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PREFACE

The Fisheries Studies and Pilot Project (FAP 17) was funded by the British Overseas
Development Administration (ODA) in conjunction with the Government of Bangladesh. The
national implementing agency for the Fisheries Studies was the Department of Fisheries of
the Ministry of Fisheries and Livestock. FAP 17 also reported to the Flood Plan
Coordination Organisation of the Ministry of Water Resources. The project was one of a
number of supporting studies of a broader programme known as the Flood Action Plan (FAP)
of Bangladesh. The FAP consisted of a series of eleven major engineering studies, five of
which comprised separate regional studies which aimed to identify feasible large-scale flood
control and drainage projects through which it would be possible to regulate the extent of
flooding during the monsoon. The engineering components were supported by a range of
complementary studies, several of which were designed to address various social and
environmental impacts which were anticipated to result from large-scale flood control.

FAP 17 was designed to address issues relating to fisheries and aimed to collect, analyse and
interpret information with which to make predictions of the impacts of the planned flood
control action upon the inland capture fisheries of Bangladesh. To do this, quantitative
baseline fisheries and socioeconomic data were collected from inside and outside a range of
different types of flood control projects in four regions of the country.

A total of eight FCD/I projects was studied and the results of each study were documented
in a series of Supporting Volumes (Fisheries Studies) of the project Draft Final Report (see
list of reports on page viii). Three further fisheries studies were completed, one of which
described the fisheries of the main rivers Jamuna and Padma (Supporting Volume No. 10).
The other two investigated the movements of a) adult and juvenile fish and b) fish hatchlings
in regulated and unregulated rivers and assessed the impact of regulators on these movements
(Supporting Volumes 5 and 11). A parallel set of socioeconomic studies was carried out and
the results documented in seven village study reports (Supporting Volumes 12-18). In
addition to the fisheries and village studies, several special studies, mainly desk studies, were
completed during the course of the project. These provided background information on fish,
the environment and socioeconomics (Supporting Volumes 19-28). Several of these studies
have been documented previously as annexes to the FAP 17 Interim Report. To ensure wider
circulation, however, they were also included as part of the Draft Final Report.

One extremely important output from the FAP 17 study was the establishment of a detailed

and comprehensive fisheries database which provides quantitative baseline information on

inland fish resources and fisheries in Bangladesh. Fisheries and socioeconomic databases

were submitted to the Government of Bangladesh through the Flood Plan Co-ordination

Organisation of the Ministry of Water Resources and the Department of Fisheries in the

Ministry of Fisheries and Livestock. Documentation of each databaWed as
; P

Appendices 1 and 2 of the Draft Final Report. % 2 P8
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The present report is one of a series of eight fisheries studies which form part of the
Supporting Volumes to the Draft Final Report. The principal objectives of the supporting
studies are listed below.

1) Evaluation of the effects of different flood control measures on the production
of fisheries.
2) Evaluation of the effects of different flood control measures on the movements

and populations of fish.
3) Assessment of the feasibility of technical and developmental measures to
compensate for or reduce potential losses to fisheries due to flood control.

Descriptions of the methods employed for field data collection, laboratory studies and
analyses of data are provided in the FAP 17 Inception and Interim Reports and are presented
again with some additions in Appendix 3 of the Draft Final Report.

Two taxonomic guides were used for the identification of fish found during this study. The
first was Rahman, A. K. A. 1989, Freshwater Fishes of Bangladesh, published by the
Zoological Society of Bangladesh. The second was Talwar, P. K. and Jhingran, A. G. 1991,
Inland Fishes of India and Adjacent Countries, Vols. 1 and 2, published by Oxford and IBM
Publishing Co. Ltd. The more recent guide was used to provide a systematic listing of the
scientific names of fish. However, the guide by Rahman was used more widely by fisheries
biologists and all Bengali names of fish used in the present report were derived from this
guide. The FAP 17 database also provides comprehensive lists of local names of fish
collected in each region studied.

The term “species diversity” was used in this report in its simplest sense to denote the total
number of different species of fish recorded at each site. The numbers of species recorded
depended on the sampling effort deployed. No doubt more species would have been recorded
had more sites or gear units been sampled more often using larger sub-samples of catches.
All species recorded were divided into three categories of habitat preference: riverine,
migratory and floodplain residents based on distributions identified using the complete FAP
17 database. The categorisations should be regarded as provisional only. As more knowledge
is gained of the ecology and behaviour of individual fish and prawn species in Bangladesh
more accurate revisions to the list will be needed.

Local names of gears were used throughout the report despite considerable geographical
differences in names used in Bangladesh. A list of all gears recorded by FAP 17, with local
and English names and a brief description of each are provided as an appendix to this report.

The source of all tables and figures presented in this report, unless otherwise stated, is from
data collected by FAP 17 fisheries surveys.
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SUMMARY

The Shanghair Haor Project (SHP) is a partial flood control project located 13 km
south of Sunamganj. It is bounded on the west by the Old Surma River, a distributary
of the Surma River, and in the north by the Sylhet-Sunamganj highway. To the east
and south lies the Mahasingh River system, also a distributary of the Surma.
Construction of the SHP was completed in 1986 and a total of 25 km of submersible
embankments now surround the haor in the east, west and south. The project covers
an area of approximately 4,000 ha supporting a population of about 22,900 people.

Between February 1993 and February 1994, fisheries catch assessment surveys were
conducted at fortnightly intervals on canals, floodplains and beel inside the SHP and
on unregulated sections of Dekker Haor lying immediately north which was used as
a control area for comparative purposes. Three adjacent unregulated rivers, the Surma
and two of its distributaries, the Old Surma and Mahasingh, were also surveyed.

Flooding Patterns

The SHP was designed to provide protection from river flooding until 15 May to
allow the boro rice crop to be harvested safely. In the year of study (1993) the SHP
functioned as planned. Submersible embankments prevented the temporary ingress of
river waters during flash floods in February and March and delayed more permanent
flooding for 19 days from 30 April to 18 May. Thereafter embankments were
overtopped by rising river levels and monsoonal flooding patterns on floodplains of
the SHP and on the unregulated Dekker Haor were the same.

During the flood drawdown, a temporary ingress of river waters (seen in Dekker
Haor) was prevented by embankments of the SHP. This resulted in a more rapid
decrease in flood levels on regulated floodplains from October to early November.

The main drainage canal of the SHP was dammed in November by a leasecholder to
concentrate fish migrating from the drying floodplains. Damming the canal caused
drainage congestion in the SHP from November to January. Most floodplains dried
out by mid-December, 2-4 weeks later than unregulated floodplains. Thus, while the
overall duration of inundation was similar inside and outside the SHP, there was a

XV



shift in the flood season of about 3 weeks because of both flood control for
agriculture and blockage to drainage for fisheries purposes.

6. Examination of annual flooding patterns of the Surma River revealed that pre-
monsoon river flooding inside the SHP was prevented until early May in every year
since the date of embankment construction in 1986. The project has therefore
succeeded in protecting the boro harvest. During the past eight years, however, river
flooding inside the SHP was delayed until June for four years and until July in one
year. This indicates that there is a degree of over-protection by excessively high
embankments.

Water Quality

7 Seasonal variations in water temperature, pH, dissolved oxygen concentration,
conductivity, total dissolved solids and transparency were monitored on rivers, canals,
floodplains and beel. No major differences in water quality were detected between the
SHP and the unregulated Dekker Haor.

Total Catch

8. Estimates of annual catch per unit area (CPUA) from sampling sites on floodplain and
beel were extrapolated to wider areas to obtain estimates of the total catch from the
SHP and the selected area on Dekker Haor. Between March 1993 and February 1994
the total annual catch from 2,801 ha on Dekker Haor was 301 tonnes with a CPUA
of 107 kg/ha. This compares with a total catch of 384 tones from 3,737 ha in the
SHP and a CPUA of 103 kg/ha. Statistical analyses revealed no significant differences
in total catches (see para 13).

9.+ The annual value of CPUA from floodplains on Dekker Haor was 56 kg/ha compared
with 64 kg/ha from floodplains inside the SHP. Values of CPUA from beel on
Dekker Haor ranged fro 180 kg/ha to 195 kg/ha compared with a considerably higher
range, 248-576 kg/ha, from beel inside the SHP. Differences in beel catches were
attributed to differences in the catchment areas of individual beel. In the SHP there
were fewer perennial beel per unit area of floodplain than in Dekker Haor and there
was therefore a greater concentrating effect during the drawdown on floodplain fish
stocks in the SHP.

XxVvi



10.

5

Annual catch per kilometre of river was 5,074 kg/km on the Surma, 5,039 kg/km on
the Old Surma and 4,198 kg/km on the Mahasingh. These were some of the highest
catch rates recorded by FAP 17 studies covering four FAP regions in Bangladesh.
Annual catch per hectare of river was substantially lower in the largest of the three
rivers, the Surma and is presumed to have reduced the efficiency of overall fishing
effort making it difficult, for example, to set gears across the full width of the river.

Analysis of the catch from the fish-out of one duar (scour-hole) on the Old Surma
River clearly demonstrated these areas as very important habitats which provide
shelter for large fish during winter. A total catch of 4.1 tonnes was taken in 2 days
of intensive fishing by a leaseholder and more than 200 villagers. Large species such
as boal, rui, chital, guizza, catla, ayre and kalbaus dominated the catch and
comprised 92% of the total. The two most important species were boal and rui which
accounted for 36% and 27% of the catch weight. These results provided the first
quantitative support for recommendations for future fisheries management policies
relating to rivers in the North East 'Region (see para 21).

Fish Densities

12.

13.

Statistical analyses were carried out on seasonally pooled catch rates of gears used on
canals, floodplains and beel inside and outside the SHP. The underlying assumption
of the method was that once differences in catchabilities between different types of
gears had been accounted for, any further differences in catch rates inside and outside
the SHP were due solely to differences in fish densities.

Statistical comparison of catch rates of dominant gears indicated lower fish densities
inside the SHP during the pre-monsoon but higher densities during the flood
drawdown and winter. The latter were probably due to the larger catchment areas of
individual beel inside the SHP than those on the unregulated Dekker Haor. Seasonal
differences in densities in and out of the SHP were not, however, statistically
significant, nor were densities when combined for the year. Higher levels of fishing
effort were expended on the smaller number of beel inside the SHP. Estimates of
standardised effort per hectare (measured in ber jal hours per hectare) was 19.8 inside
the SHP compared with 6.2 on Dekker Haor. This higher fishing effort inside the
SHP would also account for the substantially higher values of CPUA from beel. The
analyses indicated that there was no statistical basis for a significant difference
between integrated catch estimates inside (103 kg/ha) and outside (107 kg/ha) the
SHP. . O
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Diversity

14.

Between March 1993 and February 1994, a total of 71 species of fish was recorded
from Dekker Haor compared with 76 species from the SHP during the same period.
Examination of the number of species in different fish groups revealed no difference
in floodplain resident fish inside and outside the SHP, but a slightly lower number of
riverine species and a higher number of migratory species, inside the SHP. The
results indicated that there was no serious harmful impact of partial flood control on
species diversity.

Catch Composition

15:

16.

Riverine species made negligible contributions by weight to annual catches inside
(< 1%) and outside (1%) the SHP. Migratory species, however, provided 9% of the
catch from the unregulated Dekker Haor compared with 19% from the SHP.
Floodplain resident species accounted for 66% and 57% of catches from outside and
inside the SHP respectively. The results revealed that there was no reduction in
contributions to the catch made by riverine and migratory species in areas protected

by submersible embankments.

In terms of individual migratory species, the main difference between Dekker Haor
and the SHP was the greater abundance of rui inside the SHP where it was captured
from the leased fishery on Karchabrar Beel and, to a lesser extent, from the main
drainage canal, Lumardai Khal. On the unregulated Dekker Haor chapila and kalbaus
were more abundant than inside the SHP. Differences were also found in the
composition of dominant floodplain resident species in and out of the SHP. On
Dekker Haor the most important species, in order of abundance, were guchi baim,
kaikka, baral baim, foli, canchan puti and bailla, while inside the SHP, puri and
kaikka predominated. Prawns formed important components of the catch both inside
(23%) and outside (24%) the SHP. Since prawns were not identified during the
present study, it is not known whether they were migratory or floodplain residents.
Other FAP 17 studies on the movements of fish hatchling by passive drift in rivers
found juvenile prawns to be a major component of the catch. This suggests that there
is widespread breeding on floodplains by some species.
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Fish Movements

X1,

18.

Floodwaters from the Old Surma River were prevented from entering the SHP during
flash floods in February and March 1993 and more permanent flooding was delayed
for 19 days in May. This had little apparent impact on the movement of adult and
juvenile fish other than possibly to delay the entry of juvenile (one year old) rui and
kalbaus and adult chapila.

Other FAP 17 studies on movements of fish hatchlings by passive downstream drift
revealed that the first major carp hatchlings appeared on the 19 May 1993, one day
after submersible embankments had been overtopped by river waters. Their entry
from rivers to floodplains was not therefore adversely affected in the year of study.
In previous years, however, when the entry of river waters was delayed until June or
July, it seems likely that major carp hatchlings would have been prevented from
entering floodplains inside the SHP. Between March and mid-May the hatchlings of
only two migratory species, filchela and kachki, were found in rivers. One of these,
fulchela, is probably capable of surviving on floodplains throughout the year while
kachki is a more riverine species whose entry on to floodplains of the SHP as
hatchlings was delayed by one month due to flood control.

Mitigation Measures

19.

20.

Mitigation measures recommended for the SHP include a reassessment of the design
height of submersible embankments to avoid excessively high embankments which
may delay river flooding of floodplains longer than is necessary to protect the winter
rice crop. It is also recommended that the main drainage canal, Lumardai Khal, be
designated a prohibited fish zone from October to March to reduce fishing pressure
at critical times of the year in areas where the number of drainage channels, and thus
routes of fish passage, have been reduced by partial flood control. This measures
would also avoid drainage congestion which delays the planting of winter rice.

In areas of extensive development of partial flood control, such as Sunamgan;
District, it is recommended that selected free-flooding haor remain. This measure
would have a beneficial impact on fisheries and also reduce problems of siltation
within river channels, an increasing concern in the North East identified by FAP 6,
which threatens to cause greater flooding in future.
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A series of other mitigation measures focuses on fisheries conservation using large
perennial beel as dry season sanctuaries. The construction of large karha within the
beel would prevent the use of most fishing gears during the winter, It is also
recommended that important dry season fish habitats (duar) in rivers be converted to
prohibited fishing zone in winter to protect broodstock of large species such as major
carps and several catfish. These measures will require modification of the present
leasing system of jalmahal and effective enforcement of (new) fisheries regulations.

Several measures are recommended which relate to institutional improvement mainly
within BWDB. The most important of these is the need to establish an effective
multidisciplinary technical assessment unit in BWDB or WARPO comprising expertise
from fisheries, agriculture, environment, hydrology and hydraulic engineering. The
unit should be responsible for the re-evaluation of operating procedures of existing
flood control projects and for the examination of future project proposals. Plans for
major new road or rail links which may affect flooding and drainage patterns should
also be assessed by the unit.

Future Research

23.

Several topics which require further research work were identified. Most of these
follow on from baseline data provided by the FAP 17 studies and could be divided
into three broad areas. The first focused on the need for a more detailed
understanding of the movements of fish between rivers and floodplains at different
stages in their life cycles and the impact of partial and full flood control on such
movements between different hydrological years. The second emphasised the need for
detailed long-term studies running for at least five years to understand the functioning
of complex floodplain fisheries in relation to biological, environmental and
socioeconomic factors which influence fish populations. Quantitative fisheries data
obtained from these studies, when linked with hydrological data on flooding patterns,
will provide a basis for the development of a floodplain fisheries model. This can
then be used as a predictive tool to advise on future fisheries management and
development. The third area of research highlighted the need for detailed stock
assessments of selected fish and prawns dominating floodplain catches. The current
status of the stocks of these species is not known, nor is the degree to which they can
continue to sustain prevailing levels of fishing pressure, particularly during the dry
season. Prawns were identified as the single most important component of catches
from both the SHP and Dekker Haor. Basic research on their identification, seasonal
movements and biological status is urgently required.
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SHANGHAIR HAOR PROJECT AND DEKKER HAOR

1 STUDY AREA: BACKGROUND

Following extensive preliminary surveys carried out between October and December 1992,
two flood control projects were selected for study in the North East Region of Bangladesh.
One large full flood control and irrigation (FCDI) project (Manu Irrigation Project) was
located near Moulvibazar in a moderately flooded area, and the other (Shanghair Haor) was
located in the deeply flooded central basin (Fig. 1.1).

The Shanghair Haor Project is a partial flood control project located about 13 kilometres
south of Sunamganj. It is bounded on the west by the Old Surma River, a distributary of the
Surma, and in the north by the Sylhet-Sunamganj highway. To the south and east lies the
Mahasingh River System, also a distributary of the Surma. A total of 25 kilometres of
submersible embankments surrounds the haor and links with the Sylhet-Sunamganj highway,
which acts as a full flood embankment. The project covers an area of approximately 4,000 ha
supporting a population of about 22,900 people.

The project was initially proposed by BWDB in 1980. Construction work started in 1981 and
was completed by 1985. The principal aim of the project was to protect the boro rice crop
from pre-monsoon flash floods. Submersible embankments along the Old Surma River were
designed to prevent overtopping before mid-May in most years. Since project completion the
western and eastern embankments have not overtopped prior to 15 May, but some sections
to the north the embankments are so high that they do not submerge during the monsoon.
Three regulators at Ujanigaon, Hamamia and Asumura were used for flushing and drainage.
~ In addition, about 30 inlet structures were placed throughout the embankment to facilitate
agriculture. Of these local farmers reported that only six were used for irrigation purposes
along the Surma River and the remaining were used to provide localized drainage from
homestead areas. Almost all the farmers having lands in the central area reported that
Jjalmahal leaseholders control post monsoon drainage by constructing a barrier downstream
of the Asumura regulator. This was reported to delay the planting of boro and increase the
risk of pre-monsoon flash floods before harvest.

In recent years the performance of the SHP has been studied as part of a broader review of
flood control projects carried out by the Northeast Regional Water Management Project
(FAP 6).I Trends in flood control development within the North East Region were

documented in this review.

FAP 17: Supporting Volume No. 9 1 June, 1994
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Figure 1.1 Location of study areas in the North East Region
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The stated objective of all partial flood control projects in the North East Region is to
increase agricultural production by protecting the winter rice crop from early or pre-monsoon
flooding. The protection is provided by the construction of submersible embankments around
target areas and the inclusion of regulators to provide drainage and allow water to enter the
protected area immediately after the boro harvest. This type of embankment is normally
constructed in areas subject to flash river floods prior to mid-May which also flood to depth
exceeding one metre during the monsoon. Most of these projects are located in the deeply
flooded areas of the Sylhet Basin (Fig. 1.2). Partial flood control structures are not designed
to alter flooding patterns during the monsoon season.

The FAP 6 stut:iyl reported that prior to 1975 there was little development of partial flood
control projects in the region. Up to that time only about 15,000 ha were under partial flood
control. From 1975 to 1990 projects were established at a rate of 7,500 ha per year and by
1990 there were 33 projects in the region with a net area of 172,000 ha. Most projects were
located in the central area of the Sylhet Basin around Sunamganj. FAP 6 estimated that
potentially 800,000 ha of floodplain could be brought under partial flood control in the
region. However, BBS statistics on rice production showed on appreciable increase in HYV
boro during the period 1979-1990 when partial flood control projects were established. No
explanation was put forward by FAP 6 to account for the apparent failure of partial flood
control to increase winter rice production.

The FAP 6 review expressed concern that expansion of partial flood control projects would
result in changes in siltation patterns on floodplains and in river channels and cause increased
flood levels in embanked rivers. It was anticipated that river channel morphology would also
be affected with shifts in the course of channels inside and outside flood controlled areas. On
floodplains protected by submersible embankments it was thought that sediment deposition
might result in post-monsoon drainage congestion which in turn would delay the planting of
boro and thereby increase the risk of pre-monsoon flood damage as well as reduce the area
planted.
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The FAP 6 study concluded that submersible embankments impede fish migrations between
river and floodplain, in either direction, for about 10-20 days during the early monsoon until
the embankment is overtopped. It was suggested that as fish stocks included both early and
late spawners, submersible embankments would favour late spawners. Overall, partial flood
control projects were considered to have positive or no impact on capture fisheries more
frequently than a negative impact. Positive impacts included a greater area and depth of beel
during the dry season.’

FAP 17 selected the SHP as a representative example of a functioning partial flood control
project in the Sunamganj area. The study aimed to provide quantitative data to assess the
impact of this type of flood control on capture fisheries. No previous quantitative fisheries
study had apparently been undertaken on this project. The fisheries of flood controlled area
were compared with those in Dekker Haor, lying immediately to the north of the project
(Fig. 1.1). This area received flooding from the Old Surma River to the west. The FAP 17
Fisheries Studies were complemented by surveys carried out by its socioeconomic team of
an area known locally as the Kai Project located immediately to the east of Shanghair Haor?
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2 SAMPLING SITES

Rivers, canals, floodplains and beel were sampled at fortnightly intervals for a total of 13
months from February 1993 to February 1994 inclusive. Site selection and fisheries data
collection were carried out following procedures previously outlined in the FAP 17 Inception
and Interim Reports.

2.1 Inside Sites

Three floodplain/beel sites and one canal site were surveyed inside the SHP; no rivers
occurred in the area (Table 2.1 and Fig. 2.1). One was Karchabrar Beel (NE13) and the
other was Mouti Beel (NE12). One floodplain site, Asamura floodplain (NE14), was
surveyed. Area elevation curves was constructed for floodplain sites using topographical
maps and electronic planimetry (Fig. 2.2). Average heights (50% level) at NE14 was 3.9 m.

The canal selected inside the scheme was Lumardai Khal (NE15). This acts as a drainage
canal and connects with the Old Surma River to the south west through Asumura regulator.

Table 2.1 Description of sampling sites

Site Inside/ Area Length
Code Site name Habitat QOutside SHP (ha) (km)
NE16 Surma River Secondary River Outside 279.0 13.95
NE11 Old Surma River Secondary River Outside 83.0 10.00
NE20 Mahasingh River Secondary River Outside 59.3 7.91
NEI15 Lumardai Khal Canal Inside . 3.3 1.65
NE17 Dapha floodplain Floodplain Outside 163.8 -
NE18 Dapha Beel Beel Outside 109.4 -
NEI19 Chatal Beel Beel Outside 67.5 -
NEI12 Mouti Beel Beel Inside 40.2 -
NE13 Karchabrar Beel Beel Inside 56.0 -
NE14 Asumura floodplain Floodplain Inside 55.0 -

FAP 17: Supporting Volume No. 9 7 June, 1994
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Figure 2.1 Location of study areas and sampling sites
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Figure 2.2 Area elevation curves of floodplain/beel sites inside and outside the SHP
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2.2 Outside Sites

Three floodplain/beel sites were surveyed outside the SHP. This area is drained by the Surma
and Mahasingh rivers, which was sampled for a distance of 8 km.

Two beel were surveyed, Dapha (NE18) and Chatal (NE19). The floodplain site was Dapha
floodplain, which covered of elevations ranging from 3.4 m to 4.6 m. Average (50% level)
elevation at Dapha was 3.9 m which was comparable to the floodplain inside the SHP.
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3 HYDROLOGY

Two sources of data provided quantitative and qualitative description of flooding patterns
inside and outside the SHP. The first was from measurements made during fisheries surveys.
Water depths were measured at fixed points at different land elevations on each
floodplain/beel site at fortnightly intervals. At the same time, the extent of the flood was
recorded on sketch maps and directions of water flow in feeder and drainage canals were also
noted. The second source of data was from daily water levels in the Surma River at
Sunamganj. These provided a continuous record of flooding patterns on unregulated
floodplains and on regulated floodplains of the SHP once submersible embankments were
overtopped by river waters.

3.1  OQutside the SHP

Early heavy rainfall in February 1993 expanded beel areas slightly but resulted in no
permanent flooding on floodplains. Flash floods in the Surma and its distributary rivers, the
Old Surma and Mahasingh rivers also occurred at this time because of heavy rainfall in the
surrounding hills in India. Floodwaters from the Old Surma entered canals and beel for about
one week in February and added to the effect of local rainfall in expanding beel areas. River
levels quickly dropped again in early March so too did flood levels in beel as waters drained
back into the river. River waters rose again for a few days in late March, not as high as in
February but sufficiently high to enter unregulated beel. Further persistent heavy rainfall in
April and May resulted in a rapid rise in river levels which overspilled into unregulated beel
and floodplains on 30 April and continued to do so through the monsoon season.

A sharp rise in water levels of about 2.5-3.0 m was observed in Dekker Haor at the
beginning of May followed by a temporary drop at the end of the month and a further more
permanent rise from June onwards (Fig. 3.1). Fortnightly readings of water levels in Dekker
Haor suggested a gradual decrease in water levels from late July but examination of daily
levels of the Surma River revealed frequent fluctuations up to September (Fig. 3.2). The last
rise in river levels occurred during the first week in October after which the flood drawdown
commenced and most floodplains were dry by November. From December 1993 to February
1994 beel were under leaseholders’ control and their drainage canals were dammed then
drained according to the needs of leaseholders’ fishing operations.

FAP 17: Supporting Volume No. 9 11 June, 1994



Figure 3.1 Seasonal variation in water depth on floodplains/beel inside and
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3.2 Inside the SHP

Flooding patterns inside the Shanghair Haor Project were very similar to those on
unregulated floodplains except that the submersible embankments prevented the temporary
ingress of river waters in February and March and delayed more permanent flooding for 19
days from 30 April to 18 May (Figs 3.1 and 3.2). The project thus functioned as planned in
providing protection from external river flooding until mid-May to allow the boro crop to
be harvested safely. After submersible embankments were overtopped by river floodwaters,
flooding pattern in Shanghair Haor followed those seen in Dekker Haor during the monsoon.
During the drawdown in October, the final temporary ingress of river waters was seen in
Dekker Haor, was prevented in Shanghair Haor by its submersible embankments. This
resulted in a more rapid decrease in flood leve] on regulated floodplains from October to
early November. In November and December, however, the main drainage canal, Lumardai
Khal, was intermittently dammed by a leaseholder to concentrate fish in the khal before
fishing with ghori jal. Damming the khal resulted in drainage congestion from November to
January and lengthened the potential growth season for fish remaining in the canal. Most of
the surrounding floodplains dried out by mid-December, 2 to 4 weeks later than unregulated
floodplains. Thus, while the overal] duration of inundation was similar inside and outside the
SHP, there was a shift in the flood season of about 3 weeks due to flood control for
agriculture and damming of the main drainage canal for fisheries purposes.

Assuming embankments were overtopped at the same river level each year since the time of
construction of the Shanghair Haor Project, examination of seasonal flooding patterns in the
Surma River provide an Opportunity to evaluate the performance of the project. Data in
Figure 3.2 revealed that pre-monsoon flooding by external rivers was prevented until early
May in every year since the construction of submersible embankments. Only once, in 1993,
did floodwater enter the SHP before the design date for flood protection of 15 May. The
project has therefore succeeded in its objective in protecting the horo harvest. During the last
eight years, however, river flooding was delayed until June in four years and until July in
one, which suggests that there is a degree of over-protection by excessively high
embankments.

The areas under the flood curves shown in Figure 3.2 were used to obtain an annual flood
index measured in metre days’ inundation by river and rainfall flooding. This provided an
indicator of the variation in the total amount of flooding each year. It also provided the
Opportunity to examine the impact of submersible embankments on the amount of annual
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4 WATER QUALITY

Surface water measurements of temperature, pH, dissolved oxygen (DO), conductivity and
total dissolved solids were made at sites on rivers, canals, floodplains and beel at fortnightly
intervals using electronic metering techniques. Seasonal variations in these parameters are
presented for representative sites outside and inside the SHP in Figures 4.1 to 4.2. 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 made. This was not always
achieved, however, and whilst most readings were taken between 10.00-12.00, some were
outside this range. Data in Figures 4.1 and 4.2 therefore reflect diurnal as well as seasonal

changes.

Dissolved oxygen concentrations on Chatal Beel ranged from 1 to 4 mg/l while those on
Karchabrar Beel varied more, from 1 to 7 mg/l. Previous more detailed studies carried out
in Bangladesh showed that oxygen levels ranged over a 24 hour period from a completely
anoxic (zero oxygen) condition near dawn to supersaturation in mid-afternoon in both open
flooded fallow land and deepwater rice fields where depths reached up to 3m*°. The studies
also revealed considerable vertical stratification in oxygen levels in fallow areas and rice
fields with lowest concentrations (near zero) in the bottom layer whilst surface layers
remained near saturation. The effects of stratification were more pronounced towards the end
of the monsoon season when amounts of decomposing macrophytic vegetation increased in

decreasing volumes of water.

No seasonal trends in pH levels were detected on beel, canals or rivers. Values ranged from
about 7 to 9 which posed no danger to fish health or survival. Conductivities also showed
little seasonal variation but lowest values were recorded during the monsoon on both Chatal
and Karchabrar Beel where they averaged about 30-50 uS.

Values of transparency on Chatal Beel increased in May coinciding with the ingress of
floodwaters from the Old Surma River. On Karchabrar Beel, transparency also increased in
May when submersible embankments were overtopped. The results suggest that the lower
values of transparency recorded prior to May were probably caused by lower water depths
rather than a reduced clarity of water. During the monsoon, there was little difference in
transparencies between sites which were by then both flooded by the Old Surma River.

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



Figure 4.1 Water Quality, Chatal Beel (site NE19) : outside SHP
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Figure 4.2 Water Quality, Karchabrar Beel (site NE13): inside SHP
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5 RIVER FISHERIES

In the following discussion fisheries data from three unregulated rivers-the Surma, Old Surma
and Mahasingh-are presented in order to assist the identification of fish movements between
rivers and floodplains (see Section 6.5) and to provide quantitative baseline information on
the magnitude of catches.

5.1 Total Catch
5.1.1 Pattern of catch

The pattern of catch in all three sampled rivers was generally similar from March to October
1993, when catches remained relatively low with only minor fluctuations between months,
compared with the considerable sharp rise in November on the Surma or in December on the
Old Surma and Mahasingh (Fig. 5.1). On the Surma, the catch declined equally rapidly in
December and remained fairly level until the end of the study period in February 1994.
Levels of monthly catches during winter were more than twice as high as those recorded
during the pre-monsoon and monsoon seasons. On the Old Surma River, catches remained
high in January before dropping to low levels in the following month while on the
Mabhasingh, a high catch was observed only in December.

5.1.2 Size of catch

The annual catches per kilometre of each river were similar (Table 5.1). The highest catch
was recorded in the Surma (5,074 kg/km) followed closely by the Mahasingh (5,039 kg/km)
then the Old Surma (4,198 kg/km). In terms of catch per unit area, that from the Surma
River was considerably lower than from the other two rivers. This could be attributed to the
greater width of the Surma which probably reduced the efficiency of overall fishing effort,
making it difficult, for examplie, to set gears across the full width of river from one bank to
other. Values of catch per kilometre of river were among the highest recorded by FAP 17
studies in four FAP regions in Bangladesh.
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Figure 5.1 Seasonal variation in the catch (kg/km) of unregulated rivers outside the SHP,
February 1993 - February 1994
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Table 5.1 Total annual catch from unregulated rivers outside the SHP, March 1993
- February 1994
Annual catch

Site Code

Site Name Total catch (kg) (kg/ha) + (kg/km)
NEI16 Surma River 70,777 254 5,074
NE11 Old Surma River 41,984 506 4,198
NE20 Mahasingh River 39,857 672 5,039

5.2 Pattern of Fishing

5.2.1 Catch by gear

Percentage contribution made by dominant gears to the total annual catch from each river are
presented in Table 5.2. More detailed information on percentage monthly and annual catches

of all observed gears is given in Appendix 2, Tables I - III.

Table 5.2 Percentage contribution (by weight) made by dominant gears to the total
annual catch from rivers outside the SHP, March 1993 - February 1994

Gear name Surma River(NE16) Old Surma River (NE11) | Mahasingh River (NE20)
Current jal (Drnifting) 7.70 - =
Chandi jal 6.89 -
Awo jal 6.55
Current jal(Stationary) - - 3.61
Ber jal 11.49 59.61 46.29
Dora jal - 3.64 16.51
Veshal 8.15 8.32 25.93
Uttar jal 7.16 3.7 -
Katha 12.18 -
Sip 18.14 3.53 -
Tana barsi 16.82 -
Daun 6.19 - -
Thella jal 2.71 - -

Notes:

of the total annual catch
2. - denotes gear present but not dominant

1. Dominant gears are defined as those which, when ranked in order of abundance, comprised at least 90%
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A total of 21 different gear types was recorded on the Surma River compared with 25 on the
Old Surma and only 15 on the Mahasingh. Clear differences in gear usage were observed
between rivers. On the largest river, the Surma drifting gill nets (chandi and current jal)
accounted for 14% of the catch. Drifting hook and line fishing by boat (rana barsi) provided
a further 17% while sip used from banks captured 18% of the annual catch. Fixed gill nets
(awo jal) and longlines (daun) accounted for 7% and 6% of the catch respectively and
drifting urtar jal caught 7%. Larger-scale gears such as ber jal and veshal provided 11% and
8% of the catch.

In comparison, on the two distributaries of the Surma there was a less equitable distribution
of the catch between gears. Ber Jal predominated in both and comprised 10% of the catch
from the Old Surma and 46% from the Mahasingh. Drifting gears such as gill nets, wrrar jal
and rana barsi were less important on these smaller rivers. Instead veshal and dora jal (drag
nets) together provided 42% of the Mahasingh catch while karha and veshal accounted for
20% from the Old Surma.

5.2.2 Catch by gear by month

On the Surma River drifting current accounted for 41 % to 49% of monthly catches as water
levels rose from March to May 1993 (Fig. 5.2). With continued rises in discharge, veshal
predominated in June and July together with the small-scale scoop net, rhella jal. From
August until the flood drawdown in October, veshal still contributed 16% to 38% of the
catch while the number of different types of gear used increased from 8 to 12. Another
predominant gear at this time was daun which accounted for 46% of the catch in August
compared to 14% in October. The peak catch recorded in November was due largely to hook
and line fisheries, sip and rana barsi which captured 49% and 17% of the catch respectively
and to drifting chandi jal (15%) and utrar Jal (11%). The high November catch was due not
only to peak fishing effort by dominant gears such as sip and chandi jal but also peak catch
rates (CPUE) of both sip and wutrar jal (Figs. 5.3 and 5.4). As water levels dropped from
December to February gears such as ber Jal, veshal and awo jal captured the highest shares
of monthly catches.

On the Old Surma River ber jal predominated in most months while veshal were seasonally
important from May to October (Fig. 5.5). Other dominant gears included dora Jjal which
operated during low winter flows from January to April and katha which provided 40% to
57% of monthly winter catches in 1994. The peak catch in December was due almost solely

FAP 17: Supporting Volume No. 9 24 June, 1994



Figure 5.2 Percentage monthly catch taken by dominant gears:

% of total catch
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Figure 5.3 Total monthly fishing effort per kilometre of Surma River (site NE16)
by dominant gears
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Figure 5.4 Scaled CPUE of dominant gears: Surma River (site NE16)
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Figure 5.5 Percentage monthly catch taken by dominant gears: Old Surma River
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to a peak in the catch rate of ber jal whilst the level of fishing effort declined slightly
compared with levels recorded in November 1993 and January 1994 (Figs. 5.6 and 5.7). The
number of different gear types observed in January 1994 increased substantially due mainly
to the fish-out by the leaseholder and local villagers of a single duar (scour hole). A more
detailed description of this event is provided in Section 5.2.3.

On the Mahasingh River ber jal and dora dominated catches when flows were lowest from
December to April (Fig. 5.8). From May to November veshal accounted for 53% to 100%
of monthly catches. Other gears which made occasional important contributions to the catch
included current jal and daun. The peak catch in December was a function of both high
fishing effort and peak catch rates of ber jal and dora jal (Figs. 5.9 and 5.10).

5.2.3 Duar fishing on the Old Surma River

A duar is an area of deep water created by erosion or scour usually located on the bend of
a river. In the North East Region duar are recognised as important habitats which provide
shelter in winter for fish, particularly large species such as major carps and catfish. Their
potential conservation value as protective refuges for overwintering fish broodstock has been
recognised by the North East Regional Study, FAP 6. Their value has also been recognised
by fishermen, leaseholders and local authorities responsible for the administration of leased
stretches of rivers. Areas which contain large duar invariably carry a higher lease value and
duar are therefore specifically fished-out by leaseholder in an effort to maximise short-term
profits. In stark contrast to present fishery practices, FAP 6 recommended that river duars
should be treated as prohibited fishing zones protected by fisheries regulations actively
enforced by patrols undertaken by personnel from the Department of Fisheries. The present
study provides quantitative and qualitative data on the results of an intensive fish-out by a
leaseholder of one duar on the Old Surma River.

The duar was isolated using block nets set across the full width of the river upstream and
downstream about 400 m apart. Once isolated the duar was fished very intensively for one
day and less so on a second day. Twelve different gear types were used to fish the duar but
only 3 of these ber jal, uttar jal and jhap jal were under the direct control of the leaseholder
while the remainder were used by local villagers who were allowed free access by the
leaseholder (Table 5.3).
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Figure 5.6 Total monthly fishing effort per kilometre of Old Surma River (site NE11)
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Figure 5.7 Scaled CPUE of dominant gears: Old Surma River (site NE11)

2]
=)
S
o
3
53
v
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1993 | 1994
*Sip OBer jal
1.0
Lt
0.8
5
B 0.6
e
2 04
5 ° A
0.2
é ‘I\ "\
008 | 5B 4%
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1993 | 1994
|'E}Utlarja] FCurrent jal (Stationary) |
LOE_
0.8 < / /‘T{"—\. Q
. /—J—/ | ./// L
= 06 ( J4xg :
= : \
E ~ o N2 X
= 04 % Y \
2 ' 4 ©
02 1/ \m
/
~ £y sy
o0 57 2 T T T | . . = D o @D
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1993 | 1994
[Fahella jal SVeshal |
1.0
0.8
[24]
Z 06
o
-
E‘f 0.4 X
02 <
0.0 \/ N/ N/ N N/ N N
] T N 7N 7N S /N 7N 7N 1 ]
Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
1993 | 1994

Note: Scaled CPUE are values of CPUE expressed as a proportion {decimal) of the maximum monthly value recorded

31



Figure 5.8 Percentage monthly catch taken by dominant gears: Mahasingh River
(site NE20)
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Figure 5.9 Total monthly fishing effort per kilometre of Mahasingh River (site NE20)
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Figure 5.10 Scaled CPUE of dominant gears: Mahasingh River (site NE20)
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Table 5.3 Catch by gear from duar fishing on the Old Surma River, January 1994

Catch Leaseholder (L)

Gear name Subsistence (S)
Kg % gears

Ber jal 1419.2 35.0 L
Uttar jal 1199.9 29.6 E
Polo trap 405.6 10.0 S
Urani 399.8 9.9 S
Jhaki jal 336.1 8.3 S
Jhap jal 125.0 3.1 L
Juti 85.3 2.1 S
Dhor jal 38.1 0.9 S
Thella jal 21.6 0.5 S
Koi jal 11.4 0.3 8
Hand fishing 8.1 0.2 S
Dharma jal 2.4 0.1 )
Total 4052.5 100

Leaseholder gears captured 68% of the total catches of about 4 tonnes of fish over the two
day fishing period. Ber jal and uttar jal took most fish (35% and 30% respectively) whilst
the remaining 1.3 tonnes was shared by more than 200 fishermen, many of whom used polo
traps, urani and juti, crowded along the two block nets set across the river. Polo traps and
urani together captured about 20% (805 kg) of the catch and jhaki jal thrown from the
bankside caught a further 8%.

The principal species captured within the duar are shown in Table 5.4. Boal and rui
dominated the catch, comprising 36% and 27% respectively. There other large species,
chital, guizza and catla, formed the next most important catch components which together
accounted for 24 % by weight. Two large species, ayre and kalbaus, comprised 4% and 2%
bringing the total percentage catch of large species to 92%, most of which were adults.

The results clearly demonstrate the importance of duar in providing shelter for overwintering
broodstock of several large species which form the basis of commercial fisheries not only in
rivers of the North East Region but also floodplains and beel. On the bases of these results
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the recommendation by FAP 6 for protection of duar fisheries is fully supported by the
present FAP 17 study.

Table 5.4  Catch composition from duar fishing in the Old Surma River, January

1994
Species name Weight Percentage of

Scientific Bengali (ka) botal el

Wallagu attu Boal 1439 35.5
Labeo rohira Rui 1105 27.3
Netoprerus chitala Chital 411 10.1
Aorichthys seenghala Guizza 337 8.3
Catla catla Catla 214 53
Gudusia chapra Chapila 157 3.9
Aorichthys aor Ayre 147 3.6
Labeo calbasu Kalbaus 89 21
Salmostoma phulo Fulchela 54 13
Other species 100 2.6
Total 4053 100

Note: Only those fish species which comprised 1% or more of the total cateh were included in the table

5.3  Biodiversity and Catch Composition

5.3.1 Species richness

Between March 1993 and February 1994, 105 species were recorded from the Surma River,
100 species from the Old Surma River and 91 from the Mahasingh River (Table 5.5).

In Table 5.5 species have been divided into three categories of habitat preference based on
spatial distributions derived from the FAP 17 fisheries database covering four FAP regions.
The categories are defined below.

a) Riverine
Species which are usually confined to rivers and estuaries ( or sea in the case of ilish)

throughout their life cycles with no direct dependence on floodplains, although some
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species can be found on more extensive floodplains, particularly in the North East
Region.

b) Migratory
Species which move between river and floodplains during different stages of their life
cycle and therefore have some dependence on floodplains for growth and/or
reproduction.

¢) Floodplain resident

Species which are capable of surviving in perennial waters of the floodplain
throughout the year and are largely dependent upon them for growth and
reproduction. Many of these species occupy a variety of habitats, including large

rivers.

Table 5.5 Total annual number of fish species, classified by habitat preference,
recorded from rivers outside the SHP, March 1993 - February 1994

Number of species
Name of river Site Code o ) ]
Riverine Migratory Floodplain Total
resident
Surma River NEI16 35 26 B8 105
Old Surma River NEI11 31 24 45 100
Mahasingh River NE20 23 23 45 91

The numbers of floodplain resident and migratory species were very similar between rivers.
The number of riverine species was, however, highest (35) in the largest river, the Surma,
and lowest (23) in the Mahasingh which had a poorer direct connection with the Surma than
did the Old Surma where 31 riverine species were found.

5.3.2 Catch composition

Percentage contribution made by riverine, migratory and floodplain resident species to annual
catches from the three sampled rivers are presented in Table 5.6. The catch from the Surma
River consisted of a very high proportion of riverine (20%) and migratory species (73%)
while floodplain resident fish comprised only 5% of the annual catch. On the two
distributaries of the Surma, riverine species accounted for 10-11% of the catch and migratory

-
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species 58% from the Old Surma and 36% from the Mahasingh. Conversely, floodplain
resident fish were more important on these smaller rivers where they formed 18% and 38%

respectively.

Table 5.6 Percentage contribution of riverine, migratory and floodplain resident
species to the total annual catches from rivers outside SHP, March 1993 -
February 1994

Percentage of annual Catch
Name of river Site
Code Riverine Migratory | Floodplain resident
Surma River NE16 20 73 5
Old Surma River NEI11 11 58 18
Mahasingh River NE20 10 36 38
Note: Percentage values are rounded to nearest whole number

Percentage annual catches of individual dominant species are presented in Table 5.7. A total
of 6 dominant riverine species was recorded from the Surma compared with 2 species in the
distributaries. The most abundant riverine species by weight in all rivers was kachki. In the
Surma other important species included ilish, rita, rani, ghaura and putul while in the Old
Surma and Mahasingh, ghaura and gharpoia predominated.

The most important migratory species on the Surma were, in order of abundance, guizza,
kalbaus, boal, chital, ayre, rui and chapila. In contrast, on the Old Surma, chapila was
clearly the most abundant species in catches, followed by rui, boal and kabashi. On the
Mahasingh, chapila was also the most abundant species by weight followed by golsha tengra
and kabashi. No major carps were recorded as dominant species in this river whereas both
rui and kalbaus formed dominant species on the Old Surma and Surma.

Only one floodplain resident species, baral baim, comprised more than 1% of the annual
catch on the Surma compared with 5 on the Old Surma and 11 species on the Mahasingh.
The most important species on the Old Surma were baral baim, chanda and bailla while on
the Mahasingh bailla, canchan puti, chanda, baral baim and guchi baim were the most
abundant species by weight. Prawns were not an important component of the Surma catch
but on the Old Surma and Mahasingh they comprised 13% and 16% respectively.
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Table 5.7 Percentage contribution (by weight) to the total annual catch by dominant

species from rivers outside the SHP, March 1993 — February 1994

g

Surma Old Surma Mahasingh
Habitat Species name River River River
Preference | Scientific Bengali NEI6 NE11 NE20
Riverine Rita rita Rita
Somilcptes gongola Gharpora
Botia dario Rani
Botia lohachata Putul
Hilsa ilisha lish
Corica soborna Kachki
Clupisoma garua Ghaura
Sea e -
Migratory Aorichthys aor Ayre
Aorichthys seenghala Guizza
Mystus bleekeri Golsha tengra
Mystus cavasius Kabashi
Cirrhinus reba Raik
Labeo calbasu Kalbaus
Labeo gonius Goni
Labeo rohita Rui
Salmostoma bacaila Katari
Salmostoma phulo Fulchela
Gudusia chapra Chapila
Eutropiichthys vacha Bacha
Wallagu attu Boal
Notopterus chitala Chital
Subtotal i
Floodplain | Xenentodon cancila Kaikka
Resident Osteobrama cotio cotio Keti
Puntius conchonius Canchan puti
Puntius sophore Puti
Glossogobius giurus Bailla
Channa punctatus Taki
Macrognathus pancalus Guchi
Mastacembelus armatus Baral baim
Notopterus notoplerus Foli
Chaca chaca Cheka
Chanda baculis Chanda
Chanda nama Nama chanda
Chanda ranga Lal chanda
Subtotal - L
Other Prawn spp.
Sublo:tii )
Grand total "-”'”'

Notes: 1. Dominant species are those species contributing 1% or more by to the total annual catch

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

3. See text for definitions of habitat preference categories (Section 5.3.1)
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6 FLOODPLAIN FISHERIES

In the analyses and interpretations of the data that follow, the results from one regulated
canal were also presented since this formed a separate major leased fishery during the winter.
On the unregulated Dekker Haor, canal catches were included in beel catches since the
drainage canals did not form independent leased fisheries.

6.1 Total Catch
6.1.1 Pattern of catch

Variations in catches from Shanghair and Dekker Haor followed different seasonal patterns
(Fig. 6.1). Catches from Dekker Haor were lowest from March to August. In September
they rose slightly and again in November. In February 1994 catches increased considerably
to reach a peak of 72 kg/ha. '

On Shanghair Haor, catches were fairly high from February to April 1993 when leased beel
were fished but rapidly decreased in May and June when the haor was inundated by river
flooding. From June to October catches remained low but increased in November to reach
a peak of 97 kg/ha in December after which they decreased equally rapidly up to February
1994.

On regulated floodplains/beel a greater share of the annual catch was taken during early
winter (November 1993 - January 1994) particularly in December when 32% of the catch
was taken. In contrast, on unregulated floodplains, the bulk of the catch (63 %) was taken in
February 1994 during leaseholder fishing of beel.

On Lumardai Khal, the main drainage canal of the SHP, low catches were recorded from
March to May after which the canal was submerged and indistinguishable from the inundated
floodplain. During the flood drawdown the canal re-emerged and leaseholder fishing started
in November and continued until January 1994. Peak catches were recorded in December
when dams constructed by the leaseholder were cut to facilitate fishing.
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Figure 6.1 Seasonal variation in the catch from floodplains/beel and canal inside and
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6.1.2 Size of catch

Between March 1993 and February 1994, the annual catch per unit hectare (CPUA) from
floodplains on Dekker Haor was 56 kg/ha compared with 64 kg/ha from floodplains inside
the SHP (Table 6.1). Values of annual CPUA from beel on Dekker Haor ranged from
180 kg/ha to 195 kg/ha compared with a considerably higher range (248-576 kg/ha) from
beel inside the SHP. Differences in beel catches were attributed to differences in the
catchment areas of individual beel. In the SHP there were fewer perennial water bodies per
unit area of floodplain than in the study area of Dekker Haor and there was therefore a
greater concentrating effect on floodplain fish stocks during the drawdown in the SHP.

Table 6.1 Comparison of total annual catch per unit area (kg/ha) from floodplains/
beel inside and outside the SHP, March 1993 - February 1994

Site Site name Inside/ Annual catch
code Outside

SHP Total catch (kg) (kg/ha)
NE17 Dapha floodplain Outside 9,109 56
NE18 Dapha Beel Qutside 19,706 180
NE19 Chatal Beel Outside 13,131 195
NE12 Mouti Beel Inside 9,952 248
NEI3 Karchabrar Beel Inside 32,235 576
NE14 Asumura floodplain Inside 3,531 64
NE15 Lumardai Khal* Inside 20,522 12,438

Note:  * Catch of Lumardai Khal (NE15) is given in kg/km

To obtain a more accurate comparison of fish yields between regulated and unregulated study
areas, it was first necessary to extrapolate site catch estimates to larger areas and then
integrate catches from floodplains, beel and canals. Satellite images and topographical maps
were used to calculate areas for extrapolation of CPUA values from floodplains and beel
separately. Canal catches were included in floodplain and beel catches during surveys on
Dekker Haor but the main drainage canal of the SHP was sampled separately when it re-
emerged from submergence during the monsoon. The catch per kilometre of this canal was
applied to an estimated total canal length (sampled and unsampled) of 7.5 km. This was then
added to the total floodplain and beel catch of the SHP to obtain a total integrated catch. The
results of the analyses are presented in Table 6.2 and 6.3. It was estimated that the total
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annual catch from 2,801 ha on Dekker Haor was 301 tonnes which was equivalent to a
CPUA of 107 kg/ha. This was slightly higher than that derived from an estimated catch of
384 tonnes from 3,737 ha inside the SHP which was equivalent to an annual CPUA of 103
kg/ha. Statistical analyses revealed no significant difference between fish densities inside and
outside the SHP and there was therefore no evidence of significant differences in overall
catches between study areas. The annual yields per hectare of floodplain recorded inside and
outside the SHP were slightly lower than those recorded by FAP 17 studies on the

unregulated Hakaluki Haor (142 kg/ha) and inside the Manu Irrigation Project (113 kg!ha).-'r

Table 6.2 Total annual catch from floodplains and beel on the unregulated Dekker
Haor, March 1993 - February 1994
Site code Annual yield Extrapolation area | Total annual catch | Integrated CPUA
(kg/ha) (ha) (tonnes) (kg/ha)
NE17 56 1694 95
NE18+NEI9 186 1107 206
Total 2801 301 107

Table 6.3

Total annual catch from floodplains, beel and canals inside the SHP,
March 1993 - February 1994

Site code Annual yield Extrapolation area | Total annual catch | Integrated CPUA
(kg/ha) - (ha) (tonnes) (kg/ha)

NE14 64 3556 228

NEI12 248 125 31

NE13 576 56 32

NE15* 12,438 T 93

Total 3,737 384 103
Note:  * For Lumardai Khal (NE15) yield is given in kg/km and extrapolation by in kilometres of canal

6.2 Pattern of Fishing

6.2.1 Catch by gear

Percentage contribution made by dominant gears to the total annual catch at each site are
presented in Table 6.4. More detailed data on monthly catches of all observed gears from
combined floodplain and beel sites are given in Tables 6.5 and 6.6 while data for individual
sites are provided in Appendix 4, Tables I - VII.
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A total of 14 different gear types was recorded on unregulated floodplains/beel compared
with 21 different types of floodplains/beel inside the SHP. On the regulated Lumardai Khal,
a total of 12 different gear types was found.

Ber jal predominated in both unregulated and regulated floodplains/beel, comprising 39% of
the combined catch from Dekker Haor and 28% from the SHP (Table 6.4). Thella jal was
the second most important gear, providing 18% and 24% of the annual catch from
unregulated and regulated floodplain/beel sites. Ghori jal set in drainage canals were also
important inside and outside the SHP. At outside sites the catch from the gear was included
as part of the sampled floodplain catch which accounts for its apparently lower catch
contribution (11%) than that from the regulated Lumardai Khal (68 %) which was surveyed
separately. Fishing by hand, often in conjunction with dewatering by leaseholders, made an
important contribution (23%) to the annual catch from unregulated floodplains but was less
important inside the SHP where it accounted for only 2% of the catch. In contrast, current
Jal provided a considerably higher catch contribution (14%) inside the SHP than outside
(<1%). This may have been due to the greater proximity of Dekker Haor to Sunamganj
from which officers from the Department of Fisheries could more easily confiscate this

illegal gear.
6.2.2 Catch by gear by month

On unregulated floodplains/beel, lowest fishing activity was observed during the pre-monsoon
and early monsoon from March to July 1993. During this period rhella jal, daun and current
Jjal were the most important gears. Thella jal contributed between 31% and 64 % of monthly
catches, except in June, while current jal provided 66% and 28% of the catch in May and
June and daun provided 68% and 64% of June and July catches respectively (Table 6.5 and
Fig. 6.2).

In August, fishing activity increased and 6 different gear types were recorded compared with
only 2 or 3 in previous months. However, combined floodplain/beel catches did not start to
rise until September and then only moderately, providing about 10 kg/ha up to January 1994,
During this period thella jal accounted for 68% to 85% of monthly catches between
September and November while ber jal and ghori jal provided 80% and 60% of the catch
in December 1993 and January 1994 respectively. The considerably higher catch recorded
in February 1994 was provided mainly by ber jal (49%), hand fishing (35%) and ghori jal
(13%). The catch increase was caused by an increase in hand fishing effort and by peak catch
rates of ber jal, ghori jal and hand fishing with dewatering (Figs. 6.3 and 6.4).
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Figure 6.2 Percentage of total monthly catch taken by dominant gears:
combined sites NE17+NE18+NE19 (outside SHP)
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Figure 6.3 Total monthly fishing effort per hectare of floodplains/beel by dominant
gears: combined sites NE17+NE18+NE19 (outside SHP)
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Figure 6.4 Scaled CPUE of dominant gears used on floodplains/beel:
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On regulated floodplains/beel inside the SHP, moderately high catches recorded from
February to April 1993 were made principally by ber jal and thella jal (Fig. 6.5). Catches
dropped in May and remained low up to October. During this period, current jal
predominated forming 36% to 89% of catches from June to October. Other important gears,
used more intermittently, included daun and doiar traps. Catches rose again in November
due mainly to current jal and thella jal and reached a peak in December when thella jal
provided more than half (51%) the catch and ber jal activity increased, providing a further
30% of the catch. The peak catch in December was caused by peak fishing effort by the two
dominant gears, thella jal and ber jal (Fig. 6.6) and peak catch rates of thella jal (Fig. 6.7).
These two gears operated largely under the control of leaseholders of beel fisheries. Winter
catches in January and February 1994 were provided mainly by ber jal, katha and kua.

On the regulated Lumardai Khal inside the SHP, catches remained low from February to
May 1993 after which the canal was submerged and indistinguishable from the flooded
surrounding land until October. Between February and May small-scale gears such as rhella
Jal, dhor jal, jhaki jal and current jal predominated. On re-emergence of the canal in October
many of these same gears were active but from November onwards fishing activities were
under the control of a leaseholder who operated a ghori jal. This gear captured the bulk of
monthly catches at this time although some small-scale gears were allowed to operate (Figs.
6.8 and 6.9). The very high catch recorded in December was due almost solely to the
increase in catch rate of ghori jal (Fig. 6.10). As fish left the drying floodplains, they were
concentrated in the canal which was at first dammed by the leaseholder then allowed to flow

freely once the ghori jal was in operation.

6.3 Statistical Comparison of Catch Rates and Catches

Statistical comparisons of seasonally pooled catch rates of dominant gears used inside and
outside the SHP were made following the method describe in Appendix 3 of the FAP 17
Final Report. The underlying assumption of the method was that once differences in
catchabilities between gears were accounted for, any further differences in catch rates inside
and outside the SHP were due solely to differences in fish densities. The statistical
comparison included the regulated Lumardai Khal and unregulated drainage canals on Dekker

Haor.
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Figure 6.5 Percentage of total monthly catch taken by dominant gears:
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Figure 6.6 Total monthly fishing effort per hectare of floodplains/beel by dominant
gears: combined sites NE12+NE13+NE14 (inside SHP)
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Figure 6.7 Scaled CPUE of dominant gears used on floodplains/beel :
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Figure 6.8 Percentage of total monthly catch taken by dominant gears:
Lumardai Khal site NE15 (inside SHP)
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Figure 6.9 Total monthly fishing effort per hectare of Lumardai Khal
by dominant gears: site NE15 (inside SHP)
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Figure 6.10 Scaled CPUE of dominant gears:
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At the inside sites, over 92% of the total catch per hectare for the period March 1993 to
February 1994, excluding katha and kua, was taken by 9 gears. At the outside sites, more
than 90% of the total catch per hectare over the same period was taken by 7 gears. In all,
11 gears were initially selected for the statistical analysis of catch rates. Five gears appeared
in both lists: ber jal, ghori jal, thella jal, current jal and daun. Ber jal took 24% of the catch
per hectare at the inside sites and 36% at the outside sites. An initial inspection of catch rates
by gear inside and outside revealed that the usage and seasonal pattern of catch rates by ghori
jal differed markedly on the inside and outside, so these were removed from the analysis.
An extreme outlying catch rate observation for thella jal in season 5 at the outside sites was
also deleted. Gears used are listed in Table 6.7. A total of 1103 individual catch rate
observations were then used in the analysis of catch rates.

Even with the deletions mentioned above, comparison of the seasonally pooled catch rates
by gear between inside and outside sites indicated some failures of the assumptions of the
statistical analysis, with some notable discrepancies between observed and predicted catch
rates, particularly for current jal in season 2 at inside sites and ber jal in season 5 at outside
sites. Other discrepancies could be traced to a very small of catch rate observations.

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 seasons 2 and 3, and
slightly higher densities at the inside sites in seasons 1, 4 and 5. Only the comparison for
season 3 was statistically significant at the 5% level when each was considered individually;
the others were far from significant. Taken together, no significant difference was found in
fish densities at inside and outside sites (p>0.6).

Total annual catches per hectare by the 10 gears were slightly higher at the inside sites than
at the outside sites (see Table 6.7). However, given the lack of significant differences in fish
density between inside and outside sites detected by the statistical analysis, this was due
solely to higher levels of fishing effort expended at the inside sites. Estimates of standardised
effort per hectare, summed across all 9 gears and seasons, were derived from the statistical
analysis. For the inside sites, the total standardised effort (measured in ber jal hours per
hectare) was 19.8, compared with 6.2 for the outside sites. Observed and predicted catches
per hectare are shown in Table 6.7.
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6.4  Biodiversity and Catch Composition

6.4.1 Species richness

Between March 1993 and February 1994, 71 species of fish were recorded from the
unregulated Dekker Haor. This compares with a total of 76 species found inside the SHP
during the same period, an increase in species diversity of 7% (Table 6.8). Examination of
diversities of different fish groups revealed no difference in floodplain resident fish inside
and outside the SHP but a higher diversity of migratory species and a slightly lower number
of riverine species from regulated sites. The results suggest that there was no discernible
harmful impact on biodiversity by partial flood control using submersible embankments.

Table 6.8 Total annual number of fish species, classified by habitat preference,
recorded from floodplains/beel/submerged canals inside and outside the
SHP, March 1993 - February 1994
Number of species
Site name Site In/Out Total
Code SHP Riverine Migratory | Floodplain
resident

Dapha floodplain NE17 Out - 11 40 55
Dapha Beel NE18 Out 10 12 41 63
Chatal Beel NE19 Out 8 8 41 57
Total - = Out 11 . 14 46 | 71
Mouti Beel NE12 In 6 15 46 67
Karchabrar Beel NEI13 In 5 17 42 64
Asumura floodplain NE14 In 6 15 37 58
Total In 8 2 46 76
Lumardai Khal NEI1S5 In 7 9 43 59

6.4.2 Catch composition

Percentage contribution made to annual catches by riverine, migratory and floodplain resident

species are presented in Table 6.9.
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Table 6.9 Percentage contribution of riverine, migratory and floodplain resident
species to the total annual catches from floodplains/beel/submerged canals
inside and outside the SHP, March 1993 - February 1994

Percentage of annual catch
Site In/Out

Floodplain name Code SHP Riverine Migratory Floodplain

resident
Dapha floodplain NE17 Out <1 5.9 26.3
Dapha Beel NEI8 Out 1 7.4 73:2
Chatal Beel NEI19 Out 1 12:3 70.7
Total Out 1 9.1 66.1
Mouti Beel NEI12 In <l 8.1 74.6
Karchabrar Beel NEI13 In <l 22.2 52.3
Asumura floodplain NEI14 In 1.2 14.3 61.6
Total <1 18.5 57.9
Lumardai Khal NE15 In <1 47.8 44.6

Riverine species made negligible contributions to annual catches at all sites inside and outside
the SHP. Migratory species, however, provided 9% of the catch from sites on the
unregulated Dekker Haor compared with 19% of the catch from sites inside the SHP.
Floodplain resident species accounted from 66% and 57% of catches from unregulated and
regulated floodplain/ beel respectively. The results indicated that not only was there no
appreciable impact on species diversity by partial flood control but that there was also no

overall reduction in contributions to the catch made by migratory and riverine species.

The percentage contributions of individual dominant species to annual catches from each site
are presented in Table 6.10. No riverine species comprised more than 1% of the catch at
sites inside and outside the SHP. A total of 7 dominant migratory species was recorded from
sites on Dekker Haor compared with 8 from the SHP. When catch data were pooled from
floodplain and beel sites, only 3 dominant migratory species were observed inside and outside
the SHP. These were, in order of abundance, kalbaus, chapila, and fulchela on Dekker Haor
and rui, fulchela and chapila inside the SHP. The major differences between unregulated and
regulated areas was the greater abundance of rui inside the SHP where it was captured
mainly from the leased fishery on Karchabrar Beel and, to a lesser extent, from Lumardai
Khal. Fulchela was particularly abundant in Lumardai Khal where it accounted for 30%

FAP 17: Supporting Volume No. 9 62 ’ June, 1994



b-¢

Table 6.10 Percentage contribution (by weight) by dominant species to the total catch from floodplains/beel

inside and outside the SHP, March 1993 — February 1994

Inside SHP Outside SHP
Fre Mouti | Karchabrar | Asumura | Floodplain/ | Lumardai | Dhapha Dhapha | Chatal | Floodplain/

Habitat . Specie name Beel Beel |Floodplain beel Sites | Khal |Floodplain  Beel | Beel | beel Sites
Preference Scientific = Bengali = - NE12 NE13 - NE14 . NELS NE17 NE13 CNEIg
Migratory Aorichthys aor Ayre = E B - E - 13 -

Aocrichthys seenghala Guizza i - 26 - — 2 - - -

Mystus bleekeri Golsha tengra - - - K - - A

Mystus cavasius Kabashi - g 1.4 — = = - - -

Labeo calbasu Kalbaus

Labeo rohita Rui

Salmostoma bacaila Katari

Salmostoma phulo Fuichela

Gudusia chapra Chapila

Wallagu attu Boal
Floodplain Anabas testudineus Koi
Resident Mysius tengara Bajan tengra

Mystus vittatus Tengra

Rama chandramara Laia

Colisa fasciatus Khalisha

Xenentodon cancila Kaikka

Puntius chola Chala puti

Puntius conchanius Canchan puti

Puntius gelius Giliputi

Puntius sophore Puti i TR 3.0 Fi 15

Puntius ticto Tit puti - = B

Rasbora daniconius Darkina 18 1.9 - L7 -

Glossogobius giurus Bailla : At

Lepidocephalus guntea | Gurum

(hanna marulius Gajar

Channa punciatus Taki

Channa stnatus Shol

(Yanas b h Mag

Heteropneustes fossilis | Shingi

Macrognathus aculeatus | Tara baim

Macrognathus pancalus | Guchi

Mastacembelus armatus | Baral baim

Nandus nandus Bheda

Notopterus notopterus | Foli

Tetraodon culcutia Potka

Chaca chaca Cheka

Chanda baculis Chanda : 18 ERE

Chanda nama Nama chanda - - = - L5

Chanda ranga Lal chanda

Prawn spp.
Subtotal R o
Grand total =

Notes: 1. Dominant species are those species contributing 1% or more by to the total annual catch

2. Shaded vahues highlight the most kmportant species (>4%)
3, See text for dell of habitat prof categorles (Section $.11)
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of the catch. In contrast, chapila and kalbaus were more abundant on Dekker Haor than
inside the SHP.

A total of 20 dominant floodplain resident species was recorded from sites on Dekker Haor
compared with 23 species from sites in the SHP. As with migratory species, there were large
variations in species compositions between sites. When catch data from floodplains and beel
were pooled 17 and 19 dominant floodplain resident species were observed from unregulated
and regulated areas respectively. The most abundant species by weight on Dekker Haor were
guchi baim, kaikka, baral baim, foli, canchan puti and bailla. In the SHP the two most
dominant species were puti and kaikka whilst the percentage catch contributions of remaining
17 species ranged from about 1% to 3%. A total of 11 dominant floodplain resident species
was common to both Dekker Haor and the SHP, and these included all the most abundant
species listed above from Dekker Haor.

Prawns formed an important component of the catch from Dekker Haor and the SHP where
they accounted for 24 % and 23% of the overall catch from floodplains and beel respectively.
They were particularly abundant in catches from unregulated floodplains where they
comprised 57% of the annual catch. A similarly high abundance on floodplains on the
unregulated Hakaluki Haor and from those inside the Manu Irrigation Project was observed
in other FAP 17 studies.’ Unfortunately, because of taxonomic difficulties, prawns were
rarely identified in the field. However, sub-samples were regularly sent to the Institute of
Marine Science, Chittagong for identification. Results provided so far indicate that all species
belonged to the genus Macrobrachium. This genus is generally regarded as an estuarine
spawner which makes migrations into freshwaters at the juvenile stage in its life history.
However, FAP 17 studies on fish hatchling movements by passive downstream drift revealed
that juvenile prawns formed an important component of the catch in the North East Region
and in other parts of Bangladesh. This suggests that at least some prawn species are capable
of breeding inland.
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6.5 Fish Migrations

Seasonal movements of fish were identified from changes in monthly catch compositions
from floodplains/beel in Dekker Haor and the SHP (Tables 6.11 - 6.12) together with
temporal and spatial changes in the distributions of imbortant individual species and changes
in monthly species numbers and catch contributions of riverine, migratory and floodplain
resident fish. Where available, additional data on the average size of fish and their
reproductive state (Table 6.13) were used to determine whether the fish were adults or
juveniles and whether migration were made primarily for breeding, growth or both.

6.5.1 Unregulated Dekker Haor

In February 1993, the first month of sampling on Dekker Haor, 10 riverine and migratory
species were recorded on floodplains/beel. These species may have overwintered in perennial
waters or may have entered from the Old Surma River during the flash flood in late February
which temporarily flooded beel and their surrounding low land. In March there was little
entry of river floodwaters on to floodplains and in April, none at all. During this period, the
number of riverine and migratory species declined considerably and, in April, no riverine
species were found in catches. One migratory species, guizza, accounted for 65% of the total
monthly catch (Figs 6.11 and 6.12). Throughout May river floodwaters inundated floodplains
and at this time one riverine species and 6 migratory species reappeared in catches. The most
abundant of these were rui, kalbaus and chapila. Data on mean individual weights of fish
indicated that the two major carp species were at least one year old (rui: 800 g; kalbaus: 404
g) and that chapila were adults (25 g) in peak breeding condition (Table 6.13). Further heavy
river flooding in June and July which resulted in extensive inundation of floodplains produced
no notable increase in the entry of riverine and migratory species. Diversities and catch
contributions of these groups of fish decreased during this period but later increased again

from August to October.
6.5.2 Regulated Shanghair Haor

The entry of river waters on to Shanghair Haor was prevented by submersible embankments
until 18 May 1993. Between February and April, a total of 3 riverine and 9 migratory
species was recorded (Fig. 6.13). This compares with totals of 5 riverine and 7 migratory
species recorded from unregulated floodplains and beel during the same period. Monthly
catch contributions by riverine species remained very low (<0.2%) while migratory species
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Figure 6.11 Seasonal variation in the number of riverine, migratory and floodplain
resident fish species from combined floodplains/beel (sites NE17+NE18
+NE19, outside SHP)
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Figure 6.12 Percentage of total monthly catch of riverine, migratory and floodplain
resident groups of fish from combined floodplains/beel (sites NE17+
NE18 +NE19, outside SHP)

Total monthly catch per hectare
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Notes: 1, See text for definition of different categories of fish based on habitat preference (Section 5.3.1)
2. Dominant species are shown for peak relative abundances of rivenine and migratory fish
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Figure 6.13 Seasonal variation in the number of riverine, migratory and floodplain
resident fish species from combined floodplains/beel (sites NE12 +

NE13 +NE14, inside SHP)
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Figure 6.14 Percentage of total monthly catch of riverine, migratory and floodplain

Catch (kg/ha)
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Notes: 1. See text for definition of different categories of fish based on habitat preference (Section 5.3.1)
2. Dominant species are shown for peak relative abundances of riverine and migratory fish
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Figure 6.15 Seasonal variation in the number of riverine, migratory and floodplain
resident fish species from Lumardai Khal, (site NE15, inside SHP)
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Figure 6.16 Percentage of total monthly catch of riverine, migratory and floodplain
resident groups of fish from Lumardai Khal, (site NE15, inside SHP)
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accounted for 9% to 26% of catches from February to April which, in two months, was
higher than those recorded on unregulated floodplains. Since entry of river floodwaters was
prevented at this time of year, these groups of fish must have overwintered in perennial water
bodies such as Karchabrar Beel.

When submersible embankments overtopped in mid-May, no immediate major influx of
riverine and migratory species was observed on Shanghair Haor. Unlike on unregulated
Dekker Haor where kalbaus and rui appeared prominently in catches in May and together
comprised 43% of the catch, these species did not appear in catches from Shanghair Haor
until July and August respectively. Chapila did, however, appear on regulated floodplains
in May together with two riverine species, balichata and gurum (N. maydelli) but none of
these species accounted for more than 3% of the monthly catch.

In June, no riverine species were recorded a Shanghair Haor but 4 migratory species
accounted for 27% of the catch. These species comprised adults of golsha tengra (21
g/indiv), kabashi (36 g/indiv), bacha (47 g/indiv) and juvenile guizza (114 g/indiv). In July,
kalbaus provided 19% of the catch and the next most abundant species were adult barasi and
juvenile guizza. The total catch contribution made by migratory species increased from 2%
in May to 36% in August and declined thereafter.

The results suggest that submersible embankments had little impact on movements of adult
and juvenile fish from river to floodplains other than possibly to delay the entry of one year-

old juvenile rui and kalbaus and adult chapila.

Other FAP 17 studies® of the movements of fish hatchlings by passive downstream drift
showed that the first major carp hatchlings appeared in the Surma and Old Surma rivers on
19 May 1993, one day after submersible embankments of the SHP had overtopped by rising
river levels. In the year of study, therefore, the ingress of major carp hatchlings on to
floodplains was not adversely affected by partial flood control embankments. In previous
year, however, when the entry of river floodwaters was delayed by embankments until June
or July, it is likely that movement of major carp hatchlings on to the floodplains of the SHP
would have been blocked.

Most species of hatchlings found in rivers from March to mid-May were floodplain residents
such as chanda, mola, bailla, canchan puti and baral baim which may have been spawned
on upstream floodplains and drifted into rivers when water levels dropped and floodwaters
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drained off floodplains and beel intermittently . Only two migratory species were recorded
during the same period, fulchela and kachki. The former is probably capable of surviving on
floodplains throughout the year while the latter probably spawned in rivers and the passage
of its hatchlings on to floodplains in the SHP was delayed by one month.
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7 RECOMMENDED MITIGATION MEASURES

Several mitigation measures are listed below. The first three concern the SHP directly and
are recommended for consideration in the short or near term. The others involve broad
institutional development, mainly within BWDB/WARPO, or more .general fisheries
development initiatives which can be undertaken both inside and outside flood control areas.

Formulation of the mitigation measures listed below drew a distinction between mitigation,
i.e. measures to reduce losses to capture fisheries caused by flood control, and compensation,
1.e. measures to replace such losses by culture-based techniques. Only mitigation measures
are listed below. This does not imply, however, that aquaculture developments should not
be encouraged. Indeed, the ODA has supported work in various aspects of fish culture in
Bangladesh for many years, covering activities such as pond culture, cage culture, rice-fish
culture and open-water stocking of floodplains. Many of these techniques could be developed
further inside and outside areas of controlled flooding in regions of high land to avoid the

risk of seasonal flooding.

1. Reassessment of the height of submersible embankments

Analysis of the timing of first entry of river floodwaters over embankments into the SHP
indicated that their height may be excessive and that floodwaters were delayed longer than
necessary to protect the winter rise harvest which ends in early May. It is therefore
recommended that a reassessment of the hydrological performance of the SHP be undertaken
and that embankments be lowered where possible to allow the earliest entry into the SHP of
fish adults, juveniles and hatchlings.

o1 Prohibited fishing zones on drainage canals of the SHP

Partial and full flood control projects reduce the number of natural drainage channels linking
floodplains, beel and rivers. Consequently, during the flood drawdown and winter fish
leaving the drying floodplains are concentrated into fewer migration routes where they are
more susceptible to capture, especially when leaseholders dam or block these channels with
fishing gears. It is therefore recommended that, to reduce fishing pressure at this critical time
and place, the main drainage canal, Lumardai Khal, be designated as a prohibited fishing
zone from the beginning of October until the end of March each year.
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A Establishment of flooded zones in areas of extensive flood control

In areas such as Sunamganj District where there is extensive development of partial control
projects, it is recommended that selected haor to be designated free flooding zones where no
future flood control will be planned or permitted. This measure would benefit capture
fisheries generally in the area especially when combined with further fisheries management
measures (mitigation measures nos 4, 5 and 6). It would also serve a very useful river
engineering function by reducing siltation rates in river channels, an increasingly serious
problem identified in the North East by FAP 6 which threatens to cause greater flooding
problem in the future.

4, Fisheries conservation: beel manasement

In a series of staged developments, Karchabrar Beel inside the SHP and the largest perennial
beel in unregulated haor (mitigation measure no. 1) should be transformed into fish
sanctuaries for the conservation of broodstock fish which provide the biological basis of
sustainable fisheries from the surrounding floodplains and smaller beel within the haor. The
first stage should be to ensure that the jalmahal of such beel are leased for a minimum of
three years and that no fishing is undertaken during the dry seasons until the third and final
year of the lease. The leaseholder should also be obligated to construct new large katha
during the first dry season and to maintain and renew the karha, if necessary, each year. In
 the longer term, steps should be taken to prohibit fishing in the beel area containing very
large karha. The installation of large karha should automatically prevent fishing by gears such
as gill nets, seine nets, drag nets and cast nets and make it difficult to use other gears such

as hooks.

o Fisheries conservation: protection of river (duar) fisheries

Qualitative studies carried out by FAP 6 and the present quantitative study of FAP 17 have
demonstrated the great importance of river duar (scour holes) as winter refuges for large
species of fish, particularly catfish and major carps. Duar are presently included in riverine
Jalmahal where they are intensively fished by leaseholders during the dry season. FAP 6 has
recommended prohibition of fishing duar during the dry season and the establishment of river
patrols by DoF to enforce protective fisheries regulations. FAP 17 results support this
measure as a means of conserving important overwintering broodstock of high value species

which form the basis of both riverine and floodplains fisheries. Protection of duar in the
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rivers of the North East should result in the long term increase in fish production from the

region.

6. Habitat rehabilitation and protection

Siltation of perennial beel is reported to have reduced water depths and flooded areas during
the dry season in the SHP and in unregulated haor. Carefully controlled beel excavation
programmes should therefore be established to counter the adverse effects of further siltation
by river floodwaters. Karchabrar Beel in the SHP and one large beel in unregulated haor
should be selected as pilot projects to demonstrate the benefits to capture fisheries of
excavation work linked with the protection of overwintering fish broodstock (mitigation
measure no. 4). The excavation should deepen the beel by 1 to 2 metres and the excavated
material should be used for flood proofing measures by local communities around the beel
and for the construction of fisheries conservation infrastructure e.g. guardhouse. An
afforestation programme should be established along the beel margins to increase cover by
flood resistant trees such as hizal, one of the many benefits of which would be a local supply
of branches for the construction of large karha within the beel.

T Monitoring biodiversity

A national capability to provide systematic quantitative information on geographical variations
in diversity of aquatic resources of Bangladesh should be established. This measure is
designed to enhance knowledge of fish, shrimp and prawn diversity and to identify
environmental problems, including flood control, linked with reductions in biodiversity. This
information can then be considered at the project identification and planning stage of future
developments which impact on aquatic resources. The measure should involve the
strengthening of institutions such as DoF and FRI through training in a) fish taxonomics b)
procedures for the establishment of fish reference collections ¢) methods for planning and
implementing field surveys and sample collections and d) data analysis. It is anticipated that
there would be a need to assist institutions in the design and implementation of national field

surveys and sample collections.

8. Strencthening of technical assessment and planning capabilities of BWDB/WARPO

There is a need to establish within BWDB/WARPO a multidisciplinary technical assessment
unit comprising expertise from fisheries, agriculture, environment, hydrology and hydraulic
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engineering. The unit should be responsible for the re-evaluation of operating procedures of
existing structures and for the examination of future flood control projects. Proposals for
major new road or rail links should also be assessed by the unit in terms of their impact on
flooding patterns, fisheries and agriculture. The eventual siting of the assessment unit would
depend on the future roles of BWDB and WARPO.

9. Establishment of national database on FCD/I projects

A detailed and comprehensive national database should be established by BWDB to provide
information on all flood control projects in Bangladesh and the major regulatory structures
within these projects. The database should provide a basic description of the design and size
of each structure, its function within the project area and its state of repair. Daily water level
data at each structure should also be provided with computed head differences. The database
should be made available, in a user-friendly form, to other government agencies.

10. Improvement of data collection by BWDB

There is an urgent need to improve the quality of data collection by BWDB personnel
responsible for the operation of regulatory structures. Supervisory personnel should ensure
that accurate detailed daily records are maintained of water levels at the structure (inside and
outside), numbers of gates open and height to which each gate is opened. These data should
be incorporated into the national database at monthly intervals.

11. Establishment of water-user groups

Local groups of water users should be established in flood control projects to represent the
full range of sectors affected by modified flooding patterns. This should include capture
fisheries as a water-user group. Representatives from each group should form a local
committee in association with relevant government departments to establish operating
procedures of regulatory structures. The committee would provide the mechanism for the
establishment of local integrated water management.

12. Training within BWDRB

An annual series of training courses should be established within BWDB to give engineers
a basic understanding of the water requirements within each natural resource sector, focusing
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on fisheries and agriculture. The fisheries course should contain descriptions of identified
adverse impacts of flood control on fish and various methods of mitigation against such

impacts.

13: Development of flood modelling techniques

There is a need to continue the development of flood modelling techniques using the MIKE11
hydrodynamic model. The SWMC and FAP 19 are currently active in this field but require
future support, both financial and technical, to continue to make progress. The work would
require detailed field surveys to improve basic topographical information.
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8 FUTURE RESEARCH REQUIREMENTS

FAP 17 investigations provided quantitative baseline data on several aspects of freshwater
fisheries in various regions of Bangladesh. Because of the widespread nature of sampling
effort and the relative short duration of field data collection (13-19 months) it was not
possible to obtain a detailed understanding of the ecology, biology or population dynamics

and movements of even the few most important floodplain fish in relation to changes in
flooding patterns. It is therefore important to use the baseline data of FAP 17 as a foundation

for further longer term fisheries studies which should provide both greater detail and scope

of research activities.

Several areas requiring further research, some basic but most adaptive, are listed below.
Many of these are relevant not only to the SHP and Dekker Haor but also to other regions
of Bangladesh. The research topics below are not listed in order of priority.

1. Investigation of the biology and ecology of selected fish and prawn species
dominating floodplain catches inside and outside flood controlled areas. Information
collected should include data on age, breeding biology, feeding habits and micro-
distributions in relation to seasonal changes in flooding and the distribution of aquatic
vegetation including deepwater rice. The study should also include detailed
limnological investigations which examine plankton, macroinvertebrates and water
quality, particularly nutrient levels. This study will provide an understanding of the

overall functioning of the dominant fish and prawn community.

2: Stock assessment using length frequency analysis and ageing techniques to obtain
information on the population dynamics of selected species of fish and prawns
dominating floodplain catches. This study will provide information on growth,
mortality and the status of stocks and allow predictions to be made of the effects on
fisheries of further increases in fishing pressure. The current status of the stocks of
these species is not known.

3. Establishment of catch assessment surveys to obtain estimates of fish densities and
yield per unit area of floodplain/beel. These data, when collected over a period of at
least five years and linked with a concomitant set of quantitative data on flooding
patterns, will provide the first rational basis for the development of a quantitative
floodplain fisheries model. This can then be used as a predictive tool to advise on
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fisheries management and development.

Investigation of the movements of fish and prawns between river and regulated
floodplains/beel. This study has already started as a pilot project by FAP 6 in the
North East Region to monitor the movements of fish and prawns through a newly
constructed fish pass in the Manu Irrigation Project.

Investigation of the movements by passive downstream drift of fish and prawn
hatchlings between rivers and floodplains in relation to seasonal changes in river
discharge. This study is needed to assess the impacts of both partial and full flood
control on the annual supply of hatchlings of major carps and many other species of
fish.

Identification of possible spawning grounds of major carps in the North East Region
and investigation of upstream breeding migrations in these rivers.

Assessment of the impact of FCD/I projects on the diversity of fish and prawns.
Standardised systematic, intensive sampling is required to record not only the more
common species but also the numerous rarer species which may be more vulnerable
to the adverse impacts of partial and full flood control.
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Appendix 1 List of fishing gears recorded during FAP 17 surveys in Bangladesh

Gear 5 e
Type Hame (.‘.odJ 'Description
Current jal(Stationary) 88 | Monofilament fixed gill net, usually small mesh
Current jal(Drifting) 282 | Monofilament drifting gill net, usually top set, any mesh size
cill (Kol Jal @ @ 1123 | multifilament fixed gill net, usually small maesh
Net chandi jal 65 |Multifilament drifting gill net, usually top set, any mesh size
Par jal = 315 |Multifilament drifting gill net, usually bottom set, large mesh
Kajuli jal 316 |Multifilament drifting gill net, usually bottom set, small mesh
Awo jal 324 |Multifilament fixed gill net set in zig-zag pattern to catch
: large fish
Foot jﬂl 3327 Very small gill set horizontally at surface in shallow water
Gai Dasem 132 |prifting net used in rivers, has pockets at basae
Ber jal - 45 | seine net: small, medium or large size
Baoli jal 306 | Medium sized seine net pulled by 2 ropes
Moi jﬂl 202 | small drag net with pockets at banse
Dora jal 325 | similar to moi jal but pulled by 2 long ropes
Konaber jal 268 | seine net with pocket at one end
Dhor jal . Small seine usualy pulled by 2 men by sticks on each end of net
Ho.t."hor.i : Seine net with a series of large pockets along net
Seine . Seine net with a series of vertical sticks along net
Het | seine/gill net pulled to shorse, often used with polo traps
6 |Medium size seine pulled at sach end by one man while man in
: boat beats water to drive fish into net
‘| seine net with a seriaes of pockets at base
Kachi'tann | Type of lift net hung from boat on floodplain or beel. Net used
: : with drag rope to drive fish into net.
Far;t"h-'jal-- . Drag rope used to drive fish into gill net/seine net
Thaga Barrier acroas river with bag nets set perpendicular to it
Bag _Sut.!i jal Single bag net staked to river bed
Net Ghori jal Barricade/fence with nets set in gaps to trap fish
Bhuti jal Clap net on bamboo frame hung from boat anchored in a gap
of:}_':_ar_r_i_er fence
Veshal Triangular lift net on large bamboo frame
Lift |Dharma jal Square or round lift nets on bamboo pole
Net Jhali jal Small veshal used on main rivers at night for prawns
Jhap jal Boat lift net: lifted at 4 corners by men in boats
Chota jal Gill net fixed horizontally on bottom to catch fish by spines
Dara jal |Lift net and barrier used in canals or small rivers
Scoop Hat Tana oval or triangular scoop nets used with pole and rope or by hand
Net teha Basket acoop on pole used by hand :
Tukri Small basket scoop used by hand
Afa/Hat bauli |Large thella jal, large mesh, used on boat
Uttar jal - Like a cast net but hung from a boat drifting along river and !
lifted to catch fish h
Clap |Shangla jal Multifilament drifting bag net on bamboo frame boat used for
Het == e hilsa fishing
Katha 270 | submergaed brush sheltar used to attract fish
FAD Boat Katha 314 | submerged boat filled with branches used to attract fish
Horgra 149 | submerged basket filled with branches used to attract fish
Kua 302 |Fish pit on floodplain, invariably contains brush shelter

I.1
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Appendix 1 Continued

Gear : ; :
| Type Hame ,c_i_:g:!‘J Description SReRe
Polo 222 | Bell-shapad trap used to catch fish by hand
Dolar trap 95 | small, oval or box traps used for prawns or small fish
Traps Deal 286 |Larger trap, bilaterally divided to catch fish on 2 sides of banj
| Kadum trap 311 |Large box traps used to catch larger fish e.g. Koi, Taki
Kakila bana 310 | Bamboo fence pulled downstream to trap fish in small area
Katra 326 |Activa trap: fish speared after entering trap B
Kalsi pata 299 |clay pot used to trap fish set in bank side.
Kotta 318 | Bunded area on floodplain used to trap fish as water recedss
Char jal 322 | Tidal fence trap
Kharia/Kore 330 |Fence trap used on floedplain during flood recession
Malai pata 331 |coconut shell drilled with holes and baited to catch small fish
Patar savar 332 |Large active fence trap used to surround fish on flooplain
LAy 334 |small polo-type trap used to catch fish in mud on floodplain
Daun 272 |Long line: many hooks set at intervals on one line
Sip 30 Rod _emé_]_.ir_n_a : usually one hook per line
Hook/| Nol barsi 278 |Hook & line attached to bamboo floats. Many floata/hooks may be
Line joined along line
B]Tana barsi 152 | Hand line (ne rod) from bank or boat with or without groundbait
lSpaal‘i Juti 170 ISpeura of various types: fixed or dstaehabh;ﬂl::rba J
Jhaki jal 164 |Multifilament circular net thrown by hand
Thella jal 255 | small triangular push net set on bamboo frame
Urani 291 {various barrier nets/fencea used to catch jumping fish.
Akra 298 | rols with metal hooks used to catch mud-dwelling fish e.g. baim
Other|Chunga = = 301 |Hollow bamboo rod shelter used to attract baim
Phusht: i 317 | cloth/basket traps used to drive baim into them
Hand fiahinq i 307 | Picking fish by hand but without dewatering
By hnn’d’/De’wata’ring 97 | Empty water and catch fish by hand in mud
Net/Basket+Dewatering 98 | Empty water through an ocutlet where net or basket used to trap
' | fish
| Nimbaich 335 |Large scale fishing by whole village using many different gears
Canal _dn_ewatering_ 336 |Large section of canal isolated by crosa dama and emptied by
pumping by other means to catch fish by various methoda -
Notes:
1. Local names of gears vary between different districts and regions in Bangladesh. Those listed in the table above are generally used in the North
Central Region. If gears were nol found in this region, the name from the region in which the gear was most recorded was used.
2. Some names ¢.g. juti (spear), doiar traps and hat tana were used to denote a group of similar gears. A more detailed list and description of

individual gearsis provided in the FAP 17 database.

3. FAD = Fish Aggregation Device.
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