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ABSTRACT

The hilsa shadTienualosa ilishajishery is by far the largest single specfeshery in
Bangladeshin this paper, a simple bieconomic yeaclass based model is developed

to describe the fishery and examine its properties. With the help of this model, the
optimum sustainable yieldf the fishery is calculated and compared te #éxisting
situation. In addition, the model is used to locate a socially and economically
reasonable dynamic path from the current situation to the optimal one. The results
indicate that the fishing effort (measuredstandardisetboat units) required tmake

the hilsa fishery attain sustainable maximum economic benefits is abethihef

the current fishing effortAt this sustainable fishing effort level, annual net economic
benefits from the fishery would be worth about US $260 million accordingyto
calculations compared to virtually nothing today. The present value of the fishery
along a moderate effort adjustment path to this-k@ngn equilibrium position is US
$3,650 million at a 6% rate of discount. The dynamic pathrtizatimiseshe present
value of the fishery involves quite dramatic effort reductions for the first two years.
Such a path would increase the present value of the fishery by perhah%10
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1 INTRODUCTION

Bangladesh has established a credible record of sustained growth within a stable
macroeconomic framework. The country has enadbstantial progress in the fight
against poverty, and the devastating impact of frequent cyclones and floods. The huge
population of the country is now becoming a strength full resource.

Bangladesh is crissrossed by hundreds of rivers and blesseditly marine and
fresh water resources. Fisheries play quite an important role in Bangladesh society in
terms of protein supply, generation of employment and earning of foreign currency.

The countryds most i mport antlsashqdulaisthec r es ou
largest and single most valuable fishery in Bangladbshhe year 20096, about
11% of the countryédés total fish producti on

is about 215 thousand mt which is valued at about US $380 mHlitsa contributes

1.0% to the GDP (DoF 2006Wntil 1972 the hilsa fishery was restricted to the
upstream rivers, mainly the rivers Padma, Meghna, Karatoya, Rupsa, Shibsa and
Payra. Since 1972, the fishery has severely declined in the upstream areasoand is
mainly in downstream rivers, estuaries, coastal areas and the sea. Low water discharge
from the river Ganga at the Farraka barrage (which is a dam located 10 km from the
Indian side of the border between India and Bangladesh) and associated heavy
siltation, indiscriminate exploitation of juveniles (jatka), disruption of their migration
routes, loss of spawning, feeding and nursery grounds and increased fishing pressure
have all contributed to a decline in the catch per unit effort in both the maxdne an
river hilsa fishery. The radical decrease of catches of both mechanised and non
mechanised boats indicates the excess of fishing effort, which could lead to over
exploitation and vulnerability of the fishery. The declining trend of catch per unit
effort of hilsa fishing is threatening the livelihoods of about 464 thousand hilsa
fishermen. Fish stocks are renewable and a pragmatic approach is essential to
maximise the sustainable benefits they can generate. It must be ensured that the
resources are protect from irreversible damage and managed on a sustainable basis.
The existing situation of the hilsa fishery suggests that proper assessment is necessary
and finding a way to stimulate the recovery the fishery and make it sustainable while
maximising econoia benefits.

The hilsa fishery of Bangladesh is characterised by the usual common property
conditions where the available resources are exploited by a large number of
fishermen. As expected the number of fishermen and fishing effort increased so long
asthe fish catches and market prices were sufficiently high. In certain upstream areas
this process has ended and even reversed itself because of lack of fish. The social
implications are severe. Hilsa fishing intensity has been increasing in downstream
area and especially the inshore waters where sufficient concentrations of hilsa are
now found. Sufficient limitations and controls on fishing vessels and fishing effort
have not been put in place to counter this. However, a study in 2004 pointed out that
over time high level of fishing effort would seriously reduce the fish stock and
consequently the rate of catch per unit of effort in both river and marine hilsa fisheries
(Halder 2004b)

In Bangladesh both the marine and river hilsa fisheries are importafurtihately,
due to the unavailability of reliable data for the river fishery, it was not possible to
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include both sectors in the study. Therefore, this study is restricted to the marine hilsa
fishery in Bangladesh. Presumably, however, because of thesapsspawning
migrations of the hilsa, what is good for the marine fishery is also good for the river
fishery.

The marine hilsa fishery is an artisanal type of fishery. Secamomic conditions of

the coastal fishermen communities are characteriseddbydf alternative sources of
subsistence. The sector is further characterised by open access with crowding of effort
in the coastal waters. This crowding is often attributed to the absence of technical
skills and capital on the fishermen side to go beybednshore water to exploit other
resources. This is a problem that shows lack of enforcement of existing management
measures and lack of appropriate policies againstfesreng. Therefore, it is most
timely to examine as far as possible whether tekefies can be sustained at the
current level of exploitation and whether society could gain from a change in current
fishing effort.

In spite of the importance of the hilsa fishery;toplate studies are not available and
there are practically no studieof the economics of the fishery. To maintain and
enhance the hilsa stock many biologically based management controls have been
implemented. However, as we have seen, these measures have not been entirely
successful in preventing decline in the stock. Monportantly, these measures are

not capable of maintaining or generating the flow of net economic benefits from
utilising the stock or even informing the managers of the socially and economically
optimal fishing effort levels.

The knowledge which woulbe obtained through the application of a-bamnomic

model to the hilsa fishery could be utilised in future projects for conservation and
management of the fishery and seei@ o n o mi ¢ devel opment of
communities. The model development skhirough this project will be used to

conduct other fisheries studies in the country.

The aim of this study is to develop a {@oonomic model of the hilsa fishery which
can be used as a first step towards improved management of this fishery. More
precisey, the objectives of the present study are:

e To calculate the optimal sustainable yield for the hilsa fishery in Bangladesh.

e To compare the current situation with the optimal fishery.

e To find an economically and socially reasonable path from the curresitde
fishing effort to the optimal sustainable yield level.

To attain these objectives a simple-bmonomical model has developed. On the basis

of this model, the optimal sustainable yield will be calculated and compared to the
existing situation. In @dition, the model will be used to locate a socially and
economically reasonable path from the current situation to the optimal one. Measures
of the social gains from doing this will be calculated.

This study will provide baseline information concernitng biceconomics of the
hilsa fishery. The results will provide some preliminary answers to questions
concerning the utilisation of the hilsa stock. On that basis, recommendations for
regulating the fishing effort over time leading to the hilsa recoverggss may be

UNU i Fisheries Training Programme 2
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derived. On the basis of my findings, policy makers will be able to design
management policies based on a sound optimal sustainable yield level for the hilsa
fishery, and thus, hopefully, prevent further biological and economic deteriotdtion

the hilsa fishery.

2 BACKGROUND

2.1 Overview of Bangladesh

Bangladeshs situated in the northeast corner of South Asia. It is located between
latitude 20-34' and 2639' north and longitude 881" and 92-41' eastlt borders
with India in the westnorth, and east, with Myanmar in the southeast, and with the

Bay of Bengal i n

t he

s.000 sghare kibmetres¢@®& nt r y 0 s

square miles), and it is divided into six administrative divisions (Dhaka, Chittagong,

Khulna, Barisal, Rajshaland Sylhat).
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Figurel: Geographic location of Bangladesh with major rivers
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The population of Bangladesh was estimated at 150 million in July 2007, making
Bangladesh the f0most populous state in the world. Its populatives almost
doubled since the 1960s (CIA 2007). The Bangladesh population is relatively
homogeneous. Religion plays a very important role in this country and the main
division is between Islam and Hinduism. There are three main seasons in Bangladesh,
winter, summer and monsoon. Winter lasts only for about 2 months in the country.
Temperature and rainfall ranges fronC%o 40C and 1170 to 3400 mm respectively.

The climate and geography of Bangladesh is well suited for fish culture and various
kinds of fisteries resources.

Bangladesh is a predominantly agricultural
on agriculture. Within the agricultural sector fisheries is the most important sub sector

of the country. Fisheries have made up % of t h e cfor thenpast several GDP
years.

2.2 Fisheries sector of Bangladesh

Bangladesh possesses an immense wetland area comprising aspeciks
ecosystem. Numerous rivers, streams and tidal creeks intersect the vast alluvial tract,
which are largely, formed by therfie deltaic region of three mighty rivers the
Ganges, the Brahmaputra and the Meghna. The large rivers flowing from the
Himalayas, the Ganges unites with the Jamuna (main channel of the Brahmaputra)
and later joins the Meghna to eventually empty intoBlag of Bangladesh. About

230 rivers and their tributaries with a total length o0R® km flow down through the
country. There are about 54 rivers shared with India (Bangladesh Bureau of Statistics
1991)

The fisheries sector has played a vital rol¢hiem economy of Bangladesh. This sector
has high potential from the perspective of economic development of the country. The
fisheries sector contributes abou®% of the national GDP and 20% to the total
agricultural production. Also,3 % o f t h dotakegporhdamiggd some from

this sector. Fish alone contribute about 63% of the animal protein in the daily dietary
requirements of Bangladeshi people. Per capita fish consumption is 16 kg/year. The
average growth rate of this sector for the last figars was about 5.2%. The sector
provides full time employment for about 1.3 million professional fishermen and 12
million part time fisherfolk, which is about 10% of the total population (DoF 2005
The countryds total f 1 sihce P96prdaching 2.2oMmtinh as  ne
2007 (Figure 2).

UNU i Fisheries Training Programme 4
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Figure2: Total fish production in Bangladesh (1996 to 2007)

Fisheries in Bangladesh fall broadly into four categories: (i) inland capture (open
water), (ii) inland culture (cled water), (iii) marine industrial or trawl fishing, and

(iv) marine artisanal or smatdicale fishing. Fishing techniques are mainly categorised

as traditional, artisanal and commercial. Traditional and artisanal fisheries in rivers,
beels, haor and baos avell as in freshwater is primarily inshore which is done by
independent fishermen in small boats usually using simple gear like traps, gillnets,
beach seines, purse seines, dip nets, cast nets and small long lines. Most of the catch is
consumed locally ither processed or fresh. There is no effective central marketing
agency in the villages.

There is a wide variety of fish species in Bangladesh which can be grouped into five
broad categories: hilsa, carp, catfish, prawn and others. In the inland opan wa
system, there are 260 native species, 13 exotic fish species and 20 species of shrimp
(Rahman 1989). Besides this, 31 species of turtles and tortoises are found of which 24
live in fresh water (Sarker and Sarker 1988). In the upper Bay of Bengalpddigs

of finfish are known to occur, of which about 65 species are commercially important.

In the upper Bay of Bengal there are 38 species of marine prawn (Ali 1992). Of all
fish species, the most important one is hilsa.

Present status of water resouraad production fisheries in Bangladesh

There are different types of water bodies in Bangladesh. The soil, water and climate
of Bangladesh are very favourable for inland fisheries, both open and closed water.
Various kinds of fish culture practices haweh done for many years. The following
table (Table 1) depicts the picture of total catch and productivity in the fisheries sub
areas of the country.

UNU i Fisheries Training Programme 5
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Table 1. Annual (20052006) production and area productivity of fisheries by
different resource typeBepartment of fisheries (DOF20052006)

Resource type Water area Production Production/area| % of total
(ha) (MT) (Kg/ha) production

A. Inland fisheries

Inland open water fisherig

River and estuaries 1.031.563 1.378,® 134

Sundarbans - 16.423 -

Beel* 114161 76.365 669

Kaptai Lake 68.800 7.548 110

Flood land & haor** 2.832792 718491 254

Total Inland open water | 4.047.316 956.686 41,1

Inland closed fisheries

Pond and ditch 305025 759628 2.490

Baor=* 5.488 449,8 820

Coastal shrimp farm 217877 127923 587

Total inland closed water | 528390 892049 38,3

Total inland fishery 4.560900 1.848735 - 794

B. Marine fisheries

Industrial fisheries - 34.084 -

Artisanal fisheries - 445726 -

Total marine 479810 20,6

Total fisheries 2.328545 100

*Beel: Lake, a deeper area or pocket where water remains throughout the year or for a longer period.
**Haor: Big depression or lovlying floodplain area in Northeast Bangladesh which is inundated

during monsoon and becomes a vast sheet of water.

***Baor: Oxbow lake.

It is evident from the above figures that the contribution of capture fisheries with
respect to the total fish catch of the country is the highest (41%) followed by fish
farming (38%) while the contribution of marine fisheries is only 21% although
166000 square kilometres is under the economic jurisdiction of the country for
exploration, exploitation, conservation and management of marine living and non
living resources.

The coastlie of the country is about 480 km in length. The area of the sea that makes
up the Bangladesh Exclusive Economic Zone (EEZ) is estimated to be ab@@#0125

sq km. Three major fishing grounds have been discovered in the Bay of Bengal (i)
South Patches @0 sq km) (i) Middle Ground (800 sq km) (iii) Swatch of no
Ground (3800 sg km). Of these three fishing grounds, the South Patches are found to
be the most productive, with an estimated standing stock of1B104mt per sq km,
followed by 10.214.4 mtin the Swatch of no Ground and 8.2.0 mt in the Middle
Ground. Potential fish (hilsa and other fin fish) and shrimp grounds have been
identified and demarcated within the area of the continental shelf up to the depth of 40
fathom.

UNU i Fisheries Training Programme 6
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There are two types of Marine fisheries in Bangladesh: (a) artisanal fisheries, which
have 22500 nommechanised boats and.2@0 mechanised boats used for hilsa and
shrimp (st larvae and juveniles) catch, and (b) industrial fisheries which have 122
industrial trawlers engaged in demersal fish and shrimp catching. There is a vast area
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of the artisanal fisheries sector in Bangladesh. At present, 93% of the catch comes
from arisanal fisheries and 7% of the catch comes from the industrial fishery.

2.3 Hilsa fishery in Bangladesh:
2.3.1 Biology of hilsa

The Indian shadTenualosalisha, belongs to the family Clupeidae (herring family).

The scientific name of the speciésisa ilishahas been revised recentlyTenualosa
ilisha( Fi sher and Bianchi 1984), but the popul
than a century.

Hilsa has a wide range of distribution and occurs in marine, estuarine and riverine
environments. The fish is fod in the Persian Gulf, Red Sea, Arabian Sea, Bay of
Bengal, Vietham Sea and China Sea. The riverine habitat covers the Satil Arab, and
the Tigris and Euphrates of Iran and Iraq, the Indus of Pakistan, the rivers of Eastern
and Western India, the Irrawadady Myanmar, and the Padma, Jamuna, Meghna,
Karnafully and other coastal rivers of Bangladesh. The major portion of hilsa (about
95%) is caught by Bangladesh, India and Myanmar (Banglapedia 2007).

Figure4: Tenualosa ilishghilsa)

Hilsa shad T. ilisha) is anadromous in nature. It is capable of withstanding a wide
rang of salinity andravellinggreat distances ugtreamHilsa lives in the sea for most

of its life but migrates up to 1,200 km inland through rivers in the Indiam
continent for spawning. Distances of-500 km are usually normal in the Bangladesh
rivers (Wikipedia 2007). Hilsa may reach up to 60 cm in total length, but commonly
found specimens measure 35 to 40 cm. A laiged hilsa weighs about 2.5 kg. The
hilsa is known to be a fast swimmer (Southwell and Prashad 1918).

Some conflicting views have been expressed on the minimum size of hilsa at first
maturity. Day (873 observed that the hilsa may attain first maturity at the end of the
first year or at the dginning of the second year. In Bangladesh waters (Meghna
River), Shafiet al. (1978) observed that, the size at first maturity is 21 cm in the case
of males and 32 cm in the case of females.

In Bangladesh, hilsa is available almost throughout the yedwei major rivers. Hilsa
starts spawning migration to upstream during the southwest monsoon and consequent
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flooding of all the rivers (Rahman 2005). The eggs are deposited in fresh water and
hatching takes place within 23 to 26 hours at an average temmeecd 23°C. The
larvae and juveniles make their way downstream to the sea during a periel of 5
months. They feed and grow on the way. In abeli® Gveeks the fry grow to about
12-20 cm and become known as jatka. At this stage they start migratiom sedlfor
further growth and maturity. After growing for 1 year in the sea, hilsa become mature
and undertake their spawning migration towards inland rivers thus the cycle continues
(Haroon 1998).

Hilsa is relatively fecund. Numbers of eggs are fountdeal44 thousand in 28 cm
length fish up to 2.3 million in 44.5 cm length fish. The pbadeding period of hilsa
is placed during the full moon in the month of October (Halder 2004).

Jatka

Fresh Water

Spawning

Adult-
Sea wat Mature

v
Adult- premature

Figure5: Movement pattern ofenualosa ilishghilsa) into different habitats (Haldar
2005)

A major spawning ground of hilsa was determined by catching hilsa larvae/fry by
experimental fishing. Earlier studies indicated that hilsa breed yead rmowlmost all

the major rivers throughout the country. The BFRI, riverine station studies identified
the lower stretches and estuarine of the Meghna River as the major spawning grounds
of hilsa (Miahet al. 1999, Haldert al. 2001). The major spawnirground is shown

in the following Figure 6.
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Major Spawning Grounds of Hilsha in the Meghna Estuary ﬂ
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Figure6: Major spawning ground of hilsa in the southern part of Bangladesh

2.3.2 Economic profile of the hilsa fishery

January 2003

In Bangladesh, hilsa occurs in inland, marine, and coastal waters dragvested
throughout the year. Hilsa has the highest contribution to Bangladesh fish production
as a single species. It is considered the national fish of the country and contributes to
the national economy, employment and export. In the year-@60&out 11% of the

countryodés total fish production

came

from

thousand mt worth US $380 million. It contributes 1.0% to the GDP. On the other
hand, the government earned an average of US $630 million by exportavgi@ye
220 mt per year. An estimated 0.46 million people are engaged in hilsa and jatka

fishing. About 2% of the
in the hilsa fishery for their livelihoods (Halder 2002).

countryos

Present status difie hilsa fishery

tot al

Since the inception of the fish catch assessment survey system by FRSS, DoF, the
catch statistics of hilsa are collected systematically and reported in the Fishery
Statistical Year Boolof Bangladesh from 1983/84 onwards. In the countagional

hilsa catch ranged between 188l and 28328 mt with an average of 2681 mt

per year during the last 21 years and seems to be more or less stable over this time.
The total production has increased approximately 48% from 1987 to 2007 (Figure 7
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Figure 7. Total hilsa harvest from both marine and inland sectors in Bangladesh
(1987%2007)

It is evident that the hilsa fishery is experiencing recruitment-bsieing and growth
overfishing. A study in 2004 pointed otihat current fishing is close to the MSY
level. In the year 2003, the estimated standing stock size and MSY was 218 thousand
tons and 235 thousand tons respectively. The annual catch of hilsa wa@g022® in

the year 2003, which is very close to MSY leyBepartment of fisheries (DOF
200%). This indicates the ovdishing of the hilsa stock. Not only this, the
exploitation rate of hilsa was 0.33 (undeploitation) in 1985 but it has since
increased to 0.66 (owexploitation) in 2002. The present egjpation rate is about 2
times that of 1985, and the hilsa are esgploited by 0.16 times i.e. 32 % higher than
the optimum level (0.5). The length of ficgpture hilsa has decreased from 38 cm in
1985 to 20 cm in 2002Halder 2002). The total inland ad marine sectors hilsa
landings from 1984 to 2007 are shown in Appendix 1.

Comparison between inland and marine of hilsa landings

In Bangladesh, hilsa exist in inland, marine and coastal waters and are harvested
throughout the year. Until the introdien of mechanised boats and nylon twine in
early 1980s, the catches of hilsa were mainly concentrated in the inland waters and in
the estuaries and very little in the coastal zones. Although the total hilsa harvest is
more or less steady, the inland hitsdches havdecreased by about 15% during the
period 1987 to 2006. After the introduction of nylon twine and mechanised boats in
the marine sectors (Raja 1985 and Hall & Kasem 1994), the intensity of marine hilsa
catches have been increased. In spitiisf marine production has been increased by
about 26% during 1986 to 2006. During 1986/87 to 2006/07, the catches ranged
between 104 thousand to 198 thousand mt with an average of 137 thousand mt since
the base year 1986/87, the increase in marine lalsdings is about 45%. Such a
robust increase of hilsa production from the marine sector may be due to increased
fishing effort, expansion of fishing areas and may also be due to a decrease in
abundance and fishing areas in the inland wé#kegsire 8).
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Figure8: Trends of hilsa harvest both inland and marine sector in Bangladesh (1987
to 2007)

Export of hilsa

A considerable amount of hilsa is exported from Bangladesh. The minimum size of
exportable hilsa is about 1.0 kg. Hilsamainly exported to West Bengal, India and
some other countries in the Far East and MiditHist, European Union, America and
Australia. In Europe, USA and some other countries hilsa is available at the
Bangladeshi grocery stores. In the year 200083 Bangladesh exported 1148 mt of
hilsa, and in 2002006 it was increased to 3672 mDP (2007)(Table 2).

Table 2: Export quantity and value of frozen and chilled hilsa in the last five years
(Department of Fisherie®0F) 2007).

Yea Export volume (MT) Export earning (million Tk.)
20022003 1.148 15.000

20032004 1.930 79.000

20042005 3.584 51.950

20052006 3.672 63.610

20062007 5,20 3.700

From the above Table 2, it could be seen that in 2005 the exports suddenly
dropped. The reason is that the Government of Bangladesh banned the hilsa export for
this year. The whole year catch both inland and marine are locally consumed.
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2.4 The artisanal hilsa fishery in Bangladesh

The artisanal fisheries are by far the most importisheries in the marine sector of
Bangladesh. In the year 2006, about 93% of the catch comes from the artisanal fishery
and about 7% comes from the industrial fishery. Among the artisanal sector the hilsa
fishery contributes over 41% of the total catcly(ife 9).

Contribution in the marine Cotribution in artisanal
production production

W Artisanal
Fishery = Hilsa
m Industrial h
Fishery W Others

Figure9: Contribution of hilsa fishery in artisanal fishery in Bangladesh

The artisanal sector is characterised by use of local, traditional and primitive methods
of fishing. By implication, the characteristics thfe sector are supposed to be low
level of mechanisation, labour intensive fishing methods, and the prevalent use of
unsophisticated techniques.

The artisanal hilsa fishery is mainly a gill net fishery. Several traditional fishing
techniques are employew this sector. Artisinal fishing for hilsa can be done almost
throughout the year. The peak season is September/October, some minor peaks occur
in February, April and June. The catch from the estuarine sector was sold mostly at
the fishing ground itselo carrier boats; hence the shore landings are poor.

In the artisanal gill net fishery, mechanised and-mathanised boats are engaged for
hilsa fishing. As per statistics of FRSS, the total numbers of mechanised boats (MB)
and noAmechanised boats (NMEnd gears were.@237.3802 and 6682 respectively

in 1984/85. In 2005/06, these figures had increased 1@9286377 and 10816
respectively. A survey was conducted by GEF in 2002/03. According to this survey,
three types of boats engaged in marinesahitatching in Bangladesh. These are
trawlers (around 15 feet long) and tempo (around 10 feet long) boats used in
commercial hilsa fishing. Both types of boats are called trawlers or mechanised boats
with around 812 HP engine capacities. And the other masportant non
mechanised boats used in the artisanal sector are Chandhi boats which have existed
for a long period of time.

The hilsa stocks are exploited by a variety of gears, the most common of which are
the clap net, gillnet, driftnet, seine net,riter net, and fixed bag net; the largest
contribution, however, comes from gill/drift nets. Mechanised fishing with gillnets
accounts for the bulk of the landings from the sea. For this reason the number of
fishing vessels and gears increased day by day.
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Number of hilsa fisherman in artisanal sector in Bangladesh

Number of fishers involved in a fishery is an important aspect towards sustainable
development and management of the fishery. In a cowity survey, the total
number of fishermen involved ihilsa fishing was found to be about 464 thousand
belonging to 184 thousand families and of them 68% are full time and 32% are part
time (Table 3).

Table3: Total no. of hilsa fishermen in different areas of Bangladdsidér 20@b).

Name of | Total Total Total Total Total hilsa | Occupation
division district | fishermen | hilsa hilsa fishermen
village fisher Full time | Part
family (%) time
(%)
Dhaka 12 75.687 579 8.902 17.454 26 74
Chittagong | 8 257715 773 66.608 142649 56 44
Barisal 6 308270 1.743 100270 285001 65 35
Rajshahi 7 27.636 307 2879 6.372 24 76
Khulna 5 78.268 260 4570 11.783 10 90
Sylhet 2 9.500 41 383 825 10 90
Total 40 757.076 3.706 183.630 | 464.084 32 68

Among those hilsa fishermen (Table 3) 439 thodshelonging to 171 thousand
families are artisanal fishers. From 1987 to 2007, with an increase of boats and gears,
the numbers of hilsa fishers have been increased in the marine seetoumber of

hilsa fishermen from the inland sector may have deetebscause of less abundance

of hilsa in the riverine habitats and habitat loss.

Socioeconomic conditions of fishermen

Usually, it is told that the fishers are the poorest group of people in the country. But
little is known about their poverty levekbause very little work on the livelihood of

the fishers has been done in the country. Like other fishermen, hilsa fishers are poor.
There are three major categories of hilsa fishers: the boat owner, head mazhi (skipper)
and the crew. Usually the boat ows@wn the boats and nets and offer their boats
and nets for fishing to the head mazhi. The usual share of the above categories of the
fishers are that the boat owner gets/®9%6 of the total catch, the head mazhi gets 2

3% share, assistant head mazhi #ml boat driver get 1.5% share and the crew or
labour fishers, deducting the cost of fishing get only 1% shares for the fishing
operation. The annual expenditure for livelihood (except capital cost) of the artisanal
hilsa fishers was found to average TB.0A5 and for consumption it was an average

of Tk 38, 300 (BFRI2000). So the overall socteconomic conditions of the hilsa
fisherfolk in both the upper and lower regions are very poor. If the production or
CPUE decline, the socieconomic conditions ofthe hilsa fisher folk will worsen
further.

Marketing system of artisanal hilsa fishery
Hilsa is marketed and consumed all over Bangladesh. According to &iedt.

(2003), 88% of hilsa is marketed internally for domestic consumption while the
remainingl2% is exported. Most of the catch is consumed locally either processed or
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fresh. The catch from the artisanal hilsa fishery is sold directly to local agents. There
is no effective central marketing agency in the villages. Traders buy fish at low prices
from fishers located far from major urban centres. The traders visit different fish
landing sites daily buy fish and transport to markets in major towns. The local price is
set depending on the demand for fish and distances of villages from the major coastal
towns. Hence, the price of fish is attributed to the variable cost of transportation.
Prices tend to be lower farther away from the towns. Local agents supply the fish to
the town market and some fish are transported to processing factories. The market
price of hilsa depends on quality, size and weight, season, market structure, supply
and demand. Hilsa prices are known to follow a seasonal pattern, with the demand
period around festivals not necessarily coinciding with bumper harvest. Prices also
vary from market to market. Prices in town markets tend to be higher than in coastal
markets due to a larger concentration of consumers and superior family income
(Ahmed 2007). In comparison with the year 1984, the producer price of hilsa has
increased about sevéimes (Tk 20.0/kg in 1984 to Tk 130 in 200®)gpartment of
Fisheries (DOF) 2007.

Present situation of the artisanal hilsa fishery

The artisanal hilsa sector now a days is characterised by open access with crowding of
fishing effort. Hilsa experts nowdar that the most productive sites for hilsa remain
exploited. The study 2004 also stated that artisanal fishery resources have already
reached an upper level of exploitation.This is believed to be due to fishermen fishing
in the same areas since time immugial because of opeexcess with crowding of
fishing effort and due to lack of proper management practidaklér 2004b)As a

result CPUF has been seriously declineing for thedasple of yearsThe catch of
mechanised boats per year is estimatedeo33 mt in 1989/90 and subsequently
decreased to only 9 mt in 2005/06. The catch of-mechanised boats per year
ranged from 5.3 to 4 mt from 1989/90 to 2005/06.

For this study the data on the number of boats over time are not reliable. Therefore the
number of vessels and CPUE is calculated on an average basis. Such a huge increase
of boats and gears in the sector may result in-exploitation of the fishery, a
decrease in catch/unit effort landing to unsustainable conditions of the fishery and
ultimately a decrease of hilsa production. The total number of fishing gears and crafts

is shown in Appendix 2. The catch per unit effort of mechanised andnechanised

boats (MB and NMB) in the artisanal hilsa fishery is radically declining (Figure 11).
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FigurelQ: Catch per unit efforts of mechanised and-nwthanised boats

The radical decrease of catches of both MB and NMB also indicates excess fishing
effort, which could lead to ovexxploitation and vulnerability of the fishy.

2.5 Existing measures for conservation and management of the artisanal hilsa
fishery

Nationally, the artisanal fishery is the most important sector as it lands almost all the
marine catch and supports the majority of the fishermen. From a managemeiof poi
view, however, it is the most difficult sector to manage since fishermen are spread out
all along the shores, entry into the fishery is free, and normally fishing tends to be
their main source of income and employment in the coastal fishing comesuritie
Bangladesh fisheries authority has taken several measures for conservation and
management of the artisanal hilsa fishery in Bangladesh.

Existing policy for marine resources

In the early 1970s to 1990s there was no clear objective for the deneziopf the
fisheries sector. This lack |l ed to the dev
1998. There are five major areas of this
exploitation, conservation and maaom age ment
implement and support the National Fisheries Policy the government formulated the
ANati onal Fisheries Strategyo (NFS). There
Amarine sector sub strategyo. There is no
artisanal hilsa fishery.

For the conservation of the hilsa fishery some activities and management measures
are taken on the basis of this policy and other fishery regulations.

Restrictions on fishing gear

The Fish Act was declared in 1950. Under this actajatktch was banned in
Bangladesh. The use of current jal (monofilament gillnet) under the size of 4.5 cm
mesh size was banned in 1988the artisanal hilsa fishery, the operation of gill nets
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