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Preface

The Department of Fisheries (DOF) of the Government of Bangladesh, The Ford
Foundation, Dhaka, and the International Center for Living Aquatic Resources Management
(ICLARM) jointly organized a national workshop, 9-10 January 1989, on Experiments in New
Approaches to the Improved Management of Open-water Fisheries in Bangladesh.

The workshop was an outcome of the Project being implemented by DOF with funding
provided by The Ford Foundation and technical assistance of ICLARM under the New Fisheries
Management Policy of the Government of Bangladesh adopted in 1986. To this effect, a
management team at the DOF and a monitoring team consisting of selected members of the
Bangladesh Centre for Advanced Studies (BCAS) have been working in close coordination and
with the technical assistance of ICLARM for the last two years.

The objective of the workshop was to discuss preliminary results and experiences gained
during the last two years (1987-88) in the process of introducing and experimenting with new and
improved methods of management in the open-water inland fisheries of Bangladesh.

This volume contains the proceedings of the workshop, includes the keynote and
insp. itional addresses made during the inaugural session of the workshop, two background
papers and eight subject matter papers presented during the working sessions, and the panel
discussions and recommendations of the workshop.

The workshop was held at the Bangladesh Agricultural Research Council (BARC)
Auditorium, Airport Road, Farm Gate, Dhaka, Bangladesh. Mr. Sardar Amjad Hossain,
Minister of Fisheries and Livestock of the People’s Republic of Bangladesh inaugurated the
workshop which was attended by approximately 150 participants.

We would especially like to thank Dr. Daniel Pauly of ICLARM, for reading the entire draft
of these proceedings and making important suggestions for improving many of the contributions.
Without the efficiency and patience of Miss Sandra Abeto, who spent many hours and several
week-ends with the microcomputer processing, correcting and re-correcting the various drafts,
this volume could have not been released in only few months after the workshop. We also thank
the Information Program staff of ICLARM for their assistance with maps, drawings, designs and
final printed output. Finally, we would like to thank our Project Secretary, Mrs. Zerina Ekram
for her invaluable help in timely securing all manuscripts, materials and logistics for the workshop.

The Editors
June 1989
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Welcome Address

Mr. Mohammed Ahsanullah

Director, Department of Fisheries
Ministry of Fisheries and Livestock
Government of the People’s Republic of Bangladesh

Aassalamu Alaikum, Ladies and Gentlemen.

On behalf of the organizing committee of the workshop on "Experiments
in New Approaches to the Improved Management of Open-water Fisherics
in Bangladesh", I wish to welcome in this inavgural session our Chief
Guest, the Honorable Minister for Fisheries and Livestock (MOFL), Government
of the People’s Republic of Bangladesh, Janab Sardar Amjad  Hossain;
our special guest, the Secretary of the Ministry of Lands, People’s Republic
of Bangladesh, Janab Mokammel Haq; our Chairman for the inaugural session,
Secretary of the Ministry of Fisheries and Livestock, People’s Republic of
Bangladesh, Janab Md. Ahsar Ali Sarkar, the representatives from Government
and non-government organizations, national and international development agencies,
especially the representatives of The Ford Foundation, the International Center
for Living Aquatic Resources Management (ICLARM) and the Bangladesh
Centre for Advanced Studies (BCAS) who have been instrumental in organizing
today’s seminar. I would like also to welcome the delegates to and participants
of today’s seminar. Welcome everybody.

The Department of Fisheries (DOF) in collaboration with ICLARM, have
organized this seminar to discuss preliminary results and experiences gained
during the last two years in the process of introducing and experimenting
new and improved methods of management in the open-water inland fisheries
of Bangladesh.

At this point, I would like to give a brief introduction of the New
Fisheries Management Policy (NFMP). Our inland fishery operates under
complex biological, technological, climatic, social, economic, political and institutional
conditions. Historically, fishing areas in the inland open waters have been
leased out for harvesting the fish. Usually, the lessee is a middleman
who becomes the owner of the exclusive rights to harvest fish in a particular
area, upon payment of a leasing fee to the government. The process is
replicated through sub-leasing. He may hire fishermen to harvest his fish
or he may sell fishery rights to fishermen,

Unfortunately, this system has failed to serve the national interest of
conserving the fisheries resources and protecting the economic fortune of
the fishermen. On the contrary, the middlemen and wealthy private financiers
have been able to exploit the fisheries to their own interest at the cost
of resource sustainability as well as the misery of the fishing community.
As a consequence resources have become reduced to lower productivity
and the economic conditions of fishermen have remained low or even
deteriorated.




Nevertheless, the role of fishery sector as a cheap source of animal
protein food, employment, income and foreign exchange earnings in our
national economy remains significant. Therefore, rather than being a passive
partner of management by administering the leasing procedures and collecting
some token revenues, a more direct participation of the public sector in
the process of overall management of the fisheries has become necessary.
The need for introducing new methods of management has been suggested
by national and international experts as a viable solution to the problem
of utilizing our inland fisheries resources to the country’s best interest.

The NFMP got the kind approval of the Honorable President Hossain
Mohammad Ershad in 1986. The main ideas in the new policy were the
gradual abolition of the short-term public auctioning or leasing system of
fisheries in five to ten year’s time; frecing of the genuine fishermen from
the oppression of the middlemen financiers; and ensuring the conservation
and propagation of fishery resources to obtain a sustained increase in fish
production.

Accordingly, a system of restrictive licensing of water bodies to genuine
fishermen or groups of fishermen was adopted and the MOFL was initially
entrusted the responsibility of implementing the new policy. Considering the
administrative difficultics, manpower constraints and lack of experience in
implementing a comprehensive policy, the government decided to proceed
in a phased manner and the new policy was, therefore, introduced in
selected waterbodies on a pilot scale. In line with the phase-wise implementation
of the new management policy, the DOF in 1986 initiated an experimental
project through which the management guidelines of the new policy have
been implemented and at the same time, performance of the fisheries
under several alternative designs and institutional arrangements are being
assessed. To this effect a management team at the DOF and a monitoring
team consisting of selected members of the BCAS have been working in
close coordination and with the technical assistance of ICLARM for the
last two years. In addition to help achieving the major objectives of equity
and sustainability as outlined in the New Fisheries Management Policy, it
is hoped that the experiment will provide an institutional guideline for
future management strategies for the public fisheries and finally build up
and establish capabilities within the MOFL and DOF to gain the needed
experience in  managing our fishery resources.

So far, on the basis of the information gathered by the monitoring
works  and feedback to the management team and the Ministry the impact
of NFMP on productivity, resource sustainability and income distribution
has been showing improvement from the traditional system. More concrete
results appears to be time consuming and will depend on the successful
implementation of the policy in the remaining waterbodies of which the
experimental sites arc parts.




It is expected therefore that this workshop will achieve the following
objectives:
* To share the management and monitoring experiences under the new policy,
* To discuss practical and methodological problems in the implementation and
monitoring of the NFMP, and
* To suggest practical and effective strategies in the implementation of the NFMP.
Once again 1 would like to welcome our chief guest Honorable Minister
Janab Sardar Amjad Hossain; special guest Secretary Janab Mokammel Hagq;
distinguished guests and the delegates and participants of this national workshop

~ on "Expenments in New Approaches to the Improved Management of Open-water
Fisheries in Bangladesh".

Thank you.
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Guest's Address
Dr. Charles R. Bailey

Representative
The Ford Foundation
Dhaka, Bangladesh

Honorable Minister, Secretaries, Ladies and Gentlemen:

I am pleased to have been invited to contribute to the inauguration
of this workshop on "Experiment in New Approaches to the Improved
Management of Open-water Fisheries."

In early 1986, the Ministry of Fisheries and Livestock (MOFL) and
The Ford Foundation agreed on the design and funding of a project
for the improved management of open-water inland fisheries in Bangladesh.
Both the Ministry and the Foundation recognized the important contribution
which fish makes to diets and nutrition.

And both also realized that improved management of fisheries could
stabilize, and perhaps substantially improve, the incomes of families primarily
dependent on fishing for their Jivelihoods. Concern was also expressed over
stagnating production from inland fisheries and price increases which have
put regular consumption of fish out of the reach of many people.

v The project which resulted from our discussions in 1986 has several
objectives.

The first, and principal objective is, to test and develop alternative
approaches to managing open-water fisheries, in order to establish, from
an administrative point of view, how best to achieve the equity and sustainability
goals set out in the government’s open-water fisheries policy.

The other project objectives are:

* To collect data that will contribute to improved policy-making and
planning, particularly with regard to inter-sectoral water resources allocation;

* To provide institutional guidelines for the management of jaimahals
into which aquaculturc .is to be introduced; and,

* To contribute to capabilities, both within the MOFL and the Department
of Fisheries (DOF) and among independent researchers, to collect and
analyze data essential to the sustained improvement of open-water fisheries
management in future. ’

The Ministry has also involved technical specialists from the Bangladesh
Centre for Advanced Studies (BCAS) and the International Center for Living
Aquatic Resourcés Management (ICLARM) based in Manila in this project.
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Over the last two years, cxperimental field work has been carried out
in 12 jalmahals. Staff of the Department of Fisheries selected these 12
sites from among the approximately 10,000 jalmahals under government ownership
and management. The selection has beecn made with the aim of covering
a wide range of environmental conditions and geographic areas.

These include:
Segments of major inland and estuarine rivers.

Manageable units of baors in the Jessore area.

Manageable natural depressions (beels and haors) in the Sunamganj and
Netrokona arcas.

According to- the project plan, in six of the 12 jalmahals the DOF
was to introduce new forms of fisheries management, including licensing.
Measures were planned to ensure that:

* the waters are fished by licensed fishermen only,

* the fishermen obtain the necessary bank credit for boats and nets
to replace the loans traditionally. provided by the middlemen; (The Bangladesh
Krishi Bank was to provide necessary credit for fishing cquipment for
the licensed fishermen at all the sites to be managed by the Department
of Fisheries.) ,

* fishing is conducted in accordance with rules designed to encourage
conservation, and where possible, restocking;

* the fishermen reccive a fair price for their catch; and,

* sufficient funds are levied from the fishermen to enable the Department
to cover the costs of licensing and make whatever capital .investment might
be necessary to improve the longer-term productivity of the selected jalmahals.

In a further three of these 12 jalmahals, non-governmental organizations
(NGO's) were to be involved in working with fishermen. The NGOs organize
and support groups of fishermen in a variety of ways, including credit,
designed to meet the objectives of the government’s new open-water fisheries
management policy. Unfortunately, in the event, fishermen were not licensed
in the three jalmahals designated for NGO management, so this part of
the experiment could not be fully evaluated.

The MOFL has undertaken this project in order to devise and test
the most effective ways to implement an open-water fishery policy countrywide.
As 1 understand it, the policy would have three objectives:

First, to gradually ecliminate the old short-term leasing system in about
5-10 years’ time;

Second, to save the fishermen from exploitation by influential middlemen;
and,

Third, to increase fish production through proper conservation of fisheries
resources - and adopting measurcs of  biological management.
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The first and second objectives are being sought through the introduction
of a licensing system for genuine fishermen living in the neighborhood
of the jalmahal. Licensing is to be to groups of fishcrmen sharing common
equipment. Licensing would eliminate the former "middleman” leascholder,
with revenue realized from the leasc being recovered through license fecs.
Other opportunities for exploitation of fishermen through the credit and
marketing systems however remain.

Realizing the third objective -- conservation of fisheries -- is more problematic
and long term. Conservation of fish stocks is in part a function of fishing
pressure. The present licensing system and cnforcement machinery seem
unlikely to prevent overfishing by the licensees or entry by unlicensed persons.
Management for sustained yield appears to depend on a greatly. enhanced
sense of security of tenure by stable fishermen’s groups, backed up by
technical advice from DOF field staff.

In closing, I am pleased to note that the Workshop will focus not
only on technical constraints but on issucs of access to and ‘management
of the jalmahals. In my view, there are two particularly important questions
in fisheries management which I believe should receive a prominent place
in the workshop deliberations.

These two questions are:

First, how can the government best assist genuine fishermen to organize,
and stay organized, so that they can securc credit and access to advantageous
markets? By genuine fishermen 1 mean persons who are directly engaged
in the capture of fish in open waters and who earn a significant proportnon
of their annual income from this source.

The second question is, how can fishing pressurc be managed so as
to protect breeding stocks and improve production from Bangladesh’s inland
fisheries? The answer to this question, it seems to me, turns on how
best to ensure security of tenure. By security of tenure I méan multi-year
agrecments and the capacity to exclude fishermen who are not party to
the agreement.

These arc key questions; I trust the collective wisdom of the participants
in this workshop will yield practical answers to them.

Thank you very much.
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Guest's Address

Dr. Quamrul Islam
Chairman

Bangladesh Matshyajibi Samity
(National Fishermen Association)

Aassalamu alaikum, Honorable Minister, Ladies and Gentlemen.

In Bangladesh 6% of the Gross National Income and 15% of the
total export earnings comc from fisheries. About one-tenth of the total
population of the country are engaged, directly and mdlrcctly in fishing
and related activities. After the downfall of price of jute in the world
market, fishery has assumed a bigger role in the economy of the country.
According to 1984 fishery survey of Bangladesh, there are 4,268,740 hectares
of inland water areas. Out of this, 94.8% are occupied by inland open-water
bodies (river, haors, beels, baors, lakes, flood plains, etc.) while the rest
by closed waters (ponds and areas of coastal aquaculture). Besides, there
are 1,166 square kilometers of marine fisheries areas along the coasts.
Of the total fish production of the country, 61% come from the inland
openwaters, 16% from inland closed waters and the rest from the coastal
marine waters.

Evolution of the Socio-economics of Fishermen

In the past, there were a small population but ample resources. Especially,
those who fished in the rivers and riverinc waters were economically better-off
than those who worked in the agriculture and other sectors. During those
days, fishing was considered a low-caste job and there was no attraction
to other occupational groups towards fishing. As such, the traditional fishermen
community enjoyed absoluie communal right to fishing and enjoyed better
economy due to abundance of resources relative to the size of their population.

During the zamindari system under the. British rule, the fishermen could
fish freely in all open-waters in exchange of a nominal nazarana or tax
to the zamindars. After the abolition of the zamindari system, especially
in the 1960s when the leasing system became fully operational, the life
and livelihood of the traditional fishermen started to become harder. In
the name of lease-management, a group of rural elite and middlemen profit
seckers started to exploit the fishermen. On the other hand, increasing
landlessness, population growth, loss of land in the rivers due to erosion,
lack of employment opportunities in the agriculture and urban industrial
sector, etc. have, over the years, made many of thc non-fishermen population
take up fishing as their only means of livelihood. As a result, the size
of fishing dependent population grew rapidly while the fisheries resources
were reduced due to natural and artificial causes like massive siltation
of the rivers, loss of water arcas and fish habitat due to construction
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of embankments, flood control and irrigation projects, use of fertilizers and
insecticides in the agricultural fields and discharges of poisonous industrial
wastes in the open-waters, etc.

Governments, in the past, did not take appropriatc mecasures to protect
fisheries from destruction. In fact, some of the steps taken by previous
governments were counter-productive and against the interest of the fishermen
and fishing communities. No opposition came from fisheries scientists, experts
and bureaucrats to the government moves of leasing out fisheries to associations
of youths, women, unemployed and handicapped freedom fighters, instead
of leasing it to the fishermen communitics. It was Jatiya Matshyajibi Samity
(National Fishermen Association) that opposed that kind of move.

Leasing System and the Introduction of NFMP

Although, the zamindari system was abolished in 1950, its actual implementation
started in the 1960s. The then Governor of East Pakistan, Mr. Azam
Khan started the movement of organizing the fishermen into cooperatives
and introduced the lease of the fisheriecs to the cooperatives including
training of cooperators. On the whole, the fishermen were better off during
the Pakistan period (1947-1971). Unfortunately, after the liberation of the
country, lakhs of Taka and goods, allocated for the reconstruction and
rehabilitation of the fishermen communities, did not reach them. Instead,
the organizers and leaders of the Fishermen Cooperatives, who were non-fishermen,
made their fortunes with those relicf money and goods The situation today
in 1989, is not any different. A

In 1973, with the initiative of the Fisheries Minister of that time, the
‘late Mr. Sherniabat, and through cooperation of Jatiya. Matshyajibi Samity
the government declared the provision of granting the fishing rights in
‘the jalmahals to the actual fishermen in consultauon with the genuine
fishermen cooperatives every year with an annual increase of rent by 10%
from the -average value of lease during. the past three years. Later, in
1976, the government abandoned this provision and declared the provision
of limiting the leasing system only within the fishermen cooperatives. With
this provision in force, thousands of fake fishermen-cooperatives were created
under the influence of the so-called ijaradars, jotdars and wealthy people
and the lease of the jalmahal continued to be purchased by these non-fishermen
groups all over the country. This created a situation of competition among
wealthy people, thereby increasing the auction or lease value of the jalmahals,
as well as a system of illegal sub-leasing. for a pricc many times higher
than the original lease payment to the government. The sub-lessec started
charging higher tolls to the fishermen and induced over fishing in most
of the open-waters of the country. In conscquence, the fisheries resources
started to decline and suffering of the fishermen increased.

In 1980, the government made a review of thc situation and, considering
the need for increasing fish production in the country as well as the
economic well-being of the fishing community, decided to transfer the responsibility
of the lcasc-management and administration of jalmahals to the Ministry
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of Fisheries and Livestock (MOFL). Unfortunately, the Department of Fisheries
(DOF) did not have even ome fourth of the manpower to administer
the management responsibility in the thousands of jalmahals scattered all
over the country. On the other hand, vested-interest, political powers together
with dishonest officials in the Ministry of Lands conspired against this
move and created a situation of massive litigation cases against the leases
administered by the DOF. As a result, collection of revenue were greatly
hampered and the government again transfcrred the jalmahals to the responsibility
of the Ministry of Lands.

Nevertheless, the recommendations made by the government’s land reform
commission emphasized that the objective of the government is not to
maximize revenue from fisheries but to improve the economic condition
of the genuine fishermen, Given the failure of previous attempts to properly
manage the jalmahals and keeping in mind the need for improving the
socio-economic conditions of the fishermen and increasing the fish production
of the country in the light of the recommendations made by the land
reform commission, the then Fisheries and Livestock Minister Mr. Sirajul
Hossain Khan discussed the issue with the Bangladesh Jatiya Matshyajibi
Samity. Thus, through the active initiation of the Minister, our President
General Hossain Muhammad Ershad made a declaration of the New Fisheries
Management Policy (NFMP) on 12 March, 1986 at the convention of the
Jatiya Matshyajibi Samity, and later on August 19, 1986 made the inauguration
of the new policy in  Mohasing river of Sunamgoni.

Deterioration in the Fisheries Resources and Condition of Fishermen

The water environments of Bangladesh are very much conducive for
the fisheries resources due to the favourable climatic and natural conditions.
According to reports by The World Bank and fisheries experts, with proper
management of the fisheries, the country could produce enough fish to
meet the protein needs of the country as well as to earn more foreign
exchange than that obtained by exporting jute at the present time.

However, several factors have caused a decline of the fish production
from the open waters in recent times. Important among them are: indiscriminate
fishing practices, use of chemicals and insecticides in the paddy fields,
reclamation of lands for agriculture, destruction of mangroves and other
fish habitats, unplanned construction of embankments, flood control and irrigation
projects and siltation of the rivers. Since the traditional fishermen are
engaged in fishing in the open waters, the decline in the fisheries resources
has become a threat to their livelihoods. :

On the other hand, fishing from the open waters require substantial
amount of investment in gear, boat and other equipments. In the past,
the fishermen were able to secure the needed capital from their fishing
income. Now, due to the decline of resources, the income of the fishermen
is not enough to invest on capital equipments for continued fishing. As
a result, they have to go ecither to the moneylenders who charges a high
rate of interest for the borrowed funds, or to the aratdars for cash advance
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in order to finance their capital needs. Thus, the traditional fishermen
became heavily dependent (and eventually exploited) by the money lenders
and middlemen.

With the declaration of the NFMP, the government created a silent
revolution that would put the misery of the fishermen to an end. The
features of the new policy are:

*  the abolition of lease-system in five to ten years;

* ensuring of the fishing rights of the traditional fishermen through
licensing;

* _freeing of the fishermen from the exploitation of the middlemen
and leaseholders, rather than increasing the revenue earning of the government;
and

*  conservation and regulation of fisheries for increased and sustained
production.

Unfortunately, there are still vested interest group who want to sabotage
the NFMP. Wec understand that there are differences of opinions regarding
the strategy and approach toward the implementation of the NFMP. But,
we also belicve that with honest intention to go forward with this revelutionary
approach to management, the concerned ministrics, departments, agencies
including MOFL, Ministry of Lands and the Jatiya Matshyajibi Samity can
work out a practical solution to these.

To conclude, 1 must say that the fishermen themselves must come forward
to cooperate with the government agencies and make the NFMP a success.
Otherwise, it will also fail likc other welfare policies adopted in the past.

Thank you.
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Special Guest's Address
Mr. Mokammel Haq

Secretary
Ministry of Lands
Government of the People’s Republic of Bangladesh

The Honorable Minister Janab Sardar Amjad Hossain, the Chairman of
this session, my colleague who is absent due to unavoidable reason the
Secretary, Ministry of Fisheries, and his able Deputy, the Joint Secretary,
Dr. Bailey, the Representative of The Ford Foundation, the
Representative of the International Center for Living Aquatic
Resources Management (ICLARM), Ladies and Gentlemen.

I would like to thank the organizers for inviting us to this particular
seminar which we believe in the Ministry of Lands is a very timely one.
Really it is an extremely timely occasion to hold this seminar and we
specially thank the Ministry of Fisheries and Livestock (MOFL), The Ford
Foundation and ICLARM particularly for organizing this workshop. I would
like to make a few comments which would be partly formal and partly
informal but which I hope would be helpful for the organizers of this
seminar.

The jalmahals or the water bodies in Bangladesh, we all know, arc
the largest fresh water fish producing area. The experts will give much
more details, but in our sojourn through official and unofficial duties, we
have seen how they have been able to sustain a very large number of
people in Bangladesh in various ways.

The Chairman of the Jatiya Matshyajibi Samity, our Dr. Quamrul Islam,
has referred to some of the Socio-Economic background of the fishery
bodies and also the problems of the fishermen. Fishing has traditionally
being done by those who are fishermen by caste and by social classes.
Along with the birth of two nations, onc in 1947 (creation of Pakistan)
the other in 1971, (the country of Bangladesh) certain social, economic
and sociological forces have broken down the old barriers and therefore,
it is no longer a very undignified way of earning a living if someone
fishes and makes a living out of it or derives income from it. Previously
most of the fisheries were owned by the zamindars who used to sub-lease
their fisherics or make earnings out of them. But subsequently, when the
zamindari was abolished, the rights over these fisheries as well as the
various hats and bazars devolved on the government in the Ministry of
Lands. That is how we (Ministry of Lands) have become, shall we say,
rather unwilling owners and managers.
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To begin with, the Ministry of Lands did not have much of a management
system cither in the ficld or at the Headquarters. The problems were
multiplied by the abolition of the Board of Revenue which used to look
after the jalmahals, to some extent, when Bangladesh came into being.
These matters are slightly peripheral but very very important to what we
are going to discuss. The fisheable water bodies below 20 acres have
been given by government decision in 1984 to the Upazila Parishads. By
subsequent order water bodies with a size of 3 acres or and/or generating
five thousand Taka or less per year will be given for public use by
the general public and the people all around could fish there with payment
of a token, I supposc one Taka or something like that, which will be
managed by local bodies as well as the Revenue Officials.

What I am trying to say is this, that when the fisherics were transferred
in 1980 to the Ministry of Fisheries for management purposes which Dr.
Quamrul Islam has erlier mentioned in his speech, there was tremendous
amount of production and income generations. But subsequently the government
in their wisdom, or lack of it decided in 1983 based on the recommendations
of the Land Reform Committec’s findings and recommendations that, it
was better that the management of the fisheries should revert back to
the Ministry of Lands and they also gave some guidelines how these fisheries
should be dealt with. But the important point they made in Land Reforms
Committee about fisherics is that attempt should be made to see to it
that the real fishermen should get the benefit out of this fisherics. Now
the question and the problem arises with the word "real” because in our
country people come as dapper as can be, all suited, booted and what
else, and they claim that they are "landless" people. They probably are.
But when you ask them "are you assetless people”, they cannot give an
honest answer. We Bangladeshis have to strive hard to survive and that
survival instinct has led us to definitional problems. We all think we are
"real” people that creates problems because in any other society simply
saying "fisherman" is adequatc. Why is it that in Bangladesh we have
to add the word "real"? Everywhere else, a fisherman is a fisherman and
a non-fisherman is a non-fisherman. But here we have to constantly add
the word "real" to fisherman, which means there are some "un-real" fishermen;
and who are they? And how this thing could be sorted out? Therefore,
this is a very important task of finding out the "real" fishermen.

I was talking to the Chairman that I wish we were asked to comment,
to write papers, to deliberate and participate, in this seminar more directly
which some how I suppose has not taken place but in any case we
will ask our people to attend and to listen, so that we could also benefit
from all deliberations. I would like to point out to this session, the opening
session, that the government has decided in the Ministry of Lands to
implement land reforms with the following objectives: (a) to optimize production
from lands, and land in fact in law includes water, therefore, water is
an integral part of the land reform issue in the country; (b) that the
growth rate of agricultural production, and here agriculture would also include
pisciculturc and fishery, all the reform measures should strive for increasing
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the growth rate in agriculture, [isheries and other matters related to land;
(c) that the objective of land reforms is to improve the mobilization of
domestic resources through government’s earning in lands and waters. When
I said lands, legally and definitionally it includes water and water bodics
and (d) that the government is determined to establish a modern, suited
to the time, efficient and less corrupt land management system. The last
one is the first requirement because without a good management system
the other three objectives cannot be achieved.

Mr. Chairman, you are all aware that the government has sct up a
series of institutional mechanisms which begins at the appex with the National
Land Reforms Council, headed by the President himself which deals with
all matters including matters of fisheries. We have set up a District Committee
which is a broad based committee where the Deputy Commissioner is
the Chairman of the District Land Reforms Implementation Task Force,
and it includes District Fishery Officers and Rural Devclopment Officer
and many other officers; I do mot wish to go into details. In the upazila
there is an Upazila Land Reforms Committee headed by the Upazila Nirbahi
Officer. It is also broad based multi-disciplinary and multi-organizational
where the NGOs and the representatives from various other interest groups
and women are represented. We have tried to see that these things do
reflect the requirement of the people and of the time. We also know
that the government have set up a Land Reforms Board which is going
to be functional soon and the Land Reforms Board will look at the
aspect of the management of land reforms. It will go down right upto
the upazila and beyond that, up to the Union level. We are removing
the name tashil and tashildar and making it as Union Land Office, Upazila
Land Office, District Land Office and so on and so forth we want to
get away from the zamindars’ definition of his office as Tashil Office,
which meant the collection of Revenue as the main aspect of the job
that is not the government’s main aspect of the job any more.

Coming back to the problem of fisheries, the government in the Ministry
of Lands is also seriously considering the New Fisheries Management Policy
(NFMP), which has already been implemented on 150 jalmahals. Therc
have been experiments on NFMP by the MOFL on which deliberation
have to take place. We all hope that it succeeds. We also hope that
if there are inadequacies, if there are problems and if things are not
happening positively, these things should not be whitewashed and they should
not be shoved under the carpet. We should not say that things are alright
while they are not.

We are striving at a better management system as I said about our
own system in the Ministry of Lands that we are trying for a less corrupt
land management system. I am saying it as the permanent head of the
ministry, as the Secretary of the Ministry of Lands because our system
is not only fairly corrupt, it's heavily corrupt, we are making attempts
and we are making arrangements by institutional systems through which
we can bring a better system into operation. To begin with we have




taken up to upazila an Assistant Commissioner of Land who is a young
and educated man, has some principles and scruples, and some ideas.
We are trying to completely remodel our management system of Land
at the same time as I said we are thinking seriously about the fisheries
management policy.

We have the government considering setting up the chingri mohol, which
means the shrimp mohol. Because, out of shrimps we estimate that between
40 to 80 crore of Taka the government could get if it could be managed
properly. Government would have to get proper type of people, proper
experts because it has to be managed properly. Because people arc paying
1,500 Taka for an acrc of shrimp land to us very happily, that means
the return is very high whercas we get 3 Taka per acre of agricultural
land. These are issues which government is considering and as I said
on fishing matters also we are extremely concerned. We are preparing
a series of policy papers on these matters and we hope that the outcome
of this seminar would help us in reshaping our policy issues in a positive
manner. We must believe and act in a way that the ultimate aim of
all governmental functions or societal functions is the well being of the
people in general. We should not simply think in terms of this Ministry
or that Ministry or this Department or that Department whether NGO
is good or better or bad, whether NGOs should cooperate with the government.
There are lots of dcbates and we had to face criticism; that's why we
are so friendly to them. But those which are good ones we should definitely
be friendly with them. We will work hand in hand with those who are
good.

I have taken a lot of time but I felt that probably it will be helpful
for the discussants of this seminar to have a background of what is
happening and what is proposed to be happening in the Ministry of Lands
in so far as the fisheries are concerned, we are even considering of
setting up a matshya gram like the clustered villages for the landless.
In fact one of our Deputy Commissioner, one of our Collector has set
up one or two matshya grams. Calling it "fisherman village" is not an
adequate expression. Whatever it is the "real” fishermen, as we defined,
should be there and they should enjoy the products of that particular
water body. The government has in their programme for clustered villages
that the government ponds and tanks shall be given to landless fishermen.

I do not believe that in Bangladesh it is any more true that there
are simply one kind of people who fish and do nothing clse. There
are people who fish for sometime or part of the year and cultivate for
part of the year and do some other kind of non-agricultural occupation.
He might be even carrying loads, he might be plying a boat, he might
be pulling a rickshaw but part of the year he might be fishing. So it’s
a question of people who are doing several occupations during the year.
We are trying to get many of them around small ponds and tanks and
settle a particular water body with a group of people. The people shall
be provided Bank and other loans, and institutional supports so that they
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could produce fish: they could probably produce some ducks also and
do certain other vegctable growing and other things. They will be living
on the banks of ponds. That's the idea because otherwise they won't
be able to protect their produce and they wont be able to look after
them. So there are thoughts and I do wish these thoughts do converge
and these thoughts do coalesce because finally the Nation should have
one policy relating to fisherics which should be in the interest of the
fisherman at one end and other kinds of people who are also involved
or attached to fisheries at the various other levels. With these words
I would like to thank you very, very much and 1 apologize for taking
a long time but I thought that this might be helpful for this seminar
and during its discussion.

Thank you very much,




Inaugural Speech
Mr. Sardar Amjad Hossain

Honourable Minister
Ministry of Fisheries and Livestock
Government of the People’s Republic of Bangladesh

Mr. Chairman, special guest, experts and officials participating in the
Workshop, ladies and gentlemen; Aassalamu Alaikum. »

Fish is a valuable natural resource of Bangladesh and it contributes
significantly to the national economy. In Bangladesh, 80% of the animal
protein comes from fish and more than ten million people are directly
or indirectly dependent on fishing, fish processing and its marketing. Of
them, about one million people are full-time professional fishermen and
the rest are ecither part-timers or subsistence fishermen. Besides, being the
main source of animal protein-supply in the country, fish earned about
Taka 4,600 million during the last fiscal year through export. Therefore,
it is our duty and responsibility to take measures for the best possible
utilization of this natural resource through proper management of fisheries
with the ultimate objective of strengthening the economic base of the country.

I am glad to learn that with this purpose in view, the Department
of Fisheries (DOF) of the government of Bangladesh in collaboration with
the International Center for Living Aquatic Resources Management (ICLARM)
and The Ford Foundation has arranged this 2-day workshop on "Experiments
in New Approaches to the Improved Management of Open-water Fisheries
in Bangladesh".

The fisheries sector in Bangladesh has been neglected for ages. Modern
management techniques and technology were absent in this sector. The
fishermen are poor, hardly possess a small boat and a small net. Even
in the recent past, they did not know about fishing in the sea. Increase
of fish wealth through culture was also unknown to them.

After independence, steps were taken to identify some untapped areas
in fisheries sector for development to meet the increasing demand of food
through application of modern technology. As a result, sea fishing became
popular and is contributing substantially to the national economy. In spite
of the application of the modern technology and the identification of unknown
fields in marine fisheries sector, the socio-economic condition of the real
fishermen did not improve. They cannot make the necessary investment
due to poverty. Moreover, they are under financial bondage of the middlemen
money lenders. The present government under the leadership of President
Hussain Mohammad Ershad, is anxious about the plight of the fishermen
and is determined to improve their condition.
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Government owned fisheries (locally known as jalmahal, sariatmohal, jalkar,
etc) are the main source of fish supplies in the country. There are 10,000
government owned jalmahals, canals, haors, baors, beels, etc. and 100,000
tanks and ponds. Government owned jalmahals are under the control of
the Ministry of Lands. The number of private tanks and ponds will be
about 1,700,000. Majority of the private tanks are lying derelict. It is necessary
to explore the possibility of culturing fish in those tanks through lease
under the Tank Improvement Act.

The per acre yield of fish in open water is only 43 kg/year. The
prospect of increasing the production is bright. Fish production may be
remarkably increased through proper management of fisheries and application
of modern technology. The best possible use of the water bodies for
development of fisheries is not possible due to lack of training and rescarch
for want of neccessary inputs and also because of the problems relating
to ownership and management of water bodies.

Now, the responsibility of managing the government jalmahals of arca
over 122 hectares (3 acres) and below 8.14 hectares (20 acres) lies with
the Upazila Parishads. The Ministry of Lands is directly vested with the
responsibility for management of water bodies of area over 821 hectares.
Various disputes have arisen about the water bodies which ‘are managed
by the Upazila Parishad. The Upazila Fishery Officers are not being able-
to apply their knowledge and experience in fisheries development, The water
bodies are given lease to the highest bidders through public auction. Under
this arrangement the middlemen, money lenders and the lessees 2re given
the responsibilities of management of water bodies. Now, tug fishermen-community
is being organized. But their financial condition is not good and they
do not get the responsibility of managing water bodies through participation
in auction. Though ‘they are participating directly in catching fish, they
. are not getting the ownership of the fish harvested. They are not getting
the jalmahals cven though they are real fishermen, They work as mere
day labourers. From past experiences, it seems that the highest bidders
of the jaimahals are not at all interested in proper management and
conservation of fisheries. They, very often, harm the fish wealth by violating
the Fish Act. Increase of revenue earning should not be the main purpose
of fisheries management, rather the water areas should be utilized for
the upliftment of the poor fishermen communities. This will improve the
economic condition of the fishermen in one side and increase thc fish
wealth on the other. They will conserve the fish wealth for their own
interest.

Realizing the problems of the fishermen-community the present government
decided to introduce the New Fisheries Management Policy (NFMP) in
1986 to replace the leasing system. Through the introduction of the new
policy, the fishermen-communities can be directly engaged in management
of the fisheries and catching of fish. The only slogan of the new policy
will be “al jar jala tar". (He who has the net is the owner of the
water body).
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Through this arrangement, it will be possible to eradicate the middlemen
lessees. The real fishermen familics are to be identified in order to ensure
the interests and demands of the fishermen. Investment of money is necessary
to develop the water areas for increasing fish. Banks and other moncy
lending organizations will have to play a vital role in this regard. They
will have to be given loans on soft terms, if possible, without any collateral.
But it should be ensured that the loans are properly used. All information
with regard to granting loans to the real fishermen are to be maintained
properly. At present, there are various opponent organizations to the
‘fishermen-community. In this case, all concerned arc to work with a scnse
of compromise. The interested quarters may create impediments in the
implementation of the government policy, “Jal jar jala tar. We shall have
to be alert about their role.

Experts from home and abroad and the senior officials are participating
in the workshop entitled "Experiments in New Approaches to the Improved
Management of Open-water Fisheries in Bangladesh". Through their mutual
discussions and exchange of views, the problems of the management of
fisheries of our country will be identified. Through solving those problems,
they will recommend measures for best possible use of the water bodies
and also to protect the interest of the fishermen-communities. Their recommendations
will help the government in making policies in this field. I offer my
sincerc thanks to the DOF, Government of Bangladesh, The Ford Foundation
and ICLARM for arranging this workshop.

I declare the workshop open and wish its successful completion.
Khoda Hafez.
Bangladesh Zindabad.
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Senior Chairman's Address
Mr. Md. Ahsan Ali Sarkar
Joint Secretary
Ministry of Fisheries & Livestock
Government of the People’s Republic of Bangladesh

Honorable Chief Guest-Minister for Fisheries and Livestock, Special
Guest-Secretary of the Ministry of Lands, distinguished guests, delegates
and participants.

I deem it a great privilege to say a few words at the inaugural
session of the workshop on "Experiments in New Approaches to the Improved
Management of Open-water Fisheries in Bangladesh”. I thank the organizers
of the workshop for giving me the opportunity to speak to you. The
importance of the fisheries sub-sector in Bangladesh in terms of nutrition,
income, employment and foreign exchange earning is significant. Fish supplies
49% of annual consumption of Protein, contributes 3.5% of the Gross
Domestic Product (GDP) and accounts for 12% of the total export earnings
of the country. Besides a large number of people depend on fisheries
as their primary source of income and employment. About 8% of the
population depends on fisheries for their livelihood. There are about 1.2
million commercial fishermen of which 60% are inland and 40% are marine.
Out of total employment of about 28 million in Bangladesh, approximately
7% is in the fisheries sub-sector. Given a relatively low average capital/labour
ratio, the fisheries sub-sector has substantial scope for employment generation
and hence can contribute to poverty alleviation. But until recently this
sub-sector did not receive adequate attention of the government in terms
of resource allocation, institutional development, financial discipline, and policy
reform. However, the present government, considering the importance of
this sub-sector in the national economy, has taken a timely step in formulating
the New Fisheries Management Policy (NFMP).

Jalmahals or fishing grounds or water bodies constitute the important
source of fresh water fish production in the country. These jalmahals are
leased out by the Ministry of Lands through auction. From our experience,
we have seen that leases are usually obtained by middlemen belonging
to the rural power elites who through their monopolistic control exploit
the fishermen. They charge exorbitant rents apart from taking away the
bigger share of the catch from the fishermen. The existing system of management
also tends to encourage over-fishing as both the fishermen and lessees
are motivated by desirc to maximize profits. In this system, enforcement
of fish protection and conservation measures also become difficult. Appreciating
this problem, the government has embarked upon a new management system
on experimental basis. The new management policy, among others, has provided
for direct licensing in place of leasing in sclected jalmahals, thereby eliminating
the middlemen. It has also provided for credit support for fishermen from
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designated banks. In the last two years of operation, the policy has been
evaluated by the Bangladesh Centre for Advanced Studies (BCAS) and
the Implementation, Monitoring and Evaluation Division (IMED). The evaluation
report suggests a number of constraints that stand in the way of effective
implementation of the jalmahal policy. Interference by middlemen, unlicensed
fishermen and influential traders has created problems for the genuine fishermen.
The various upazila and district committees also have not done much work
towards production, distribution, marketing, extension and training in fisheries.
The report, however, finds licensing policy pro-fishermen, but identifies the
real problem with the dominance of anti-productive forces and rural and
urban elites.

This, however, has to be dealt with in the larger context of the sociceconomic
problems of the country. But so long as the fisheries sector is concerned,
the government’s policy to eliminate the middlemen has started to yield
some modest results. The two other objectives of the policy are, to ensure
fishing rights of the genuine fishermen, and to conserve and nurture the
fishery resources of the country.

Fishery policy of Bangladesh has been guided by the dual aim. of increasing
foreign exchange earnings through coastal shrimp culture, and increasing
income, employment and nutrition from flood plain fishing. A steady growth
in these two sectors can be observed over the last few years. But there
are still a number of bottlenecks that prevent full scale development in
the fishery sector. I hope the workshop will concentrate on all these problems
and issues.

The initial constraints had been identified by the planners of the jalmahal
policy as the limited organizational strength of Department of Fisheries
(DOF) as well as the administrative problem of securing the immediate
control of hundreds of different water bodies lying under different authorities.
There is also the lack of a well planned management programme which
requires necessary legal framework and the needed cooperation and collaboration
from other bodies. In addition to these, if we analyze the reasons for
shortfall in fish production, we come across both institutional and social
factors. The major difficulties can be summarized as lack of knowledge
about proper culture techniques, inadequate fishery extension programmes,
withdrawal of surface water for irrigation, construction of unplanned embankments
and water control structures, silting of rivers and the absence of a national
policy for use of these valuable natural resources for different competing
users. It was only towards the end of the plan period that fisheries came
to be recognized as an integral part of water scctor development projects.
It is not only irrigation and water control structures which have bearing
on fisheries, but the use of chemicals in agricultural production and industrial
wastes adversely affect fish population. Lack of knowledge about the ecology
and natural habitat of major fish species in Bangladesh has accentuated
this problem of ecological degradation. A Water Sector Master Plan (MPO)
which is addressing this problem of coordinated approach to water use
is expected to have positive effect on fisheries development in future.




The experience during the last two years has made it clear that the
success of the NFMP will require the active participation of the other
Ministries and Departments of the government in the administration and
management of the fisheries. As we all recognize, the management of our
fisheries concerns both people and resources. This requires adequate administrative
support, infrastructure and capital. Thus, the role of banking sector in
supplementing the capital needs of the fishermen is equally important as
the roles of the government agencies like Ministry of Lands, Decpartment
of Cooperatives and Local Government at the wupazila level to implement
the NFMP.

I hope that during the course of this workshop, ideas and experiences
on fisheries will be "discussed and a clear conclusion will emerge with
regard to the successful implementation of the NFMP in our greater national
interest.

Thank you.
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Inland Water Fisheries in Bangladesh: Manaagement Options
and National Interventions

Max Agiiero
Intemational Center for Living Aquatic
Resources Management (ICLARM)
MC PO Box 1501
Mabkati, Metro Manila
Philippines

Agiiero, M. 1989. Inland water fisheries in Bangladesh: management options and national
interventions, p. 1-13. /n M. Agilero, S. Huq, A.K.A. Rahman and M. Ahmed (eds.) Inland
fisheries management in Bangladesh. Department of Fisheries, Dhaka, Bangladesh;
Bangladesh Centre for Advanced Studies, Dhaka, Bangladesh; and International Center for
Living Aquatic Resources Management, Manila, Philippines. 149 p.

Abstract

A review of the basic characteristics of inland water fisheries in Bangladesh is made to
provide a background for the analysis of the main issues, problems and rationale of the New
Management Policy for Inland Open-water Fisheries in Bangladesh. The socioeconomic
importance of inland fisheries is highlighted and the main management problems are analyzed.
The new Government strategy for licensing fishing access is discussed and guidelines for discussion
during the Workshop are proposed.

a ICLARM Contribution No. 546.



introduction

Inland fisheries in Bangladesh present
several unique characteristics and
complexities which make their management
very difficult but also very interesting
for those involved in fishery management
and research.

In the following sections, a brief analysis
of the main issues and problems of inland
water fisheries in Bangladesh will be discussed
with the purpose of providing a background
and rationale to the ongoing government
attempts to solve these problems. Also,
steps taken to improve the performance
of government interventions by means of
an innovative experimental management
approach will be presented. Finally, the

main areas of analysis which need careful
consideration in the management of inland
water fisheries of Bangladesh will be identificd
in order to provide additional background
for the other contributions in thesc
proceedings.

Basic Characteristics of Inland
Water Fisheries

The current estimated yearly production
of Bangladesh is approximately 815,000
tonnes (t) of fish from both inland and
marine waters. About 53% originate from
traditional fishing in large inland freshwater
bodies like natural depressions, lakes, rivers
and their associated flood plains, while
the rest is contributed by inland aquaculture
(20%) and marine capture fisheries (27%)
(DOF 1988) (see Table 1 and Fig. 1).

Table 1. Sector-wisc estimated annual fish catch of Bangladesh, 1983-1987.2

Sector of Fisheries Water area? Annual Catch (t)
(ha) 1983842 1984857 1985867 198687
A. Inland Water
(a) Capture
1. River and estuaries 1,031,563 207,766 213,057 199,600 195,177
(except Sundarban area)
2. Sundarban 7,783 6,825 7,112 5975
3. Becels 114,161 51,373 45,893 45,258 42,077
4. Kaptai lake 68,800 4,057 2,700 2,433 3,981
5. Floodlands 2,832,792 200,616 194,130 187,396 183,796
Capture Total 4,047,316 47,595 462,605 441,799 431,006
(b) Culture
1. Ponds 146,890 107,944 111,567 123,804 142,876
2. Baors 5,488 862 962 968 1,174
3. Shrimp farms 87,300 8,219 11,282 19,951 22,050
Culture Total 239,678 117,025 123811 144,723 166,100
Inland Total 4,286,994 588,620 586,416 586,522 597,106
B. Marine
1. Industrial fisheries (trawl) 14,500 12,440 11,898 12,356
2. Small-scale fisherics 150,382 175,123 195,503 205,223
Marine Total 164,882 187,563 207,401 217,571
Country Total 753,502 713979 793,923 814,685
a) DOF (1986).

b) DOF, unpublished data.



[ Fishery Sector |

Fig. 1. Catch composition of fisheries in Bangladesh by scctor.

Thus, over half a million tonnes are
generated by freshwater fishery resources.
Only China, India and the USSR produce
more freshwater fish than Bangladesh.

The country presents a typical flood
plain system with a warm sub-tropical
monsoon climate and frequent heavy rains,
floods, typhoons, and occasional tidal waves.
The total land area is approximately 144,000
square kilometers (km?), while water bodies
cover about 4.3 million hectares (ha).

The inland fishery resources m Bangladesh
are distributed over 15,000 km? of perennial
inland waters with a total of about 24,000
kilometers (km) of rivers, canals and their
tributaries, 1.8 million ponds, and numerous
natural and artificial lakes (baors® or oxbow
lakes). In addition, about 28,000 km? of
flood plain support seasonal fishing during
the monsoon months (DOF 1986).

a  See Glossary of Bengali Terms, Appendix 1, p. 138.
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The rivers are part of the Ganges,
Brahmaputra and Jamuna river systems
of Himalayan origin, flowing through Nepal,
India and Bangladesh, and emptying into
the Bay of Bengal (see map p. vii).
In Bangladesh, the three principal rivers,
known as Padma, Meghna and
Jamuna-Brahmaputra, and their tributaries
constitute about 71% of the inland perennial
waters (see Table 1). These rivers drain
huge amount of waters originating from
melting snow, and monscon rains, causing
inundation of vast areas of the plains
on both sides of the rivers. This introduces
seasonal flood plain ﬁshmg extended to
an area of about 28,000 km®? The stream
flow in the entire country totally outflowing
to the Bay of Bengal, ﬂuctuatcs between
approxxmately 100,000 ms in August to
1,000 m s in February, of which 90%
inflow to Bangladesh comes from India.
(Shahjahan - 1988).

b In 1988, the flood waters reached approximately 122,000 km?Z or 84% of the national territory and directly

affected 45 million people (Bashar 1988).



In addition, due to the strength of
flow of waters and deposition of sediments
that are being carried by these waters,
especially in the southwestern parts of
the country, the rivers change their course,
leaving behind flowless ox-bow bends that
are cut-off from the main water channels.
There are about 5,000 ha of such stagnant
water bodies in the southwestern parts
of the country known as dead rivers,
baors or ox-bow lakes.

Again, within the flood plains there
are low lying areas, called haors including
some deeper pockets within them, which
form a major constituent of perennial
water bodies in Bangladesh. This type
of water body covering an area of 114,000
ha is common in the basins of
- Sylhet-Mymensingh, Rajshahi and Faridpur.

The other distinct open-water fishery
environment in the country is Kaptai Lake
formed by the creation of an artificial
dam across the river Karnafuli in Chittagong
in the southeastern part of the country.

The ecosystem composed of rivers, lakes,
ponds, reservoirs, haors, beels, and marshy
areas, together with the overall geographic
location, climate and ecological conditions,
produces in Bangladesh one of the richest
inland fisheries and largest flood plains
in the world with more than 200 different
species of fish® which provide about 75%
of the total production of aquatic resources
of the country (Aguero 1986). The single
most important species exploited is hilsa,
constituting approximately 44% of the riverine
catch (DOF 1987), followed in importance
by freshwater prawns, carps and catfish.

The hilsa is largely an anadromous
species distributed in the foreshore areas,
estuariés and freshwater rivers of the

a  See List of Important Fish and Prawns, Appendix 3, p. 142.

western division of the Indo-Pacific faunistic
region (Raja 1985; Islam 1989; see also
Y. Ali this vol). Of the three countries
(Bangladesh, Burma and India) in the
upper Bay of Bengal region, Bangladesh
secures the largest share of the landings
with about 150,000 t per annum. The
total landings in India and Burma are
roughly 30,000 t/year (Raja 1985). In
Bangladesh especially in the rivers, the
fishery is dominated by the artisanal sector
with traditional non-mechanized boats and
a variety of gears, although the major
contribution comes from gill net/drift net
(Melvin 1984; Raja 1985).

Although Bangladesh is very small in
terms of land, the human population is
over 100 million persons resulting in a
mean density of about 740 persons per
square kilometer, placing Bangladesh among
the most densely populated countries. The
scarcity of land and space becomes even
worse during the monsoon period (June
to October) when the heavy rainfall and
huge amounts of water carried by rivers
from the Himalayas, submerge a further
two thirds more of the cultivable land
and when approximately one third of the
entire country is beneath floodwaters of
up to 5 meters (m) deep.

On the other hand, the diversity of
water bodies, geographical configuration
and location make Bangladesh very
appropriate for the production of fish
by means of culture systems. Rough estimates
by the FAO and World Bank indicate
that through culture-based fisheries and
efficient use of the wide variety of water
bodies, it would be possible to obtain
an increased production of about 300,000
to 330,000 t/year; fish farming is estimated
to be able to yield an additional 120,000
t/year (FAO 1985).



The Socioeconomic Importance
of Inland Waters

Fisheries in Bangladesh are the most
important source of animal protein (80%
of the total protein intake is provided
by fisheries produce), generating foreign
exchange, and offering good potentials
for improved production and economic
welfare. Fisheries provide also full-time
employment to over 12 million people
and approximately ten million more are
estimated to be involved in fishery-related
activities on part-time basis (FAO 1985).
Shrimp exports provide nearly 9% of the
value of total national exports. Because
of the rich riverine system throughout
the country, the seasonal flooding pattern
and the limited road infrastructure, water
bodies provide one of the most important
and efficient pathways for transportation
of both people and goods.

Finally, large portions of the submergible
areas become very productive land for
rice during the off-flooding period, allowing
the production of approximately 14 million
tonnes of rice a year.

Management Problems of Inland
Water Fisheries in Bangladesh

The inland water fisheries of Bangladesh
present several problems derived basically
from the way they have been managed
as well as from their overall physical
and biological environmental conditions.
The following is a brief discussion of
the main problems identified in the inland
waters of Bangladesh:

Too many fisheries agencies and too
many management objectives

For long, both inland and marine fisheries
in Bangladesh have been exploited as
open-access capture fisheries. Over time

5

though, management of fisheries has became
the responsibility of several governmental
agencies and ministries with principles laid
mainly during British rule and subsequently
by several Government Acts during the
Pakistan period (e.g., Fish Protection and
Conservation Act 1950, Tenancy Act 1951
and Estate Manual 1958).

As each participating agency seeks their
own objective in formulating their policies,
the prevailing management system for
fisheries in Bangladesh now presents
multi-agency and multi-objective
characteristics with several objectives and
agencies in conflict (A. Rahman this vol.).
This has led to unclear delimitations of
responsibilities and management priorities
resulting in distorted practices for allocation
of fishing rights, collection of revenues
control and surveillance of fishing activities.

Exploitation of the fishermen and
over-exploitation of the fish resources

For a long time, management of most
inland water fisheries has been conducted
through a regulatory system consisting of
periodic leasing of segments of water
areas to middlemen who subsequently
organize harvesting activities by engaging
sub-lessees, guards, toll collectors and
fishermen under various terms and conditions
(see A. Rahman this vol). This system
has lead to a mode of production
characterized by high dependency of
fishermen to lease holders and the
appropriation of the largest portion of
the total benefits by the various members
of the sub-leasing chain at the expenses
of the fishermen’s share (see Fig. 2).
The system has also induced indiscriminate
fishing and over-exploitation of the fishery
resources in the absence of appropriate
incentives for conservation, control
mechanisms and surveillance personnel of
the government agencies responsible for
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fisheries management.

Also, short-term revenue-oriented
water/fish access management policies,
designed mainly to raise government funds,
have not considered the renewable character
of fish resources and have resulted in
excessive fishing effort generating a network
of social and economic linkages among
resource users (fishermen, middlemen,
processors, consumers) which is perpetuating
and worsening the very inequitable
distribution of benefits among them. An
increasing inequity in the distribution of
benefits among users of the water bodies
and fishery resources is therefore, becoming
an alarming characteristic of inland water
fisheries in Bangladesh.

Pollution, siltation, environmental and
public health problems

The pollution of the inland waters
of Bangladesh is not only affecting the
physical characteristics of the various water
bodies but the aquatic life as well and
consequently, the human population through
consumption of aquatic produce. The three
basic sources of pollution of inland waters
in Bangladesh are: use of agro-chemicals,
domestic waste, and industrial effluents
(for details, sce Haque this vol.).

Flooded areas recaptured during the
off-flooding season for rice and agricultural
production are affected by chemical and
toxic materials used by farmers to enhance
the productivity of 1and (fertilizers, pesticides,
etc). As a consequence, fish habitats have
deteriorated as indiscriminate use of these
toxic materials has led to their accumulation
in the soil, affecting the spawning of
freshwater fish in rice fields and to pesticides
killing plankton in open-water bodies.

7

The domestic waste of most human
settlements in Bangladesh finds its way
into the river streams and water bodies
without proper treatment (if any at all).?
On the other hand, even solid waste
which is dumped into empty lots in the
outskirts of townships (landfill areas) ends
up in the various waters systems during
the flooding season. Because of the rapid
population growth and the uncontrolled
flow of all kinds of domestic effluents,
it is difficult to estimate their final
environmental impact, ecspecially in the
inland water bodies. Although domestic
effluents increase the productivity ‘of water
bodies and aquatic vegetation proliferates
in these areas, the rapid decay of large
quantities of this vegctation makes the
waters anoxic with eventual localized fish
mortality (UNDP 1986).

On the other hand, dumping of untreated
toxic or non-toxic materials into the water
streams and other water bodies of Bangladesh
is commonly practiced with the consequent
damage to the quality of fish habitat.
For example, textiles and chemical plants
in the vicinity of Dhaka discharge their
cffluents without treatment; the petroleum
refinery pollutes the waters of the Karnaphuli
rivers preventing its use as drinking water
in Chittaghong,

Siltation and sedimentation of the rivers
in Bangladesh, resulting from natural process
(river flows) and man-made through flood
and tidal control constructions, excessive
removal of surface water for irrigation,
large-scale reclamation of haors, beels and
other depression areas for crop production,
is one of the greatest in the world (for
details, see Y. Ali this vol).

a  Accordingtothe Population Census (Sample Survey) 1982, BBS, only 2.6% of houscholds in Bangladesh have some
kind of human waste collection/disposal system (municipal sewage, sceptic tank, latrine) while 94% is classified as

"other arrangement” or "open field bush® (BBS 1989).
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Lack of reliable data and information

Although considerable efforts have been
made in Bangladesh to establish a
data/information system through the
Bangladesh Fisheries Resource Survey System
(BFRSS) (see L. Ali this vol.), fisheries
data and information are still inadequate,
inconsistent and unreliable (see Nuruzzaman
this vol). There is a need to reinforce
the human, logistical support and financial
resources required to collect, process,
analyze, store, and disseminate data and
information on a regular basis. There
is a need to monitor the evolution of
important socioeconomic and environmental
parameters and to establish a unified
system for their data collection, recording
and dissemination.

Importance of Appropriate
Management of Fishery
Resources

The population in Bangladesh is expected
to reach over 120 million people by the
year 2000, requiring at least one million
tonnes of fish just to maintain the current
low level of consumption. This implies
an increase in fish production of
approximately 30 % over the present levels.
Inland fisheries are expected to play a
major role in the satisfaction of these
minimum nutritional requirements of the
population of Bangladesh. The task and
challenge to resource managers is therefore
not only complex and formidable but also
unavoidable. Failure to identify and
implement sound management strategies
and effective tools to solve the existing
problems of inland waters, will not only
prevent the attainment of the required
increase in total supply of fishery products
for human consumption on sustained basis,
but what is even worse, it will maintain
and possibly worsen the existing trend
toward over-exploitation and degradation

of the environment, the aquatic resources
and the economic condition of human
population, namely the fishermen. Inland
fisheries management will, therefore, need
an integral approach, based on firm
knowledge of the many factors affecting
fish yields. It will require a team-work
rather than the usual isolation and
compartmentalization of government
departments so distinct in Bangladesh;
it will require a clear conviction to break
existing linkages at the institutional, social
and economic level which presently prevents
the effective operation of mechanisms devised
to control and correct distortions and
malpractices in the fishery activities and
their management. Finally, it requires the
wisdom and patience to evaluate results
over a long period to allow important
medium and long-term forces to operate
(Agiiero  1986).

The Government’s Experimental
New Management Policy

Severalinternational missions and national
reports (c.g, FAO 1985, UNDP 1986;
UNDP/FAO 1987) have already clearly
identified the nature and characteristics
of the major problems affecting the inland
water fisheries in Bangladesh. In an attempt -
to solve some of the crucial problems,
the government decided in 1986 to adopt
a new policy for the management of
the inland open-water fisheries throughout
the country. The implementation is being
made on experimental bases and has become
to be known as the New Fisheries
Management Policy (NFMP) although its
existence is yet to be formalized. The
main idea behind the NFMP among others
is the gradual abolition of the short-term
auctioning or leasing system of the fisheries
and the introduction, in substitution, of
a system of licensing to genuine fishermen
under direct government control and
supervision, and thereby freeing the fishermen



from exploitation by the middlemen
leasecholders and financiers. Also, through
the measures of direct control by the
government, the policy aims at ensuring
the conservation and propagation of fishery
resources in order to achieve a sustained
increase in fish production.The NFMP
seeks to replace the traditional leasing
system by a gear-specific licensing system
and thereby, bringing the open-water inland
fisheries of Bangladesh under the direct
control of the governmental authority.

The main objectives of the NFMP
are:

(i) to redirect the major benefits of the
fisheries to the genuine fishermen, and

(ii) to maintain and improve the productivity
of open-water fisheries on sustainable
basis.

The Government'’s Strategy for
Licensing Program of the NFMP

The implementation of the NFMP
necessitated, among others, a clear
identification of genuine fishermen and
fishing communities to be licensed; it
was recognized that to be effective,
strengthening and reorganization of the
local and national administration and the
infrastructure was required in order to
bring all water bodies under the management
of at least one ministerial body so that
the new policy could be managed consistently.
Considering these, the Government decided
to proceed in a phased manner allowing
policy makers to "learn by doing" and
having the chance to monitor and evaluate
the performance of alternative institutional
arrangements under different environmental
and institutional conditions. Therefore, the
first step has been the initiation of an
experimental phase associated to an
experimental implementation and monitoring
project.
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Accordingly, thc new policy has been
introduced in selected areas representing
the various water bodies of Bangladesh
and the likely management conditions under
which future policies may take place. This
first phase has been implemented on a
pilot scale, with the system to be extended
to all public water bodies in five to
ten years time. A full framework of the
new policy with the necessary legal basis
is being prepared and a more comprehensive
policy will follow upon the review of
the performance of the . pilot fisheries.

For the purpose of implementing the
first phase, an experimental project was
designed by the Department of Fisheries
(DOF) personnel with technical assistance
from the International Center for Living
Aquatic Resources Management (ICLARM)
and the financial collaboration of The
Ford Foundation. (see A. Rahman, this
vol.).

During the last 18 months, several
activities have taken place in various aspects
of the implementation and monitoring of
the NFMP.

The first one was the identification
and recruitment of a multidisciplinary team
of professionals capable of effectively and
independently conducting the task of
monitoring and evaluating the performance
of the policy as implemented in the various
experimental sites. A group of highly trained
national specialists with long experience
in their respective fields was given this
task. As most of the members of the
group belonged to the Center for Advanced
Studies (BCAS) a contract was signed
between the Center and the Government
for that purpose with clear and detailed
Terms of References. ICLARM has provided
continuous technical support to them in
methodological as well as practical research
and evaluation matters. A system of periodic
Quarterly and Annual Written and Verbal
Reports to the government was established
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Table 2. Training/Workshop activitics under experimental project on new and improved management of iﬁland

open-water fisheries in Bangladesh.

Activity Date Place No. of Institution/
patticipants  Individuals Organizedby  Duration
1. Data acquisition 15-29 Jan. Bangladesh 40 DFO/UFO  ICLARM; 2 weeks
training program 1987 from DOF DOF
2. Policy training Oct. 1987 Philippines 8 DOFMOFL/ ICLARM 3 weeks
program and field Thailand BCAS/NGO
visit in Asia Indonesia (CARITAS,
PROSHIKA)
3. Microcomputer Jan. 1988 Bangladesh 8 DOF/BCAS ICLARM; 10 days
training for fisheries DOF
data processing and
analysis
4, International field visit  Apr. 1988 Thailand 1 MOFL ICLARM 4 days
5. National workshopon  Jan. 1989 Bangladesh 300 NGO/Nat'l.  ICLARM; 2 days
fisheries management and Int’l
Scientists/ DOF;
FF
Legend: a) BCAS = Bangladesh Centre for Advanced Studies

b) CARITAS = an NGO that channels funds donated by Catholic church for social and econor
progresses in developing countries

¢) DFO = District Fishery Officer

d) FF = The Ford Foundation

¢) MOFL = Ministry of Fisheries and Livestock
f) NGO = Non-Government Organization
g) PROSHIKA = Proshika Mancbik Unnayan Kendra

to allow DOF and the implementing agencies
to closely follow the performance of the
policy and to receive the corresponding
feedback advice on time.

It was recognized from the beginning
that the monitoring and evaluation process
would require considerable efforts in
gathering the necessary data and information
and that the local capabilities at the
District and wupazila level would need
additional infrastructure support and training.
Several training and workshop activities
were organized by ICLARM and DOF
during the period 1987-1988. A list of
activities is provided in Table 2.

Accordingly, ICLARM’s Resource
Economists designed and conducted a

one-month intensive Data Acquisition
Training Program for approximately 40
District and Upazila Officers which took
place in Dhaka. Techniques in questionnaire
design, data collection, data processing
and the analyses of the basic problems
of inland water fisheries in Bangladesh
were presented in class-sessions with practical
application during field visits.

The need to create a strong awareness
among high rank officers of the various
concerned inter-ministerial agencies about
the problems, implications and benefits
of alternative management strategies for
inland water resources was also recognized.
For that purpose, ICLARM organized and

. conducted a Policy Training Program in



its Manila headquarters, including field
visits in different countries such as Thailand,
Indonesia and Philippines. Senior members
of DOF (including the present Director
of Fisheries), and scientists from BCAS,
DOF and NGO participated in this
three-week intensive Training Program.

A third, Microcomputer Training
Program, was given in Dhaka by ICLARM
Resource Economist and the Project
Specialist to a selected group of Technical
staff of the DOF and BCAS in the
application and use of microcomputers
to fishery data storage, processing, retrieval,
updating and reporting.

Finally, periodic meetings between the
DOF Administration Team, the BCAS
Monitoring Team and ICLARM’s Resource
Economist acting as Technical Advisor,
have allowed the identification of several
areas where problems have appeared and
solutions have been suggested. Moreover,
an unusual but effective link and
communication channel has been established
allowing government officers at the highest
level to directly interact with rescarchers,
consultants and their own professional staff.

Summary and
Recommendations for the
Workshop

The complexity of the ecological,
economic, physical, biological, social and
institutional environment within which inland
fisheries in Bangladesh takes place, requires
an effort to identify, analyze and rank
the various topics deserving priority
consideration. Although for analytical
purposes it is convenient to clearly identify,
separate, quantify and analyze each relevant
component, it is important to keep in
mind that they are all parts of a single
unit of analysis, namely, the inland fisheries
of Bangladesh, for which a multidisciplinary,
integrated and holistic approach is necessary.
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The purpose of this workshop is precisely
to gather and share experiences among
those implementing and monitoring
management policies and those being affected
by them so that the main issues and
their relevant importance can be properly
assessed and alternatives for improvements
can be identified.

The following outline summarizes the
basic issues and problems most likely
to be confronted within the management
of inland water fisheries of Bangladesh
and therefore provide guidelines for the
discussion of the various contributions to
the workshop documented in these
proceedings.

Theme 1: Environmental Conservation for
Sustained Fisheries Production in
Inland Waters of Bangladesh

a) Degradation of the physical, biological
and socioeconomic environments in inland
water fisheries of Bangladesh. Causes,
characteristics, trends and impact.

b) Determination of the relevant links
and interactions between climate, ecology,
living aquatic resources and human
interventions.

¢) Analysis of the potentials of aquatic
resources under alternative management
interventions and harvesting strategies.

d) Identification of optimal and alternative
sub-optimal levels and characteristics of
effort (harvesting) in inland water fisheries
and corresponding constraints.

Theme 2: Data and Information
Requirements and Acquisition for
Inland Fisheries Management

a) Survey and data acquisition problems,
alternative solutions and requisites for and
components of an effective management
data/information system.
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b) Data/Information storage, processing,
analysis, retrieval and reporting. Methods,
techniques, tools, instruments, financial and
human requirements.

c) Fisheries Data/Information for
management and the National Information
System. Boundaries, consistency,
aggregation/integration and periodicity.

Theme 3: Altemative Management Options;
Leasing and Licensing Access

a) Identification of genuine fishermen
and their real potential effort capacity.

b) Political and community acceptance
of regulatory policies; monitoring
enforcement and surveillance procedures
and their infrastructure and financial
prerequisites.

c) Identification of mechanisms to make
licensing an effective tool for resource
conservation and enhancement,.

d) Assessment of relative efficiency
of alternative access allocation mechanisms
under various physical and institutional
environments.

Theme 4: Property Structure and Income
Distribution in Inland Fisheries

a) Assessment of relative benefits of

factor ownership structures; their temporal,
spatial and social distribution.

b) Realization, appropriation and
dissipation of resource rents.

c) Conlflicts among alternative resource
uses and multiple users.

d) Availability and access to resources,
distribution of benefits and potential
contribution of financial resources and
institutions to economic development in
inland open-water fisheries of Bangladesh.
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Abstract

This paper starts with a general description of the institutional organization of the
government for the management of aquatic resources in Bangladesh. It also describes the present
revenue-oriented management system of the government-owned fisheries as conducted by the
Ministry of Lands. The problems and drawbacks of the present revenue management system are
highlighted. A brief history of the introduction of the New Fisheries Management Policy (NFMP)
in selected water bodies of the country is provided. The main features of the NFMP are discussed,
which include: (a) gradual replacement of the present practice of leasing of water bodies to
intermediaries, (b) introduction of a system of granting fishing rights to genuine fishermen and (¢)
conservation of fisheries resources. The experimental design to find out a suitable system of
management through alternative approaches now being monitored and evaluated in twelve
selected water bodies under the new management system is explained and discussed.
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introduction

Bangladesh has one of the richest
and largest flood plain systems offering
excellent potentials for inland water capture
and culture fisheries if properly managed.
The khas, water areas or government
fisheries in Bangladesh, variously known
as jalmahals, sariatmohals, jalkars, etc.,
are the principal sources of fish production
in the country. However, during the last
two decades, the productive potential of
the country’s open-water fisheries has
declined considerably due primarily to
overfishing and implementation of flood
control irrigation and drainage projects
(sec Y. Ali this vol). During the period
1979-80 an estimated 235,000 t of fish
were harvested from the country’s huge
flood plains. By 1986-87, the production
from these flood plains had dropped down
to approximatcly 184,000 t (see Table
1, Aguero this vol.). It is anticipated
that by the year 2000, the net negative
impact of all flood control projects on
the overall inland open-water capture fishery
will be a decline in production of 150,000
to 250,000 t, therefore reducing total
production of inland waters by approximately
50% (see Y. Ali this vol). On the other
hand, population growth will require an
additional total fish supply of more than
250,000 t by the year 2000, just to maintain
the current level (22 g/day) of per capita
fish consumption which is already low
according to national nutritional standards.

The socioeconomic importance of inland
open-waters fisheries in Bangladesh and
the major problems for their rational
management have already been pointed
out (see Agiiero this vol.). The solution
to these problems requires not only a
sound management program with coherent
measures and policies, but also, a well
equipped, trained and consistent institutional
structure to effectively carry out the
Management Policy.
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In this paper, an analysis of the government
structure and policies for managing the
inland waters of Bangladesh will be presented.

Overview of the Government’s
Institutional Organization for
Fisheries Management

The creation of a Fisheries Department
for administration and management purposes
in Bangladesh, dates back to the turn
of this century during the British rule.
It was then redesignated as Directorate
of Fisheries (DOF) in 1947, having mixed
fortunes in its hierarchical status within
the government agencies during the Pakistan
period (1947-71) and the post-independence
years (FAO 1985). Very recently, when
fisheries became a part of the responsibility
of the Ministry of Agriculture (MOA),
the DOF was relegated to share a Division
with livestock in the Ministry. However,
since the latest reorganization of the
government agencies (1985) the Directorate
is now placed separately under the Ministry
of Fisheries and Livestock (MOFL). Its
main responsibilities include administration,
management, development, extension and
training. There are two other organizations
that work under the administrative umbrella
of the MOFL. These are the Bangladesh
Fisheries Development Corporation (BFDC)
and the Fisheries Research Institute (FRI).
However, the principal organization
responsible for fisheries development and
management is currently the Department
of Fisheries (DOF) with marine and inland
wings in four administrative divisions with
a staff of over 2,500 individuals (see
Fig. 1).

In addition, several other government
agencies and government bodies like the
Ministry of Local Government, Rural
Development and Cooperatives; Ministry
of Lands; and Ministry of Irrigation, Water
Development and Flood Control, with the
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help of their affiliated institutions are

actively involved in fisheries administration,
management and development. This
multiplicity of institutions actively engaged
in various aspects of fisheries management
and administration has created
compartmentalization of responsibilities and
authorities with several overlapping functions
among them. Table 1 shows various
institutions and their corresponding
responsibilities in the overall management
of fisheries in Bangladesh.

The Revenue-Oriented
Management System

The basic mechanism for managing
fishery resources in inland open-waters
of Bangladesh has been based on the
allocation of fishery rights through periodic
leasing. Although very recently a licensing
system has been introduced for this purpose
in selected sites on experimental bases
(NFMP), the traditional leasing system,
which is more revenue-oriented than the
fishermen/ resource-oriented policy is still
the dominant management mechanism.

While most jalmahals are administered
by the Ministry of Lands through their
offices of Deputy Commissioners, those
within the forest reserves and those subjected
lo irrigation controls are administered by
the Dcpartment of Forests and Bangladesh
Water Development Board respectively.
Fishing rights for water bodies of less
than 20 acres in extent arc leased by
the concerned Upazila Parishads (see Nagqi
this vol.). While the fishing rights are
put to open auction, thc government gives
priority to fishermen’s cooperatives with
the intention of increasing the participation
of morc disadvantaged fishermen. Since
most of thc cooperatives are disorganized
with no proper lcadcrship and lack of
sufficient financial resources to compete
in thc bidding process with wealthy
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intermediaries, successful bidders in public
auction often turn out to be white-collared
middlemen, who then establish an extensive
network of sub-lessees. Fishermen in need
of fishing grounds are required to pay
these sub-leasing chain members to obtain
their access. As generally fishermen do
not have a stable and strong flow of
financial resources, they must secure fishing
rights through other arrangements with
the lessee/sub-lessee, such as catch sharing,
or as working labourers.

This revenue-oriented management
system has the following drawbacks:

(a) With the purpose of obtaining
the maximum benefit, the lessees tend
to allow the harvesting of as much fish
as possible without any consideration
whatsoever for conservation, future
production and resource sustenance. As
a result, overfishing in jalmahals over
the years has become a common occurrence.

(b) The benefits from the fishery are
not distributed on equitable basis and
the greater portion of benefits is captured
by the lessees or middlemen.

(c) Because of the short-term nature
of the  lease in most fisheries (one
to two ycars), lease holders have no
incentives to undertake conservation
measures for rehabilitation of the stock
rcmoved annually or for preservation of
the water bodies.

(d) Since DOF has no control over
the fisherics, meaningful enforcement of
the Fish Act is difficult. Enforcement
of fishing regulations or other such lease
conditions is the responsibility of the leasing
agencies (Department of Revenue,
Department of Forests, etc.). The agencies
show little interest to monitor adherence
to leasc agreements apart from ensuring
that thc payments arc made on schedule.
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Table 1. Government agencies involved with fisheries administration, management and development in Banglﬂdesh.8

Ministry Institution Activity
Ministry of Fisheries Department of Administration, Management,
and Livestock (MOFL) Fisheries (DOF) Development,
Bangladesh Fisheries Extension and Training,
Development Production and Marketing
Corporation (BFDC)
National Institute of Fisheries and Aquaculture
Fisheries Research and Training
Research (NIFR)
Local Government, Rural Development Board Fishery components
in Rural Development Integrated Rural Development
and Cooperatives Development Programme
Registrar of Cooperative Registration & supervision
Society of fishermen coops.
Bangladesh Jatiya Development of fishermen
Matshyajibi Samabaya coops., operation of ice plants
Samity Ltd. (BIMSS) and import of gear
Bangladesh Samabaya Financing of fishermen's
Bank Ltd. cooperatives
Upazilas Management of water bodies
less than 20 ha
Land Land Administration Leasing of publicwater bodies
and Land Reform Division
Irrigation, Water Bangladesh Water Leasing of reservoirs and
Development and Flood Development Board irrigation canals
Control Industries and Department of Commerce Licensing of fish processing
Commerce plants
Bangladesh Sugar Processing of shrimp
Corporation
Shipping Mercantile Marine Registration of fishing boats
Department
Education Universities Higher fishery education
Finance External Resources Administration of external aid
Division (ERD)
Foreign Affairs Exclusive Economic Zone

negotiations

a) BBS (1980, 1985, 1986).
DOF (1986).

(¢) The race for winning the lease
of high priced fisheries between the
water-lords often lead to litigations.

() Beccause of their preoccupations
and their primary responsibility of ensuring
law and order, the Deputy Commissioners,

as custodians of the jalmahals can hardly
supervise the day-to-day management of
water bodies.

(g) The field officials of the Land
Ministry including the Deputy Commissioners
do not have the necessary background

- LIBRARY
INTERMATIONAL CENTER FOR LIVING
ROUATIC RESOURCES MAHAGENINT



to understand the rencwable resource
characteristics of most fisheries and their
vulnerability over time. Equally, the policy
of leasing out fisheries to middlemen does
not explicitly consider jaimahals as renewable
resources.

Among the major consequences of this
management approach are the increasing
over-exploitation of inland open-water fishery
resources whose major share of benefits
are captured by the intermediaries and
the worsening condition of the fishermen.

The New Fisheries
Management Policy

The Government of Bangladesh has
taken note of all the problems relating
to leasing system and consequently has
decided in 1986 to introduce the New
Fisheries Management Policy (NFMP) (sce
Agiiero, this volume for objectives of NFMP).
The main features of the NFMP are:

(a) to establish in a phased manner
the right of the fishing community over
all the jalmahals of the country;

(b) to climinate the middlemen from
the jalmahals through the gradual adoption
of a system of licensing of water bodies
to genuine fishermen or groups of fishermen;

(c) to ensure conservation of resources
through biological management.

For proper implementation of the NFMP,
a seven-member National Coordination
Committcc was formed with the Joint
Secretary (Fisheries) as its convenor and
representatives from Department of Fisheries,
Ministry of land, Ministry of Local
Government, Rural Development and
Cooperatives (MLGRD) and representative
from the Bangladesh Jatiya Matshyajibi
Samity. Similar committees at Upazila and
District levels were also constituted for
proper implementation of the policy and
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for supervision, monitoring and evaluation
of the programme. The main task of
the Upazila committee is to identify genuine
fishermen and organize them in groups
as well as to determine fees to be collected
against the licence to be issued to the
fishermen. Under the above arrangement,
implementation of the NFMP started from
the Bengali year 1393 (April 1986) in
only ten jalmahals in different districts
of the country. It is unfortunate to note
that not long after the new policy got
a modest start, interministerial conflicts
over right of management resulted in
the reformulation or reconstruction of
committees at different levels.

Ford Foundation/ICLARM
and the Experimental Project

The Ford Foundation has long been
active in supporting initiatives designed
to improve planning and management of
common property resources in Bangladesh.
The International Center for Living Aquatic
Resources Management (ICLARM)
established in Manila in 1977, has been
undertaking research and training activities
on aquaculture and capture fisheries
throughout the world and specially Asia.
The Ford Foundation' has collaborated
with ICLARM to help developing countries
in their efforts to manage and conserve
their fisheries resources. During the
implementation of the NFMP, the Ford
Foundation and ICLARM expressed their
interest to provide financial and technical
support to DOF to help the Government
test and develop alternative approaches
to managing open-water fisheries. An
experimental design was prepared in
collaboration with ICLARM in 1986 which
has now ecntered into the second year
of its implementation.

Under the project, performance of 12
sites in three environments and four
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management options (fishing rules,
institutional involvement and intensity of
input support) are being evaluated (see
Table 2). The three environments represented
by the experimental design are segments
of flowing rivers, baors and beels. The
segments of flowing rivers include parts
of Padma-Jamuna and Meghna river system
covering the districts of Dhaka, Faridpur,
Comilla and Barisal (see map in Fig
2). The baors are representatives of dead
rivers or ox-bow lakes in the southeastern
parts of Bangladesh, while the beels are
parts of natural depression areas in Sylhet
and Mymensingh. A licensing system has
been introduced in nine jalmahals of which
six are under DOF management and the
remaining three are to be under NGO
management.

DOF is applying two different intensities
of management in its six licensed fisheries,
three under each (see Table 2). Under
intensive management, DOF catered for
additional management and supervisory
manpower, built infrastructures (e.g., landing
site) and facilitated credit supplies to
the fishermen. These fisheries are
Narisa-Padma (flowing river), Kanglar haor
(beel) and Baluhor baor (see Table 2).
In the other three fisheries DOF is applying
normal licensing with the help of its
existing personnel (Upazila Fishery Officer
and his two field assistants). These are
Padma-Jamuna Balbant fishery (flowing
river), Kanudaha bgor and Arial Khan
jaimahal (beel). The three fisheries licensed
under NGO management are Meghna fishery
(flowing river), Simulia bagor and Roial
beel (see Table 2). Two non-government
organizations (NGOs), the Proshika Manobik
Unnayan Kendra (PROSHIKA) and
CARITAS are managing these fisheries
through group organization of the local
fishermen,

All of the above nine fisheries are
being monitored through the experimental
project under NFMP, By way of comparison,

performance is also being monitored in
another three water bodies’ under the
existing revenue management system (leasing)
administered by the Ministry of Lands.
These water bodies are Meghna Naya
Bhanguni, Kharincha baor and Karcha Nadi
in Hijla, Chowgacha and Sunamganj upazila
respectively (see map in Fig. 2). The
main objective of the monitoring exercise
will be to provide regular feedback both
to the managing agencies and to policy
makers on actual performance in each
location in terms of productivity, sustainability
and distribution of benefits. By the end
of the project, sufficient evidence should
have been accumulated to establish the
desirability of implementing the policy on
an expanded scale and the implications
in terms of administrative, logistic and
other requirements.

In the six DOF-managed sites, a
management team composed of DOF
personnel will undertake measures to ensure
(a) that the waters are fished by licensed
fishermen only; (b) that the fishermen
obtain necessary bank credit for boats,
nets, etc. to replace the loans traditionally
provided by the middlemen; (c) that fishing
is conducted in accordance with rules
designed to encourage conservation and
where possible, restocking (baors); (d) to
ensure that the fishermen receive a fair
price for their catch and (e) that fees
against licences are judiciously assessed.
A multidisciplinary Monitoring Team
comprising members of local biologists,
fisheries technologists and social scientists
was employed for the .monitoring purpose.
This team has been regularly visiting all
the twelve management sites and has been
collecting data on the fisheries in close
collaboration with DOF management
personnel. Activities of the Monitoring
Team includes among others the following:

(a) Research design and implementation
of monitoring and evaluation activities of
the NFMP.
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Table 2. Experiments in new approaches to the improved management of open-water fisheries in Bangladesh.

Water Bodies Monitored Under the Project
Management Types
Biologically-based Revenue Oriented
Licensing System Leasing System
(Performance Monitoring) (Control)
Environmental (Type 1) (Type 2) (Type 3) (Type 4)
Types DOF-intensive | DOF-management |NGO-management [LARI/Middlemen
management with existing management
manpower
Flowing Narisa-Padma Padma-Jamuna Meghna Meghna Naya
Rivers Nadi Balbant Fishery Bhanguni
(Faridpur-Dhaka) | (Dhaka-Faridpur) (Barisal) (Barisal-Comilla)
Dead Rivers Balubor Kannadaha Shimulia Kharincha
(Baor) Baor Baor Baor Baor
(Jessore) (Jessore) (Jessore) (Jessore)
Natural Kanglar Arial Khan Roial Karcha
Depressions Haor Jalmahal Beel Nadi (Haor)
(Sunamgonj) (Kishorgonj- (Netrokona. (Sunamgonj)
Mymensingh) Mymensingh)
Legend:  Typel = Intensive licensing management under DOFs supervision and control with provisions
of additional manpower, infrastructure and credit support
Type 2 = Licensing management by DOF's existing field staff without any support and facilitie
Type 3 = Licensing management through the NGO resources and group organization of
fishermen
Type 4 = Lease management by middlemen
a) DOF (1986).

(b) Collection, processing, analysis and
dissemination of data, information and
research results of monitoring and evaluation.

(c) Training and assistance for monitoring
and implementation of the NFMP,

(d) Policy analysis and evaluation of
the NFMP and of alternative options.

ICLARM has provided necessary
technical support for research design, data
acquisition and processing capabilitics
(compulcrs, personnel, training) and overall
coordination.

Conclusion

Implementation of the New Policy
is a new approach to the improved
management of opcn-water fisheries. We
cannot say at this stage with certainty
that the new management system in its
present form is the best. There may
be others or even better approaches for
management of open-water fisheries. Proper
evaluation of the different approaches of
management as set forth in the DOF/Ford
Foundation/ICLARM project "Experiments
in New Approaches to the Improved



Management of Open-water Fisheries in
Bangladesh" is of great importance since
the outcome of this project is likely to
establish administratively replicable means
of achieving the sustainability and equity
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goals set out in the government’s NFMP.
I hope the participants of this workshop
will keep the above spirit in mind and
contribute their share in the process of
evaluation and monitoring.
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Abstract

An important requisite for efficient management of fishery resources is the management of
the environment, which in turn, contributes to the sustainability of fish populations. Pollution of
the aquatic environment of Bangladesh is already causing concern among fisherics people. There
is an urgent need to know the nature and effects of all chemicals used in Bangladesh industries,
agriculture and public health on the fish stocks. Similarly, there is a need to understand the
physiology and nature of responses of fisheries organisms to various stimuli from the environment.

Mere enactment of legislation is not enough; there has to be an effective mechanism to
enforce legislation. The estuarine area and the Kaptai Lake call for special treatment so as to reap
the maximum benefit out of the vast potentialities. There should be a system for casy flow of
information and experience, and casy interaction among government agencies, NGOs including
scientists, fish culturists, and fisherfolk. Latest technologies available through satellite imageries
may be of help in tackling many of our management problems.
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Introduction

Bangladesh is uniquely rich in water
bodies. Leaving aside the near-shore
Exclusive Economic Zone (EEZ) and the
vast seas beyond, to which she has free
access, her extensive estuaries and mangroves
and her rivers, lakes, ponds, canals, ditches
and paddy fields all offer tremendous
opportunities for production of fisheries
organisms (see Agiiero this vol). With
ever-increasing human population, and
increasing pressure on land for development
purposes other than agriculture, we have,
of necessity, to turn to our waters for
food as well as for much-needed foreign
exchange earnings.

Bangladesh fisheries, however, are not
without problems., The most serious of
them all is the problem of management
- management of the aquatic environment,
and management of the fish population.

The present paper aims 'at drawing
attention to some of the management
problems in respect of environmental issues
and ‘conservation of fishery resources.

Environment

The most important components of
the environment for the purpose of fisheries
are water, soil, sunlight and temperature.

Water

Naturally occurring water is not just
a chemical compound denoted by the
formula H20; it is more than that. In
lotic situations, many minerals and gases
are dissolved in water gradually changing
its quality. In case of lentic situation
also these qualitative changes take place
in varying degrees. Quality again, responds
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to the elements bringing about changes
in the seasons of the year. The quality
of water determines the quality - and
quantity - of phytoplankton, zooplankton
and the subsequent life-forms in the
food-pyramid. Different forms of fisheries
organisms show preference for different
qualities of water. In Bangladesh, this
accounts for upstrcam migration of hilsa
in certain rivers and not in others, absence
of Mahashole in the waters of the plains,
for example, and abundance of fish in
certain seasons of the year and scarcity
in others.

The quality of water, that is, the aquatic
environment of the fisheries organisms,
gets adversely changed through various
human activities, namely use of fertilizers,
insecticides and various other agro-chemicals,
industrial effluents and burning of fossil
fuels.

Problem of pollution

The problem of pollution of aquatic
environment concerns no one more than
the fisheries people. Pollutants affect fishing
industry both quantitatively and qualitatively
-- quantitatively by affecting the natural
productiveness of fisheries organisms, and
qualitatively by affecting the value of such
organisms as food (Table 1). The
productiveness of the fisheries organisms
may be affected in a number of ways:

* the water quality may be changed
so that multiplication of planktonic
food-organisms may be adversely affected;

* the physiology of the fisheries
organisms may be affected interfering, among
others, with growth, fecundity, reproduction,
and migration; and

* the various stages of life-cycle, from
egg to adult, may be affected.
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Table 1. Major pollutants in the water and their chain of actions

Source/Type

Chain of Actions

1. SEWAGE

Flow of rivers and tributaries

2. INDUSTRIAL EFFLUENTS

a. Discharge of heavy metals e.g., Mercury,
Cadmium and Copper

b. Halogenated hydrocarbons

3. DUMPING RUBBISH

4. AERIAL FALLOUT

5. MICROBIAL CONTAMINATION

Excessive non-treated organic matter
Excessive fertilization of water
Production of poisonous species of plankton

Toxic concentration in fishery products
for human consumption

Accumulation of mercury components in fish
Produces mercury toxicity in fish
Fatal diseases for human consumption
Accumulation in biological foodchain of fish

Causes contamination in human body
from consumption of fish

* Nuisance and hazards to aquatic life

* Dangerous contaminants transferable to human
body through consumption of aquatic resources

. Environmental degradation (pollution of
atmosphere and scenery)

* Production of radio-active and obnoxous matcrials

* Dangerous to aquatic animals as well as to
human being consuming aquatic organisms

Ulcerative discase in aquatic animals
Massive loss of fish

Degradation of fisheries




On the other hand, the value of fisheries
organisms as food may be affected by:

* change in taste, (affecting

acceptability)

* accumulation of harmful
substances, making their consumption
dangerous.

Some pollutants and their action

Sewage. Sewage from cities and towns is
usually discharged into rivers to ultimately find
its way into the sea. Through transport of
organic matters in the sewage in moderate
quantities some amount of fertilization of
fishing grounds takes place. In many fishing
areas, the productiveness of the water is
derived exclusively from the discharge
received from the land. Thus, for example, the
very high productivity of the North Sea, which
happens to be one of the most productive
fishing grounds in the world, is chiefly the
result of continual fertilization with
phosphorus and nitrogen from sewage
brought in by the Thames, the Rhine, the Elbe
and others rivers (Tiews 1972). The very high
productivity of the Bay of Bengal is likewise
considered here to be enhanced by the
discharge of various organic sewage carried in
by most of the major rivers of the
sub-continent and beyond. The Ganges, the
Brahmaputra and the Meghna - three of the
mighty rivers flowing through very densely
populated areas even before entering
Bangladesh, in which country they form an
intricate metwork of rivers, their tributaries
and distributories, are already rich in organic
matters, which encourage production of fish
and other fisheries organisms. Incidentally, it
is in Bangladesh where the most extensive
mangrove areas of the world are located,
which enrich the equally extensive estuarine
waters with their organic decomposition
(Haque 1979).

However, excessive concentration of
organic, putrefiable substances can cause
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serious damage to fisheries,. if the oxygen,
present in limited quantities, is used up
in the process of putrefaction, thus creating
zones which may be sterile for fisheries
organisms. Further, excessive fertilization
of water bodies encourages production
of poisonous species of plankton resulting
in toxic concentrations in fisheries products
meant for human consumption, Besides,
untreated sewage in huge quantitics may
cause unacceptable concentration of
pathogenic organisms locally in waters,
which are otherwise very rich in nutrients.
Under such conditions, great harm is
done to the sluggish bottom-living and
sedentary forms, such as loaches, some
catfishes and shellfishes.

Industrial effluents. Most of the industrial
effluents contain constituents that are harmful
to fisheries organisms, and, through them, to
human life. These are the heavy metals and
halogenated hydrocarbons. In Bangladesh,
most industrial effluents are discharged
without prior treatment (for details, see Y. Ali
this vol.). :

(i) Heavy metals - Mercury is possibly the
most notable among the heavy metals that
concern us. It is almost insoluble in common
solvents (0.02 ppm in water). The fact that
fishes accumulate mercury compounds, more
than other aquatic organisms do, both directly
from water and indirectly through their
food-chain, and the fact that they constitute a
major food item for man, makes humans
consuming such fishes vulnerable to mercury
toxicity. In the case of Minamata disease that
crcated an emergency situation in Japan some
two decades back, the fatal concentration
came as methyl mercury content primarily in
fish and shellfish (Irukayama.1967).
Unfortunately, some aquatic
micro-organisms, besides transferring
mercury to higher trophic levels, can also
transform it into methyl mercury -- the most
toxic form of the metal (Jensen and Jernelov
1969).



28

Mercury is used both in agriculture
and in industry in Bangladesh. In agriculture,
it is used in fungicides, weedicides, seed
protectants, etc. Among the industries using
mercury are chlorine and alkali plants
(for electrolytic production of chlorine
and caustic soda), cellulose industries (for
preserving the wet pulp from fungal effect),
plastic industries (for catalytic reactions),
pharmaccutical industries (for production
of diuretics, antiseptics, etc.), paint and
varnish industries (for production of
anti-corrosive paints), power plants (in
special heat engines, instead of water
vapour), and industrial and control instrument
manufacturing industries (in manufacture
of thermometers, barometers, mercury
pumps, etc.). The major part of mercury
pollution is, however, due to chlorine
and cellulose industries.

Some organo-mercurial fungicides at
concentrations as low as 010 ppb in
water are known to reduce photo-synthesis
and growth of phytoplankton (Harriss et
al. 1970). Fish suffering from acute
mercury poisoning show rigidness, widely
spread fins, sluggish movements, and
"hanging” in the surface with hind part
of body turned downwards followed by
loss of balance and sinking to the bottom
before death occurs (Takeuchi 1966). In
people, chronic inorganic mercury poisoning
causes nervousness, increased irritability
and rhythmical tremor, while organic mercury
compounds, particularly methyl mercury,
damages the central nervous system, leads
to generalized ataxia, constriction of the
visual field, and apathy. Since mercury
can pass through the placental membrane,
teratogenic and foetotoxic effects (Matsumoto
et al. 1965) and increased frequency of
chromosomal breaks in humans (Skerfving
et al. 1970) have been reported.

Other dangerous heavy metals producing
toxic effects in man as a result of consuming
fisheries products are cadmium (causes

softening of bones), copper (causes diarrhoea
with vomiting , i.e., cholera morbus), and
arsenic (causes stiffening of back together
with damage to kidneys, ie., Haffs
discase).

These toxic metals even in sub-threshold
doses, can cause appreciable disturbance
to the physiology of organisms by producing
adverse effects on the reproductive
physiology, nervous system and behaviour
pattern. The particularly dangerous featurc
of sub-threshold pollutant concentrations
in water is that living organisms are
able to accumulate so much of these
substances through food-chain that they
can become dangerous to the health of
the next higher trophic level (human
consumption), and cause, for example, cancer,
damage to the nerves, and also bring
about genetic changes. '

(ii) Halogenated hydrocarbons -- The
use of halogenated hydrocarbons as
herbicides and pesticides including DDT,
is of special concern to fisheries people.
Like the heavy metal salts, they accumulate
in the biological food-chain being stored
mainly in adipose tissues. When aquatic
organisms so contaminated are consumed,
they may also accumulate in human body.
In case the hydrocarbons are chlorinated,
they do not decompose easily -- their
decomposition extending over a half-life
of several years.

Dumping of rubbish. Rubbish of various
kinds is carried with currents or just
thrown into our river systems from the
banks, vessels, dwelling houses, etc. These
are kitchen wastes, remains of cargoes
and packaging, engine-room waste, wire,
bottles, plastic and other objects. While
some of this rubbish decomposes and
disperses, others rcmain suspended, or
sink to the bottom. The latter type turns
out to be a positive nuisance to the
well being of all aquatic life.



Aerial fallout. Aerial fallout of radio-active
and other obnoxious materials that get
into the atmosphere, is another aspect
of pollution of aquatic environment. The
fact that Bangladesh is equally susceptible
as the rest of the world, and that she
receives her waters from rivers flowing
through countries beyond her borders (India,
Nepal, China), and also that she rcccives
more than her due share of rainfall,
and thereforc, possibly also of fall-out
materials, is a matter of concern.

Microbial contamination. The large-scale
microbial contamination of our water bodies
resulting in 1987, in heavy mortality of
the fish stock due to what has been
called "Epizootic ulcerative syndrome” calls
for special attention. Investigations are
going on to identify the causative agents
and to study the epidemiology of the
disease. The work done by the Bangladesh
Agricultural University (BAU), the Fisheries
Research Institute (FRI), and the Department
of Fisheries (DOF) of the government
of Bangladesh are not yet conclusive.
The question now is: should we wait
for the results and recommendations of
the investigations to first free our waters
of the pathogenic microbes, or should
we, instead, go ahead with our programmes
of fish-farming? The second alternative
is obviously the answer. However, we
have to try toimprove the aquatic environment
by appropriate trecatment, and go for
large-scale production of fish-seed to re-stock
our depleted water bodies including the
river systems. Table 1 shows a summary
of the major water pollutants and their
chain of actions.

Soil

The quality of water depends to a
large extent on the quality of soil of
a basin. In the aquatic environment, soil
does not only serve as a basin for holding
water, it also acts as a substratum for
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a multitude of aquatic life directly or
indirectly related to fisheries. It interacts
with the water it holds, and thereby
controls the quality and quantity of aquatic
life.

The quality of soil in its turn is
determined by size of soil-particles, physical
characteristics, chemical composition, type
of micro- and macro- flora and fauna
(both benthic and pelagic), organic detritus,
amount and quality of sunshine received,
amount of crosion and amount of siltation,
etc. As these may vary with time, it
is necessary to assess the over-all quality
of soil, and take corrective measures as
and when necessary.

While the quality of pond soil may
be considered to be relatively “static”,
that of rivers is "dynamic". Problems, like
siltation and erosion in their turn depend
a lot on the characteristics of the flowing
water - flow discharge, velocity, turbulence,
etc. The construction of bridges and culverts,
barrages, cross-dams, coastal embankments
all have their impact not only on the
physical characteristics, but also on the
chemical characteristics, as is the case
with saline water incursion both in the
water and in the soil of the coastal
districts due to construction of the Farakka
Barrage (Haque 1976). These are
multi-faceted problems, and deserve very
critical consideration.

Sunlight and temperature

The sun is the source of energy for
all earthly organisms and sunlight is one
of the most important natural resources
for Bangladesh. However, sunlight may
get obliterated by clouds or vegetation
creating gaseous imbalance detrimental to
aquatic life. Further, excessive turbidity
of water interferes with the photosynthetic
process indirectly affecting aquatic life.
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Temperature of water is related to
angle of incidence of sunrays and to
hours of daylight. Within a certain limit,
risc in temperature may be beneficial
to fish by increasing their metabolic activities.
But in stagnant water bodies about to
dry up, rising temperature is usually fatal.
This situation can be tackled by having
deeper reservoirs dug in such water bodies
to hold sufficient water for the fishes
during the dry season, or transferring
the fishes to some other water bodies
with sufficient water for the fishes to
survive for the next season.

On the other hand, the hcating of
waters by heated cooling water from power
plants may, in fact, be favourable for
aquaculture, as the increased temperature
results in increased metabolic activities
of the fisheries organisms.

Situation in Bangladesh

Having discussed the major pollutants
and other factors affecting aquatic
environment, we may now consider the
situation in Bangladesh. We propose herc
to concern ourselves mainly with pollution
factors, as the other factors are not as
serious.

There is an erroneous, self-deceiving
concept that a developing country like
Bangladesh need not concern herself with
pollution of aquatic environment when
she has many other pressing problems
to be concerned with. This is a lop-sided
view of the situation. In her struggle
to achieve industrial development,
Bangladesh has been setting up industrics
at different places in the country. Of
these, the paper and pulp industries, the
rayon mills, the fertilizer factorics, the
pharmaceutical industries, the tanneries,
and the agro-chemical and pesticide industries
are of particular importance in discussing
the issue of water pollution. Here, the

disquietening fact is that these industries
seem unconcerned about the disposal of
their effluents. And what is more dangerous,
we have hardly any idea of the nature
and quantities of such effluents.

Secondly, even without industrialization
to any appreciable extent, Bangladesh is
already using a lot of agro-chemicals in
her effort to boost up agricultural production,
without clearly understanding the nature,
behaviour and impact of many of the
chemicals used. . The disturbing reports
that occasionally find their way into
newspapers about large-scale mortality of
fish in certain sections of our rivers,
and about huge stocks of agro-chemicals
and pesticides remaining unused for years,
are of serious concern. This year’s
unprecedented flood has added another
dimension to the problem by flooding
of many godowns storing such chemicals.

Need for Monitoring

The fact that we do not know the
nature and extent of pollution to which
our aquatic environment is being subjected,
should not lull us into complacency. We
have got to know the nature and behaviour
of the chemicals used in our agriculture,
public health and industries, the nature
and quantities of the effluents, the treatment
they receive, and the mode of their disposal,
and also to evolve a system of monitoring
the nature and extent of pollution. There
are, however, difficulties. Collection,
processing and storing of samples are
themselves quite problematical. The lack
of suitable and standard micro-analytical
proccdures is a serious constraint in
monitoring aquatic pollution. These call
for regional and international cooperation
and coordination.

The use of multi-spectral water colour
parameters as indicators of aquatic pollution
is full of potentialities for development



of a monitoring system. It is already
possible to locate fish and to identify
the species from satellite imageries by
studying oil films and trace vapours on
the sea surface caused by.biological activity
(Brandt 1971). Our Space and Atmospheric
Research and Remote Sensing Organization
(SPARRSO) can help us in this regard,
if they are told what exactly we want
of them. |

It is strongly felt that all industries
using offensive chemicals and agro-chemicals
in the country, should be required by
a suitable legislation, to send to the
Environment Pollution Control Board of
the government of the People’s Republic
of Bangladesh, all relevant data (including
chemical formulae) on the chemicals they
use and/or manufacture, the by-products
they produce, the effluents they discharge,
the treatments, if any, they give to the
wastes, and the mode, location and time
of disposal of all different wastes.

Besides, there should be a computerized
Data Bank attached/accessible to the
Environment Pollution Control Board of
the government to work as a service
department for all manufacturers and users
of various chemicals and all research-workers,
and to provide up-to-date monitoring
information,

In the meantime, a distinct course
on the subject of Environment should
also be introduced at the Baccalaurcate
level in universities to create public/scientific
community awarcness of these issues.

Special Case of Estuaries

Bangladesh is uniquely rich in estuaries
- rich in both quantitative and qualitative
terms. She has one of the world’s most
extcnsive cstuaries, and the estuarics arc
again the richest in quality being continuously
fertilized by organic debris mainly from
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thc mangrove vegetation, which again provide
a sanctuary for many organisms of fisheries
importance. There is practically no limit
to what we can do to reap the fullest
benefit out of our estuaries.

There are, however, problems. The
estuaries in the southcrn districts crisscross
one of thec most luxuriant tropical evergreen
forests popularly known as the sundarbans.
These are classified as reserved forests,
and all activitics there fall within the
exclusive domain of the Forest Department.
The result is that there is hardly any
fisherics management, and the vast
potentialities of development of fisheries
resources there go unexploited. By some
mutually acceptable arrangement with the
Forest Department, the Fisheries Department
can undertake pen-culture and cage-culture
of suitable species of fisheries organisms
- finfish, shellfish and seaweeds - in a
massive  scale.

Another problem in the estuarine area,
particularly in the Chokoria sundarban,
is the large-scale destruction of mangrove
vegetation for shrimp culture. This should
be done in a planncd and scientific way
with lcast disturbance to the environment
and the ecosystem,

Conservation

The problem of conservation embraces
a multitude of aspects -- thc most important
being, (i) an awarcness of the need for
conscrvation, and (ii) “an awakening of
the scnse of responsibility at all levels,
viz., individual, society, and governmecntal
agencics, and these include the whole
population irrespective of their involvement
or otherwisc in fisheries activities.

It nceds to be appreciated that efforts
at conscrvation should take into consideration
both (a) the organisms of fishcries importance,
and (b) the cnvironment.
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There are adequate legislations to take
care of all aspects of conservation of
both the organism and the environment.
But these are hardly followed. One fails
to understand how a Bangladeshi, whose
whole self is said to be made of fish
and ricc (machhe-bhate Bangalee), can
go for indiscriminatc catching of brood
fishes and juveniles, and exhaust the dwindling
streams, beels, canals, etc., of fishes leaving
nothing for thc next scason.

One thing that can be done to educate
the village folks in appreciating the need
of fisheries management, is to select at
least one pond in a convenient location
in the village for aquaculture purposes
and develop it into a sort ol aquagarden
(jol-bagicha or neerodyan) with the banks
developed as horticulture garden (vegetables
and ornamental piants) and bamboo benches
at places where villagers and extcnsion
workers will be attracted to use this
as a sort of -community centre (Haque
1978). This is expected to have a salutary
effect on the attitude of the rural folk
in conservation practices and also motivatc
them to develop their own ponds and
other water bodies.

Policy Issues and Suggestions

There are several ways to increase
the fish population or to keep them
at present levels. Among thcse are
(i) conserve what we have; (ii) increasc
thc numbecr through artificial brceding;
(iii) reduce mortality, and (iv) improve
our knowledge about fish, their environment
and their best use.

Conservation

Conservation of stocks

The government should arrange for
mass-education of people through diffcrent
mecdia to make them awarc of the need

for conscrvation of both stocks and
environment, and also evolve an effective
system for enforcement of the provisions
of relevant legislation.

For conservation of stocks in the dry
season, in all water bodics with drying
up problems, deeper reservoirs should be
dug so as to work as dry season sanctuaries,
and these should be protected by law,
and by motivating pcople.

Conservation of environment

Water bodies. Besides the conventional
elements of environment for fisheries
organisms, (water, soil and sunlight) there
is another aspect of water, that is important
to consider. This is its quantity. The
most pertinent problems of quantity of
water are encountered during (a) dry
season, and (b) floods.

Dry season problems. During the drier
months of the year, water levels in all
water bodies fall, and that affects aquatic
life, in some cases endangering their very
survival. Conservation of the quantitative
aspect of water in watcer bodies ranging
from ponds, roadside ditches, etc., to
the big rivers needs a national policy,
and in case of rivers, also an international
understanding. These are beyond the scope
of this paper. Suffice it to say here
that different species of fisheries organisms
have different requirements in respect of
breeding, migration, etc,, which require
to be understood correctly, and the knowledge
transmitted to all concerned - from simple
village folks to planners and policy makers
- to appreciate the nature of thc problem
and to find solutions.

Flooding problems. Flooding of water
bodies brings about changes of great
magnitude and far-reaching consequences
to the aquatic environment. Not only that
the stocks of fish get dispersed, and



get a chance to escape from the inundated
fishponds, thereby causing huge loss and
frustration to the pond owners, but also
that physical and biological characteristics
of the water body get altered, particularly
in casc of rivers where large-scale siltation
of river beds, beside erosion of banks,
may take place.

As a lower riparian country, Bangladesh
has to rcach some understanding with
the upper onecs, to combat the flooding
and other associated problems. It is expected
that the efforts already initiated by the
government in this regard will be met
with success.

It is to be understood that all physiological
activitics of fishes, such as growth, gonadal
maturity, migration, feeding, spawning, etc.,
are influenced by the environmental factors
-- both biotic and abiotic -- the qualitative
and quantitative characteristics of water
ar¢c active determinants. As the nature
of response of an organism to a particular
stimulus in the environment varies from
spceies to species, it is not possible to
suggest a single prescription for all fishes
(and other fisheries organisms). Hence,
it is imperative to study the physiology
and behaviour of all major spccies of
fisheries importance -- and that includes
plankton down at the bottom of the
food chain.

Artificial breeding to increase
fish population

The population of the commercially
desirable species of fish including the
rare ones such as Mahashole should be
increased through artificial breeding, rearing
them under controlled conditions to a
minimum sizc for the specics before they
are released into walters for independent
life.

The case of Mahashole deserves special
attention. Reservoirs may be dug in the
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form of pockets in some -of the rivers,
like the Someshwari, the Kangsha, the
Dakatia and the Karnafuli within strategically
safe distances from the border so as
to hold colder water. The bed of such
reservoirs may be covered with boulders
and pebbles to simulate the natural
environment of this fish, and thus encourage
the same to stay on in Bangladesh waters.
Further, induced breeding of the fishes
should be tried for aquaculture for important
species. '

Reducing mortality

In order to avoid depletion of stock
due to (a) over-exploitation, (b) diseases,
(c) pollutants in water, and (d) drying
up of water bodies as in the dry season,
the following measures arc suggested:

It is extremely difficult to limit harvest
to any appreciable extent because of the
simple fact that a vast majority of the
fisherfolk live much below the poverty
line with traditionally no landed property
and doing only subsistence level fishing.
The implementation of a "close day" for
fishing every week (¢f "meatless day")
may however be a feasible strategy. The
public information media can play a very
important role in motivating all concerned
to implement this.

The Kaptai Lake, due to its vastness
and depth needs special attention for
the management of its fisheries. Small
fry and fingerlings of fishes released here
find it difficult to adjust. To overcome
this problem and to exploit the vast
potentialities of the lake the following
steps have been suggested (Haque 1978):

* release only fingerlings of a minimum size;

* convert suitable creeks into ponds by
constructing cross dams, that may

work as road connecting two adjacent
hillocks;
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* use "floating ponds" in suitable crecks for
aquaculture;

* adopt "pen culture" practices in suitable
location in the lake

The Chittagong Hill Tracts Development
Board is understood to have got very
encouraging results by following some of
these suggestions.

Research needs for management

In order to increase harvest levels
and at the same time maintain sustainable
production, we have got to go for intensive
culture of fisheries organisms. The
development of culture fisheries is contingent
on three "f's. -- fry, feed and finance.
It needs a good number of fish fry
of the proper species at the right time,
it needs sufficient feed of proper quality
for different age-groups of the fishes,
and it needs enough finance for investment.

There is a great need for research
to decide on culturable species of fishes
for different water bodies and under different
culture conditions, and on the most suited
exotic species for culture in Bangladesh.
Research is needed also for standardization
of practices for induced spawning,
hybridization and for identification and
control of parasites and diseases. Once
the supply of fry and fingerlings of the
desired species in required quantity is
assured, we have to make sure that suitable
feed for various stages of different species
is available. For this again we neced to
simultancously carry on extensive research
for development and formulation of the
best feed using locally available ingredients
for different fishes -- both cndemic and

exotic -- at their different stages of growth.
This is extremely necessary in view of
the fact that in the inland fisheries sector,
as already indicated, we have got to
go for intensive culture of fish, and one
of the first pre-requisites for such aquaculture
is the availability of supplemental feed
of the right type. Along with the development
of feed, research has to be carried out
on parasites, diseases and deficiency
problems.

Since without private sector participation
it is not possiblc to attain food-autarky,
it is essential that the rural folk be
involved in our aquacultural programmes.
Unfortunately, as the vast majority of
them lead a subsistence level of life,
it is necessary, for their active participation
in aquaculture programmes, to ensure
availability of the needed finance at the
right time.

In matters of policy decision, be it
in respect of increasing harvest level and/or
reducing fishing effort for sustainable
proeduction level, and research on various
aspects of these questions, the NGOs
including the Fisheries Socicty of Bangladesh,
the Aquarium Society of Bangladesh, the
Zoological Society of Bangladesh,:
Fishermen’s Co-operative Societies, as well
as industries directly or indirectly concerned
with fisheries resources -- fish/frogleg/shrimp
processing plants, fertilizer factories, paper
and pulp mills, rayon factories -- all
have a role to play. On the one hand
they may make suitable ‘recommendations,
based on their practical experience, to
the planners and policy makers, and on
the other motivate those directly or indirectly
connected with fisheries/aquaculture
industries.
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Abstract

The inland fishery production system of Bangladesh consisting of the rivers, flood plains,
beels, and of estuaries as components of a single integrated system is described.The importance
of the flood plains during the monsoon scason in the continuation and sustenance of the stocks of
a large variety of fish species is highlighted. Interference with this production system through
implementation of Flood Control and Drainage (FCD) projects and their impacts is discussed with
reference to certain FCD projects. Impacts of submersible embankments on the aquatic production
system and specics diversity in the haor areas are discussed. Withdrawal of water from large water
bodies such as the ox-bow lakes in Jessore area and perennial beels for the purpose of agricultural
irrigation and their effect on the fishery production system are indicated. The inland water fishery
resources in terms of fish and prawn species and the breeding-migration requirements of some of
the important species are presented. Industrial and chemical pollution caused particularly by
agricultural pesticides and their possible impacts on fisheries have been addressed. Conservation
measures to sustain the populations and stocks of different fish species are noted and their
enforcement is discussed.
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introduction

Through Bangladesh, flow three of the
largest river systems of the world, namely
the Ganges, the Brahmaputra and the
Mecghna. Their combined flow is nearly
6 million cusecs all of which drain into
the Bay of Bengal. They have a total
catchment area of about 1,554,000 square
kilometers (km) of which only about
140,000 km? are within Bangladesh the
remaining being in the upper riparian
countries (India, Nepal, Bhutan and China).
They also bring huge loads of silt. According
to different sources, about 2.4 billion tonnes
(t) of silt arc carried by these rivers
every year.

Inland Aquatic Environment in
Bangladesh

General description

Bangladesh has altogether 230 rivers,
big and small. Of these, 54 are shared
with the upper riparian country, India.
These rivers have extensive flood plains
ic, low lying land along both shores
of the river courses. The flood plains
remain submerged for 4-5 months during
the monsoon season. The estimated total
area of the floodplains in Bangladesh
is about 5.5 million hectares. Many of
the rivers in the southwestern region of
the country had, in the process of changing
courses, left behind ox-bow bends which
became disconnected from the main rivers
thereby turning the bends into isolated
reservoirs known as baors or oxbow lakes.
An artificial large reservoir of economic
importance is the Kaptai lake. (see Agiiero
this vol) In addition, man-made ponds
are also scattered all over the country
(DOF  1986).
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The waters are fresh in nature in
the inland waters except in the southern
region where the rivers meet with the
sea. Here the conditions arc estuarine
with a variable range of water salinity.
Tidally submersible lands in the south
are also used for saltwater shrimp
aquaculture.

From the fish habitat point of view,
the inland water areas can be divided
into two broad categories:

(i) open-water habitats
(ii) closed-water habitats.

Inland open-water habitats are rivers
(including estuaries), canals, flood plains
and beels (deep depressions). They become
components of a single integrated fishery
production system during the monsoon
(wet) season. The open water is either
flowing (lotic) or standing (lentic). In
the rivers and floodplains of Bangladesh,
both lotic and lentic conditions are
interconnected.

The pattern of movement and migration
of riverine fishes and prawns is controlled
by the seasonal flooding in the monsoon
season. Fish movement and migration in
the rivers are upstream or downstream
during greater part of the year and laterally
out onto the inundated floodplains during
the flood season. The inundated flood
plains provide a wide range of habitats
congenial for fish reproduction, early
developmental growth.

It is from the flood plains that fish

. productivity in the riverine systems and

in the beels is enormously enhanced. They
also provide habitats for breeding of fish
normally resident in stagnant water bodies
as well as for feeding grounds for their
offspring after birth. The estuarine
environment with varying degrees of salinity
is another component of the open inland
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water fish production system. The
environment here offers suitable conditions
for the ecarly growth of various fresh
water and marine fish and prawns.
Closed-water habitats, on the other hand
are ponds, coastal brackishwater ponds
and oxbow lakes which have minimal or
no connections with rivers or flood plains
except under controlled conditions.
Aquaculture of finfish and prawns can
be undertaken in such closed-water habitats
under controlled conditions.

Types of Fisheries in
Bangladesh

Capture fishéry

Fish and prawn populations in the
open inland water system are self reproducing
and self sustaining. Harvesting such fish
and prawn populations is termed as "capture
fishery". The catch is composed of an
estimated 257 indigenous species of fish
and 20 species of prawn, all of which
are popular as food. The river component
of the open-water system also supports
a major carp spawn fishery. Major carp
fry (45 mm) are collected from various
rivers to meet the demands for fish culture
in ponds.

Culture fishery

The growing of fish in confined bodies
of water like the ponds and oxbow lakes
through aquaculture operations is termed
as "culture fishery” which is comparable

to cultivation of a land based crop like -

ricc or wheat. In both cases, the soil/water
has to be properly prepared and seed
(rice or fish) has to be planted or sown,
nursed, reared and harvested.

Flooding of Inland Waters and
its Impact on Fishery Resources

Floods are an annual phenomenon in
Bangladesh. About 26,000 km? are normally
flooded every year ( Alam 1988). Accordingly,
in years of serious flood, over 52,000
km® of land are overflooded. In 1987,
57,270 km® were flooded affecting 29 million
people directly in 374 upazilas and causing
loss of 2.10 million tonnes of land-based
food crop (Alam, 1988). The flood in
the year 1988 was far more extensive
and devastations were far greater. According
to official sources, three-fourths of the
country had been submerged in 1988.
Preliminary official estimates had put the
number of people directly hit by the
flocd at thirty million. The flood of 1988
has been termed as unprecedented in
the history of Bangladesh. Peak flow in
the three major rivers i.e., Ganges,
Brahmaputra and Meghna occurred
simultaneously. The combined flow of Ganges
and Brahmaputra at Goalundo exceeded
all previous records. Due to the
synchronization of the peak flows followed
by lunar eclipse, both depth and duration
of the flood were greater. People even
in the city of Dhaka had to stay on
rooftops for days. These unprecedented
sufferings of the people drew world attention
and sympathy.

Flooding and impact on fish
reproduction

Breeding and reproduction of almost
all the inland water fish and prawn species
are tightly bound to the sequence of
annual flooding. The rise of water level
in rivers and streams between February
and April triggers physiological changes
leading to sexual maturity of fish inhabiting



the flowing rivers. Similarly, early monsoon
rainfall in combination with early inundation
of flood plains stimulate fish in beels
and other similar static water bodies to
become sexually mature. As soon as
connection between the beels and flowing
rivers are restored by rise of water in
the rivers, sexually mature river breeding
fishes such as the major carps from beels
migrate to the rivers through linking canals.
In the rivers, the major carps undertake
upstream migration, often to a long distance,
seeking their spawning grounds.

Tsai and Ali (1985) suggested that
the spawning (breeding) grounds of the
Jamuna-Brahmaputra stock of the major
carps are located in the southern tributaries
of the Brahmaputra River on the northeastern
slopes of the Letha Range and the Assam
Hills in Assam, India. According to them,
their upstream spawning migration occurs
from late February to latc April and
the spawning season is in May to June.
The resultant stock of new born fry (spawn)
move downstream with the water current
and enter Bangladesh. On their downstream
movement, the fry move laterally or are
swept into the inundated flood plains.
In the course of the downstream movement,
the stocks of fry or spawn are also
collected by spawn traders in different
rivers and streams.

Some species of inland water fish and
prawn make a downstream migration to
reach their spawning grounds in the estuaries.
One such species is giant freshwater prawn
or golda chingree. Adults of this prawn
make their downstream spawning migration
into the estuaries between January and
July and breed there. Their fertilized eggs
undergo early development in thc saline
or brackishwater environment. On attaining
juvenile stage, they migrate upstream into
the freshwater environment in the rivers
and onto the inundated floodplains where
they feed and grow rapidly.

. March (monsoon, post-
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The hilsa, the most popular fish in
the country, resides in the coastal waters
of the Bay of Bengal and moves into
the freshwater habitat into the rivers for
the purpose of breeding or spawning.
Their biggest spawning migration coincides
with the carly monsoon. According to
the investigations conducted by the Bay
of Bengal Programme (BOBP 1987), hilsa
appears to spawn almost year round with
the major activity taking place in October
and less intense activity in June and
monsoon and
premonsoon spawning (BOBP 1987)). The
peak spawning run starts at the advent
of the monsoon and continues until about
September to October though fishing activitics
continue almost throughout the year. The
maximum riverine harvest occurs between
August and October every year with the
lean season being in December to January.
Juveniles of hilsa known as jatka appear
in the lower reaches of the river systems
in Patuakhali, Barisal and Comilla districts
between November and April apparently
for feeding. Massive harvests of jatka
take placc during that time.

Flood-plain fishing

During the flood season, extensive fishing
of the fish and prawns feeding and growing
in the food-rich inundated flood plains
is carried out by the rural population
of the country for both home consumption
and sale. Fish and prawns resident in
their seasonal flood-plain habitat become
morc vulnerable to fishing in course of
their return with the receding waters at
the end ‘of the flood season. The production
figures of inundated flood lands were
about 42% of the total catch from the
combined open-water habitats of the rivers,
estuaries, beels and flood lands during
the period 1983-87 (sec Table 1, Agiiero
this vol.).
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Degradation of the Water/Soil
Environment in Bangladesh and
Impact on Fisheries

Degradation due to flood control
and embankment projects

Though the annual flooding connecting
the different components of the inland
water fishery production system is beneficial
for the annual expansion of inland open-water
fish and prawn populations, it turns out
to be a curse for foodgrain production
and human settlement. Such loss of food
grain and devastation of properties have
led to the planning and implementation
of projects for Flood Control and Drainage
(FCD) development, combined, in many
cases, with facilitates for crop irrigation.
This process has been changing the aquatic
environment of inland water bodies, adversely
affecting inland water natural fish production
- both in quantity as well as in species
diversity (Fig. 1).

Impact of flood control
drainage and irrigation projects

Flood Control, Drainage and Irrigation
(FCDI) projects have, become a major
cause for aquatic habitat obliteration and

degradation as far as inland open-water
fish production is concerned. Removal
or alteration of water surface area in
one particular location of the open-water
system, besides producing a local
loss/reduction of fish production, will
adversely affect fish production in other
components of the system.

In the Master Plan Organization (MPO)
an exercise was undertaken to assess the
irreversible loss of fish production that
had already taken place by June, 1985
and that is likely to occur by the year
2005 AD. As shown in Table 1, it
was estimated that a total of 814,414
hectares of flood plains have been removed
from the open-water fishery production
system until 1985 and another 2.0 million
hectares of currently flooded lands would
be rendered flood free by the year 2005
A.D. Thus, by the year 2000 an estimated
110,000 t of loss of harvest may occur
(Table 1).

Chandpur Flood Control, Drainage and
Irrigation Project. Under the project, an
area of 555 square kilometers was poldered
with high embankment all around to prevent
flooding of the area. The project is also
provided with facilities for improved drainage
through regulators, and sluice gates. A

Table 1. Estimates of irreversible harvest loss that occurred by July 1985 and likely to occur by 2005 A.D. due to loss of

inundated flood plains.aI
Maximum loss of fish harvest
Area of floodland Minimum loss of fish @ 55kg/hafyear from the
(flood plains) harvest from the floodland floodland (direct harvest)
removed @ 37 kg/hafyear and from rivers and beels
() (contributed by the flood lands)
combined (1)
(i) 814,414 ha 30,133 44,793
(up to Junc 1985)
(ii) 2,000,000 ha 74,000 110,000
(by year 2005 A.D.)

a) MPO (1987).
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major river system, i.e., the south Dakatia
River and associated water bodies within
the project area were cut off by the
project structures from the remainder of
the open-water system. Impacts of the
project on fisheries were studied in the
seventies and early eighties by the Department
of Fisheries (DOF) and M/S Snell
Environmental Group, USA under the
Project - Irrigation Fisheries Development
Programme (IFDP). Construction of the
embankment and blockage of the south
Dakatia River were found to produce
the following impacts (MPO 1987).

(1) Overall fish production within the
project area declined by 35 per cent
within two years following operation of
the project.

(i) The regulators on the river prevented
recruitment of major carps into the south
Dakatia River. This resulted in the
disappearance of a highly valued capture
fishery of major carps in the part of
the river inside the project area.

(iii) A high valued commercial fishery
of giant freshwater prawn in the south
Dakatia River inside the project area
were replaced by low valued prawn
fishery of smaller sized species of prawn
(i.e., Macrobrachium lamarrei and Caridina

Spp)-

(iv) Eighteen species of fish of tidal
or estuarine origin (e.g, hilsa, pangas)
used to be available in the south Dakatia
River capture fishery. With the closure
of the river in the post-project phase,
all these species arc prevented from entering
the river by the project regulators and
embankment structures.

Muhury Irrigation Project. This is also
an FCDI project encompassing an area
of 690 km“ falling in the old districts
of Noakhali and Chittagong. The engineering
structures are the embankments and a
cross-dam and regulator at the mouth

of lower Feni River estuary. The cross-dam,
completed in February, 1985, has altered
the physical, chemical and biological
characters of the aquatic environment of
the Feni River system. Upstream of the
dam, the water now remains fresh round
the year, the seasonal movement of the
"salt wedge" being restricted. The nursery
grounds of those species which require
a brackishwater regime for development
of their juveniles during the dry season
have been destroyed. The characters of
the Feni River estuary in the downstream
of the dam have also undergone drastic
change with increase in water salinity.
The dam prevents the upstream migration
of hilsa from the estuary and thus has
eliminated the commercial hilsa fishery
in the Feni River above the cross-dam.

Blockage of upstream migration of hilsa
by barrages has also been reported in
the River Ganges in India. Jhingran (1983)
reported that after completion of the Farakka
Barrage in 1973, the hilsa landings in
the River Ganges upstream of the barrage
were reduced by more than 99%.

The overall impacts on fishery production
system of FCD and FCDI are briefly
summarized below: '

(i) Flood control measures restrict the
flood plain and modify the amplitude
and timing of flooding.These two, wo.king
together, reduce fish productivity and species
diversity.

(ii) Flood control inhibits access of
fish to breeding and feeding areas, thereby
reducing or ecliminating fish reproduction.
Early growth and development of fish
conditioned to feed in floodlands are
retarded.

(iii) Reduction in habitat, particularly
in the flood plains, caused by flood control
and early drainage is expected to reduce
the production of fish biomass in proportion
to the habitat removed.
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of lower Feni River estuary. The cross-dam,
completed in February, 1985, has altered
the physical, chemical and biological
characters of the aquatic environment of
the Feni River system. Upstream of the
dam, the water now remains fresh round
the year, the seasonal movement of the
"salt wedge” being restricted. The nursery
grounds of those species which require
a brackishwater regime for development
of their juveniles during the dry season
have been destroyed. The characters of
the Feni River estuary in the downstream
of the dam have also undergone drastic
change with increase in water salinity.
The dam prevents the upstream migration
of hilsa from the estuary and thus has
climinated the commercial hilsa fishery
in the Feni River above the cross-dam.

Blockage of upstream migration of hilsa
by barrages has also been reported in
the River Ganges in India. Jhingran (1983)
reported that after completion of the Farakka
Barrage in 1973, the hilsa landings in
the River Ganges upstream of the barrage
were reduced by more than 99%.

The overall impacts on fishery production
system of FCD and FCDI are briefly
summarized below:

(i) Flood control measures restrict the
flood plain and modify the amplitude
and timing of flooding.These two, working
together, reduce fish productivity and species
diversity.

(ii) Flood control inhibits access of
fish to breeding and feeding areas, thereby
reducing or eliminating fish reproduction.
Early growth and development of fish
conditioned to feed in floodlands are
retarded.

(iii) Reduction in habitat, particularly
in the flood plains, caused by flood control
and early drainage is expected to reduce
the production of fish biomass in proportion
to the habitat removed.
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(iv) Inhibition of fish movement and
migration for reproduction and growth,

The MPO for Water Resources Planning,
Bangladesh, presented two broadly conceived
schemes for utilization of the main river
resources. One is a pair of barrages
on the River Brahmaputra to supply water
by gravity flow to the Northeast and
Northwest regions and the other barrage
on the River Ganges to divert water
into the Southwest region. From the Ganges
barrage water would be pumped from
the river to distributarics. These barrages,
as and when constructed, would eliminate
spawning migrations of anadromous (i.c.,
migrating from sea to rivers) fish like
hilsa and catadromous (migrating from
rivers to sea) migration of fish and prawn
such as golda chingree. This would bring
.an end to hilsa spawning in the rivers
leading to decline of hilsa populations
in Bangladesh in the Bay of Bengal
Migration of hilsa juveniles into the rivers
between November and April would also
be adversely affected because it is during
these months that diversion of water for
crop irrigation at the barrages would be
highest.

Catadromous migration of golda chingree
and other such species would also be
prevented during January to July. Similarly,
the return migration of the juveniles and
early adults of golda chingree to freshwater
habitats between June and August would
be affected detrimentally by the barrages.

Impacts of submersible
embankments

The low lying area in the Northeastern
region of Bangladesh (in Sylhet and
Mymensingh districts) is known as haor
region. Every monsoon, this region is
deeply flooded (i.e., goes under flood
water to depths of 1.8 meter and above).
Within the hagors there are .also beels

or deep depressions. During the monsoon
floods the entire area of haors including
the beels and rivers remain under a single
body of deep water providing an expanded
habitat for fish. With the recession of
flood water, the beels become isolated
bodies of standing water with fish stocks
concentrated in them for dry season shelter.

These beels remain connected with rivers
through small khals or channels. These
channels usually become dry during the
peak of the dry season. During the period
from late February to April, when water
levels in the rivers slowly rise, these
channels receive water and the connections
between the beels and the rivers become
restored. Brood stocks, especially of major
carps, then migrate from the beels to
the rivers for further upstream migration
to their breeding grounds. Wherc these
channels have been closed by the submersible
embankments, fish migration from beels
within embanked haors towards the rivers
is prevented. Portion of channels outside
embankments may receive rising water
from the rivers, but the portions inside
the embankments remain dry until June
when flood water overtops the embankments.
Thus, broods of carps residing in such
beels within the submersible embankments
would be prevented from breeding. The
closure of channels linking the beels with
the rivers may not only inhibit reproduction
of the carps resident in the beels but
also would reduce their overall abundance
in other beels and associated river systems
both within and outside of the region.
This is possibly what had happened in
the Karchar beel within a haor surrounded
by submersible embankment where the
harvest in 1984 had only 0.15% of nii,
1.15% of kalbaush and 2.64% of ghonia
but no katla, mrigal and nandil. In contrast,
in the Bhogli bee/ and Sukchan beel,
which were not surrounded by embankments,
the harvests had over 30% and 50%
respectively of kalbaush and over 10%



and 28% respectively of ghonia (Table
2). In Karchar beel, the proportion of
miscellaneous small fish was 61% whercas
the same was 7% in Bhogli and 10%
in Sukchan beel.

This process indicates that even though
beels within haor areas may continue to
exist, the fishery in them will be reduced
and will become dominated by low valued
species after the beels become surrounded
by submersible embankments.

Dominance of low valued species in
the catch from Kanglar haor, another
beel in the haor basin located near Karchar
bee! has been observed. Kanglar haor
has also been surrounded by submersible
embankment. Both the Kanglar haor fishery
and Karchar beel fishery are included
as sites in the Project - "Experiment
in New Approaches to the Improved
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Management of Open-water Fisheries"
(ENIMOF) of the Directorate of Fisheries.

According to the Third Interim Report
of the Master Plan Organization (MPO
1984), the primary irrigation season for
the Northeast Region is January to March
whereas for the Northwest, Southeast,
Southwest and Southcentral Region, this
period is from February to April. During
the period, both surface and groundwater
resources are abstracted. This has affected
open-water capture fishery production by
further reducing the already low dry season
water surface area that provide dry season
fish habitat. Abstraction of surface water
is done from not only the rivers and
beels but also from baors or oxbow lakes
and large man-madc reservoirs. Water
withdrawals from standing water bodies
during the dry season often lead to conflicts
between rice growers and fishery lease

Table 2. aCatch composition of fish in Bhogli, Sukchan and Karchar beels in the Sylhet-Mymensingh Haor Basin,

1983-84.
Local Bhogli beel Sukchan  beel Karcher  beel
Species Name Wit. (kg) % Wit. (kg) % Wt. (kg) %
Labeo rohita Rui 897 4.05 1,398 3.76 4 0.15
L. calbasu Kalbasu 6,704 30.32 18,378 50.02 324 115
L. gonius Ghonia 2,290 10.36 10,614 28.73 746 264
Catla catla Katal 49 022 705 191 . -
Cirrhinus mrigala Mrigel 12 028 485 1.32 - -
Wallago atiu Boal 4,840 21.89 552 1.49 3127 1108
Mystus aor Air 5,168 23.38 761 2.06 1,359 4582
Channa marulius Gazar 4 0.05 199 0.54 86 0.31
Notopterus chitala Chital 384 1.73 182 0.49 57 0.20
Silonia silondia Silond 5 - - - - -
Puntius spp. Puti - . - - 1,508 5.4
Gonialosa manminna  Chapila - - - - 1802 638
Ompok pabda Pabda - - - - 1,952 6.92
Miscellancous Mixed small 1,752 7.06 3577 9.68 17,207 60.99
Beel area (dry scason) 92.30 ha 21.05 ha 79.70 ha
Harvest per hectare 239.30 kg 1,750.00 kg 353.75 kg
Percentage of major
carps in the catch 45.20 85.40 4.00

a) DOF (1983, 1984).
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holders/fishermen. Increasing withdrawals
of ground water for irrigation usually
accelerate seepage loss of pond water
thereby decreasing the pond water level
to below the requirement for fish culture.

Impacts of coastal
embankments

In the southern districts of Bangladesh,
the low lying lands on both sides of
tidal rivers and khals are inundated by
brackish water during high tides. During
the period of inundation, such inundated
areas act as temporary nursery and feeding
grounds for the larvae, juveniles and fry
of many estuarine and marine fish and
shrimp. From the 1960s, embankments
have been constructed to provide protection
of land from brackishwater/saline water
inundation. This has permanently removed
the nursery and feeding grounds for the
marine and estuarine fish and shrimp.
To precisely quantify impacts of this loss
on marine and estuarine stocks of fish
and shrimps, longterm surveys and monitoring
would be necessary.

Construction of coastal embankments
also brought an end to the traditional
brackishwater shrimp and fish culture in
dry months alternated with a crop of
rice cultivation in the wet season in the
Khulna region, particularly in the Satkhira
district. Brackishwater shrimp and fish
farming now being carried out by cutting
the Water Development Board embankment,
has given rise to conflicts of various
in Satkhira and Khulna.

Degradation of water/soil due to
natural causes

The single important natural cause is
siltation of river beds and lowlying lands
in the floodplains by 2.4 billion t of
silt that are carried by the rivers every
year. According to estimates (Sideliner
1988), rivers have gathered about 7 m

of silt in the last 17 years and navigability
in the waterways has become reduced
to 1,770 kilometers (km) from 5,149 km
in the winter months. Considering the
depth requirement for navigation at 1
m, in the winter months, most rivers
in the southwest region suffer acute water
shortage. Such shallowness and summer
drying up of rivers obviously impact fishery
production adversely.

According to Mr. EF. Durrant, Senior
Water Resources Engineer, of M/S North
West Hydraulic Consultants Ltd. of Canada,
working in Bangladesh (personal
communication 1985), in the future, sluices
and regulators of Flood Control Projects
in the north eastern region will be designed
and operated in a manner which would
force the water from the bottom of the
flood water column into the flood plains
so that silts get dispersed over the lowlying
lands and beels. This concept, when
implemented, will hasten the disappearance
of beels thereby irreversibly eliminating
these fish production sources.

In the Padma-Jamuna-Balbant fishery,
a flowing river, under management of
DOF with existing resources under ENIMOF,
it was reported that pangas stocks during
last winter months did not accumulate
in the deep pool within the portion of
the fishery in Harirampur upazila as the
concerned pool was rendered shallow by
the flow of sand & silt dredged up
in the upper reaches of the river near
Aricha to maintain navigability of the
river.

Degradation induced by industrial
wastes, agro-chemicals and arganic
poliution

Ahmad and Reazuddin (1986) have
reviewed the situation of industrial pollution
on water systems in Bangladesh. According
to the authors, in setting up industries,
no consideration was given to their impacts



