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SUMMARY

The Chatla-Fukurhati Project was selected for study as a representative example of
a partial flood control scheme. That the scheme did not provide the level of full flood
control to which it was originally designed was due to inadequate maintenance and

repair of regulators and embankments.

Andolir Beel was selected as a free-flooding control area. However, hydrological
studies revealed that the area was less freely-flooded than floodplains within the FCD
scheme and also more poorly drained. This was attributed to the development of a
network of rural roads which provided unplanned partial flood control.

Since Andolir Beel did not function as a free-flooding control area, it was not possible
to assess quantitative changes in flooding patterns within the scheme resulting from
the construction of flood control embankments. However, several hydrological
differences between sites inside and outside the FCD project were4dentified and these
provided a rational basis for the interpretation of differences in fish populations

between sites.

There was no difference in the timing of the first pre-monsoon rainfall floods or the
start of the flood drawdown between sites inside and outside the FCD project. The
magnitude of the pre-monsoon rainfall floods was about 0.5 metre lower than at sites
outside the scheme because of a more efficient drainage system which also resulted
in a more rapid flood drawdown in October. From mid-June to the end of November
flood levels inside the scheme were 0.5 metre higher than those outside it due to a
greater ingress of river floodwater. Therefore, a greater proportion of the monsoon
flood originated from river flooding inside the FCD scheme. The duration of the
flood was shortened by 2 to 4 weeks in December inside the scheme due to improved

drainage.

Seasonal variations in water temperature, pH, dissolved oxygen concentration,
conductivity and total dissolved solids were monitored in rivers, canals and
floodplains inside and outside the FCD project. No major differences in water quality
were detected on floodplains inside and outside the FCD project.

The annual catch per unit area of floodplains was 28% higher inside the FCD (142
kg/ha) than that outside (111 kg/ha). Seasonal patterns of catch were generally similar

xi
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11.

inside and outside the FCD with most of catch (65% outside, 57% inside) being
captured during November and December 1993. A slightly higher relative catch
recorded outside the scheme (41% of annual catch) in December compared with that
inside (37%) was related to the longer flood duration outside the scheme.

The annual catch per unit length of drainage canals for the period March 1993 to
February 1994 was 36% higher inside the FCD (4,124 kg/km) than that from canals
outside it (3,022 kg/km). Seasonal catch patterns were similar inside and outside the
FCD; the bulk (60% outside, 51% inside) of the catch was taken in one month only,
November 1993.

Statistical comparisons of seasonally pooled catch rates of several dominant gears
excluding kua revealed no overall significant difference between fish densities from
floodplains inside and outside the FCD scheme. The higher catch recorded inside the
scheme was due solely to higher levels of fishing effort. For those gears included in
the statistical analysis, total standardised effort measured in current Jal hours per
hectare was 8148 inside the FCD scheme compared with 3,618 outside it.

Kua contributed 41% and 42% of the total annual catch at sites inside and outside the
FCD scheme. Statistical comparisons of the catch per unit area of similar-sized kua
revealed no significant difference between fish densities from floodplains inside and
outside the FCD scheme. The higher catch recorded from kua inside the scheme was
due solely to the higher fishing effort measured in terms of the number of kua
harvests.

No statistically significant difference was found between fish densities from canals
inside and outside the FCD scheme. The higher catch recorded from the inside site
was again due solely to higher levels of fishing effort. Total standardised effort,
measured in jhaki jal hours per km, was 9,406 compared with 5,765 from the outside
canal.

Slightly more fish species were recorded from annual canal catches inside the FCD
scheme (63 species) than outside it (59 species). The difference in species diversity
was more marked on floodplains where 38% more species were recorded from the
annual catch inside the FCD scheme (80 species) than outside it (58 species).

Xii
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Floodplain resident species dominated the annual catch from sites outside the FCD
to a much greater degree than inside it (94% vs 70% by weight of the annual catch).
Only 13 migratory or riverine species were recorded outside the FCD compared with
37 species inside the scheme. Migratory species comprised 3% of the catch by weight
outside the FCD and 13% inside. The greater contribution to the catch by these
species was attributed to increased ingress of river floodwaters compared to that on
floodplains outside the FCD scheme. The blockage to fish migration in areas outside
formal flood control embankments was in turn attributed to rural road construction
projects typical of those supported by the Food for Work Programme.

The study identified kua as an extremely important fishing method used on floodplains
inside and outside the FCD scheme. High species diversity retained by kua during
winter months is a feature which enhances their potential conservation and
management value as small-scale fish sanctuaries when left unfished during winter.

Xiii
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CHATLA-FUKURHATI FCD
1 STUDY AREA: BACKGROUND

The Chatla-Fukurhati Project is one of two flood control and drainage (FCD) schemes
selected for study in the South West Region of Bangladesh, the other being the Satla-Bagda
Project (Fig. 1.1). The results of fisheries studies on Satla-Bagda have been documented
separately in Supporting Volume No. 2.

The Chatla-Fukurhati Project is a flood control scheme located between Faridpur and
Madaripur. The scheme was compared with a control area of reportedly free-flooding land
20 km to the south lying immediately east of the town of Rajoir. The scheme covers an area
of 12,100 ha and is bounded by 26 km of flood control embankment to the north and east,
9 km of metalled road in the south and 7 km of rail in the east (Fig. 1.2). The embankment
was constructed in the late sixties to control flooding from Padma River and its tributaries
the Arial Khan and Bhubaneswar with the aim of protecting the winter rice harvest. At the
same time, canal excavation work was carried out to improve the drainage of beel so that a

greater area of winter rice could be planted on low-lying land.

During the eighties the eastern embankment was raised but this did not prevent breaching and
direct river flooding inside the scheme during the very high floods of 1988 when the Padma
River overspilled its banks. During the period of the present study (1993-1994), two breaches
remained in the eastern embankment but their effect on flooding of the lower-lying central
region of Chatla Beel was reduced by a continuous line of village roads forming
embankments running north-south inside the scheme. On the northern embankment, gates of
the two largest regulators failed to operate due to lack of maintenance and this allowed entry
of floodwaters from the Bhubaneswar River to the western part of the scheme. Despite
embankment breaches and ineffective regulators, local farmers and fishermen reported that
the embankments and canal excavation work had not only delayed floods but reduced their
extent, depth and duration.

The scheme was therefore selected for study as a representative example of partially
functioning FCD projects. A broader survey undertaken as part of the initial scheme selection
process revealed that most FCD schemes in this part of the South West Region did not
provide the level of flood control for which they were designed principally because of
embankment breaching or inadequate maintenance of regulators.

FAP 17: Supporting Volume No. 3 1 June, 1994
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The control area is bordered in the east by the Arial Khan River and in the north and west
by the Kumar River, a distributary of the Arial Khan (Fig. 1.3). The absence of flood control
embankments along the Kumar immediately to the north of the floodplain sampling sites
allowed entry of floodwaters by direct overbank spillage. In addition, a series of canals
transported floodwaters from both northern and eastern arms of the Kumar onto the adjacent
floodplains. Extensive village development in the control area resulted in the construction of
numerous inter-connecting village roads which served as partial or full-flood control
embankments depending on their height and the presence of drainage culverts.

FAP 17: Supporting Volume No. 3 2 June, 1994



Figure 1.1 Location of study areas within the South West Region
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2 DESCRIPTION OF SAMPLING SITES

Two floodplain sites (SW05 and SW06) were selected inside the scheme and two outside it
(SWO09 and SWI10) covering total sampling areas of 302 ha and 292 ha respectively
(Table 2.1). Land types defined in terms of agro-ecological units were similar at sites inside
and outside the scheme indicating similarities in the historical distribution of soil types, land
heights, flooding patterns and agricultural capabilities (see Supporting Volume No. 15 for
further details). Sites inside the scheme were located on a fairly extensive central low-lying
area known as Chatla Beel. This area was surrounded by higher and therefore less deeply
flooded land within the scheme (Fig. 1.2). Area elevation curves were constructed for each
site from topographical maps using electronic planimetry (Fig. 2.1). The range of land
heights at the two inside sites was identical (1.5-3.4 m PWD), however site SW05 comprised
a greater proportion of slightly higher land than its neighbouring site SW06 (Fig. 1.2).

Table 2.1 Description of sampling sites

Size

Site In/Out
code Site name Habitat FCD Area Length

(ha) (km)
SWol1 Padma River Main River Out 1256 8.20
SWO02 Arial Khan River Secondary River Out 317 10.55
SWO03 Bhubaneswar River Secondary River Out 27 5.40
SWo04 Bogail Khal Canal In 4 3:73
SWO05 Kumardanga Floodplain Floodplain In 172
SW06 Chatla Beel Beel In 130
SW07 Kumar River Secondary River Out 134 13.35
SWo08 Rajandi Khal Canal Out 6 4.69
SW09 Mohipauls Floodplain Floodplain Out 181
SWI10 Andolir Beel Beel QOut 111

Both sites were located on land sufficiently low to provide the opportunity for the
development of winter fisheries based on fish pits (kua) excavated on the floodplain to attract
and trap wild fish. During the winter both sites supported extensive crops of HYV rice with
some mustard which were planted during the last two weeks of November and early
December. During the monsoon each site supported a mixture of a little jute grown on the
highest land adjacent to villages, deep water aman on land of intermediate elevations and

FAP 17: Supporting Volume No. 3 74 ‘ June, 1994
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Figure 2.1 Area elevation curves of floodplain sites inside and outside the Chatla-
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open-wdters with dense rooted macrophytic vegetation and only a few sporadic patches of

water hyacinth.

Floodplain sites outside the scheme covered approximately the same range of land heights
(1.5-3.0 m) as those inside. Area elevation curves indicated that site SW10 contained
relatively more lower land than SW09 and that both were a little lower than inside sites
(Fig. 2.1). Seasonal changes in the distribution of agricultural crops and aquatic macrophytic
vegetation were very similar to those observed at sites inside the scheme. During the
monsoon a small area of jute remained on higher ground next to villages whilst deep water
aman was planted on intermediate elevations and the deeper areas supported a variety of
rooted macrophytic plants in open waters which were largely free from water hyacinth.
During the winter the whole floodplain was used for HYV rice and, to a lesser extent,
mustard.

Canals linking floodplain sites to adjacent rivers were also monitored inside and outside the
FCD scheme (Table 2.1). A 3.7 km stretch of Bogail Khal was sampled which drained sites
inside the Chatla-Fukurhati scheme and emptied into the Kumar River (Fig. 1.2). Outside the
FCD scheme, a 4.7 km stretch of Rajandi Khal was sampled which drained floodplain sites
and emptied into another arm of the Kumar system (Fig. 1.3). The canals were of similar
size with average widths of 11.7 m and 13.0 m for Bogail and Rajandi respectively.
However, the flow in Rajandi Khal was impeded more than that in Bogail Khal and this was
caused by the build up of dense packs of water hyacinth which prevented fishing in some
stretches between May and July 1993.

Sampling sites were also selected on a series of linked rivers which connected with floodplain
sites inside and outside the scheme. These sites were selected to provide information on the
movement of fish between river and floodplains. Sampled rivers included the Padma and its
distributaries the Arial Khan and the Bhubaneswar and also the Kumar River, a distributary
of the Arial Khan River (Fig. 1.1). The Arial Khan and Kumar Rivers flow throughout the
year whereas the Bhubaneswar is highly seasonal, drying completely during the winter.
Descriptions of the riverine sites have been presented previously in Supporting Volume
No. 2.

FAP 17: Supporting Volume No. 3 9 June, 1994
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3 HYDROLOGY

At each floodplain site water depths were measured every two weeks at fixed points on
different land heights so that a range of water depths was sampled. At the same time, the
extent of the flood was recorded on sketch maps and points of entry and exit of floodwaters
were noted together with the direction of water flow in feeder and drainage canals associated

with each site.

3.1 Qutside the Scheme

During 1993 the first flooding of floodplain sites occurred in early April following persistent
heavy rainfall during late March which was preceded by unusually early rains in February.
No measurements of water depth were taken in April but field reports made during fisheries
surveys revealed that site SWO09 remained dry whilst some pools of shallow water
accumulated on site SW10 although little fishing activity was observed. During May rainfall
flooding increased and by the end of the month about 60% of the area of site SW09 was
submerged and 80% of SW10. At this time the maximum water depth was about one metre
(Fig. 3.1). Rainfall flooding continued up to mid-June when river levels rose and the
direction of water flow in canals to the west reversed, thus bringing the first river
floodwaters on to the floodplain. Tidal influence was relatively small in winter and negligible
during the monsoon.

River levels continued to rise in J uly when sites were completely submerged and again in
August resulting in increased ingress of river water via canals on the western and
northwestern site boundaries. About 3 km to the north and northwest of the sites, the Kumar
River overspilled its banks in areas unprotected by village roads and flood control
embankments. However, the southerly flow of these floodwaters was impeded by a network
of village roads surrounding the sampling sites. Roads to the north were eroded in places
allowing some entry of floodwaters from Kumar. No floodwater directly flowed into the sites
from either canals or overbank spillage from the Arial Khan River lying 7 km to the east of
the sites.

Flooding reached a peak between late August and mid-September when a maximum depth
of 2.5 m was recorded in low-lying areas (Fig. 3.1). During this period the sampling site on
Rajandi Khal which formed the southern boundary of site SW09, overspilled its northern
bank onto the floodplain. From late September to the end of November, as river levels

FAP 17: Supporting Volume No. 3 11 June, 1994
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decreased, floodwaters drained from the floodplain via canals. Later, during the winter
months (December -January) when connections with canals were lost, further reductions in
residual water resulted from seepage and evaporation until the only waterbodies which
remained on the floodplain sites were man-made kuas. In January and February winter rice
paddies received additional water from tubewell irrigation. These fields were not used for
supplementary capture fisheries.

3.2 Inside the Scheme

Initial measurements of water depth taken in early May 1993 indicated that the first rainfall
flooding almost certainly occurred in April despite the absence of fishing activities at that
time. Water depths resulting from rainfall flooding inside the scheme during May were
approximately 0.5 m lower than those on floodplain sites outside it (Figs. 3.1 and 3.2). The
difference could be attributed to a more efficient drainage system within the scheme. Between
mid-June and early July, flood levels increased rapidly coinciding with a sharp rise in water
levels of the Padma River (Fig. 3.3) which fed the Arial Khan and Bhubaneswar rivers
running along the eastern and northern boundaries of the scheme. Floodwaters from the
Bhubaneswar first entered the scheme in mid to late June via two large open regulators on
the northern embankment. River waters flowed south into the Kumar and supplied floodplains
to the west of the sampling sites. A small flow of water from the Bhubaneswar entered the
sampled floodplain through a northern canal. However, most river floodwater entered via
canals to the east which transported floodwaters from the Arial Khan which entered through
two breaches in the eastern embankment. The general direction of flow of water across the
floodplains was from the north and east towards the south and west emptying into the Kumar
system.

Flooding reached a peak in early to mid-September when a maximum depth of 3.3 m was
recorded on the lowest land. At this time substantial areas of higher land (>4.5 m) inside
the scheme remained dry or with only shallow (<0.3 m) flooding. The flood recession
commenced in late September and water levels decreased rapidly until late November
following closely the falling levels in the adjacent Padma River (Fig. 3.3). The two sampling
sites were drained principally by one canal, Bogail Khal, which was sampled along its entire
length running south. During the initial flood recession some waters also drained out of a
canal to the east which also ran southwards to the Kumar. Following the disconnection
between floodplains and canals, the remaining residual waters gradually decreased during
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Depth of water(cm)

Figure 3.2 Seasonal variation in water depths at different land elevations on floodplains

inside the Chatla-Fukurhati Project
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December and January due to seepage and evaporation, leaving water only in kuas and
irrigated rice fields.

3.3 Impact of FCD Project

3.3.1 Flood source

Pre-monsoon rainfall flooding drained more rapidly within the scheme while river
floodwaters entered more freely than those on sites outside the scheme. Therefore a greater
proportion of the monsoon flood resulted from river flooding inside the scheme compared
with the sampled areas outside it.

3.3.2 Flood timing and duration

The FCD scheme had no effect on the timing of the first pre-monsoon rainfall floods, the
first entry of the river floodwaters, and the start of the flood drawdown. However, the rate
of flood drawdown was greater inside the scheme than outside and this could be attributed
to a more efficient drainage system. The more rapid flood recession inside the scheme would
be expected to result in higher water velocities in drainage canals and on floodplains although
no measurements were obtained to confirm this. As a result of the more rapid flood
drawdown, the duration of the flood was shortened by two to four weeks in December when
residual waters dried more rapidly than those on sites outside the scheme.

3.3.3 Flood magnitude and extent

The depth of pre-monsoon rainfall flooding was about 0.5.m lower than that outside the
scheme because of a more efficient drainage system. However, from mid-June until the end
of November flood levels inside the scheme were about 0.5 m higher than those outside it
resulting from the greater ingress of river floodwaters via khals and breaks in embankment.

3.4  Conclusions

The principal conclusion to be drawn from the summaries of flooding patterns given above
is that the floodplain sites selected as free-flooding control areas were in fact less freely-
flooded than floodplains within the scheme and also more poorly drained. Preliminary
investigations prior to selection of the scheme and control areas indicated that direct overbank
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spillage from the Kumar river into the control sites had a greater impact on flooding than that
of the Arial Khan and Bhubaneswar on the Chatla Beel within the scheme. That this did not
occur can only be attributed to the network of earthen roads, in varying states of repair,
around the control site acting as flood control embankments.

This serves as one example of a considerably larger-scale problem arising from rural road
development projects, frequently supported by the Food for Work Programme, which
proceed without detailed consideration of the impact on local drainage patterns. This often
results in few or no culverts being installed thus leading to drainage congestion which may
adversely affect agriculture and cause blockage to fish movements thereby reducing the
contribution of migratory species to fish catches.

Since sites outside the scheme did not function as free-flooding control areas, it was not
possible to accurately assess quantitative changes in flooding patterns within the scheme
resulting from the construction of flood control embankments.
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B WATER QUALITY

Surface water measurements of temperature, PH, dissolved oxygen (DO), conductivity and
total dissolved solids were made at monthly intervals using electronic metering techniques.
Seasonal variations in each of these parameters are presented for one representative
floodplain site inside and outside the FCD scheme and for the principal feeder rivers, the
Arial Khan and the Kumar (Figs. 4.1-4.4). Given that temperature, pH and DO levels on
floodplains generally depend on the time of day, attempts were made to standardise times
when measurements were taken. However, this was not always achieved and whilst most
readings were taken between 08.00-12.00, some were outside this range. Therefore the data
presented in Figs. 4.3 and 4.4 also reflect diurnal changes as well as seasonal variations.

Dissolved oxygen concentrations in open waters of floodplains ranged from about 3-5 mg/l
and 1-5 mg/l inside and outside the FCD scheme respectively. Previous more detailed studies
carried out in Bangladesh showed that oxygen levels fluctuated over a 24 hour period from
anoxic (zero oxygen) condition near dawn to supersaturation in mid-afternoon in several deep
water rice fields (DWR) and open water floodplains" 2. These studies also revealed
considerable vertical stratification in oxygen levels in DWRs with lowest concentrations (near
zero) in the bottom layers whilst surface layers remained near saturation. The effects of
stratification were found to be more pronounced towards the end of the flood season when
amounts of decomposing macrophytic vegetation increased.

No clear seasonal patterns in the variation of pH levels were observed at any site and the
range in pH values recorded inside the scheme (6.9-7.5) was similar to that outside it (6.5 -
7.5) and to values recorded from adjacent rivers. All PH values recorded on floodplains were
near neutral level posing no danger to fish health or survival.

Conductivities of floodplain waters showed similar seasonal trends inside and outside the
scheme. Lowest values (about 200 uS) were recorded during full flood conditions when river
waters entered the floodplains. Following the flood drawdown, conductivities increased to

I
' ODA, 1984 Nitrogen fixation in deepwater rice ficlds of Bangladesh. Final Report 1981-1984
presented to the Overseas Development Administration, UK.

2 ODA, 1988 Deepwater Rice Project, Phase Two. Annual Technical Report for 1987, Bangladesh
Rice Research Institute and UK Overseas Development Administration.
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about 300-600 xS between December 1993 and February 1994 at inside and outside sites.
The increase can be attributed to a combination of natural changes such as plant
decomposition in decreasing volumes of water and artificial processes such as the seepage
into sites of pumped tubewell water used to irrigate winter rice crops. The highest value
recorded (838 uS) at SWO5 in February 1993 was almost certainly the result of pumped
irrigation.
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Figure 4.1 Water quality, site SW02: Arial Khan River
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Figure 4.2 Water quality, site SW07: Kumar River
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Figure 4.3 Water quality, site SW09: floodplain outside FCD project
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Figure 4.4 Water quality, site SW0S5: floodplain inside FCD project
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5 RIVER FISHERIES

Fishing activities in rivers, canals and floodplains were monitored at fortnightly intervals
between February 1993 and February 1994 using 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 the fisheries of the Chatla-Fukurhati Scheme

and its control area, Andolir Beel.

Detailed descriptions of the fish and fisheries of rivers studied in the South West Region have
been presented previously (Supporting Volume No. 2, Fisheries Study: Satla-Bagda
Polder 1). In the present report data on the seasonal changes in catch compositions are
summarised briefly to provide information on the relationship between fish populations in
these rivers and on floodplains inside and outside the Chatla-Fukurhati Scheme.

5.1 Biodiversity and Catch Composition

5.1.1 Species richness

A total of 71 species of fish was recorded from each of the Arial Khan and Kumar rivers
between February 1993 and February 1994, compared with 62 from the Bhubaneswar River
(Fig. 5.1). Seasonal patterns in the variation in total number of species were very similar in
the perennial Arial Khan and its distributary, the Kumar. The numbers of species recorded
generally declined during the flood season, June to September, but rose sharply during the
flood drawdown in October and November before declining again during the winter months,
December to February. The trend found in the Bhubaneswar reflected its highly seasonal
nature, ranging from completely dry in the winter (February-April) to the sudden arrival of
an influx of floodwaters from the Padma in mid-June followed by spate conditions in
September. All three rivers exhibited peak numbers of species during the drawdown when
many species migrated from the rapidly drying floodplains.
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Figure 5.1 Seasonal variation in the number of fish species recorded from rivers in
the South West Region, February 1993 - February 1994
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5.1.2 Catch composition

The percentage contributions to the total annual catch made by dominant species in each river
are presented in Table 5.1. More detailed results of monthly catch compositions are given
in Tables 5.2 to 5.4. Species listed in tables have been divided into three categories of habitat
preference defined below: '

a) Riverine

Species which are usually confined to rivers and estuaries (or sea in the case of ilish)
throughout their life cycle with no dependence on the floodplain, although some
species can occasionally be found on more extensive floodplains, particularly in the
North East Region.

b) Migratory
Species which move between river and floodplain during different stages of their life

cycle.

¢) Floodplain resident

Species which are capable of surviving in perennial waters of the floodplain
throughout the year. Many of these species inhabit a variety of freshwater habitats,

including large rivers.

Catches from both the Arial Khan and Kumar rivers were dominated by prawns (30-31%)
and secondarily by bailla (19%). In contrast, prawns comprised 10% of the catch from the
seasonal Bhubaneswar River and bailla only 4%. Riverine and migratory species formed
about 41% of the catches from both the Arial Khan and Kumar but less in the Bhubaneswar
(26%) where large riverine species were absent but proportionately more migratory species,
particularly major carps, were found. The most abundant riverine species were ilish in the
Arial Khan and kachki in the Kumar. Floodplain resident species formed 27% and 29% of
the catches from the Arial Khan and Kumar but dominated (64%) catches from the
Bhubaneswar where most (84 %) of the annual catch was captured during the two months of
the flood drawdown (October-November) when fish moved off the floodplains into rivers.

FAP 17: Supporting Volume No. 3 27 June, 1994



Table 5.1 Percentage contribution to the total annual catch by dominant
species in rivers of the South West Region, March 1993 —

February 1994

catch in each river

2. Shaded values highlight the most abundant species(>4%)
3. See text for definitions of habitat preference categories

28

Habitat Species name Rivers
Preference Scientific Bengali Arial Khan | Kumar Bhubneswar
Riverine Rita rita Rita 24 1.0 -
Hilsa ilisha Lish 1 19 .
Corica soborna Kachki . -
Rhinomugil corsula Khorsula 28 = -
Allia coila Kajuli - = -
Clupisoma garua Ghaura 1:7 24 -
Pama pama Poa - 12 —
Pangasius pangasius Pangas 29 - =
Subtotal 29.7 234 =
Migratory Aorichthys aor Ayre 36
Mystus bleekeri Golsha tengra -
Mystus cavasius Kabashi =
Catla catla Catla =
Cirrhinus mrigala Mrigel =
Cirrhinus reba Raik =1
Labeo bata Bata =
Labeo rohita Rui -
Gudusia chapra Chapila =
Wallagu attu Boal 1.6 — -
Subtotal 52
1Floodplain | Mystus vittatus Tengra -
Resident Colisa fasciatus Khalisha - - 13
Xenentodon cancila Kaikka - v
Puntius conchonius | Canchan puti - 1.4 1.2
Puntius sophore Puti
Puntius ticto Tit puti
Glossogobius giurus Bailla
Lepidocephalus guntea Gutum
Channa marulius Gajar
Channa punctatus Taki
Channa striatus Shol
Macrognathus aculeatus Tara baim
Macrognathus pancalus Guchi
Mastacembelus armatus Baral baim
Notopterus notopterus Foli
Tetraodon cutcutia Potka
Subtotal -
Macrobrachium rosenbergii | Golda
Prawn spp. Chingri/Icha
Subtotal 31.2 303 9.7
Grand total 87.2 85.6 90.5
Notes: 1. Dominant species are those species contributing 1% or more by weight to the total annual
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6 CANAL FISHERIES
6.1  Total Catch
6.1.1 Pattern of catch

Seasonal variations in total catch followed an almost identical pattern at sites inside and
outside the scheme (Fig. 6.1). The only major difference occurred in December when the
catch from Bogail Khal inside the scheme was proportionately greater (32% of annual catch)
than that from Rajandi Khal (15%). In both canals peak catches were recorded in November
when fish moved off the floodplains towards adjacent rivers. In Rajandi Khal, 60% of the
total annual catch was taken in this month alone while in Bogail Khal 51% of the annual
catch was taken in the same month.

These are substantially higher proportions than those recorded from Satla-Bagda Polder and
Bagihar Beel in the South West Region (Supporting Volume No. 2). In the latter study much
higher shares of the annual catch were taken during the winter between December 1993 and
February 1994. The difference in seasonal patterns of catch between the two areas can be
explained in terms of their hydrological cycles. The canals around the Satla-Bagda Project
and Bagihar drained lower-lying land and most were perennial whereas Rajandi and Bogail
Khals drained higher land and were seasonal, drying out almost completely in March.

6.1.2 Size of catch

The total annual catch per unit length from Bogail Khal, inside the scheme, was 36% higher
than that from Rajandi Khal outside it. In terms of catch per unit area, the difference between
canals was even greater, with the catch in Bogail Khal being 52% higher than in Rajandi
Khal since this was slightly wider (13m) than Bogail (11.7m). Examination of total monthly
catches showed that only in December 1993 was there a major difference between canals
(Fig. 6.1). During this month the catch per km from Bogail Khal was 1,318 kg compared
with only 465 kg from Rajandi Khal. The substantially lower catch in December was the
principal cause of the overall lower annual catch from Rajandi Khal.
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Figure 6.1 Seasonal variation in the catch (kg/km) from canals outside and inside
the Chatla - Fukurhati Project, February 1993 - February 1994
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Compared with other canals studied in the South West Region, Bogail Khal supported the
highest annual catch per unit length and per unit area whilst catch values from Rajandi Khal
were very similar to those from Kalabari Khal which drained a free flooding area of Bagihar
Beel (Table 6.1).

Table 6.1 Annual catch from canals in the South West Region, March 1993 -
February 1994

Annual catch

FCD Project Site Name
e kg/km kg/ha
Chatla-Fukurhati Project Outside: SWO08 Rajandi Khal 3,022 2,325
Inside: SWO04 Bogail Khal 4,124 3,525
Satla-Bagda Polder | Outside: SW11 Amgramer Khal 785 500
SW17 Satla-Bagda Khal 3,376 338
SWi12 Kalaban Khal 2,975 2,419
Inside: SW20 Ambola Khal 2,182 1,818

6.2 Pattern of Fishing

6.2.1 Catch by gear

The percentage contributions made by dominant gears to the total annual catch from each
canal site are presented in Table 6.2. More detailed lists of percentage monthly and annual
catches of all recorded gears are given in Tables 6.3 and 6.4.

The total numbers of different types of gear used in each canal were similar: 14 and 15 in
Bogail and Rajandi respectively. Veshal predominated in both canals, taking 44% of the
annual catch from Rajandi and 31% from Bogail. Gears which captured similar proportions
of the annual catch inside and outside the FCD scheme included Jhaki jal (17% inside, 19%
outside) and hand fishing (5% inside, 6% outside). Major differences in gear use between
sites included the predominance of ber jal and small-scale gears such as doiar traps and akra
on Bogail Khal compared with their limited use on Rajandi Khal. Results of household
surveys carried out as part of FAP 17 socio-economic studies on neighbouring rural
communities also revealed a greater abundance and use of ber Jal and small gears such as
traps and hook/lines inside the Chatla-Fukurhati compared with areas outside it. Conversely,
gears which contributed higher proportions of the canal catch outside the scheme included
thella jal and katha.
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Table 6.2 Percentage contribution (by weight) to the total annual catch made by

dominant' gears in canals outside and inside the Chatla-Fukurhati Project,
March 1993 - February 1994

Gear name Outside FCD: Inside FCD:
Site SWO08 Site SW04
Veshal 43.9 31.1
Jhaki jal 18.8 17.1
Thella jal 9.4
Katha 8.5 4.2
Hand fishing 6.5 4.6
Ber jal 4.5 2103
Akra - 7.6
Doiar trap - 5.6
Note: 1. Dominant gears are defined as those gears which when ranked in order of abundance, comprised at least 90% of the total annual
calch

6.2.2 Catch by gear by month

Seasonal patterns of canal fishing differed inside and outside the FCD scheme. During the
pre-monsoon months of March and April 1993 when catches were very low in Rajandi Khal,
Jhaki jal and thella jal took most of the catch and later, during the rising and full flood (June-
September) veshal took almost the whole catch (Fig. 6.2). During November, when the catch
increased considerably, veshal accounted for 56% of the total while jhaki jal and thella jal
again increased in importance, taking 15% and 10% of the catch respectively.

The sudden increase in catch during this month was a function of both increased fishing
effort of the dominant gears (Fig. 6.3) and also increased catch rates (Fig. 6.4). During the
winter months katha, ber jal and mechanical dewatering were the principal methods
contributing most of the catch.

Inside the FCD scheme, on Bogail Khal, jhaki jal and thella were unimportant during the
pre-monsoon months of March and April, instead doiar traps accounted for most of the catch
(60-70%). During the rising floods of June doiar caught 96% of the catch and in July took
the whole catch, albeit small, consisting only of prawns (Table 6.3 and Fig. 6.5). Veshal
became important only during the flood drawdown. When catches rose sharply in November,
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veshal accounted for about half the total catch, the remainder being taken mainly by ber jal
and jhaki jal. The peak catch of November resulted, in part from increased fishing effort of
the dominant gears particularly veshal, although ber jal and jhaki jal expended greater effort
in December and October respectively (Fig. 6.6). The increased catch could also be
attributed to the substantial increase in catch rate of veshal and to a lesser extent, ber jal
(Fig. 6.7). During the winter months, fishing patterns again differed from those observed
outside the scheme. In December, ber jal provided the bulk of the catch while in January and
February, akra and jhaki jal predominated.

6.3  Statistical Comparison of Catch Rates Inside and Outside the FCD Project

Statistical analyses of seasonally pooled catch rates of gears used inside and outside the FCD
scheme were carried out following the methods described in Final Report, Appendix 1. The
underlying assumption of these methods is that once differences in catchabilities between
gears is accounted for then any further differences in catch rates inside and outside the FCD
scheme are due solely to differences in fish densities.

At the inside site, Bogail Khal, over 90% of the total catch per kilometre for the period
March 1993 to February 1994, excluding karha and kua, was taken by six gears. At the
outside site, Rajandi Khal, over 90% of the total catch per kilometre over the same period
was taken by five gears. In all, seven gears were used in the statistical analysis of catch
rates, as listed in Table 6.5. Four gears appeared in both lists: veshal, jhaki jal, hand fishing
with dewatering and ber jal. Veshal took 32% of the catch per kilometre at the inside sites,
and 50% at the outside sites. A total of 231 individual catch rate observations was 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. There
was generally good agreement between observed and predicted catch rates, except for veshal
at the outside sites in season 5, jhaki jal in season 3 at both inside and outside sites, and for
ber jal in season 4 at both inside and outside sites, where there were discrepancies. Only in
one case could these discrepancies not be traced to single or small numbers of catch rate
observations. Repeating the statistical analysis with these small numbers of observations
removed resulted in almost no change in the parameter estimates or significance levels of the
various tests, so the discrepancies did not bias the results.
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Figure 6.2 Percentage of total monthly catch taken by dominant gears: canal
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Effort(gear hours)
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Figure 6.3 Total monthly fishing effort per kilometre of canal by dominant
gears: site SW08 (outside FCD)
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Scaled CPUE
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Scaled CPUE

Figure 6.4 Scaled CPUE of dominant gears: canal site SW08 (outside FCD)
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Figure 6.5 Percentage of total monthly catch taken by dominant gears:
canal site SW04 (inside FCD)
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Figure 6.6 Total monthly fishing effort per kilometre of canal by dominant

gears: site SW04 (inside FCD)
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Figure 6.7 Scaled CPUE of dominant gears: canal site SW04 (inside FCD)
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Note: Scaled CPUE are values of CPUE expressed as a proportion (decimal) of the maximum monthly value recorded.
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Parameter estimates measuring the seasonal differences in underlying density of fish at the
inside and outside sites indicated a lower density at the inside sites in season 1, and higher
densities at the inside sites in seasons 2, 3, 4 and 5. Only the comparison for season 5
approached statistical significance at the 5% level when each was considered individually.
Taken together, no significant difference was found in fish densities at inside and outside
sites (p>0.27).

Total annual catches per kilometre by the seven gears were very much higher at the inside
site than at the outside site (Table 6.5). However, given the lack of significant differences
in fish densities between inside and outside sites detected by the statistical analysis, this is
due solely to higher levels of fishing effort expended at the inside site. Estimates of
standardised effort per kilometre, summed across all seven gears and seasons, were derived
from the statistical analysis. For the inside site, the total standardised effort (measured in
jhaki jal hours per kilometre) was 9,406, compared with 5,765 for the outside site. Observed
and predicted catches per kilometre are shown in Table 6.5.

6.4 Biodiversity and Catch Composition

6.4.1 Species richness

A total of 59 fish species was recorded from Rajandi Khal outside the scheme compared with
a slightly higher total of 63 species from Bogail Khal inside it. Seasonal variations in species
diversity followed somewhat different patterns in each canal (Fig. 6.8). Lowest numbers of
species were generally recorded during the pre-monsoon months of 1993 in both canals.
However, diversity increased sharply in July in Rajandi Khal and, apart from a temporary
decrease in August, remained around the same level (32-38 species) until January and
February 1994 when diversity once again declined. In contrast, diversity progressively
increased in Bogail Khal to reach a maximum in November coinciding with the peak catch
before decreasing slightly during the winter months.

6.4.2 Catch composition

The percentage contribution to the total annual canal catches made by dominant species are
presented in Table 6.6 More detailed monthly catch compositions for each site are given in
Table 6.7 and 6.8. In all tables, species are divided into three categories based on habitat
preference: a) riverine, b) migratory and c) floodplain resident (see section 5.1.2 for
definitions).
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Table 6.6 Percentage contribution (by weight) to the annual catch by dominant
species from canals outside and inside the Chatla—Fukurhati Project,
March 1993 — February 1994

Habitat | Species name Rajandi Khal Bogail Khal
Preference Scientific Bengali SWO08(Outside)| SWO04(Inside)
Migratory Aorichthys aor Ayre - 33
Catla catla Catla 1.4 —
Labeo rohita Rui 2.0 13
Notopterus chitala Chital — L6
Subtotal 33 6.1
Floodplain Anabas testudineus Kor — 1.1
Resident Mystus tengara Bajari tengra 1.0
Mystus vittatus Tengra 82
Colisa fasciatus Khalisha
Colisa lalia Lal khalisha
Xenentodon cancila Kaikka
Puntius conchonius Canchan puti
Puntius sophore Puti
Puntius ticto Tit puti
| Rasbora daniconius Darkina
Glossogobius giurus Bailla
Lepidocephalus guntea Gutum 1.3
Channa marulius Gajar :
Channa punctatus Taki
Channa striatus Shol
' Heteropneustes fossilis Shingi 1.1 22
Macrognathus aculeatus Tara baim =
Macrognathus pancalus Guchi
Mastacembelus armatus Baral baim
Nandus nandus Bheda 2.1 =
Notopterus notopterus Foli = 1.4
) Tetraodon culcutia Potka 1.8 12|
Subtotal 84.4 80.6
Other | Prawn spp. Chingri/Icha B 38
| Grand total 91.4 904

Notes: 1. Dominant species defined as those species contributing 19 or more by weight to the total annual catch

2. Shaded values highlight the most abundant species(>4%)

3. See text for definitions of habitat preference categories (section 5.1.2)
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Figure 6.8 Seasonal variation in the number of fish species recorded from canals outside

and inside the Chatla-Fukurhati Project , February 1993 - February 1994

Rajandi Canal (SW08) : Outside FCD
Total Number of Species = 59(59)
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Notes: |, Annual total number of species recorded between March 1993 and February 1994 given in parentheses

2. No fishing activities were observed at SWO08 in May
3. Fishing activities observed at SW04 in July comprised doiar traps which captured prawns only

55



Floodplain resident species dominated the canal catches both outside the scheme (91 %) and
inside (86%). Migratory species were proportionately twice as abundant inside the scheme
(9%) compared to outside it (5%). Similarly, riverine species contributed less than 0.1% of
the catch from Rajandi Khal but comprised 1.4% of the total catch from Bogail Khal
(Table 6.9).

Table 6.9 Percentage contribution of riverine, migratory and floodplain resident fish
species to the total annual catches outside and inside FCD projects in the
South West Region, March 1993 - February 1994

Site In/Out % Annual Catch

FCD Project code FCD Site name . ;
Riverine | Migratory | Floodplain

resident
Chatla-Fukurhati | SWO08 Out Rajandi Khal <0.1 5.0 91.0
SWo4 In Bogail Khal 1.4 9.2 85.5
Satla-Bagda SWi2 Out Kalaban Khal <0.1 3.2 94.2

Polder 1

SW20 In Ambola Khal <0.1 4.0 83.8

The composition of dominant floodplain species was generally similar inside and outside the
Chatla-Fukurhati scheme although there were differences in the relative importance of
individual species between sites (Table 6.6). Puti (P. sophore) was the most abundant fish
in catches from both canals while kaikka, tit puti, gutum and darkina were relatively more
abundant in Rajandi Khal and taki, tengra and guchi were more common in Bogail Khal.
Prawns were taken in similar proportions (4 %) in both canals. The compositions of dominant
species recorded in the catches from comparable canals inside and outside Satla-Bagda
Polder 1 (Supporting Volume No. 2) were very similar to those found in this study but again
some differences were seen in the relative abundance of individual species.

Only one riverine species was recorded from Rajandi Khal compared with nine found in
Bogail Khal (Table 6.10). No riverine species comprised 1% or more of the total annual
catch. However, examination of monthly catches revealed that three species, kajuli, ghaura
and phasa were particularly important during the flood drawdown in September and October
when overall catches still remained low (Table 6.8).

A total of 16 migratory species was recorded in Rajandi Khal compared with 18 from Bogail
Khal. Most species were uncommon and only two, carla and rui comprised more 1% of the
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annual catch in Rajandi Khal and three, ayre, rui and chital in Bogail Khal (Table 6.6). The
total numbers of riverine and migratory species recorded inside and outside the Chatla-
Fukurhati Project were higher than those recorded in both Satla-Bagda Polder 1 and the
adjacent free flooding area of Bagihar Beel (Table 6.10). The composition of the dominant
migratory species also differed between the two studies. In the Satla-Bagda and Bagihar Beel
study only one species, boal, comprised 1% or more of the annual canal catch.

Table 6.10 Total annual number of fish species, classified by habitat preference,
recorded from canals in the South West Region, March 1993 - February

1994
In/out Number of Species

FCD Project Site FCD Total

Code Riverine | Migratory Floodplain Resident
Chatla-Fukurhati SWO08 Out 1 17 4] 59

SWo04 In 9 18 36 63
Satla-Bagda Polder 1 | SW12 | Out 1 9 36 46

SW20 | In 2 9 40 51

FAP 17: Supporting Volume No. 3 57 June, 1994



FAP 17: Supporting Volume No. 3 58 June, 1994



7 FLOODPLAIN FISHERIES
7.1 Total Catch
7.1.1 Pattern of catch

Ignoring differences in the absolute size of catches, seasonal patterns of catch were generally
similar at sites inside and outside the FCD scheme (Figs. 7.1 and 7.2). The bulk of the total
annual catch at each site was captured between November and December 1993 (65 % outside,
57% inside). This coincided broadly with the flood drawdown when catches rose sharply
reaching a peak in December at all sites except SW09 where the maximum catch was
recorded during November. Catches rose only slightly in October when both water levels and
flood extent decreased rapidly. From December onwards catches decreased progressively but
at varying rates between sites until February 1994. Lowest catches were recorded from all
sites during the dry pre-monsoon months from March to May 1993. At sites inside the FCD,
no fishing activities were observed in March at SWO0S5 and at both sites (SWO05 and SW06)
during April.

Examination of pattern of fishing between individual sites revealed the same relationship
inside and outside the FCD: a greater proportion of the annual catches was taken later in the
year, particularly between December and January, from lower-lying sites (SW06 and SW10).

The seasonal patterns of catches recorded from sites in the Chatla-Fukurhati study were
similar to those from Satla-Bagda Polder 1 and Bagihar Beel (Supporting Volume No. 2). In
the latter study, higher proportions of the annual catch were captured later in the year, up
to February 1994 from those sites covering the deepest areas of beel. Variations in seasonal
catch trends between sites could be attributed to differences in flood duration. The low-lying
sites were flooded for a longer period and therefore, not surprisingly, supported fisheries
later in the season when catchabilities increased due to the concentration of fish into
decreasing areas of water.

In the Chatla-Fukurhati study, there was evidence that the duration of the flood was
shortened inside the scheme during December by two to four weeks compared to the flooding
pattern outside it (Section 3.3). Although this had no negative effect on the absolute value
of the December catch inside the FCD scheme compared with that out it (53 kg/ha and 46
kg/ha, respectively), the relative value of the catch outside was slightly higher (41%) than
that inside (37%).

FAP 17: Supporting Volume No. 3 ' 59 June, 1994



O\(l

Catch (kg/ha)

Catch (kg/ha)

Catch (kg/ha)

Caitch (kg/ha)

Figure 7.1 Seasonal variation in catch per unit area from individual floodplain
sites outside and inside the Chatla-Fukurhati Project, February 1993-

February 1994
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Figure 7.2 Seasonal variation in catch per unit area from combined floodplain

sites outside and inside the Chatla-Fukurhati Project, February
1993 - February 1994
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7.1.2 Size of catch

Annual catch per unit area (kg/ha) from the combined areas of two sites for the period March
1993 to February 1994 was 28% higher inside the FCD scheme than outside (Table 7.1).
This compares with a 36% higher catch per kilometre from canals inside the scheme.

Table 7.1 Annual catch from individual floodplain sites outside and inside the
Chatla-Fukurhati Project, March 1993 - February 1994
Andolir Beel (outside FCD) Chatla-Fukurhati (inside FCD)
Site Total catch Area Catch per Site Total catch Area Catch per
(kg) (ha) unit area (kg) (ha) unit area
(kg/ha) (kg/ha)
SW09 11969 180.9 66 | SWO5 15661 171.7 91
SWI0 20536 110.7 186 | SWO06 27145 130.0 209
Total 32508 291.6 111 | Total 42806 301.7 142
Note:  Values of caich are rounded to nearest whole number

Sites with a greater proportion of low-lying areas generated substantially higher yields per
unit area both inside and outside the FCD. This pattern was also clearly seen on floodplains
inside the Satla-Bagda Polder and in the free-flooding Bagihar Beel about 20-50 km to the

south of the present study areas. The estimated annual catch per unit area from Bagihar Beel

was considerably higher (215 kg/ha) than yields recorded inside and outside the Chatla-

Fukurhati study (Table 7.2). The differences can be attributed to the larger area of perennial

water on Bagihar Beel where the bulk of the annual catch was taken between December 1993
and February 1994,

Table 7.2 Comparison of total annual catch per unit area (kg/ha) from combined
areas of floodplain sites in the South West Region, March 1993 - February
1994
4
FCD Project In/Out Catch per unit area
FCD (kg/ha)
Chatla- Fukurhati Project Out 111
In 142
Satla - Bagda Polder | Out 215
In 122
FAP 17: Supporting Volume No. 3 62 June, 1994
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) Pattern of Fishing

7.2.1 Catch by gear

Percentage contributions to the total annual catch made by dominant gears are presented in
Table 7.3. More detailed information on the percentage monthly catch of all observed gears
is provided in Tables 7.4 and 7.5.

Kua accounted for the highest proportion of annual catches both inside and outside the FCD.
Kua are designed to attract fish during the flood drawdown by offering the last remaining
aquatic refuge on the floodplain. Kua fishing started at those sites located on higher ground
(SWO05 and SW09) in November, and at those on lower ground (Sites SW06 and SW10) a
month later. Kua provided the total floodplain catch from inside the FCD during January and
February and 87% of the January catch and all the February catch from floodplains outside
the scheme (Tables 7.4 and 7.5). By their very nature, kuas are normally owned by land
owners/farmers who frequently hire professional fishermen to fish for a share of the catch.
On the adjacent floodplains of Chanda Beel, where large-scale stocking of carp has been
carried out by the Third Fisheries Project each year since 1991, the number of kua excavated
increased by at least 30% in 1992 from a baseline density of 0.32/ha, in an effort by
landowners to capture a greater share of the stocked fish. The number of kua recorded on
the floodplains inside and outside the Chatla-Fukurhati Project represent lower baseline
densities (0.16/ha and 0.11/ha respectively) in the absence of stock enhancement
programmes. These compare with values of 0.25/ha inside the Satla-Bagda Polder 1 and
0.57/ha in the free-flooding Bagihar Beel, which are also areas not yet directly influenced
by carp stocking programmes and therefore also serve as baseline estimates. Bagihar Beel
has been identified by the Third Fisheries Project as an area for stocking in 1995.

Kua captured an almost identical share of the annual catch from sites inside (41%) and
outside (42 %) the Chatla-Fukurhati Project. Other important gears used outside the scheme
comprised current jal, thella jal, and polo traps. In contrast, passive-set doiar traps caught
a much higher proportion of the catch from inside the scheme so too did ber jal used on the
open waters. Socio-economic surveys carried out in neighbouring villages confirmed the
greater abundance of these gears inside the FCD scheme (Supporting Volume No. 15).
Veshal also accounted for a higher proportion of the catch inside the scheme possibly as a
result of the more rapid flood drawdown with higher water velocities favouring the
deployment of this gear on the floodplain.
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Table 7.3 Percentage contribution (by weight) to the total annual catch mnd_e by
dominant' gears in floodplains outside and inside the Chatla-Fukurhati
Project, March 1993 - February 1994
Gear name Outside FCD Inside FCD
(Sites SW09+SW10) (Sites SWO05 +5W06)
Kua 42.2 41.1
Current jal (Stationary) 241 12.0
Thella jal 10.4 5.7
Polo 9.1 -
Sip 4.6 .
Jhaki jal 2.9 -
Doiar trap - 20.5
Ber jal - 8.7
Veshal - 4.3
Note: 1. Dominant gears are defined as those gears which when ranked in order of abundance. comprised at least 90% of the annual catch

7.2.2 Catch by gear by month

During the pre-monsoon months of February and March 1993, kua captured most of the
catch (87-92%) from floodplains outside the FCD scheme. This fishery ended in March when
catches were very low (Figs. 7.1 and 7.2). During the next three months catches remained
low and were taken mainly by jhaki jal in April, doiar and thella jal in May and current jal
in June when water levels rose sharply (Fig. 7.3). During full flood conditions from July to
September, catches were dominated by a mixture of hooks (sip and daun), current jal and,
in July only, doiar traps. As water levels on the floodplain dropped rapidly in October,
catches rose only slightly and were taken mainly by current jal (69%), thella jal (12%) and
veshal (10%). During November when water levels had decréased substantially and fish were
concentrated into smaller areas, catches rose precipitously in response to the use of small-
scale gears such as current jal and thella jal and through the start of kua fishing on higher
ground. The principal factor contributing to the sudden catch increase was the increased
effort of current jal (Fig. 7.4) and the high catches from the first kua fishing (Fig. 7.5).
Catches continued to rise in December largely as a result of greater numbers of kua being
fished, including those on lower-lying land. At the same time fishing effort on the small
residual waterbodies by polo traps and thella jal reached a peak. Catch rates of polo also
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Figure 7.3 Percentage of total monthly catch taken by dominant gears:
floodplain sites SW09 + SW10 (outsite FCD)
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Figure 7.4 Total monthly fishing effort per hectare by dominant gears:

floodplain sites SW09 + SW10 (outside FCD)

700 -
600 |-
s00 |- f
400 |
300
200 / \
E A S \
100 |- F— S 5 '\k
0 & Fa o Faoy Jar e —C S — o e Fasy
R s B I I I I 7 == o B2
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1993 1994
|E8ip %k Current jal(Stationary)]
i2 =
— o
10 |- 2\
& \
i {:; A\
6 / i
7 A \
4 / ‘
e i~ S - S N R oF
0 = % = s o £&—E% = T Foa— 3
Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Jan Fel
1993 | 1994
[Ehaki jal £ Thella jal SPolo]
B0 _*_
i Y
60 |- /
__T f'l.ll
40
20 +/ 4
i . ] | | | | | |~
v ] 1 1 1 T T 1 T T T
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1993 1994



Scaled CPUE

Scaled CPUE

Scaled CPUE

Figure 7.5 Scaled CPUE of dominant gears: floodplain sites SW09 + SW10
(outside FCD)
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Figure 7.6 Percentage of total monthly catch taken by dominant gears:
floodplain sites SW05 + SW06 (inside FCD)
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Figure 7.7 Total monthly fishing effort per hectare by dominant gears:
floodplain sites SW05 + SW06 (inside FCD)
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Figure 7.8 Scaled CPUE of dominant gears: floodplain sites SW05 +SW06
(inside FCD)
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peaked at this time which resulted in an important contribution (20%) to the maximum
monthly catch. Catches decreased considerably in January and February 1994 when kwa
provided almost all of the catch.

Inside the FCD scheme, pre-monsoon and early monsoon catches were slightly higher than
those outside and were mainly provided by doiar traps, current jal and; to a lesser extent,
ber jal (Fig. 7.6). No fishing was recorded during April when rainfall started to accumulate
on the floodplain. With the onset of the drawdown in late September, veshal and ber jal
gained in importance but catches still remained low. During the peak drawdown of October
the pattern of fishing activities was similar to that on outside floodplains. However, during
November, when catches rose dramatically, fishing patterns differed in that small doiar traps
took most (32%) of the very high catch while current jal and kua accounted for only 10%
and 8% respectively. From December onwards catches were taken mainly by kua. The high
catch of November resulted from both increased fishing effort by dominant gears such as
doiar and ber jal (Fig. 7.7) and from increased catch rates of ber jal and thella jal (Fig.
7.8). The peak catch of December resulted from fishing effort and catch rate by kua reaching

maxima in this month.

7.3 Statistical Comparison of Catch Rates Inside and Outside the FCD Project

7.3.1 Gears excluding karha and kua

Statistical comparisons of catch rates and total catches inside and outside the FCD scheme
were carried out following the methodology described in the Final Report Appendix 1. Karha
and kua, which are essentially fish aggregation devices, were excluded from these analyses
since no measure of fishing effort comparable with the other gears was identified.

On floodplain sites inside the FCD scheme, over 90% of the total catch per hectare for the
period March 1993 to February 1994, excluding kathas and kuas, was taken by seven gears.
At the outside sites, over 90% of the total catch per hectare over the same period was also
taken by seven gears. In all, nine gears were used in the statistical analysis of catch rates,
as listed in Table 7.6. Five gears appeared in both lists: stationary current jal, thella jal, polo
traps, jhaki jal and doiar traps. Current jal took 20% of the catch per hectare at the inside
sites, and 36% at the outside sites. A total of 618 individual catch rate observations were
used in this analysis.
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Comparison of the seasonally pooled catch rates by gear between inside and outside sites
indicated that the main assumptions of statistical analysis were reasonably satisfied. There
was generally good agreement between observed and predicated catch rates, except for polo
and jhaki jal in season 5 at the inside sites, and for doiar in season 2 and 3 at the outside
sites. In each case, these discrepancies could be traced to small numbers of catch rate
observations or a single atypical catch rate observation. Repeating the statistical analysis with
these observations removed resulted in almost no change in the parameter estimates or
significance levels of the various tests, so the discrepancies did not bias the results.

Parameter estimates measuring the seasonal differences in underlying density of fish (as
measured by catch rates) at the inside and outside sites indicated a lower density at the inside
sites in season 2 and slightly higher densities at the inside sites in seasons 3, 4 and 5. No
comparison was possible for season 1, when almost no fishing took place with the gears
analysed. Only the comparison for season 2 was statistically significant at the 5% level when
considered individually; the others were far from significant. Taken together, no significant
difference was found in fish densities at inside and outside sites (p>0.16).

Total annual catches per hectare by the nine gears were very much higher at the inside sites
than at the outside sites (Table 7.6). However, given the lack of significant difference in fish
densities between inside and outside sites detected by the statistical analysis, this is due solely
to higher levels of fishing effort expended at the inside sites. Estimates of standardised effort
per hectare, summed across all nine gears and seasons, were derived from the statistical
analysis. For the inside site, the total standardised effort (measured in stationary current jal
hours per hectare) was 8,148, compared with 3,618 for the outside sites. Much of the
difference between sites resulted from the substantially higher fishing effort inside the FCD
scheme by doiar, ber jal and veshal. Observed and predicated catches per hectare are shown
in Table 7.6.

7.3.2 Kua

Because of the considerable importance of kua at sites both inside and outside the FCD
scheme where they contributed 41 % to 42% of the annual catch, separate statistical analyses
of the catch of this gear were carried out. The underlying assumption on which the analyses
are based is that the catch per unit area (CPUA) of kua is directly related to fish densities
on the floodplain prior to the flood recession. A further assumption is that there is a direct
positive relationship between the catch and area of kua. This was confirmed for those kua
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attaining an area of 0.15 ha and 0.35 ha at outside and inside sites respectively above which
the catch levelled off as area increased (Fig. 7.9). From the curvilinear relationship between
catch and area, it followed that CPUA would decrease with increasing area. This negative
relationship was found to be statistically significant (P <0.05) inside and outside the FCD
scheme (Fig. 7.10). There are two possible explanations for decreases in CPUA with
increasing area of kwa above a critical size. The first relates to the brush shelter inside each
kua. Larger kua may have proportionately smaller areas covered by the brush shelter, which
forms the essential fish attraction device of each kua and therefore large kua might attract
proportionately less fish. Alternatively, larger kua may have been harvested less efficiently
than smaller kua and this again would result in proportionately less fish being captured per
unit area of the larger kua. Data relating to second or third harvests of individual kua were
omitted from the regression analyses shown in Figures 7.9 and 7.10 since these were
generally lower than first or complete harvests and would therefore have added to the

variability in the catch versus area relationship.

The mean value of CPUA recorded from sites outside the scheme was considerably higher
(3440 kg/ha) than that from sites inside it (1386 kg/ha). However, Aua inside the scheme
were significantly (P<0.01) larger in area (mean = 0.27 ha) than those outside (mean =
0.11 ha). When the effect of area of individual kua was taken into account by comparing the
catch of similar sized kua, no significant difference (P <0.01) was found in CPUA values
(Table 7.7). The results support those relating to other dominant gears used on floodplains
and indicate that there was no significant difference in floodplain fish densities inside and
outside the FCD scheme. The higher total catch of kua inside the FCD scheme was therefore
merely a function of the higher number of kua harvests (58 inside, 44 outside) i.e. higher
fishing effort.

Table 7.7 Comparison of the catch per unit area of kua (CPUA) from sites outside
and inside the Chatla-Fukurhati Project, December 1993

Variable Outside Inside Parametric t-test
No. of [Mean CPUA [No. of |Mean CPUA |[t-value b.F. P-value |Comment
kua (kg/m?) kua (kg/m?)
Area 14 1317.0 11 1805.0 -1.77 23 0.093 NS
CPUA 14 0.2587 11 0.2038 1.28 23 0.212 NS

NS - not significant (P >0.05)
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Figure 7.9 Relationship between first harvest catch (kg) and area (m?) of kua on floodplains
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Figure 7.10 'Relationship between cateh per unit area (kg/m?) and area (m?®) of kua on floodplains
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7.4  Biodiversity and Catch Composition

7.4.1 Species richness

Between March 1993 and February 1994 a total of 58 species of fish was recorded from
floodplains outside the FCD scheme compared with 80 species inside it. This represents a
38% higher species richness within the scheme. Possible reasons for the marked difference
between sites are discussed in the next section where catch compositions and fish movements
are examined at species level. Compared with species numbers recorded from sites elsewhere
in the South West Region, those from the unregulated floodplains outside the Chatla-
Fukurhati Project were within the same range as those from the free-flooding Bagihar Beel
and from within Satla-Bagda Polder 1 (Table 7.8). The annual number of species recorded
from sites inside the Chatla-Fukurhati Project appear unusually high (67 and 76) particularly
given the numbers recorded from adjacent rivers, Arial Khan (69 species) and Bhubaneswar
(62 species). In most areas studied by FAP 17, species richness was generally higher in
rivers than floodplains but this does appear to be the case for the Chatla-Fukurhati Project.

Table 7.8 Comparison of the total number of fish species found on floodplains
outside and inside FCD projects in the South West Region, March 1993 -
February 1994

FCD Project Sites In/Out FCD | Number of species
scheme

Chatla-Fukurhati SW09 Out 47
SWI10 " 55
Total Out 58
SWO05 In 67
SW06 " 76
Total In 80

Satla-Bagda Polder 1 SWI13 Out 40
SWi4 " 50
SWIS * 52
SW16 2 51
Total Out 63
SWi8 In 40
SW19 " 42
SW21 " 45
Sw22 " 55
Total In 60
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Seasonal variations in species richness were not closely related to catch trends (Figs. 7.11
and 7.12). They also differed somewhat between inside and outside the scheme for those sites
on the lower-lying land (SW06 and SW10) but showed reasonable similarity on slightly
higher elevations (SW05 and SW09). Outside the FCD, at SW(9, species number increased
sharply between June and July coinciding with the first river flooding. From July to
December there was a small but progressive increase in species number with a temporary
drop in October. In January and February 1994 a slight decrease in species richness was
recorded. A similar pattern was seen on the comparable inside site (SWO05) except that here,
species number peaked in October followed by a small but progressive decline until
February. At the lower-lying site inside the FCD scheme (SW06), species number showed
little change between May and August, a moderate increase until December followed by a
slight decrease in the following two months. At the comparable site outside, species number
remained low and steady from March until September, followed by a strong progressive
increase peaking in December and declining fairly sharply in February. One notable feature
of trends inside and outside the FCD scheme, is the retention of high species diversity by kua
during the winter months (December - February). This feature was also observed on
floodplains of Satla-Bagda Polder 1 and Bagihar Beel and it is one which enhances the
potential conservation and management value of kua as possible small-scale sanctuaries for
wild fish stocks.

7.4.2 Catch composition

The percentage contribution made by dominant species to the total annual catches from
combined site areas inside and outside the FCD scheme are shown in Table 7.9. More
detailed monthly catch compositions from the same areas are presented in Tables 7.10
and 7.11. In all tables species have been divided into three categories of habitat preference:
riverine, migratory and floodplain resident (see section 5.1.2 for definitions). The percentage
contributions made by each of these categories inside and outside the FCD are summarised
in Table 7.12.

Floodplain resident species dominated the annual catch from sites outside the FCD to a much
greater degree than inside it (94% vs 70%). Only 12 migratory species were recorded outside
comprising about 3% of the catch compared with 21 species inside the FCD accounting for
13% of the catch. Only one riverine species was found outside making up less than 0.1% of
the catch while 16 species occurred inside the scheme but these were all quite rare and
together again made up less than 0.1% of the annual catch.
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Figure 7.11 Seasonal variation in the number of fish species recorded from individual
floodplain sites outside and inside the Chatla -Fukurhati Project,
February 1993 - February 1994
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Table 7.9 Percentage contribution(by weight) to the total annual catch by dominant
species from floodplains outside and inside the Chatla—Fukurhati Project,
March 1993 — February 1994

Habitat Species name Chatla—Fukurhati
Preference | Scientific Bengali Qutside Inside
Migratory | Aorichthys aor Ayre - 1.7
Catla catla Catla - 29
Labeo calbasu Kalbaus - 1.0
Labeo rohita Rui - 37
Wallagu attu Boal =
Subtotal 94
Floodplain | Anabas testudineus Koi 3l |
'Resident | Mystus vittatus Tengra 22|
L Colisa fasciatus Khalisha 66 13
] Colisa lalia Lal khalisha 2.1 -
Colisa sota Khalisha 14 -
Xenentodon cancila Kaikka 1.0 1.6
Osteobrama cotio cotio Keti - 1.1
Puntius conchonius Canchan puti
Puntius sophore Puti
Puntius ticto Tit puti
Glossogobius giurus Bailla
Lepidocephalus guntea Gutum
Channa marulius Gajar
Channa punctatus Taki
Channa striatus Shol
? Heteropneustes fossilis Shingi
Macrognathus aculeatus Tara baim 2.0
Macrognathus pancalus Guchi 1.4 32
Mastacembelus armatus Baral baim il
Nandus nandus Bheda
Notopterus notopterus Foli
Tetraodon culcutia Potka 117
Subtotal 875
Other Prawn spp. Chingri/Icha 3.8
Grand total 92.6

Notes: 1. Dominant species are defined as those species which comprised 1% or more of the total annual catch
2. Shaded values highlight the most abundant species( >4%)

3. See text for definitions of habitat preference categories (Section 5.1.2)

83



g21ed [enuue [e10],

("1mop) 8 P 01T S30UIP — 2ON
€200 [tTvL - - oo |- - - - 910 |- T - - Tuey yeyoued snpiayoopdy 3
£l BRT6SY £reo ol tss'e 9LT'0 0o st9°0 §9L°0 - e 69°¢ ez LsE'r 91et wmng eapund snjeydasopiday o1
€000 | 1L8°0 = = = = 6£0'0 |- = - = = = - - ejaya days TR NI £p
900 F18°0T - - 9810 8100 = == = = - - - - - dres ranfig xuyrjow sayryN i eyiydodspy 16
1Zro 08T°6¢ = o501 — o = = = = i = = T = dies peaydig SIIqou SAyIyonsIY, 1
(Lyal] 968°FL 0000 0zyo 561°0 10 oo wro 6L6°0 = 98T0 819°0 - sie = ejjieg sninid sniqodossopn ]
1SE°0 ELOFIL $09°1 SLED 9ET0 STT0 857°0 > 85570 601 = rirrl |- = (28 01] euLyIEQq SNINOJIUED E1OgSEY 781
S0 689°78 9T10 6Z1°0 o = - - - 64970 = = = 6081 £L0°0 rupyrecy snoluep snivosH sL
- - - - - = = = - - - - - - £60°0 924D ouresap o] 89
9z1o T Tr Lo LOOT0 Lioe 650°0 = LLLo FsT1 £I80 = - - - - efopy glow vopodudreqdyqgury S
FLO0 16061t 06770 L8F0 o1 6LE°0 8FE°0 = 90€°0 5500 §T8°0 BHE71 = 6¥5°1 1ZT°0 nnd g 01211 snjjund il rd
9rs’S1 | 11E'ES0S | TEST6 FLOTLY [ EST'T1 Lie'al £Th's1 BO6'El 186702 Pl i TELEL 96Tt Fs9Fl 18s°F 60L°LT nng arogdos snnung 081
1000 rsE0 - = £00°0 - = - = & = ~ - - - nndieg EURIES SNITUNS 6L1
€260 [606101 |- ar0'0  |sor0 k00 w91 |- - sotro |- £ |- - 610°0 nndijis sy snijun,g oLl
ore’d £S5 E9L 1oz LA 865°T 621°C ris'0 6210 BEL'1 06870 = 19 e = £66°0 = ndd weyoues) SNIUCHYIUOD sNHUn sLl
0zo0 LS9 LrEo LODTO 100 = = = = = - - - - = nayy 0D O BIWKIGOIIS() L8l
s00°0 £sL’l - Lr00 - - = - = = - - = = - s satipy strepnoadks snutida’y 59
£l (e = FI10 = = = = = = = = = = - nprey orilies snuinda) 79
81071 Te60ct Lsi'1 69F°0 9Tro Rl o 8Tl 0EE'E = 9e0°0 e = 9589 188°1 EyyIeM B{ID2UED HOpOIUSILI N oz
Ll $09°09¢ = Lo L0’ SER'T s T i 0zTLTl = SLOF1 = 1570 STE°0 CYSIEYN ejOs ESIf07) Ls
4 b4 600069 9L1°0 o L'y BI1E°0 = = F1ioo wnr s60°0 = = = = eysijegy vy ElfE[ ESI[07) 9%
€620 |019°5L TEVO €10 |60 | 6000|1050 |- €80 |gso1 |- 11891 |- - 0Lz’o eysiEyy SNSOIqE| ¥si0) e
§$65°9 IS9EFIT [ BFS'F FEL'E 66T°9 E1T6 LTI LetT’s 1LE"D Lyt FLE'S L0970 TA N 9y 619 vysieyy snjeiose) esijo) 55
§58°1 0ZRTO9 L0 sT 106°1 TATAS 9E°0 80s°0 L99°E 190°0 65T°F = 6FLEI 6657 LT STO'8 vIFuI [ SMUEIILA SHISAY LE1
500 1%Ll 95070 tol1°0 Le0'0 50070 000 65070 — = = = - SR - e1dua) Lieleg vredual smsapy wapisay | 9¢1
SSB'6 EOT'EOZE [ESLTT | STER 9EEF SEL6 TOB'TT [ ITTLY | #68°S1  |DET6T | ZER'TT | STRO £60°61 | LSEL 1269 1oy snauipnisa) seqeuy’ uteidpooy | 9
PPSST [ PIE0ER  [E6BOD | FEESD | TFTOE | TIGTO | E1T'1 878L'T | S65E°0 |EETO0D - - FEUEL [ rOsST r |e10)qng
oo osL'L = Lozo = = . = = = - - - - - Jenyo rpenya snaardojon il
6Tl 98RGIF 680°0 tor'e 168°1 0610 ] = e = = = - 0ET'T1 0581 feog nije ndefje 60T
60070 wWe'e o = b= = = = 81070 = = = - BLETT - Isejeg sapiouirayre snidonnapnasg 691
000 808°0 = oo e = = = - = = - - - - El2yarn.g opnyd eworsojeg 681
00°0 LLe’l = = . - - — — = = = = LEL'D = ejey iledRq BWOISQUITES 881
BLE°0 LOT'SBT = DLFT Tl L90°0 A48 el = = = = - - = my Ejlfos 0ageT Lol
oo o = = OO0 2 = o — = - = - - - snegrey nseqpes oage] 01
0E0°0 LzL'e = = 610°0 = =] HE'0 - = = i - - - yiey vgar sauiyi) g¥
SET'0 Fo6'EY — 2910 9zT'0 €100 = W6L0 = = = = = = - eleD El1eD EfED) £
6£0°0 9e5°71 = €110 0500 wop = = — C = = = - - ¥1Fua) eysjon 113Y22(q snisApy 1€1
100°0 Layalt] 2 = 000 = = = ™ = v o] - - - visuaf olseeq oIseleg +2
SE1°0 198 7 10 SLTO = = 29970 = €200 = =3 - - - AW JO¥ SAYI2I0Y Loyt (o1
FrI00 | 1ROP = sTro = - - - - = = - = B |e101gng
00 | sor = <10 |- =5 = = = = = = - = - Fuiny o1eq saydiisody autaary (01
% R 24 uef 2 AON 10 dag any Ang aung Aepy idy 1 qaq 1jeduag aynuaiag duadjag | apod

(6,994 — £6.0e W) F661 HEIX 661 aeay aweu sardadg 11qey [sapadg

(0TMSH60MS $2115) (D1 apsIno:(1qTiom Aq ;) sute[dpooy) woij uonisodiios §o1es A[IoW 01°L JIqEL,




60

% fPIND CIST7 S2)0UEp ~ taN

001 BEY'FOSTE | 001 00l 001 001 001 001 0ol 0ol ¥El 001 001 001 001 [¥101 pueln)
SSIR'E  |OT1FTT | TOOF'T | L6TEL | Z99S'T | LBOL'9 | L9LE'S | 99L0 FTOT'0 | L¥BL'6 | TEIT'S | 9L190 |89T0 |68L1'T |B6ETI [e1019ng
0o0 $60°1 2 - e = ] Lzvo = ] = - e - - wyey dsqre) St6
FOR'E £6r°9€T1 | 091 U] 685°T 60L"9 LLE'S 6£90 | Z0Z°0 68L°6 ETs 8190 L0z°0 ("4 fre 86£71 vy IFUYD) ‘dds umerq 1€6
1100 (AL = - LT00 = - - > ] - - - - - Ys1j paynuapiun 19410 | 866
ZIOEG6 |PRTHOL | 6FP'86  |018°16 [BOB'E6 |666'T6 |SO8'T6 |0SF96 |LEF'66 |LRI'D6 |BL'BLI |€BE'66 |EGL'66 |9L5°%8 | 05098 [e101qng
61E0 FrsTE0l 99s°0 E8E0 9e0°0 810 60T°1 SIT0 LS00 8080 161°0 0ET°1 = = 2010 Epueys e ¥Bues epury) LE
LS1'0 | TrE0s oFE0 | Z8T0 | €00 [F0Z'0  |sL1'0 |sso0  |owoo  |Lzeo [zioo |- - - - EpUEYD PWEN ey EpuRyD) o¢
£50°0 BHO'LL - €10 8L0°0 200 = - - = = - = = - ¥puEyD) sin2eq ¥puey) SE
%00 1] o = 200 = " - = = - - - - - eyayo) EORYDI BRY) €€
6691 690°ISS [ 0B60 0L'0 09€T 4454 woo |- 900°0 = = = = 0910 192°0 EYIO] ¥NIIND UOPORNa [ £07
§t5°0 FLULLL [ 6OL°0 8660 15§70 070 = 0£1°0 - = = — = = = Hoq snuapdorou snaapdojony St
6ZE0 FT6901 | L61O 652°0 1LE0 L9T°0 890°0 110 #6170 9€5°0 £20°0 - - LEE'S LESTO epqud nypepy epqed yoduiy 8t
Lo |9sss = |00 5000 |- 1o |- - R VI T VR 2 88 B B - 7900 10y yden sipeq sipeg st
6LS'r | SLTRSFL |$9€1 | 9TTs | €ss'€ |88t | €OEO1 | 9s®Ol [LZ6'® [66L0 |- - - 9iro |- epayg snpued snpueN 8E1
9890 SLETIT |BIsE wel 0o LES0 6L90 131081 80L0 e - - stor - - wieq preg ST RULTE SAfG U ISEY 7zl
sl 10EE9% 99t Y4} (-4l i 8860 o9t B6T'1 Lee == 8190 LLys 6LTE £z 1qang snjeaed snyreuforoepy £l
LY6'0 FLLLOE | LFS] 6E€1 680 o'l 6980 610°1 9550 8eT Ll o 1z 550 - wreqg e1e] snjeam e snyeuforoey Izl
00F's B6T'SEB1 | SALTI | Y099 rEOE 0579 FSE9 050 0959 91£T1 66961 £EL0 160°0¢C 1061 | €TT°¢ 18uryg sipsso) sysnaudoraapy 85
8100 SE6'S = = sr00 = - = = = - = - - - wiclepr AU RSSO STUTOSYI031() 081
200°0 9IEl e - ri00 = = = = = - = - - - mFew venpy snuidaued serep) 0s
1rs0 FLO'SLY | LTIL'E SEr1 1760 ] o |- = = - - - SLT'T 1LED andep Snyoeneq seLe)) 6
T6I'EL | SOFOTER | BRES 88L'0  |OLI'LT | 969°E 9Lt'E |TOFD |- = = % = L9LE 982°1 oys SN ELIS EUUEYD) a3
68691 | 101°LZES |S998T |SHHI1T | FO9T1 | 861°TT | €211 | €S6'L | ST¥'ST | STEYF 806'2T | EFFL 99¢1 | FI9F 08t €€ el snjejxnd wueys) 43
500 009L1 = 870 8200 81070 = = ToT'o - s - - - - Fuayn SIUILIO RuURYD) of
990°7 LSS°ILY | 1SE0 1LE" 916T LLO'T 0or'o 8900 £60°Z = = #* = = aal | Jefen) SnIFLIRW WUy 6€
% 51 qa4 uef 2a(] AON 190 dag iny Anr aunf L0 Wy e qa4 1e8uag ENILEIEN amslajald | IpoD

(r6q2d - gatew) 1661 1ea) €661 :1eap . swen saadg 1eNq e jsardadg

Yo1¥3 [enuuE (K0 L ;

(oTmS+60MS $2115) aDA 2pisino:(1g31om £q 9) sureidpoojy worj vonisodwos ysreo Ajqiuo W 01°L 2[qeL



@

(uon) 99 [PLE 0191 WI0UIP — (810N
050 [LvErT |- 1000 [6s00  [szL0 |osvo |- 6551 sr |- 0EEF |- - EySIED SNSOX ¥[ ESID 1z
91l WT'E9s | 9150 65571 L9T°1 Lee'l L1e ELED 9110 LST0 SToy £5E] = 01¢'1 EYSIEL SNIELE) ¥SI0) 55
691°C jrd d'1d ] sEsl 616°T BOE'T rIn'l sr0r $91'z 18E'Z LSWT rsr'Z o5ty = £E6'] eFua | STUELI SYSARY LET
6280 68L°0FT  [OTT0 FsT0 870 LETOD LTro DEE'D ogz'o 9990 ik rEY°1 = - esfuay elvg eredw) smsapy uapisay | og1
T90E  |LIGOIEL |660°F S05'S L81F L1l LYET £26'0 610'1 $19°9 SIS1 9£7°9 - LIS oy snauipnjsap seqeuy | unedpoold | 9
TOOEL | TOE'9955 | ¥29'1F BEG'IE 18¥01 §59°1 F95° 7€ 100zt FER0 LZre 0LoL ] 9L6'C 01eLl jmoigng
66570 685 €E1T | 9F0'E £80°1 98£°0 (] Ir €910 - = = = - = iull'e] ele11Yo snaadojony FEl
0690 EEs6T | 88T ETIE 180 = = - 610 = = = = 8E1°1 o e nfefey 607
60070 |sslE = = = = 9100 0100 e 691°0 oo = - 9570 Isepeg] | saprouusyie snkloynapnosg 691
1600 LEO'6E v — = = FET0 GEY'L £80°0 9¥0'0 = = = = vy eyoes saygyawlonng 9L
8000 | ee9E = - = = = o = = o - = - ENfO) Neteswes el ts
rIro  |eLves |- - - - 68L°0 +E9°0 000 - 9L9°0 - - - endey) exdeyo wisnpne 03
LE10 LOS'8S r 1000 = 9510 L81'0 9LL0 LOOD 0801 95870 = = = Efysn.4 oy ewopsotueg 681
rs0o BH0'ET = = - 000 80E'0 g80'0 = £90°0 ] [4 20] = = Hejey Efleaeq vOISOWlEg 881
60L°E Q0RLEST 06911 st0'6 Loes BOs°0 ros'r 06E°0 £80°0 - = = = 6T’ Iy Ejljor oaqe] Lot
LOOO IS8l - - = = 00 8T0°0 oo - - - - - (LTS sniuod oaqe] 01
€01 STI'BEY £SKy 090 el 6010 gy 9rF0 5000 B =t 1 0451 Lo sneqiey REEGEd O 2] ot
10000 [Br00 £00'0 = -~ b = = - = - = - - ueduvigf vdog oaqe 101
£Tlo rEl'rL £€F10 1E070 = = LEF'L = = = - - - - vy vIeq 00qe] 001
S68°0  |s60°€8E | 1€0°0 1+0°0 SE0°0 9FE'D L5079 Loz £100 - - - - 85L€ yieyy #g 21 SnUngLID) 8F
0550 LSSET | 60SF B68°T FOz0 o IsT0 e - = = =] - - a8y EjedLnu snuyL) ir
e’ FTVERTY (ZLRTH 6Fr° 1l S96°1 1zon 00’y = 500 £E9'0 - = s L e Ef1ED EflE]) r43
¥IT0 669 L6 - - LO0T0 = 60171 siro EE0D sH00 Ty = 2 §9LT Iyseqey SNISEAED SISARY €1
191°0 1189 £ES0 9£8°0 s00°0 S90°0 15170 sSL00 = tioo osLl - 01 = EITU) EYSpOL) L2y 22K SUSAI 1€1
000 (L6l o ra ] oo ] ] L = = = — = - widua | OISEI¥Y OISEIVE] e
P00 (2819 = = = = 9L0'0 = LEO0 - = = - - ezzing B1eyauass Al Yoy SEl
£2L1 | SEWLEL  |8S1T 0Lz TErl £8€°0 £6£°9 SO0F - 8L0°0 - - - 1oy IHy sorstyyooy | Koedy | gl
8590 SEFIST - +00°0 010 6000 (I L9511 000 o't = B - - |yioiqng
o000 | 16100 = FOO00 o = = = - - - - - - EY 0] SIIEANG UOPOUOI) 3
000 £LE1 ™ o — = - sT10 i - = = - = epueys dny stsuauiys sodure g LS1
w000 | sr0l = = = = = 0Lon = = = — - = queyeny eley eIepy L8
1100 iy = = = = 690°0 L8000 = - - - - - viius) Juen) gnossnoa gjeden) 18
9100 9L6'9 -3 = - — o1ro oo - - - - - - Fuojiyg EIpUOJIS BILOIS 961
sEI°O 1Tr6L - = - s 60570 s05°¢ €000 Lo - - - - Eineyo vied vwosxing) 15
970 zesor |- = e = 95570 0TS LO00 - - ~ - = infey ERT z
oloo a9er = - FEDD = e - - = - e - - rreg SIpLUAG NS eI 971
FEOD 15+l - e .. = . = = 166'0 - = — - EInog eley VILIOG ¥ 1 #NE L0 jy 571
S00°0 910z = o - = - = = BELO = - = - yaqecq snuoxloysiy sogpagess 1€
£1o 6LE'EY ] - = T LETO | E9rT = = - - - - esey, | esegd vuundyag £61
oo S08°0 s = = = 1o o = = - - - -, yyory FILIDGOS ¥ILDD) 'S
oo Fe6'0 i = - - L10o o= SO0 0o = = = = luey ouep egog) 87
£T0°0 9Iw6 = = L9070 6000 e = = = - = -~ - TR ¥QOq SNf12Ydewan 6E1
0o ILLo = = = - = - LToo = - = e = viegejey SN EfSNJI2Y208S0L) 65
000 £F90 = - SO0°0 = - = = = = - - - Esyoy EIORYS STIfLRE auARg |17
% oy 931 uef 2 0N 130 dag ny Ang aunf e e 934 feduag agnuabg | asuanjalg [T 9peD

(r6.92:4 — £6,7eW) F661 P12 R €661 e ) aweu saadg 1eqep | ssmadg

Y2 UD [ENTUE jejO |

(00MS+50MS 59118) D apisu:(1yFram £q o) suiejdpooy) woij uonisodwoo yores fjquopw [1°£ ajqeL,



L8

(2183 0197 WIOUIP ~ BION

001 TLR'1I8TY | 001 not 0ol 00 001 001 001 001 001 981 001 001 [#10} pusif)
FZ6'ST | LETLIRY |619°1 0150 UL 05092 $8E61 18€°5T 999°8% 8TFE 151's2 £6€°8 L6F0 9811 [|eiqng
$000 | 81671 2] = = L10D - e 3 = ~ - - - eryey deqery $t6
616's1 | 6L1ESIRY | 6191 0150 toL'e £E0°9T S8E'S1 18E°5T 999°8% Bire 15182 E6E8 L6FO 9811 ey LEUIYD) “dds uneig SO (16
LIFOL | 669°910€ | S5L°98 L¥S'L9 60L'18 SSTTL 6ES705 6Y0'18 BEF0S FTE6 6L1°LY We'OLT | 9TS96 FOS'18 laoigng
€160 | 0EL'06E | BOFO 070 FIE0 F88°0 S80°1 00zT'1 10T LETE £65°€ 99T = FELTO spusyd ¥ edues epury’) LE
595°0 896°1¢T LETO ¥RO0 187°0 LLF o 8LLO FRET B66'0 0801 0£L’l sl = = FPUNHD pEpN FUIRY EpURHT) ot
£F10 |91F19. | F000 8100 = LBFD LO00 S0 o100 ELTO = = = = epuel) sijoeq epury) 5€
$H0°0 | #5570T 991°0 PoE0 0100 = = = = - - - - - Lt EDRID BORY) £E
671 1H0Es | 0SE0 89L°0 91t 08s°1 T 7150 08L 692°0 e = = = gy1o4 BN UOPOENI] €07
910y LZU6ILT |OILY 0LY9 wrL Fou1 LbL'E 0LLo SEED = o = - 6EL'6E o4 snuajdojou snandoron svl
§150 ueotz | 69101 6561 FEC0 991°0 1160 S$LTO 9100 1210 STL0 = = ro0'e epqed nypepy epqud yoiluig 8rl
0500 Lov1t - - $91°0 4 fee e i - = - - - epqud ey smenoewy yoduwcy LEl
L60°0 (e = = 000 L10°0 L9070 o BOL'O 6LE0 ££0°0 7960 = - 10y pudeny sipeq sipeg 51
Lrai] BLTISE | L890 96171 0651 osy'o 62570 - €100 = - = - - ¥pay SNp uEU SNpUEN g€l
SOUE  |SSITIEL [619°0 8629 L5k $79°0 61T € SErl FLTO 67801 6150 - - - wieq [ereg SNIEULIE SNIqUIBIEISEY 7zl
LLTE SFO09ETL | 8LO'T 610°E £s6°1 820’8 i\rard €101 6LI'F 819 FeE°1 ®wr 7990 el npng snjeoued snyivudoioepy €71
irT WYLy | 6LV0 L8T1 698°0 0l re0y 14 6548 B89t BLLT TrL'0 o) 6FE0 weq wIe ], snjeano snyjeuforoepy 121
691'E | BFOOSEL |F6FF 106's LI¥E £T'T 106°C £81°1 LSL'0 69¢°L 6I5°L LL90 SLOFE siro wurys sijissoj $2)5nKlo119F] 88
€610 |LzL9s  |€Tv0 890°0 F91'0 1920 = = - §50°0 - - - A4 andepy snyoeqeq seue)) 6F
80EY FLEBS0T | S96°F g6£°9 088°6 9ET'E 89570 0s1°0 0TE0 L6F0 - - ex 0809 oys STy uLas wuuRy) 4 4
TSO'1T [ 9TL911S | BEE'TD 61L11 60FEL SLUSIT (4747 9oz FErY £70°01 Fos L LBYL 188°F §$91°01 Hep smwraund euuey) 1§
£00°0 (YA 8! = = = " §700 = 6000 - = = - - Fuay SIJ¥IUI LD BUUEYD) or
685 BSHBOIL | 9TET 24 rL's BLFO 95+0 §6E°0 0Er'o LET1 - - 61E9F FLL] aelen snjfnivid wuLed?) 6F
€500 | 98FTT = - . 6£0°0 000 = = - - [Y1] 4 - - vuodueyy swyoued snpaysoply 6
9eL’l IST'ErL 8170 LLED LB¥0 ozo'e {3 rali] Loro 95L'T 99 0680 50670 = 1650 wng eajund snjegdasopidag 01
$00'0 LE0'T _ == = = ZH0 = s = = L - - gpauyo days SNIYIRD €Y 43
000 06T'€ = - =5 - ] nzTo = - - - - - daea saaps | snyour siynpnupepydodayy 16
Legn LI&'00L LLv'o £rso 850 Lel'e 06e°1 LYYE 68E'E 20EF SEVL £t 985701 = ¥jfieg snunid snigodosso) £8
7o |960'8F | LTI 0700 7800 080°0 6L0°0 - 6000 691°0 = L0T7 - £01°0 Uy SIUO2ED KOGSEY 781
Lo FLF'SL LLOO LEOO 1r0o s100 =] S90°0 6850 - = E6s's - oo eunyieq snouuEp sniuos sL
1000 FL¥O = - - 000 = i - = = - - - D OLIRASP OLUEC] g9
$SE0  [LBI'TZST  |181°0 980°0 1720 9000 5800 €160 006'1 SIUT 9T £0E°1 - - e ¥jotu wopo Fusteyedsjqury S
0601 FIO99y | FLTO CR0°0 T6E°0 91E1 EL9D 0Ll SE9°0 BLSE EEVE 1ozl == 1510 and 1ip o1 sngung (414
€000 |[FLTT l = 900°0 - = = = 9€0'0 - - - - und uag ou2 sngung 181
6T1'T1 | 169T6IS [BLOOL 960't TErsl SSTFI 006’9 ELI'EL 6IL'S 9L9'91 908°L sS81°F1 - 6+9°1 and auoydos sngun g 081
9000 §65°T = =t - = - £L10 = = = = - - nndieg vueses sngung 6L1
LETO F65'8S - - = 00 SL1'0 Le1°0 w1 1£T°0 = = - - andipo snifad sngung 9Ll
FLST £81T01T | 89LE F1ET wors siEl 8560 <o 980 969°T €081 = — = ynd veyour snapuogIuod sngung sLl
1501 agery | E1T0 LLOO 0 (%11 Lo6'T 1280 rLOO 1810 65571 oroo = #n R 01103 0JOI FWER OISO L8l
st |o6s'TLy | LT8O SOF1 £F8°0 6K9'7 £ soL1 96€0 F8ET - 081°0 - §TLO eyyrey 12U WPOIUIUSY 01z
o 59911 = = 000 59770 €000 rz’o = HEF0 1EL'E T66'% = i EYSIHELY ¥JOF ¥S100) LS
0L0 |EBI'E0E  |S10°0 700 9700 ¥zl 6000 8200 FsLl g0 98¢°1 FHEOT = €810 BYSIEYy [€°7 vj¥] ¥SIOD) 95
% ¥ Qg uef »q 0N 120 dag Fuy Ajng aung A W 93 efuag ognuaag [ 2amanplg | 2ped
(6,994 ~ £6.7¢W) P61 S1EaL £661 JeIX j aweu s12adg 1eqep | saradg
[2)e2 jenuue (2o, i

(ooms+soms sa115) o apisur(igfram £q 9

suiejdpooj) wory wonisodwoo yojyeo Ljyiuopw [1°L 219eL




Q\ﬁ

On floodplains outside the FCD a total of 16 fish species were categorised as dominant i.e.
those comprising 1% or more of the total annual catch and all but one were floodplain
residents (Table 7.9). Inside the FCD, there were 23 dominant species, 20 of which were
floodplain residents and 4 migratory species comprising three carps, rui, catla and kalbaus
and one catfish, ayre. The compositions of the dominant floodplain residents were fairly
similar between sites inside and outside the FCD although the relative abundance of some
species differed between sites. Of the 22 species listed in Table 7.9 there were 12 species
common to inside and outside sites. Of the remaining 11 species, only bheda and foli were
particularly common (>4 % of catch). The former was found outside and the latter inside the
FCD. The most abundant species both inside and outside were puri, taki and shol. However,
shol was relatively less abundant inside the FCD compared with outside as too were koi,
khalisha and shingi all of which were particularly common outside.

Table 7.12  Percentage contribution of riverine, migratory and floodplain resident
species to the total annual catches outside and inside FCD projects in the
South West Region, March 1993 - February 1994

In/Out % Total Annual Catch

FCD Project FCD . : i
Riverine Migratory Floodplain
resident
Chatla-Fukurhati Out <0.1 2.6 93.6
In 0.7 13.0 70.4
Satla-Bagda Polder 1 Out <0.1 1.9 96.4
In <0.1 1.6 90.6

Note: See text for definitions of habitat preference categories (section 5.1.2)

Prawns were important both inside and outside the FCD scheme but were especially abundant
inside where they formed 16% of the total annual catch compared with about 4% of the catch
outside.

Of the 13 migratory species recorded outside the FCD scheme, only one, the large silurid
catfish, boal, comprised more than 1% of the annual catch. The rarer species included four
carps, three bagrid catfish, one schilbeid catfish, one other silurid catfish, two minnows and
one notopterid. All these species were also found in the adjoining drainage canal (site SW08),
where again their abundance was generally low and only two species, rui and carla formed
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more than 1% of the annual catches. In the North Central Region a higher proportion of
major carps was also found in khals compared to floodplains (Supporting Volume No. 1).
On floodplains inside the Chatla-Fukurhati Project, 8 of 23 migratory species were carps
which together totalled about 9% of the catch while the composition of the remaining species
was very similar to that found outside the scheme. In contrast to floodplains outside the
FCD, the relative abundance of carp, particularly major carps, rui and catla, was higher on
floodplains than in canals. Most carp were captured in kua during the winter when they
comprised between 8% and 33% of monthly catches. This suggests that they were more
strongly attracted to the shelter offered by these artificial residual waterbodies than those of
adjoining khals and rivers. This feature has implications for the potential use of kua as fish
sanctuaries which could form an important component of future capture fisheries development
programmes in this region and in other parts of Bangladesh where kua are used extensively.

A major difference was seen in species richness between floodplains inside and outside the
FCD (Fig. 7.12). Examination of catch compositions revealed that the greater species
richness found inside the FCD was due solely to the larger number of riverine and migratory
species (Table 7.13). Examination of distributions of individual species between linked river
and floodplain habitats, revealed clear differences between inside and outside sites
(Table 7.14). The results indicated seasonal movements of many species, particularly riverine
species, between the Arial Khan River and floodplains inside the Chatla-Fukurhati Project,
whilst the same species showed very little movement between the Kumar River and the
floodplains outside the FCD scheme. This supports the view that there was substantially less
hydrological linkage between river and floodplains outside the FCD scheme. Reasons for this
have been discussed earlier in the report (section 3.3).

Table 7.13 Total annual number of fish species, classified by habitat preference,
recorded from floodplains outside and inside the Chatla-Fukurhati
Project, March 1993 - February 1994

Sites Number of species
Riverine Migratory Floodplain Total
Resident
Outside FCD 1 12 45 58
(SW09 + SW10)
Inside FCD 16 21 43 80
(SWO05 + SWO06)

Note: See text for definitions of habitat preference categories (section 5.1.2)
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Table 7.14 Seasonal variation in the distribution of riverine and migratory fish between
rivers and floodplains outside and inside the Chatla—Fukurhati Project

Year: 1993 Year: 1994
Site name Feb !Mar |Apr ]May lJune huly lﬁg lSep ]Oct lNov [Dcc Jan [Fcb
iSpccies: Rani(Code 28)
”Aria] Khan
[ Inside FCD |
|
Kumar I
| Outside FCD [

| Outside FCD |

| Species:

;| Arial Khan |

Phasa(Code 193)

|Inside FCD |

| Kumar

| Outside FCD

l

;!S ecies:
| Arial Khan
Inside FCD |

Kajuli(Code 02)

|Kumar

l l

| Outside FCD |

Species:
Arial Khan
| Inside FCD

Ghaura(Code 51)

| Kumar

| Outside FCD |

' Species:

iAriaI Khan |

Shillong(Code 196)
|
|

|Inside FCD |

Kumar

| Outside FCD |

o

| Species:

Gang tengra( Code 81)

| Arial Khan

Inside FCD |

| Kumar

| Outside FCD

Note: Shading denotes presence of species, no shading denotes absence
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Table 7.14 Seasonal variation in the distribution of riverine and migratory fish between
rivers and floodplains outside and inside the Chatla—Fukurhati Project

Year: 1993 Year: 1994
Site name Feb ]Mar ]Apr ]May llune ]July' ]Aug [Sep lOcl |Nov lDec Jan !Feb
Species: Kabashi(Code 132
Arial Khan
Inside FCD

Kumar
Outside FCD
;,Species:
Arial Khan
Inside FCD

Kumar
Qutside FCD
rSpt.‘.f.:i.ss:
Arial Khan
Inside FCD

Outside FCD
Species:
Arial Khan
Inside FCD

| Species:

Outside FCD | %
&

| Arial Khan
Inside FCD

Outside FCD | |
Species: Bacha(Code 76)
Arial Khan [
Inside FCD |

Kumar
Outside FCD |

Note: Shading denotes presence of species, no shading denotes absence 91
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