ZI6£0 | 9688°0 |- - (Lreuonerg)jefwanny | gg
OLPS0  |09LL'8LT |- - LoL8T |- - - - - E - - - - Buiysy puey | Lo¢
w90  |o168'607 |- - - 1szry |- - - - B - - - - [elieg |g1¢
60PL°0  |OTET'TVT |O01LTE |Sizzl |- - - - - - - 818¢°0 | 1509t |- - (Funjup) efuauny | 787
76880 0982687 |— - = $689°C |- - - - - - - - - [el1ag] | ¢p
68660  |0ZE8PTE |- - S0v6'0 | 9668'T |- - - - - - YOreT  |6LTL0 | S1ETE lefieyd zze
0995°T 0pI8IIS |- - - - - - - - 09%06'8¢ |- - - - [elnng [ 14z
ZIL8'T 0£SS°IT9 | — 8680 |691TS | S860°C |- - - - - - - - - nng oLl
19987  |oooLot6 |— 009€°L |S9L9Y |0SSST |- - - - - - 6680°T [0Z91°ST |9229'6 18l e[Bueys | pez
EOVO'E  |OV6S'S66 |8Y99'0 [ZSBL'O [€8LLT |8660°S |0vZLO1 |165L¢ | scos 080Y'0 | 6689'0 |ETS8T [PE8E'T |SLISE | 84890 dis | og
LISTE (01097901 SSvvy  [9pIL'y  |0SS®T [L9Z1'9 |oTbsOl |ze0Z0 |- - 6LER'S |- - - - [ef1enn | go
BOOL'S  |OTOLTELT (EV6EY |ZO6V'9 |18L9t |1LT6L |626L'6 |£066'6 |8Shb0 | 26660 00£0'T |€TT®8  [S6SET |Loge's | ¢0s00 unec | 7.z
LLSO'O  |OL9L'6L6T |0T191°9Z |OFIT'ET |o88T°L |— - - - LOBT'E  |8OOL'S |9tbTv [ L6SSE  |0LOOTT |9Leg'L el top | zoz
EIEY8  1000S°TZ8T | #P99'0  |OVOB'T |9Z60'L |9ELT'E 098+ 1T | 020967 |0280°L2 0S6E°ST |oszyL |- - - £186°0 winy, | 967
78096  |OvvIObIE |- - - 086£°91 |08K0'0T |0TT6'9Z (00LT'8Y |OvOT'LT |- 6L600 |- E - [eleqayr | gsz
SGESPT  |OL6LTISLY |9999°S  |Z661°6  |OZI6PE [OLIN'IZ |9288°9 |11t |0068°0 VLEE'L |8BLO'9 |TFBS'® |STILY |068L'ST |bbLT'Z Iel Deyr | o1
TILI'ST | 0981°8S6p | — - - BSLO0 | ZS6T'T  |09T1°ZZ |09ZLPT [09S6°TS |00¥1°9Z |00LTvw |00ST'SL |8LSTO 0zZ8Y'SH den 1eroqy | ¢
LLO6'TT  |06LT'O0SL |089T'ES |OLVY'PS |0S8L°6T |0£06'LT |0Ebz8T | — - ETP'E | TTTE9  |0LTS6T |SPLO'S |0vS6'se |009L 12 BIEY |0LZ
@ i |wM qa. uer 23(] AON 100 dag 1sndny Ang aung Aepy udy yorep | qaq A:um:omqumEmoO apon
($6.93 ~ £6.4EW) peeyeax| €661 Heax 18305
{21e2 [enuue [B10]. i e i .

(Lims u:mv_m:m_U mzmmm—luzmmuaow Aq yojeo _\..E:_QE _5.9 odejuddrog 96 ajqey.



e

unimportant, whereas in Ambola they captured 23% of the annual catch. Instead, small
basket scoops (tukri/chalon) and small seine nets (dhor jal) took most (44 %) of the annual
canal catch in Kalabari, but were less important in Ambola. Lift nets (veshal and dharma jal)
were also important in Kalabari, but oddly did not contribute greatly to the Ambola catch.
Here, dewatering of a large section of the canal accounted for 16% of the total catch
compared with only 4% of the catch from Kalabari khal.

In the two linkage canals outside the scheme there were substantial differences between sites
not only in terms of the number of gear types, only 11 in Amgramer khal and 23 in Satla-
Bagda (Tables 5.5 and 5.6), but also in the composition of dominant gears. Of the 11 gears
recorded in Amgramer, 5 accounted for 92% of the total annual catch. These were katha,
ber jal, traps, daun and veshal. In contrast, on the larger Satla-Bagda khal there was a
greater diversity of gears and a more equitable distribution of the total catch between gears.
Three gears: katha, doiar traps and jhaki jal, took 53% of the catch, while a further 7 gears
shared 39% of the catch total (Table 5.2). Katha contributed the highest proportion (23%)
to the total catch, which is not surprising given the high density of katha in the khal (22 per
km). Drifting gears such as uttar jal, shangla jal, kajuli, chandi and current jal featured in
the list of Satla-Bagda gears, reflecting the more riverine nature of this canal.

5.4.2 Catch by gear by month

In Kalabari khal during the pre-monsoon season (March - April), when catches were low,
small traps took most of the catch. As the canals filled with rainfall runoff draining the
floodplain in May, the veshal contributed a very high proportion (88%) of a relatively small
total catch (Fig. 5.2). During higher flows caused by river level rises between June and
September the bulk of the catch, which remained low, was taken first by jhaki jal (June),
then dharma (July - August), and later (September) by traps. During the latter part of the
flood drawdown (November - December), when catches increased considerably, veshal, dhor
jal and jhaki jal captured the bulk of the catch (Fig. 5.2). Later, during the dry season,
catches initially dropped in January only to rise sharply again in February due to tukri
fishing.

In all months of peak catches, the increase in catch was a function of both increased fishing
effort (Fig. 5.3) and increased catch rates (Fig. 5.4). The levels of effort probably rose
because of increased catch rates caused by the rapid concentration of fish into the canal

FAP 17 : Supporting Volume No. 2
43




% of calch

% of catch

Figure 5.2 Percentage of total monthly catch taken by dominant gears: Kalabari canal
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Figure 5.3 Total monthly fishing effort of dominant gears: Kalabari canal
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Figure 5.4 Catch rates (scaled CPUE) of dominant gears: Kalabari canal
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during the drawdown.

In Ambola khal, during the pre-monsoon rainfall season, dominant gears changed sequentially
from traps in February and March, tukri in April to jhaki in May and June (Fig. 5.5).
During the height of the flood (July - September), traps contributed most to the total catch,
which at that time remained fairly low. Peak catches of November and December were
produced by a combination of traps, jhaki and tukri (Fig. 5.5). In February, a section of the
canal was dewatered and fished out, contributing the majority of the monthly catch.

As in Kalabari khal, catch rates of two dominant gears, traps and jhaki jal, reached their
maxima during periods of peak catch (December and February respectively), but highest
catch rates of the third dominant gear, the tukri, were observed in August when catches were
low (Fig. 5.5). Peaks in fishing effort by jhaki jal and tukri coincided with peak catch rates
and peak catches, but for traps highest effort was expended earlier in the year when catch
rates were lower (Figs. 5.6 and 5.7).

5.4.3 Statistical analysis of catch rates

Of a total of seven dominant gears recorded from canals inside and outside the polder only
two (jhaki jal and tukri) were common to both areas (Table 5.2). This was considered to be
too few on which to base a statistical comparison of catch rates and therefore the analysis
was not undertaken. However, a non-statistical examination was made of the monthly catch
rates of these two gears in both canals together with those of three other gears which were
less important in their contribution to the total or peak catches, but were common to both
sites (Fig. 5.8). In most cases where monthly data overlapped, catch rates were either similar
or, in the case of juti (spears) higher outside during months when catches were low.
However, during periods of peak catches all gears showed higher catch rates outside,
indicating higher densities of fish at the most important times of the year.

5.5 Biodiversity and Species Composition

5.5.1 Species richness

A total of 46 species of fish were recorded in Kalabari khal compared with 52 in the
empoldered Ambola khal (Tables 5.7 and 5.8). In the larger linkage canals outside the
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Figure 5.8 Comparison of catch rates of dominant gears used on canals inside and
outside Satla-Bagda Polder 1, February 1993- February 1994.
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scheme a higher number of species was recorded (Tables 5.9 and 5.10), particularly from
Satla-Bagda khal (82 species), which forms the eastern boundary of the scheme. Comparison
of Kalabari and Ambola canals apparently shows no effect by FCD on species richness,
measured as total number of species present. However, if their numbers are compared with
those in the larger canals with which they directly connect, then a difference does emerge:
there is a 16% reduction in the number of species in Kalabari compared with Amgramer,
whereas in Ambola there is a reduction of 45% in the number of species compared with
Satla-Bagda. The latter is particularly rich in species, exceeding all rivers sampled in the
region, even including the Padma.

A similar pattern of seasonal variation in species diversity was seen in all canals (Fig. 5.9).
Lowest numbers were observed during the peak flood (July - October) before rising sharply
in November, coinciding with the latter part of the drawdown. During the winter period
(December - February) numbers remained high in both Kalabari and Ambola khal but
dropped in the other two canals. This pattern agrees with the seasonal trends seen in rivers
of the South West Region (Fig. 4.2).

5.5.2 Species composition

Detailed species compositions presented in Tables 5.7 to 5.10 are summarised in Table 5.11,
in which a list is presented of dominant species which contributed 1% or more of the total
annual catch for each canal. These species comprised 86% - 94% of their respective total

annual catches.

In comparison with the dominant riverine fish species (Table 4.12) the composition of the
major part of the canal catch was quite different both inside the poldered area and outside
on Bagihar beel. In these canals the catches were dominated by fish more typical of
floodplain and beel fisheries; e.g. the spiny eels baim and guchi, snakehead, barbs especially
Puntius sophore and Puntius ticto, the small bagrid catfish, tengra, and also bailla, foli and
shing. Since most of the canal catch is taken during or just after the late drawdown when fish
emigrating from the floodplain are concentrated in drainage channels, it is to be expected that
canal catches resemble floodplain rather than riverine compositions. Differences between the
catch of Ambola drainage canal inside the polder and that of Kalabari outside were largely
in terms of variations in the degree of importance of particular species rather than in

differences in the overall composition of dominant species (Table 5.11). '
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Figure 5.9 Seasonal variation in the number of fish species recorded from canals in
the SWR, February 1993 - February 1994
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Table 5.11 Percentage contribution to the total annual catch of canals made by
dominant species, March 1993 - February 1994
Link Canals
Species Name Kalabari (Out) Ambola (In) Satla-Bagda Amgramer
Macrognathus pancalus 20.7 6.1 1.3
Puntius sophore 9.4 18.7 5.1 18.2
Xenentodon cancila 8.6 2.6 1.3 1.7
Nandus nandus 8.4 3.1 1.3
Mbystus vittatus f i) 2:5 4.5
Lepidocephalus guntea 4.0 3.1
Channa punclatus 3.9 2.6 2.7
Puntius ticto 3.8 7.4 1.9
Tetraodon cutcutia 34 1.6
Mystus tengara 3.0 2.1 2.1
Colisa fasciatus 2.8 1.0 <1 1.2
Mastacembelus armatus 2.7 1.5 1.6
Prawn 2 9.5 37.0 13.1
Puntius conchonius 2.3 <1 4.3
Macrognathus aculentus 2.2 1.1
Channa striatus 2.1 1.2 2.1
Wallagu attu 2:1 P Tl 15.6
Heteropneustes fossilis 1.9 2.1
Danio devario 1.9
Glossogobius giurus 1.0 6.2 6.6 5.9
Notopterus notopierus 3.0 <1 2.9
Channa marulius 1.7 <1
Rasbora daniconius 1.5 7.9
Macraobrachium rosenbergii 2.4
Aorichthys aor 6.2 153
Labea rohila 2.1
Chanda ranga 1.2 <l
Chanda nama <1
Mystus bleekeri <1
Osteobrama cotio cotio <1 <1
Catla catla <1
Ompok pabda <1 ,
Mystus cavasius 4.0
Clupisoma garua )3
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However, when the compositions of the dominant species in these canals are compared with
those in their respective linkage canals clear differences emerge. Compared with Kalabari,
Amgramer canal provided a greater proportion of species found more typically in rivers e.g.
ayre, ghaura, kabashi, puti (P. conchonius) and darkina. There were also very much higher
proportions of boal and prawns than in Kalabari.

The same pattern can be seen between Satla-Bagda and Ambola canals. In Satla-Bagda there
were much higher proportions of ayre and the smaller bagrid catfish such as M. bleekeri,
kabashi, major carps such as rui and catla, Ompok pabda and the migratory giant prawn
golda chingri. Higher proportions of boal and small prawn species were also found in Satla-
Bagda.

Comparisons were also made of the rather longer list of rarer species not included as
dominant species. In terms of presence and absence there were very few fish restricted to one
canal. In Kalabari, only one rare species Nemacheilus botea occurred which was not found
in either Ambola canal or the floodplain/beel sites inside the polder. Species found in Ambola
but not in Kalabari or its adjacent floodplain/beel sites included two exotic carps, the silver
carp H. molitrix and the black carp, M. pisceus, which were possibly escapees from fish
ponds inside the FCD scheme, the mud eel, kuchia, and two riverine clupeids, kachki and
phasa. The presence of the clupeids, albeit in very low numbers, suggests that access through
regulators was sufficient to allow some entry into the canal system inside Satla-Bagda
polders.
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6. FLOODPLAIN/BEEL FISHERIES

6.1  Sampling Sites

Four sites inside the polder and four sites outside in Bagihar beel were selected for study.
Topographical and hydrological descriptions have been presented earlier in the report
(Sections 2.1, 3.1 and 3.2). Other factors which may influence the composition, magnitude
and dynamics of floodplain fish populations include various limnological parameters,
particularly nutrient levels which in turn influence phytoplankton and zooplankton abundance.
The latter are important as a food supply not only for planktivorous adult fish but, more
importantly, as a major component in the diet of fish fry. Rotifers are especially vital as the
first food of many species. Agricultural practices and the abundance and distribution of
aquatic vegetation may influence both nutrient levels and plankton populations. In this study,
no quantitative investigations of nutrient supply and plankton populations were attempted.
However, simple descriptions of water quality in terms of temperature, pH, oxygen levels
and conductivity were made. In addition, qualitative observations were made on type and
abundance of aquatic vegetation and on the cropping patterns at each site (Table 6.1).

Table 6.1 Qualitative Estimate of the Proportion of the Area of Each Sampling Site
Covered by Rice and Water Hyacinth

% Area Covered

Site Name . In/Out of B. Aman Irri Water

No. Polder Hyacinth
13 Joisler FP 0 40 95 50
14 Joisler beel O 5 90 80
15 Moisler FP (0] 5 85 70
16 Moisler beel (0] 0 85 80
18 Chitrapara FP I 60 90 20
19 Chitrapara beel 1 30 60 20
21 Ambola FP/beel 1 20 95 30
21 Satla-Bagda FP/beel 1 10 95 30

The most obvious difference between sites inside and outside the polder was the greater
proportion of the land supporting B. aman in the monsoon season inside. In order to grow
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this crop, water hyacinth must be cleared and its spread controlled. This shows clearly in the
reduction in the area covered by hyacinth in the poldered sites compared with an 80% cover
on the deeper water sites of Moisler and Joisler beels. The implications of these differences
in rice and hyacinth distribution will be discussed in more detail in Section 6.3.1.

In terms of the water quality parameters monitored during the study, there was little
difference between sites in and out of the scheme. Despite being located in regions where
peat outcrops occur at the soil surface, pH levels remained above 6.0 at all sites. Oxygen
levels were generally low but this is not uncommon in rice fields and under heavy bankets
of hyacinth where deoxygenation often occurs early in the moming (ODA, 1987).2

6.2  Total catch
6.2.1 Pattern of catch

In the free-flooding Bagihar beel, even though the range of land heights was small (1.2 m
or less) there were distinct differences in seasonal patterns of fishing related to flooding
patterns and water depth (Fig. 6.1). In site 16, the site with the greatest proportion of low
land and thus area of beel, 83% of the annual catch was taken between November 1993 and
February 1994, coinciding with the latter part of the flood drawdown and early winter
season. In contrast, in site 13, the site with the greatest proportion of higher land, and the
first of the four sites to dry out after the drawdown, 72% of the catch was taken during the
peak flood and early drawdown (July - October), with the remaining 28% of the annual catch
taken later between November and February. In two sites with intermediate flooding patterns
(14 and 15) most of the catch was taken after October (71 % and 63 % respectively), but more
fishing occurred during the peak flood season than at the deepest site of Moisler beel.

Inside Satla-Bagda Polder 1, temporal changes in catch were generally similar to those
observed in Bagihar beel, but with one or two differences. In the site which retained the
largest expanse of water in the dry season, Chitrapara beel (site 19), catches rose steadily
from the drawdown onwards until the end of the study. This was unlike all other sites both
inside and outside the polder, which exhibited sharp falls in catch during February or, as at
Chitrapara floodplain (site 18), in January.

2 ODA, 1987 Deep Water Rice Project, Phase 2. Annual Technical Report for 1987,

FAP 17 : Supporting Volume No. 2 June 1994
62



Ta.

Figure 6.1 Seasonal variation in the catch per unit area (kg/ha) at each floodplain/beel site
inside and outside Satla-Bagda Polder 1, February 1993 - February 1994
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Chitrapara beel differed in another respect from the lowest-lying sites in Bagihar beel, in that
the early rain in February and March 1993 resulted in the flooding of unfished kua (fish pits)
and increased fishing in the beel itself, especially in March.

The site adjacent to Chitrapara beel, Chitrapara floodplain (site 18) had the greatest area of
higher land of all sites within the polder and, as with higher sites in Bagihar beel,
proportionately more of the annual catch (50%) was taken during the peak flood and early
drawdown. This may be compared with lower sites, where 63 - 83% of total catch was taken
from November onwards.

6.2.2 Size of catch from sampled sites

Annual catch per unit area (kg/ha) from the combined areas of four sites for the period
March 1993 to February 1994 was 73% higher outside the FCD scheme than inside
(Table 6.2 and Fig. 6.2). This compares with an increase of 27% in catch from canals
outside the scheme. Sites with the greatest proportion of relatively higher ground (sites 13
and 18) generated the lowest catches both inside and outside the polder, whereas catches
from lower-lying outside sites yielded catches which were fairly similar to each other (range
235 - 266 kg/ha) but consistently higher than equivalent inside sites (which ranged from 126
- 147 kg/ha).

Table 6.2 Estimated Annual Catch Per Unit Area (kg/ha) at sites in Satla-Bagda
Polder 1 and Bagihar Beel
Satla-Bagda Bagihar Beel
Site Total Catch | Area Catch Site Total Catch | Area Catch
(kg) (ha) (kg/ha) (kg) (ha) (kg/ha)
18 5,665 103 55 13 11,125 125 89
19 21,903 149 147 14 26,555 113 235
21 13,482 107 126 15 37,000 148 250
22 29,088 202 144 16 45,220 170 266
Total: 70,138 561 125 119,900 556 216
FAP 17 : Supporting Volume No. 2 June 1994
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Figure 6.2 Seasonal variation in the catch per unit area of pooled sites inside and outside

Satla-Bagda Polder 1, February 1993 - February 1994
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6.2.3 Size of catch from Satla - Bagda Polder 1 and Bagihar beel

Extrapolation of catch estimates from site level to larger areas was made difficult by the
absence of detailed hydrological information on the flood magnitude and extent from either
remote sensing sources or flood modelling techniques. An alternative approach was therefore
adopted using area elevation curves and water depth data collected at known land heights at
each sampled site. The areas to which catch estimates were extrapolated included the whole
of Satla - Bagda Polder 1 and a defined area of Bagihar beel (see Fig. 2.2 for boundary). An
area elevation curve for the polder was obtained from a previous (1980) feasibility study and
that for the defined control area in Bagihar beel was established during this study (Fig. 6.3).
Any attempt to estimate the total annual catch of these larger areas must be based on site
estimates which cover the full range of land elevations occurring in the larger areas. Ideally,
the total sampled area should exhibit the same, or very similar, area elevation curve as the
extrapolation area. In practice, however, this is difficult to achieve because of the widespread
small-scale topographical variability which generally results in a range of land heights
sampled within a single site. This does not present a serious problem if individual sites
represent a certain defined range of elevations within the extrapolation area. For Satla -
Bagda, these sites are shown in Table 6.3 and‘ the CPUA values derived from one or more
sites and applied to different elevation ranges of the polder are given in Table 6.4. This
process was repeated for the defined control area of Bagihar beel (Tables 6.5 and 6.6).

Table 6.3 Catch Per Unit Area at Different Land Elevation in Sampling Sites of
Satla-Bagda Polder 1 : March 1993 - February 1994
Land Elevation (m)
Below 0.3 0.3-0.6 0.6 -0.9 0.9-1.2
Site Catch/ha % of Area % of Area % of Area % of Area
(kg)
18 55 8.5 5.0 47.3 39.5
19 147 64.5 8.4 17.9 9.2
21 126 29.9 29.7 16.1 24.3
*22 144 24.7 45.1 24.3 6.0
Note: 1. Shading denotes those sites selected to provide CPUA estimates within the defined land elevation

[ =)

range.

* Excludes ditch dewatering catch in January/February 1994.
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Figure 6.3 Area elevation curves of Satla-Bagda Polder 1 and control
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Table 6.4  Estimated Total Annual Catch from Satla-Bagda Polder 1 :
March 1993 - February 1994
Elevation Area (ha) % of Total Area Catch (CPUA) Total Catch
Range (kg/ha) (tonnes)
0-0.3 3,035 21 147 446
0.3-06 4,553 31 138 628
0.6-0.9 4,174 28 114 476
0.9-1.2 1,138 8 91 104
1.2-1.5 758 5 55 42
1.5-1.8 506 3 55 28
1.8-2.4 648 B 0 0
Total 14,812 100 1,724
Notes: 1. Estimates of CPUA obtained from Table 6.1.
2. Elevation range 1.8 - 2.4 m mainly consists of villages therefore floodplain catch assumed to be
nil.
Table 6.5 Catch Per Unit Area (kg/ha) at Different Land Elevation in Sampling
Sites of Bagihar Beel : March 1993 - February 1994
Land Elevation (m)
0.3-0.6 0.6-0.9 09-1.2
Site Catch (kg/ha) Percent of Area Percent of Area Percent of Area
13 89 0 4.0 96.0
14 235 0 66.4 33.6
15 250 12.4 48.9 38.7
16 266 48.3 38.5 13.2
Note: 1. Shading denotes those sites selected to provide CPUA estimates within the defined land elevation

range.
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Table 6.6

ko

Estimated Total Annual Catch from Part of Bagihar Beel:
March 1993 - February 1994

Elevation Range Area (ha) Catch (CPUA) (kg/ha) Total Catch (tonnes)
0.3-0.6 315 266 84

0.6 -0.9 2,036 244 497
09-1.2 984 89 88

1.2= 1,5 235 89 21

1.5-2.4 91 0 - 0

Total 3,660 690

Notes: 1. Estimates of CPUA obtained from Table 6.1
2. Elevation range 1.5 - 2.4 m mainly consists of villages therefore floodplain catch assumed to be

nil.

The estimated total annual catch from the flooded land in the polder obtained by this method
was 1,724 tonnes, considerably higher than the estimate made during the Satla-Bagda project
feasibility study of 1980. The present estimate does not include the catch from major
drainage channels, the total length of which, estimated from SPOT images and engineering
maps, is about 83 km. Applying the catch rate of Ambola canal (site 20) of 2,182 kg/km to

the total canal length provides an annual catch estimate for canals of 180 tonnes.

In addition, canals leading to major regulators offer the opportunity for very high localised
catches during the dry season at strategic exit points from the polder. One such exit point
was at the Satla-Bagda regulator, where dewatering of a short length of canal and some
ditches immediately in front of the sluice gate yielded 13.844 tonnes of fish in January and
February 1994. Such high catches are not representative of canals further from and- more
indirectly connected to regulators. Ambola Canal was not fished by dewatering as intensively
as Satla khal, but its total catch estimate includes a degree of dewatering at some distance
from the sluice gate. It seems likely that two regulators draining the larger southern basins
of the scheme (Fig. 2.1) offered the same opportunities as the Satla-Bagda sluice for intensive
dewatering. Therefore, assuming similar fishing occurred at each, the total estimated catch
from dewatering near sluices is 42 tonnes p.a.

In Bagihar beel, only short lengths (totalling about 11 km) of canals remained unsanipled,
mainly running south of Moisler beel. Applying catch rates from Kalabari Canal (site 12)

to these areas gives an estimate for total annual canal catch of 50 tonnes.
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Table 6.7 summarises the findings. The total annual fish catch from Polder 1 was estimated
to be 1,946 tonnes, and catch per unit area 131 kg/ha. This compares with a catch per unit
area of 202 kg/ha estimated for the free flooding control area of Bagihar beel. The difference
represents an overall increase of 54 % in the catch per unit area recorded outside the polder.
This is rather lower than the increase of 73% calculated using a comparison of
floodplain/beel sites only.

Table 6.7 Total Annual Catch of Satla-Bagda Polder 1 and of a defined part of the
Control Area, Bagihar Beel, March 1993 - February 1994

Polder 1 Bagihar Beel
Floodplain/Beel 1724 i 690
Canals (General) 180 50
Canals at Sluice gates 42 0
Total 1946 740

6.3 Fishing Patterns

6.3.1 Catch by gear

A total of 22 different types of gear were used on floodplains and beel outside the polder
compared with 15 types found inside (Tables 6.8 and 6.9). In terms of dominant gears, there
was a good degree of similarity in and out(Table 6.10). Gill nets were the most favoured
gear, accounting for 28% of the total catch in and 30% out of the scheme. Monofilament gill
nets (current jal) were particularly common, taking about five times the catch of their
multifilament counterpart, the koi jal. Hooks were used in two ways, either set on a bamboo
rod (sip) driven into the mud or hyacinth or left on a bamboo float (nol barsi). Both methods
involved passive settings not requiring the continued presence or action of fishermen and
therefore very large numbers of gears could be set.

The densities of these passive-set gears (gill nets, trap and hooks) were examined in relation
to the percentage cover of rice and water hyacinth at each site (Table 6.11). The results
indicated that as the areal coverage of aman increased the numbers of nets and traps
decreased despite the concomitant decrease in cover of hyacinth, whereas hook numbers were

unaffected. This is to be expected since gill net and trap fishing would be allowed only on
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Table 6.10 Percentage of the Total Annual Catch Captured by Dominant Gears used
on Floodplain and Beel Sites of the SWR, March 1993 - February 1994

Bagihar Beel Satla-Bagda Polder 1

Gear 13 14 15 16 Annual 18 19 21 22 Annual

Total Total
Current jal (Stationary) 42 27 27 18 25 23 35 26 13 19
Koi jal 7 4 7 5 5 5 8 5 2 B
Nol barsi 18 6 6 17 11 24 13 B 3 7
Sip 17 3 11 <1 19 1 11 2 4
Doiar trap 2 9 7 10 8 2 2 20 1.8 - .10
Veshal 9 9 13 10 0 0 B 21 8
Kua 10 26 9 24 19 11 4 22 12 12
Patar savar 0 2 18 5 8 0 0 0 0 0
Tukri <1 2 <1 <l <l 12 36 5 7 13
Jhaki jal 0 0 <] <1 <1 <l <l <l 15 5
Canal dewatering 3 <1 31 16

Table 6.11 Range of gear Densities (nos/ha) Recorded Sites Inside and Outside Satla-
Bagda polder 1

Bagihar beel Salla—l’ia;‘zd; Polder 1
Sites Sites
Gear 13 14 15 16 18 19 21 23

Gill Nets 1-1.5 1-2.5 S 5 2.5 4 2.54 2-35
Traps (Doiar) 0.1-0.2 | 0.3-1.0 2-8 1-5 0.1 <0.1 0.8-1.5 1.0
Hooks 10 10-15 10-12 50-60 10.30 10.30 10-25 5-15
(Sip and nol barsi)

% Cover: Hyacinth 50 80 70 80 20 20 30 30
Aman 40 5 5 0 60 30 20 10

the boundaries of the rice fields to prevent possible crbp damage, whilst floating hooks such
as nol barsi could be set inside the field without causing damage. The results also suggest
that fishing was possible with short set gill nets (length 5 - 10 m) and traps even in the fairly
dense cover of hyacinth. However, where the weed became densely packed then fishing by
traps and nets was impossible.
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The lift net, veshal, used both in small channels running through the floodplain or less
commonly on the floodplain itself, contributed a similar proportion of catch outside and
inside. Kua took more of the catch outside than inside, however some kua remained to be
fished after the study ended in February 1994, so the full contribution of this gear to the
annual (1993 - 1994) catch cannot be accurately estimated.

The principal difference between overall gear compositions was the greater use of the small
basket scoop, tukri, within the poldered sites and the absence of the patar savar, a large
surrounding fence used like a ber jal after clearing hyacinth from within the surrounded area.
This was used mainly on Moisler floodplain (site 15).

Gears commonly used on floodplains and beel elsewhere in Bangladesh, but which were rare
or absent from the sampled sites of the SWR, included the ber jal, thella jal and daun. The
tukri (locally named chalon) replaced the thella jal to some extent in the sampled sites, since
both are small hand-held scooping gears. Nol barsi and sip may have been selected instead
of daun because of the dense cover of hyacinth and other aquatic macrophytes at many sites,
making it difficult to set long lines of hooks. It would also be difficult or impossible to use
the ber jal in such dense blankets of weed.

6.3.2 Catch by gear by month

The seasonal pattern of gear usage was generally similar inside and outside the polder, with
certain differences appearing during and just after the flood drawdown (Tables 6.8 and 6.9).
As the overall catches from the four sites in and out of the polder increased during the
monsoon season (Fig. 6.2) the main gears contributing to the bulk of the catch were current
jal and two types of hooks, sip and nol barsi (Figs. 6.4 and 6.5). During November and
December, veshal became increasingly important within and outside the polder. These were
deployed even on the open shallow waters of Moisler floodplain, indicating that high
densities of fish were emigrating to adjacent canals and rivers. Inside the polder, veshal was
mainly used in the drainage canals and ditches leading to the Satla-Bagda regulators (site 22).
The patar savar fence trap accounted for almost one quarter of the peak combined monthly
catch in December. This is a large gear requiring many fishermen to clear hyacinth and
operate the surrounding trap. It also required permission and payment to local land owners
to operate in the shallow waters. In contrast, such a large-scale gear was not found within
the polder. Instead, small-scale gears such as tukri and doiar became more important during
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Figure 6.4 Percentage of the catch taken by dominant gears: combined floodplain/beel
sites in Bagihar beel
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Figure 6.5 Percentage of the catch taken by dominant gears: combined floodplain/beel

sites in Safla-Bagda Polder 1
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the same period. Operation of these gears did not require permission from local landowners.
During the winter months kua became the dominant gear both inside and outside the polder.

Peak catches attained between November and January in Bagihar beel sites were largely the
result of increased fishing effort of the dominant gears (Fig. 6.6) rather than through an
increase in catch rate (Fig. 6.7), which for current jal and nol barsi declined markedly during
this period.

On the poldered sites, peak catches were attributable to an increase in effort of dominant
gears (Fig. 6.8) combined with an increase in catch rate of some, e.g. veshal and tukri, but
not others, e.g. current jal (Fig. 6.9).

6.3.3 Statistical comparison of catch rates

Statistical analyses of pooled catch rates of gears operating on floodplains and beel inside and
outside Satla-Bagda Polder 1 were carried out following the methods outlined in the
Appendices of the Final Report.

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 7 gears. At the outside
sites, over 90% of the total catch per hectare over the same period was also-taken by 7
gears. In all, 9 gears were used in the statistical analysis of catch rates, as listed in
Table 6.12. Five gears appeared in both lists: monofilament gill nets, hooks (sip and nol
barsi separately), lift nets, and traps (Fig. 6.10). Monofilament gill nets took 27% of the
catch per hectare at the inside sites, and 31% at the outside sites. A total of 2,199 individual
catch rate observations were used in this analysis.

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. Only one
discrepancy between observed and predicted catch rates could not be traced to single catch
rate observations, the omission of which did not affect the analysis. The exception was for
lift nets in season 4, where the observed inside catch rate was much higher and the outside

catch rates much lower than expected.
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Figure 6.6 Total monthly fishing effort of dominant gears: combined floodplain/beel

sites in Bagihar beel
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Figure 6.7 Catch rates (scaled CPUE) of dominant gears: combined floodplain/beel
sites in Bagihar beel
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Figure 6.8 Total monthly fishing effort of dominant gears: combined floodplain/beel
sites in Satla-Bagda Polder 1
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Figure 6.9 Catch rates (scaled CPUE) of dominant gears: combined floodplain/beel
sites in Satla-Bagda Polder 1
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Figure 6.10

P Q

Comparison of catch rates of dominant gears used on floodplains and beels
within Satla-Bagda Polder 1 and outside on Bagihar beel, March 1993-
February 1994
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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 and 2, and
lower densities at the inside sites in seasons 3 and 4. Densities in season 5 were almost
1dentical in and out. Only the individual comparisons for seasons 2 and 3 were statistically
significant at the 5% level; the others were far from significant. Taken together, however,
there were highly significant seasonal differences in fish densities at inside and outside sites
(p<0.01).

Total annual catches per hectare by the 9 gears were higher at the outside sites than at the
inside sites (Table 6.12), but this in part is a reflection of higher effort at the outside sites.
Estimates of standardised effort per hectare, summed across all 9 gears and seasons, were
derived from the statistical analysis. For the inside sites, the total standardised effort
(measured in monofilament gill net hours per hectare) was 11,422, compared with 15,831
for the outside sites. Observed and predicted catches per hectare are shown in Table 6.12.

To make allowance for this difference in effort, estimates of the total annual catch per
hectare 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 6.12. The predicted total catch per hectare using the inside densities was 79.5 kg
(s.e. 2.5), while the corresponding figure predicted using the outside densities was 89.2 kg
(s.e. 3.3). This difference is significant statistically at the 5% level, and demonstrates that
the outside sites were more productive than the inside sites.

6.4 Species Composition and Biodiversity

6.4.1 Species richness

A total of 63 fish species were recorded outside the polder and 60 inside, from four sampling
sites combined in each area. Therefore, in terms of species richness there appears to be little
impact by FCD. However, if each site is examined individually, then greater differences

appear (Table 6.13).

FAP 17 : Supporting Volume No. 2 June 1994
84



)

_Table 6.13 Total Number of Fish Species Recorded at each Site Inside and Outside
Satla-Bagda Polder, March 1993 - February 1994

Outside Inside
Site No. of Species Site No. of Species
13 40 18 40
14 50 19 )
15 52 21 45
16 51 22 55

Within the polder, site 22 (Satla-Bagda floodplain/beel) is situated immediately alongside the
embankment and is bisected by a canal which connects directly with the outside Satla-Bagda
khal via a main regulator. Since at least one sluice gate was opened to drain water during low
tide and occasionally opened to allow restricted entry of floodwater at high tide, then fish had
the opportunity to enter. The proximity to the sluice gate may explain why this site supported
a higher number of species than other sites in the polder (Table 6.13). Excluding site 22, the
remaining sites within the polder supported about 10-20% fewer species than the sites outside
the polder. Thus, the more detailed site results suggest that biodiversity has been reduced
inside the FCD scheme.

Seasonal changes in species richness on floodplains and beel did not follow closely the
pattern observed in rivers and canals, which exhibited a sharp increase during and
immediately following the flood drawdown. Instead, species numbers on the floodplains and
beel increased more gradually, coinciding with the water rise and full flood period
(Fig. 6.11). Maximum species numbers were recorded during the winter both inside and
outside the polder, when kua dominated monthly catches.

These trends suggest that the number of species recorded in the catches from inside Satla-
Bagda polder expands from residual stocks which are able to over-winter inside the polder
and explosively increase during their pre-monsoon breeding season before being recruited
into the subsistence and commercial fisheries. It is possible that these same populations were
enhanced by recruitment of upstream migrating adults from khal to floodplain during the pre-
monsoon period when sluice gates were opened to allow the drainage of rainwater. However,
no direct evidence of such migrations was obtained during the present study. With the
exception of barrier (bana) and spear (juti) fishing for boal, no other fishing methods were
recorded which specifically targeted pre-monsoon upstream migrants in drainage canals.
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Figure 6.11 Seasonal variation in species richness in floodplains and beel in the SWR,
March 1993 - February 1994
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6.4.2 Species composition

Detailed breakdowns of the catch compositions by month of four sites pooled together inside
and outside the polder are presented in Tables 6.14 and 6.15. Species dominating the pooled
annual catches are listed in Table 6.16. The 20 species listed, together with prawns,
contributed between 92% and 95% of the total annual catch inside and outside the
embankment respectively.

Clearly, the species composition of the major part of the catch was very similar inside and
outside the polder. With the exception of one species, i.e. the large silurid catfish boal, all
species listed in Table 6.16 are capable of overwintering on the floodplain, and therefore
characterise the floodplain and beel resident fish community. Several species contained in this
list have been identified as floodplain residents in other areas of Bangladesh in the course of
the FAP 17 fisheries studies.

Species compositions were also determined with catches from dry season fish aggregating
devices such as katha and kua excluded. This made little difference to the list of dominant
species, other than to include the major carp, Labeo rohita, which then comprised 2.4% of
the total annual catch of Bagihar beel and 0.03% in the polder.

A decrease in the catch of rui within the polder is almost certainly the result of embankments
blocking the entry of carp hatchlings. The activities of commercial savar (drift nets designed

to collect carp hatchlings) fisheries provide an accurate indication of the timing of the first
appearance of hatchlings, their relative abundance and their disappearance from rivers. Savar
nets were recorded during fishing effort surveys on the Kumar River. The nets (and therefore
hatchlings) first appeared between 11 and 23 May, reached a peak abundance between 25
June and 10 July, and disappeared early in August. Because of rainfall runoff from floodplain
to rivers, carp hatchlings could not enter any floodplains, whether embanked or free

flooding, during May and early June. Only when the current direction reversed as a result
of rising river and canal levels, around mid-June, did river waters enter floodplains. On
Bagihar beel the timing of river flooding coincided with peak abundance of hatchlings.
However, because the regulators of the Satla-Bagda Polder were closed on high tides during
. June and July, only being opened on low tides to drain out rainwater, then carp hatchlings
could never enter the scheme and reach its floodplains and beel.

The situation regarding the other important migrant species Wallagu attu, or boal, is
different. This species moves from river to floodplain during the pre-monsoon and early
monsoon season to breed on the floodplains. Its movement onto the floodplain and beel of
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Table 6.16 Dominant Species of Floodplains and Beel of the SWR,
March 1993 - February 1994

Species Name Bagihar Beel (Outside) Satla-Bagda Polder 1
Colisa fasciatus 15.8 3.6
Channa punctatus 13.5 10.9
Heteropneustes fossilis 11.2 10.1
Channa striatus 6.4 3.8
Anabas testudineus 14.6 4.3
Notoprerus notopterus 2.6 1.4
Puntius sophore 171 28.9
Wallagu attu 1.2 <1
Nandus nandus _ 1.8 4.1
Clarias batrachus 1.2 <1
Mystus vittarus 1.2 3.1
Channa marulius <1 1.3
Prawn spp. 1.5 7.3
Xenentodon cancila 1.5 2.8
Macrognathus pancalus 1.2 1.8
Colisa lalia <l 3.1
Tetraodon cutcutia <1 1.2
Puntius ticto 1.4 1.6
Puntius conchonius 1.6 1.3
Glossogobius giurus <l 1.1
Rasbora daniconius 1.1 <l

the Bagihar beel complex was unrestricted. However, its access onto the floodplains of the
Satla-Bagda project was restricted by the large reduction in the number of entry points via
drainage regulators. The same is true regarding its emigration as both adults and Juveniles

during the flood drawdown.

That part of the total annual catch comprising dominant species was divided into resident
"sedentary" and migratory groups for floodplains/beel and canal habitats within the Satla-
Bagda Polder and outside on Bagihar beel (Table 6.17).
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Table 6.17 Percentage of Migratory and Resident Groups of Fish Species in
Floodplains and Canals in the SWR, March 1993 - February 1994

Habitat Migratory Resident
Floodplain/Beel Outside FCD 12 93.3
Inside FCD 0.3 91.2
Canal Outside FCD 2.2 97.8
Inside FCD 2.6 97.4

Clearly, migratory species made very little contribution to the bulk of the catch. This
phenomenon has also been identified during the FAP 17 study of the North West and North
Central Regions of Bangladesh, as well as in other areas in the South West region. In the
North East Region certain migratory species, e.g. the clupeid, chapila (Gudusia chapra)
forms an important part of floodplain catches. The reasons for its insignificance in other

regions are not known.
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