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EXECUTIVE SUMMARY

Introduction
1.1 Objectives

This study of fisheries bio-diversity examines four
areas of Bangladesh where flood mitigation pro-
jects have been planned or executed. Its purpose is
to assess the direct impact of flood mitigation on
fish populations and the indirect nutritional conse-
quences of fisheries losses. The study has six
specific objectives:

e  FEstablish baseline data on fish consump-
tion by people within the floodplain.

. Measure the extent of community partici-
pation and use of fisheries.

e Develop methods for assessing household
fish consumption.

e  Evaluate the potential effects of flood
control projects on fish bio-diversity and
related household nutrition.

e Assess the migration patterns of floodplain
species.

e  Ascertain seasonal variation of fish species
and their market price.

The areas for this study were:

e  The Tangail Compartmentalization Pilot
Project (CPP) in the Brahmaputra flood-
plain (Tangail and Delduar).

e  The Surma-Kushiyara Project in the
Surma-Kushiyara floodplain (Zakiganj,
Kanaighat, and Bianibazar).

e  The Chalan Beel Project in the Ganges-
Atrai floodplain (Singra).

e  The Meghna-Dhonagoda Flood Control
and Irrigation Project in the Meghna
floodplain (Matlab).

1.2 Background

In Bangladesh, fish is second only to rice as a
source of food, and it is the primary source of
protein for the poor. The 1980-81 Nutritional
Survey of Bangladesh found that of 28 grams of
animal protein consumed per capita, 80 percent, or
22 grams, came from fish. Although nutrition is
seldom linked to the diversity of available fish
species, the Bangladeshi people eat a wide variety
of fish on a regular basis. The Household Survey
conducted for this study found that people con-
sumed anywhere from 56 to 73 different species of
fish (Chapter 3). Despite its apparent importance,
the dietary contributions of the fish species of
Bangladesh have received little scientific study.

Fish also play an important role in the economy of
Bangladesh. More than 1.1 million people are
involved in the country’s commercial fisheries,
and an estimated 73 percent of rural families
engage in part-time fish capture from floodplains,
rivers, and beels. Such subsistence fishing consti-
tutes a hidden economy. Large numbers, perhaps
millions of otherwise "unemployed” people work
in this wageless labor system and produce food for
their families by catching fish. This activity effec-
tively subsidizes grain production by allowing

xii
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laboring families to obtain necessary levels of
nutrients despite low and intermittent wages. Free
and inexpensive fish also sustain agricultural
laborers when agricultural work is not available.

Bangladesh has one of the richest inland fisheries
in the world. The country’s aquatic fauna report-
edly comprises more than 260 fish species (Rah-
man 1989)—more than all the states of Europe
combined (Rainboth 1990). According to the
Bangladesh Bureau of Statistics (BBS 1992), this
resource has been declining rapidly over the past
two decades. Should this trend continue, declines
both in number of species and in production seem
inevitable.

1.3 Flood Control and Fisheries

In the absence of detailed information on the entire
spectrum of edible fish, there is a real possibility
that the benefits of flood control projects may be
inflated in relation to their social and economic
costs, particularly in terms of the country’s fisher-
ies. The complex community of fish species in
Bangladesh is highly dependent on seasonal inun-
dation and on floodplain access, both of which can
be negatively affected by flood control projects.

The negative impact of flood control projects on
fisheries has been well documented and analyzed.
Many fisheries losses can be directly attributed to
habitat destruction related to changes in the water
regime such as the building of embankments and
raised roads that block water flow, the use of
regulators to change the flow of water through
canals, and delaying flooding through the use of
submersible embankments. These activities are
expected to continue into the foreseeable future,
with consequent declines in the quantity and
diversity of fish species.

According to the MPO, 3.14 million hectares of

~ Environmental Study (FAP 16)

the country will be brought under FCD and FCD/I
projects by the year 2005. A full 2 million hect-
ares will be fully flood-free, and the aquatic
environment of 1.4 million hectares will be greatly
changed by delayed flooding or reduced water
surface area. If these projections come true, one
third of Bangladesh's floodplain will have vanished
over only two decades (MPO 1985).

The effect the Flood Action Plan will have on
these projections depends on what actions are
taken. If mitigation projects concentrate on im-
proving drainage and reopening access routes
between the floodplain and river for fish and
fishing boats, significant benefit will follow. Flood
damage to crops and property caused by drainage
congestion would decrease, and quantum increases
in fish production could occur. Alternatively, if
those projects further restrict the size of the flood-
plain and impede access to it, dramatic reductions
in fish populations and harvest will invariably
follow at incalculable costs to the country.

1.4 Evaluating Project Tmpact

The Interim Report of the Tangail Compartmental-
ization Pilot Project (FAP 20), estimated present
annual fish production in the project area is 420
tons annually, of which 40 tons is from aquacul-
ture (FPCO, Compartmentalization, 1992). Losses
of capture fisheries were estimated under 12
potential scenarios to range from a minimum of 47
tons per year to 138 tons per year. The estimated
value of lost capture fishery under Scenario 4,
which results in the highest predicted loss of 138
tons, is Tk. 6.85 million. Such an estimate of lost
fisheries value would normally be considered
sufficient for the cost-benefit analysis in a project
feasibility study. And certainly, the fisheries
analysis in the proposed Tangail project feasibility
study is an improvement over what was done by
MPO, or in previous FCD feasibility studies.

fosdensiaas:
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In the past, estimates of the impact of flood con-
trol, drainage, and irrigation projects on subsis-
tence fisheries suffered from an absence of data.
Most findings were based on large, aggregated
estimates of production and consumption. Fishery
losses attributable to FCD/I were assessed inde-
pendent of basic information on the structure of
fish communities and their relationship to human
consumption patterns. As a result, planners, even
with the best of intentions, lacked the tools for
understanding the economic importance of Bangla-
desh’s capture fisheries. This resulted in underesti-
mations of environmental impacts and failure to
consider the nutritional implications of species
diversity for the rural poor.

Capture fisheries are a depletable resource, and
when assessing a project, some form of scarcity
premium is required to reflect the dimension of
fish population (Shahabuddin & Rahman 1992).
Moreover, those fisheries are a source of protein
for poor households, which may not purchase fish
from the market. In calculating the impact of a
flood control project, therefore, it is necessary to
include measure of cost to account for "income”
lost when capture fisheries are destroyed. A
weighting based on income loss multiplied by the
marginal utility of income may be useful in this
regard. The loss of food could be reflected in the
income value of fish based on the cost of provid-
ing equivalent food value and nutrition.

2. Household Survey

Each of the selected households was surveyed for
one year in three cycles, each of which covered a
period of 17.33 weeks. The households were
visited three times daily (morning, afternoon, and
evening) for seven consecutive days per cycle. At
each visit detailed information was gathered about
family composition, food intake and meal compo-
sition, and the source of fish.

2.1  Consumption

The overall average per capita food consumption
rate in the survey area was 25 gm/day; the nation-
al average in 1991 was 22 gm/day. After rice and
vegetables, fish was the food most commonly
consumed: 85 percent of households ate fish at
least once a week, and the average household ate
fish 3.5 days per week, compared to 2.1 days for
pulses, and 0.5 for meat.

Fish was also found to be the most important
protein source for pregnant and nursing women
and for children over two years old. During
Cycles 1 and 3, almost half of the school children
surveyed had eaten fish for breakfast, and nearly
two thirds had eaten it at dinner the previous
evening. Even during the period of least availabili-
ty in Cycle 2, one third of the children had fish
for breakfast, and almost half had it for dinner.
During Cycle 3, school children reported consum-
ing 50 species of fresh fish during these meals.

Capture fisheries account for 90 percent of the fish
consumed by rural people. As would be expected,
small and medium farmers consumed more fish
than landless and marginal farmers, although the
amounts varied between the surveyed regions.

The survey results indicate that large numbers of
species were consumed in every area, ranging
from 56 in Tangail to 73 in Singra. Ranking the
species consumed offers a perspective on the
relative importance of each to the overall diet of
rural people. Capture fish, particularly small
species, are important sources of protein. The
Household Survey found that 43 percent of all fish
consumption consists of small species, while only
13 percent is carp. Of the top 10 species con-
sumed, only two, silver carp and telapia, are
culture fish, and six, pooti, koi, foli, koi, kachki,
chanda, and kholisha, are small capture species.
Variations between cycles represent species sea-
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sonality, for example, ilish ranked highest during
monsoon, which started in Cycle 2 and ended in
Cycle 3.

2.2 Source of Catch

Sixty-one percent of the reported subsistence
fishery catch comes from beels, floodplains, and
canals—the sources most adversely affected by
FCD projects. Another 29 percent of the catch
comes from ponds, which also may be severely
depleted by FCD projects. More than 81 percent
of the pond catch is capture fish that are dependent
on annual inundation.

23 Income and Employment

The average value of fish consumed by households
was Tk. 610, and the average value sold was Tk.
618, making the total value of subsistence fishing
Tk. 1,228. For landless households, the cash
income from selling fish averaged Tk. 484, and
the value of fish consumed or sold was Tk. 966
per household, bringing the total value to Tk.
1,450.

In all four survey areas most people reported that
they worked in agriculture—3.6 days out of every
8.4 days. Fishing accounted for 1.2 days and other
activities made up the remaining 3.9 days of work.
The average number of people engaged in fishing
per household for all areas is 0.40 compared to
0.73 in agriculture. Children, particularly females,
are more likely to be involved in fishing than in
agriculture,

2.4 Value of Fisheries

There is considerable regional variation in market
prices. Lower prices reflect distance from, and
limited access to, urban markets. The average
market price for small fish was 47 Tk./kg; shrimp,

35; catfish, 63; snake head, 46; and carp, 53.

Assuming a 1.25 scarcity premium and standard
conversion factor of 0.87, the average economic
prices for species groups in Tk./kg are: small fish,
51; shrimp, 38; catfish, 68; snake head, 49; and

carp, 58.

Although preliminary figures indicate that fish
stocking may be an economically promising
method of boosting fish production, most of the
benefits of the increased productivity are going to
relatively wealthy landowners, leaseholders, and
middlemen. They profit as the culture fish are sold
in large markets, while the poor, who do not have
ponds or land on which to dig tanks, lose access to
the ponds, to an important source of protein, and
to an income-generating activity.

. A Fish Migration

Almost every inland freshwater fish species in the
Ganges-Brahmaputra floodplain migrates to fulfil
some biological need, whether spawning, feeding,
larval development, or early growth. Each of these
activities requires a specific habitat, and the fish
migrate accordingly. In general, fish migrate in
two ways: upstream and downstream in river
channels and back and forth between rivers and
their floodplains.

Most fish in the Ganges-Brahmaputra river system
leave their dry season refuge before or during
early monsoon and move toward their spawning
grounds. The spawning destination depends on the
species; some prefer river channels (carp), some
newly inundated floodplain (catfish), and some
stagnant pools (snake head). Spawning is timed
with temperature rises, rainfall, and water flow.

The early monsoon peak, coinciding with the
coming of the rains, consists of gravid catfish,
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particularly aair and boal, as well as tengras and
boro baim, all of which are assumed to spawn in
the floodplain. In addition, the eggs, larvae,
juveniles, and adults of many other species use the
floodplain for spawning, nursing, and feeding.
Many species of small fish and shrimp, for exam-
ple, which can breed in beels and stagnant pools,
were observed migrating against the heavy current
of early monsoon to reach the floodplain.

The highest level of spawning migration from
river to floodplain occurs during the first few days
of the influx of early monsoon waters. Even
species that spawn elsewhere take advantage of the
floodplains during monsoon. After spawning in
upstream rivers, adult major carp migrate down-
stream and then laterally onto floodplains to feed.
Their spawn and fry are gradually swept down-
stream to small rivers and are then dispersed
through khals onto the floodplains for early growth
and feeding.

After spending three to six months in the flood-
plain, all fish species (young, subadults, and
adults) migrate back through the khals to the river
along with the receding flood water. At this time,
some of the fish also migrate to, or are trapped in,
local, relatively deep beels, borrow pits, ponds,
and other perennial water bodies in the floodplain
basin. Fish shelter in rivers and perennial water
bodies for the entire dry season, at which time
they become vulnerable to over-fishing, disease,
and harsh environmental conditions.

Fish migration can be obstructed in three ways: by
infrastructures, through siltation, and by flooding
extremes.

The study found that the adults of 24 to 36 species
of fish migrate through canals either during early
monsoon or late monsoon. This migration is time-
specific and closely synchronized with the annual
flooding cycle. Presumably, therefore, late flood-

ing or reduced flooding under the controlled
flooding management concept of FCD projects
would hamper the biological activities of fish by
delaying migration, limiting the time for migra-
tion, and by shortening the time and area for
dispersal, feeding, and growth.

4. Subsistence Fishing

The economic and nutritional benefits of fishing
are not limited to professional fishermen and their
families. Many other people fish on a subsistence
level, either consuming their catch or selling it for
cash income. For those people, as well as for the
professional fishermen, the open water capture
fisheries of the Bangladesh floodplain are a vital
natural resource.

The subsistence fishing survey found that 85
percent of the households fished during the course
of the year. Of those, 63 percent fished for con-
sumption and 22 percent were professionals who
depended on fishing for their livelihood at least
part of the year. Subsistence fishing also was not
limited to a single family member. In Tangail, 48
percent of the household members fished. Overall,
35 percent of all surveyed household members
participated in fishing, including women and
children.

The most intense fishing generally occurs during
the monsoon (June through September) and post-
monsoon (October through January) seasons, and
it reaches a peak between October and November.
Fishing is usually least intense just prior to the
onset of the rains, and the lowest level of fishing
occurs during the pre-monsoon months, varying
from March through June, depending on location.

Only 7 percent of the subsistence fishing catch was
carp. Of the remaining 93 percent, the majority
were species of small fish. Eighty-six percent of
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the catch came from open water sources: 75
percent from floodplains, beels, khals, and borrow
pits or ditches, all of which are dependent on flood
for replenishing and sustaining fish stocks. They
are therefore also the most vulnerable to the
adverse affects of FCD/I projects.

The annual catch per household ranged from 20 kg
to 120 kg and averaged 56.75 kg. The number of
fishing days per year ranged from 46.4 to 86.2
and averaged 67.85 per household.

Most fishing was done in the floodplain and beels,
but this is not consistent; the study found that
people fished in all sorts of open water—rivers,
khals, beels, floodplain, ditches, and borrow pits.
They also fished in ponds, including both culture
ponds and derelict ponds that had been restocked
by flood inundation.

The results of data gathered about fishing rights
found that little subsistence fishing took place on
water bodies leased from the government. Forty-
eight percent of subsistence fishing occurred pri-
marily on unleased private land, and 22 percent
occurred on leased lands that allowed local access
for consumption fishing. The next most important
source was public water bodies for which there
was no lease.

5. Catch Assessment

The Catch Assessment Survey was designed to
determine the current levels of fish yield and spe-
cies diversity in the floodplains and beels. The
floodplain fishing season is usually four to six
months long, starting with the onset of monsoon in
June and continuing until November or December.
The beel season in all the areas studied was largely
concentrated in the post-monsoon period, starting
in November and continuing until March, although

Environmental Study (FAP 16)

in some beels fishing went on almost all year long,
depending on leasing agreements.

Although the estimated national catch from flood-
plains is 66 kg/ha (the figure usually used to
calculate floodplain fisheries losses), this survey
found the catch to be 75 kg/ha. Moreover, had
Bangladesh not experienced abnormally low
flooding in 1992, the yield likely would have been
even higher. This leads to the conclusion that
floodplain fisheries losses are routinely underesti-
mated in the planning of FCD and FCD/I projects.

The floodplain catch was dominated by small fish
species (38 percent), while the so-called economic
species, catfish and carp, comprised less of the
catch (24 percent and 9 percent, respectively).

The average yield from completely harvested beels
in Sylhet was 778 kg/ha, and in Tangail it was 477
kg/ha. The figures are higher than the estimated
national figure of 412 kg/ha.

It is impossible to compare the fish yield of the
Singra beels with those of the other areas because
its kuas, scattered depressions that capture and
retain fish, yield a much higher number of kilo-
grams per hectare. The average annual yield of the
kuas was 252 kg/kua, or, using the mean size of
the kuas, .09 hectares, about 2,800 kg/ha of kua.

Unlike the floodplain catch, the beel catch was
dominated by catfish, which made up 47 percent
of the total. Still, small fish species were the
second largest group in the catch, comprising 24
percent of the total, and carp made up 13 percent.

6. Recommendations

Based on the findings of this study, the following
is recommended:
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The preservation of capture fishery re-
sources should be the highest priority of
water resource allocation and planning.
In most situations, improved drainage and
flood proofing can both reduce crop dam-
age and improve floodplain access for
migrating fish.

Incremental benefit/cost analysis of separa-
ble components of FCD/I projects should
be required as part of project formulation
and justification.

Investments in fish culture and fish stock-
ing projects should not be considered a
substitute for the natural capture fishery.

In addition, too little is known about the biology
of most of the floodplain species of Bangladesh.
Consequently, impact assessments of FCD/I
projects inadequately quantify fisheries losses and
incompletely estimate the affects of mitigation
measures. To correct this problem, more detailed
study of the country’s fisheries is required. L
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