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[Abstract] Chinese government had long emphasized agriculture production policy and devoted herself to achieve
a balance of food supply and demand. Accordingly, the government treated fisheries as a secondary interest and was
powerless to deal with the supply and demand balance of fisheries commodities. As a result, China faced a supply
shortage and remained low and stagnant consumption of fisheries commodities until 1983. However, the government
took a series of policies to improve the supply and demand balance since 1978 when China adopted an economic
reform. As a result, the supply and demand balance of fisheries commodities has improved greatly. This paper

discusses these recent structural changes from a food system point of view.
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[Abstract] In this paper, we examine the development process of the Southeast Asian tuna canning industry in the

context of the theories of multinational firm and development economics. Countries we survey are primarily
Indonesia, the Philippines and Thailand although reference is made also to other countries. Essentially, tuna canning
industries in Southeast Asia have acquired a unique pattern of development paths but hold certain differences in
development paths among countries. By applying different theories to different phases of their development, we can
achieve a better understanding of their current situation and help to predict their future prospects.
In the first section, we review theories of multinational firm and development economics. These are the theory of the
product cycle, theory of comparative costs, theory of unbalanced growth and resource exploitation practices for
Japanese import. In the second section, we observe the long-term trend of the tuna canning industry of Southeast
Asian countries within the context of the world trend. In the third section, we examine the development process of
each surveyed country and characterize the trend in each country as well as Southeast Asia as a whole. In the fourth
section, we shed light on the production and trade of flavored canned tuna that has been developed and distributed
recently in Southeast Asian countries. We categorize the products according to their taste and predict the future
direction of such development. In the fifth section, we refer to the possibility of spillover effects from the tuna canning
industry that might contribute to economic growth.
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ERRT 7u—7F, EEEFERY, RREEERR (LME), #%#HE (Oceans Act), £BROBR

[Abstract] :

With intent to analyze what the ecosystem approach to fisheries is, the ecosystem approach reflected in the
international instruments, such as the Stockholm Declaration, the Convention for the Conservation of Antarctic
Marine Living Resources, the U. N. Convention on the Law of the Sea, the Rio Declaration, U. N. Fish Stock
Agreement, was investigated. The guideline for the ecosystem approach to fisheries produced by Food and
Agriculture Organization was also checked. With the ecosystem approach to fisheries, it is required that States shall
adopt, where necessary, conservation and management measures for target stocks, and species belonging to the same
ecosystem or associated with or dependent upon the target stocks, taking into account the maintenance of the
integrity of marine ecosystem. However, it would appear that fisheries management within ecologically meaningful
boundaries is difficult, under the regime based on the U. N. Convention on the Law of the Sea. Since it seems that the
movement toward management within ecosystem boundaries is progressing internationally and regionally, we have to
continue the examination of the ecosystem approach to fisheries.
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[ABSTRACT] From 1991 to 2003, number of fishing boats increased from 43,940 to 83,122. The average power per
boat increased from 18HP/boat to 49.3HP/boat. Fishing productivity seems to be gradually decreased from
0.89ton/HP to 0.35 ton/HP. In this period, the yield of marine fisheries has been constantly increased with an annual
average of 5.73%. Last year, it reached 1.426 million tons in which 873,000 tons was from coastal fishing while the limit
is about 600,000 tons. That means there was a fishing overcapacity from coastal waters.

The current situation of development and management of Vietnam marine fisheries is presented.

Its disadvantages and weaknesses are clearly identified. Vietnamese government determined to improve its existing
fisheries management to obtain a sustainable one. Well planned strategies to make its fisheries better are clearly
stated. Important policies like Zero and preservative policies will be enforced. The government even gives up some its
controls to private sectors. More detailed suggestions are presented.

[Keywords] sustainable development, open asset, fishing productivity, Tonkin gulf, fishing capacity, community-

based fisheries management.

THE CURRENT SITUATION OF
DEVELOPMENT AND MANAGEMENT MARINE
FISHERIES IN VIETNAM

The yield of marine fisheries

From 1991 to 2003, marine fisheries continuously
developed at the speed, which increased an
average of 5.73% per year (Table 1). In 2003, the
yield of the whole country’s fisheries was 2.536
million tons in which the marine fisheries got
1.426 million tons equivalent to 56% of the total
fisheries yield. The offshore fisheries gained 0.553
million tons or 38.8% and the coastal fisheries
reached about 0.873 million tons or 61.2%.

Some tendencies of the development are
recognized during the past years:

+ The annual increase in the marine fisheries yield
is not because of the richness of fisheries
resources but of the increasing number of fishing
boats.

+ The mechanized level of fishing boats has been
rising quickly, but the marine fisheries yield has
not increased as the same ratio.

+ The reduction in the fishing productivity has
reflected the retrogression of the fisheries
resources and environment. (Figs. 1 and 2)

Labor force in marine fisheries

Labor force in coastal regions are abundant. The
number of people who make the living through
fisheries was about 1.608 million (in 1999), which
equaled to 2.11% of the country's population.
Now, that number is about one million. The
majority of fishermen are poor (their average
GDP is 160 USD per person). They work mainly
by their own experience, have a low level of
education and limited awareness of fishing
regulations. However, they are highly aware of the
community and willing to help each other.

The number of qualified captains and chief
engineers is small, just about 10,000. Their
knowledge and skills to use modern equipment
are limited.

The above references about the labor force limit
the efficiency of well equipped fishing boats.
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Table 1. Yield and export turnover of Vietnam (1991-2003)

Year - Yield(ton) Marine fisheries(ton) Aquaculture(ton) Exggg})h;{:)’gg)v d
1991 1,066, 330 730, 420 335,910 252, 000
1992 1, 086, 800 737, 150 349, 630 305, 300
1993 1,166, 169 793, 324 372, 845 368, 604
1994 1,211,496 848, 474 333,022 458, 200
1995 1, 344, 140 928, 860 415, 280 550, 100
1996 1,373,500 962, 500 411, 000 670, 000
1997 1,570, 000 1,078, 000 492, 000 776, 000
1998 1, 668, 530 1,130, 660 537, 870 858, 600
1999 1,827, 310 1,212, 800 614, 510 971,120
2000 2,003, 704 1,280, 591 723,113 1,398,170
2001 2, 248, 700 1, 369, 600 879,100 1,760, 610
2002 2,410, 361 1,434, 800 976, 100 2,014, 000
2003 2,536, 361 1,426, 223 1,110,138 2, 216, 694
T (%) 107. 48% 105.73% 110.47% 119.86%
From Annual report of Ministry of Fisheries (1991-2003)
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Fig. 1. Relation between fishing productivity and yield

When small boats operated along the coastal
areas, these limitations may be not much.
However, when operating big boats with modern
equipment, the lack of knowledge about advanced
technology, fisheries resources, and fishing
techniques will lead to the limitation of using this
equipment. Thus, the economic efficiency is low.

Marine fishing boats

In 2003 there are 83,122 engine boats with the total
power of 4,100,000 HP (Table 2). It was reported
that the number of boats has increased 1.89 times
and 4.97 times the engine capacity compared with
these in 1991. Each boat’s average power used to
be 18 HP and now it mounts up to 49 HP. The total
of offshore operating boats has been 6,258 so far
with the total power of over 1 million HP.
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Table 2. Number of boats and fishing productivity in Vietnam (1991-2003)

Year | Number of boat(unit) | Total horse power(cy) Yield ton) . dﬂ:;;ﬁﬁ:}'gﬁyeaﬂ
1991 43, 940 824,438 730,420 0.89
1992 54,612 986, 420 737,150 0.75
1993 61, 805 1, 291, 550 793, 324 0.61
1994 67, 254 1, 443, 950 878,474 0.61
1995 69, 000 1,500, 000 928, 860 0.62
1996 69, 953 1,543,163 962, 500 0.62
1997 71,500 1, 850, 000 1,078, 000 0.58
1998 71,779 2,427, 856 1,130, 660 0.47
1999 73,397 2,518,493 1,212, 800 0.48
2000 75, 928 3,185,558 1, 280, 590 0.40
2001 78,978 3,722,577 1, 369, 600 0.37
2002 81, 800 4,038, 365 1,434, 800 0.36
2003 83,122 4,100, 000 1,426,223 0.35
T (%) 105. 45% 114, 30% 105.73% 92.51%

From Annual Report of Ministry of Fisheries (1991-2003)

In recent years, although number of big boats
tends to increase, the number of small boats with
under 23 HP still contributes a high percentage
(about 50%). Big boats with over 300 HP get only
2% and most of them are operated in South Viet
Nam.

. The number of boats operating in coastal areas is
85% and offshore areas are just 15%.

Most equipment is simple, especially safe
equipment. Some big boats, which are recently
built and able to operate offshore, are equipped

with communication and safety equipment
accordingly to the regulations. Most small boats
equip with no equipment that follows the
regulations,

The operating range of fishing boats is relatively
wide and the fishing regions are not fixed.
However, some big fishing areas with a lot of
fishing boats have been formed in Tonkin gulf, the
Southern Central, and the South West. These
areas are only 50-70 kilometers away from the
shore.
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Kinds of marine fishing

Kinds of marine fishing are diverse. According to
the current statistics, there are over 20 different
kinds classified into 5 categories as follows:

+ Trawling: 31.9%

+ Purse seine: 6.9%

+ Gill net: 14.5%

+ Long lining: 19.5%

+ Others: 27.2%

In terms of offshore fishing there are:

+ Trawling: 33.1%

+ Gill net. 23.8%

+ Long lining: 21.1%

+ Others: 22%

Fishing ports

By the end of the year 2002, sixty three fishing
ports have built; 47 of them are in coastal
provinces and 16 are on islands.

On the whole, the logistic at these fishing ports is
unsuitable and hardly synchronous; their form of
activity is just “market,” which bears the
characteristics of exchanging fish for other goods
such as ice, gasoline, food, etc...

The followings are some weaknesses in these
fishing ports.

+ Scattered and locally operating, lacking the
cooperation with other localities

+ No essential support for fishermen to sell their
products with true value and to provide useful
services according to their requirements

+ Lacking credits activities to help fishermen.

Managing marine fisheries in Vietmam

Since 1991, the Organization of Fisheries
Resources and Environment Conservation has
been established and has horizontally operated
from Fisheries Ministry to Fisheries Service in
each province to monitor fishing boats.

At present, the system of fishing boat
management consists of the Department of
Fisheries Resources And Environment
Conservation (which belongs to Fisheries
Ministry) and 36 branches of 28 coastal provinces
and 8 other ones.

Most of these branches have only been equipped
with one or two fishing-monitor boats. Some
provinces have fishing-monitor offices at the
estuaries to control the boats’ activities. However,
most of them don’ t have proper facilities to make
the monitoring efficiently.

The total number of boat managing staff is 700 in
which  there is 170 staff in charge of boat
maliagement and over another 500 responsible for
conserving fisheries resources. Most of them are
non-professional; they have hardly been trained
well.

Boat registration

The number of fishing boats, mainly big boats,
already registered is about 70% of the total of
current boats. Small boats operating along the
coastal waters haven't been able to be managed
yet. '

With respect to the management, only
administrative management is essentially done.
Technological management is still illogical;
technicians do not have enough knowledge and
skills. Therefore, the technology control is just
like a symbolized step in a procedure to allow
fishermen to fish at sea. The quality control,
especially the technological control of newly built
boats, is weak. There haven't been any criteria
about equipment appropriate for each fishing
boats’ characteristics.

The quantity and quality of the crewmembers
haven' t been determined yet.
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Issuing fishing permits

Issuing fishing permits for boats has been done
since 1991. In 2000 together with the governments
permit cancellation, fishing permits were also
cancelled. Re-issuing fishing permits was done in
2002.

In the 1990s, the Fisheries Sector had a lot of
decrees of the Fisheries Ministry related to
fishing permits. For example, the regulations
banned destructive fishing methods, limited
fishing areas, and managed fishing areas and
species (Table 3). In reality, these regulations
have had certain effects on the management of
marine fisheries in Vietnam.

Monitoring the operations of fishing boats

In the past few years, the staff of local Fisheries
Resources and Environment Conservation has
become one of the main monitoring forces at sea.
Every vyear, thanks to the forces' activities,
thousands of law violations about conserving
fisheries resources have been administratively
fined, and many others have been brought to
justice.

At the moment, our country has just directly
monitored fishing boats (and it has not indirectly
monitored by means of cameras yet), so there are
a lot of problems, such as: '

+ Some provinces have not regularly monitored
due to the lack of money and staff.

+ The staffs in charge of monitoring do not
cooperate well.

Consequently, violations identified and settled
down are much lower than actual incidences.

Supporting fishermen
The marine fisheries in Vietnam is in a small

scale; over 95% of the marine fisheries yield is
done by local fishermen. There are 6 central State

enterprises and 15 local State enterprises, but 463
cooperatives and 4,300 groups of fishermen.

The support for fishermen is very limited. The
trade, consumption and provision of fisheries
services are mainly done by private sectors. They
loan fishermen money to pay expenses, such as
gasoline, ice, raw materials, and food. In return,
the private lenders are the only buyers of their
loan fishermen. Of course, they quite often buy at
unreasonable price, which is unfair to fishermen.

Conclusion

We can evaluate the current status of developing
marine fisheries in Vietnam as follows:

+ There have not been any appropriate fishing
strategies in Vietnam resulting in many problems
and illogicalities in the fishing process.

+ Fishing in Vietnam is still done by the people,
mainly in the fishing household size. Most of the
fishing boats are wooden ones with low power,
operating in coastal waters, and the fishing
technology is not updated.

+ The offshore fishing boats are not synchronously
invested. The boat owners and crewmembers lack
the knowledge of management, fisheries
resources, as well as advanced fishing technology.
+Thelogistic services (fishing ports, fish marketing
facilities, ice making factories, cold storage etc)
have not yet met the standards; therefor, the
offshore fishing boats have been operated
inefficiently.

+ The assignment and devolution of management
in the basis branches and regions and that of
economic components have not been well
organized. So, the fishing still bears the
spontaneous characteristics.

+ The awareness of a sustainable fishing has not
been emphasized. Most fishermen do not
recognize that efficient fishing must be done
together with the protection of ecological
environment.
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Table 3. List of species banned from catching in Vietnam

No. Scientific name No. Scientific name
1 Pteria maxima 11 Balaenoptera musculus
2 Hilsa toli 12 Neophocaena phoca enoides
3 Anguilla Pacifica 13 Dugong dugon
4 Notopterus chitala 14 Catlocarpio siamensis
5 Semilabeo notabilis 15 Crinidens sarisso phorus
6 Pangasianodon gigas 16 Chelonia mydas
7 Paramesotriton deloustali 17 Dermochelys coriacea
8 Crocodylus porosus 18 Lepidochelys olivacea
9 Crocodylus siamensis 19 Eretmochelys imbricata
10 Lipotes vexillifer 20 Scleractinia

From Circulation No. 01/2000/Ministry of Fisheries dated 28/04/2000

+ Due to so many boats fishing in coastal waters,
fisheries resources have been reduced rapidly.
That leads to low productivity.

+ Vietnam Sea is in the region of monsoon tropical
climate; therefore, it is directly influenced by
weather changes like storms, whirlwinds, or high
tides. When a storm is coming, marine fisheries is
the first sector suffered from bad consequences
and has the most damage.

SUGGESTIONS FOR VIETNAM FISHERIES
MANAGEMENT TO OBTAIN SUSTAINABLE
FISHERIES

Vietnamese government will do the followings to
develop sustainable fisheries:

Planning the fishing strategies:

These strategies must be compatible with the
rules of sustainable development. Based on the
understanding of fisheries resources and fishing
characteristics in Vietnam, those strategies will
give out rational plans for different fishing areas.

Executing the principles of input- fishing
management:

It means to manage the quantity and the size of

fishing boats. It also means to stop the open asset
for both the offshore and coastal fishing.
According to these rules, it is crucial to manage
the regisu'a{tion and fishing permits for fishing
boats. However, we need suitable regulations and
assignments on the basis of decentralization.

Managing on the indices of fishing:

Vietnam is in a tropic region, so its fishing areas
have multi-species. Thus, its fishing boats must
have multi-gears. The management on the indices
of the fishing needs to be done. They consist of
the number of fishing boats, the fishing
productivity, the yield, the revenue, and the
permissible kinds and sizes for fishing. The
constant checking of the above indices of fishing
production has helped us to achieve a right
evaluation of fishing in each period. By doing so,
we will have modern suitable management.

Applying the “Zero” developing policy for
marine fisheries:

It means to not increase the yield over the years.
Executing responsibly the fishing principles is the
main content of this policy. Besides, it is
necessary to establish the Marine Preservation
Areas (MPA), the Artificial Coral Reefs (AR), and

Re- Stocking.
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Carrying out the preservative fishing policies:

Some solutions are minimizing the fishing by the
means of destruction (by banning completely the
use of explosives and Cianure for fishing),
determining the banned-fishing areas and time, as
well as kinds of nets and sizes of mesh.

Applying the management principles of
decentralization:

The current ways of fisheries management in
Vietnam are still centralized. The management
offices are not the local representatives, so they
do not get any support from the concerned people
in the region. This has a strong influence on the
plan of development and execution.
Decentralization has reflected not only by the
policies but also by the structures and
organizations of fisheries management office at all
levels.

Improving knowledge and skills for the work
force:

The advanced technology helps to refine the
technological procedures in forecasting fishing
areas, making a plan of controlling production,
fishing techniques, improving fishing gears,
logistic services, cold storage, and processing sea
products. Thus, training the work force to update
with the advanced technology is one of the most
important aspects to develop marine fisheries in
Vietnam. The work force includes managers,
technicians, fishermen, and workers.

Investing synchronously the system of logistic
services:

On the islands and ports that close to important
fishing areas, conditions of facilities need to be

improved and services need to be broadened.
Facilities include quays, oil tanks, and ice
factories. Services consist of sales, cold storage,
semi-processing, anchorage, and storm prevention.

Increasing the awareness of a sustainable
fishing concept:

It needs to be done by all managing levels, as well
as common fishermen. Up to now, this modern
principle has been quite new to Vietnamese.
Therefore, only by enhancing the awareness for
the whole society, from policy makers to
executors, desired results can be achieved. This
can be done through workshops for people
working in the field, public broadcasting, school
lessons, brochures at related location.

Applying the community-based fisheries
management:

By entitled to share responsibilities and benefits,
fishermen determine to catch and conserve
properly fisheries resources. The community-
based fisheries management helps them to realize
that the sea is closely connected to their lives and
their future generations.
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[ABSTRACT] In the last three decades coastal fishery has created employment, provided a supply of good quality
animal protein for Thai people. The fishery resources of Thailand are treated as common property, anyone can take
benefit from these resources. They are, therefore, heavily exploited by fishers who employ various types of fishing
gear. Arising from the development of Thai coastal fishery and the increasing in number of coastal fishers, two severe
problems, i.e., the fishery resources depletion problem and the conflicts among fishers problem now exist.

So far, the management of coastal fishery is centralized. The Department of Fisheries (DOF) is the sole agency in
managing coastal fishery and all of the management measures has established by the DOF without consulting with
the fishers or other stakeholders. Thus, the DOF is hardly to get a satisfy success in coastal fishery resources
conservation and management. Therefore, in order to achieve the sustainable development of coastal fishery, a new
approach of management should be considered. )

In late 1993, with the financial support of the Asian Productivity Organization (APQO), Prof. Tadashi Yamamoto is
invited to Thailand for providing technical assistances on community-based fishery management, fishing right and
decentralization management to DOF officials and instructors of the Faculty of Fisheries. In early 1994, the DOF set
up several committees for establishing a decentralize. management system. Owing to the reshuffle of the DOF
Director General and the economic crisis of the country, the progress of the development is very limited although the
present Constitution is clearly mentioned that the government has to manage the natural resources and environment
through decentralization.

In late 2003, with political reason, the DOF is pushed by the Deputy Minister of Agriculture and Co-operatives to
implement decentralized fishery management through fishery co-management and fishing rights system for coastal
fishery. Then, several committees again have been established and each committee has his own assignment. Many
instructors from universities and stakeholders are invited to be a member of committees. To support the
decentralization approach, a Provincial Fishery Management Committee is established in every coastal province with
the mandate of managing the fishery in provincial fishing ground. The members of provincial committee include small-
scale fishers, commercial fishers, chairman of Tumbon (Sub-district) Administrative Organization (TAQ), instructors
from universities, DOF officials and other stakeholders. Instructors and officials act as technical advisor only and they
will not engage in committee voting. At present, Thai Fisheries Cooperatives are not active in fishery management due
to the constraints on legal framework and fisheries cooperatives management. To develop the decentralized
management in Thailand may require time and considerable cost because there are many problems to be solved. This

is the great challenges to everybody concern.

[Keywords] Thai coastal fishery, Decentralized management
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INTRODUCTION

Thailand is a typical tropical country with a total
area of 513, 115 sq. km. of which about 35 per cent
can be classified as mountainous areas. The large
and varied interior of the country possesses rich
aquatic resources. In addition, Thailand’s ‘coast
line of 1,875 km includes the Northern and
Western reaches of the Gulf of Thailand (GoT)
which are relatively shallow waters rich in marine
life, and the Southwestern coastline extending 740
km along the Andaman Sea. These comprise
essential nursery areas for juvenile marine and
brackish water organisms of significant economic
importance, and offer good potential for coastal
aquaculture development (1).

Thailand has 24 coastal provinces which are
classified into 5 coastal zones as follows [5]:
Coastal Zone I-Eastern part of the GoT; Coastal
Zone Il-Inner part of the GoT; Coastal Zone III-
Central part of the GoT; Coastal Zone IV-
Southern part of GoT; and Coastal Zone V-
Andaman Sea.

For fishery management and statistic collection
purpose, the fishing grounds of Thailand are
divided into 12 fishing areas of which seven are
within the EEZ of Thailand (2).

Roles of coastal fisheries to national economy

Coastal fishery is one of the important sectors of
Thai fishery industry. Its roles in the national
economy are as follows (3):

To provide high quality animal protein for the Thai
people. In the past, fish were treated as the
cheapest animal protein. Coastal fishery is the
main source of fish supply for domestic
consumption. At present, the fish per capita
consumption in Thailand is being around 30 kg.
To create national income. In 2000, the gross
domestic production (GDP) of fisheries sector

was 2.8 billion USS§ which accounted for about 2.5
per cent and 27.6 per cent of national GDP and of
agricultural GDP, respectively.

To create employment. Fishery industry can
absorb a considerable number of labors for
capture fishery, aquaculture, fish processing and
fish marketing. From 1995 Marine Fishery
Census, the total number of fishers was about
320,000 comprised of 70,000 full-time commercial
fishers; 180,000 small-scale fishers; and 70,000
engaged in fisheries related activities. The coastal
fishery could absorb a number of labor forces in
the rural areas and results to the declining of
social problems in the country.

To earn foreign exchange. Thailand is a major
export country on fishery commodities that earn
around 3 billion USS$ annually from 1995. The
major fishery commodities are fresh and frozen,
canning and salted, dried and smoked. The
important exported fishery products were frozen
fish and frozen cuttlefish. The relative shares were
approximately 14-19 per cent and 11-14 per cent of
total fishery export, respectively. The coastal
fishery contributes the main portion of raw
material for frozen fish and cuttlefish as well as
canned crab due to the high quality of the catches.
To create linkage industry. Along with the
development of coastal fishery, many linkage
industries ; i.e., ice plant, net making factory, cold
storage and processing plants have been
established. This result to the increasing of
national income and employment.

Structure of Thai coastal fishery

Fishery households

In 2000, there were 53,112 marine fishery
households in the country of which 98.7 per cent
of them are small-scale fishery households. The
small-scale fishery household is the household
that operate fishing without boat, with non-
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powered boat, out-board powered boat and in-
board powered boat of less than 10 GT. The total
number of fishery households decreased by 18.8
per cent from 1995 but total number of small-scale
fishery households increased by 12.0 per cent.
The majority of the small-scale fishery households
was in Coastal zone IV and V (NSO, 2001). These
reveal that the coastal fishery resources will be
overexploited particularly in the Southern of GoT
and Andaman Sea. Thus, the cases on fishery
conflict normally appear in these two areas.

Fishing boats

Fishing boats that operate in the coastal area can
be divided into three groups, i.e., non-powered
boat, out-board powered boat and in-board
powered boat. All of them are wooden boats. The
2000 Intercensal Survey of Marine Fishery results
reveal that the total number of fishing boats in the
country was 58,119. Out-board powered boats
were the largest group in the country with 72.7
per cent. The second largest group was in-board
powered boats accounting for 22.8 per cent. Non-
powered boats were the smallest group which
constituted only 4.5 per cent. Thus, the total
number of fishing boats that operate in coastal
areas were 51,078 boats.

Fishing gears

The major fishing gears employed by Thai coastal
fishers are fish gill net, crab gill net, fish trap, crab
trap, long line, bamboo stake trap, push net, baby
trawl, set bag net and other manual gears. In the
past, the small-scale fishers use low efficiency
gears and small in scale that result in their low
catches. However, with the rapid development of
the fishing technology, the efficiency of fishing
gear of small-scale fishers has increased and
resulted in a high total amount of fishing effort.
The small-scale fishers normally employed more
than two fishing gears due to fishing season and
available of fishery resources.

Problems of Thai coastal fishery

The fishery resources in Thailand are treated as
common property anyone can take benefit from
these resources. They are, therefore, heavily
exploited by fishers who employ various type of
fishing gears. Arising from the development of
Thai coastal fishery in the last three decades,
many serious problems now exist. The two most
severe problems are (4):

Fishery resources depletion. This is the most severe
problem of coastal fishery. Studies on the
assessment of many important economic species
found that the fishery resources in coastal areas
are being overfishing and the fish stock is being
depleted. Furthermore, the catch composition of
marine fishery products has higher trash fish. The
small-scale fishers have less catch and the size of
caught fish is become smaller. The catch per unit
of effort is reduced more than half in the last
decade. These result from overfishing and
degradation of aquatic environment.

Conflicts among fishers. Owing to limited fishery
resources, the fishers who employ different types
of fishing gear and use the same fishing ground,
compete with each other in exploiting the
resources. This leads to conflicts among fishers
both small-scale fishers and commercial fishers.
This problem is becoming serious as the number
of cases and degree of conflicts are increasing day
by day.

In the next decade, if these two problems cannot
be solved the coastal fishery of Thailand may
collapse.

COASTAL FISHERY MANAGEMENT PROGRAM

So far, the DOF is the agency that take
responsibility on coastal fishery management of
the country. The DOF realize the problems of
coastal fishery which is why many management
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measures have been implemented to protect and
develop the coastal fishery resources. The
important measures so far taken are as follows (3):
Area and seasonal closures. This measures is
mainly aimed at recovering the Indo-Pacific
- mackerel (Rastrelliger brachysome Bleeker), or
“Pla Too" in Thai, which is an important
economic species in the country. The DOF
conducted a long-term study on this species and
found that the coastal areas are the spawning and
nursery grounds of the species for the period
from February to May. As a result, the declaration
of 28 November 1984 of the Ministry of
Agriculture and Cooperatives prohibits trawling
and purse seining in upper south of the GoT for
two periods, 15 February to 31 March and 1 April
to 15 May. The gill netters that operate in this area
must use nets with mesh size of 4.7 cm and above.
For the same reason, the Ministry announced
another declaration on 11 April 1985, which
prohibits trawling, purse seining and gill netting
with mesh size of less than 4.7 cm in the Andaman
Sea Area from 15 April to 15 June.
Gear restriction. In order to preserve the coastal
fishery resources, the Ministry declared a
regulation on 20 July 1972 which prohibits
trawling and push netting within 3,000 m from
shore. These gears are considered to be
destructive in that they catch a big amount of
trash fish, more than half of which are juveniles of
economic importance. Furthermore, these gears
disturb the sea bed, resulting in a decline of
fishery resources.
Limited entry. Owing to the limited fishery
resources, in 1980, the DOF made an
announcement regarding the registration of
trawlers and push netters in an attempt to control
the number of these gears. No more licenses
were issued to fishing vessels. Only the fishers
who have fishing licenses can apply for an annual
extension of their fishing licenses. The fishing
licenses are non-transferable to other operators

except when these are children of fishers.

Mesh size limitation. For the protection of small-
size pelagic resources, fishing with light-lure and
net with mesh size of less than 2.5 cm are
prohibited by the declaration of Ministry of 14
February 1977. For squid fishing with light from
electric generator, the mesh size must be 3.2 cm
and above, as declared on 5 November 1981.
Although these measures have been implemented
for more than two decades now, the coastal
fishery resources have yet to recover to a
satisfactory level for the following reasons:

1. The DOF is not the only agency
implementing fishery management
program. There are several agencies
concerned with the program. Thus, it is
very hard for the DOF to implement any
measures efficiently.

2. The collaboration by fishers is limited. As
mentioned above, fishery resources are
treated as common property and coastal
fishery is open access fishery. The fishers
are not willing to collaborate with the DOF
for the fishery management program. They
just want to catch as much as they can each
day because they believe that if they follow
the DOF fishery program, they will be the
losers.

3. The law enforcement cost is very high. The
construction and operation costs of patrol
boats are considerable; the DOF provides
quite a big budget for them each year in
the past two decades but it is still
inadequate. Furthermore, it is doubtful
whether the benefit from recovery of
fishery resources can meet the cost of law
enforcement.

4 . Low efficiency of enforcement. The limited

' number of staff and patrol boats versus the
coastal length of 2,614 km allows the huge
number of fishing boats to operate various
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types of fishing gears. Other reasons for
the poor enforcement of laws in Thai
waters are as follows:

» Lack of motivation by field staff to enforce
laws;

+ Lack of appropriate and effective penalties;

- A view that many illegal fishers have no
alternative source of income;

+ Pressure brought to bear by influential
persons who include owners of fishing
boats, creditors of fishers, middlemen (who
may also be owners and creditors), and
sellers of fishery inputs such as fuel, nets,
ice, etc;

+ Lack of appropriate equipments on the part
of law enforcement units;

* Lack of staff in law enforcement unit; and

+ Cultural attitudes relating to enforcement
prohibitions.

DEVELOPMENT OF DECENTRALIZED
COASTAL FISHERY MANAGEMENT

Decentralization is the delegation of power,
authority and responsibility from the central
or national government to lower levels,
or smaller units of government, such as states or
provinces, or to local-level institutions, such
as community organizations. Decentralization can
be operationalized in four ways:

- Deconcentration: the transfer of authority
and responsibility from the national
government departments and agencies to
regional, district, and field offices of the
national government.

+ Delegation: the passing of some authority
and decision-making powers to local
officials. The central government retains
the right to overturn local decisions and
can, at any time, take these powers back.

+ Devolution: the transfer of power and

responsibility for the performance of
specified functions from the national to the
local governments without references back
to central government. The nature of
transfer is political(by legislation), in
contrast to decentralization' s administrative
transfer, the approach is territorial or
geographical rather than sectoral.

* Privatization: the transfer of responsibility
for certain governmental functions to
NGOs, voluntary organizations, community
associations, and private enterprises (6).

The development of decentralized coastal fishery
management of Thailand can be classified into
phases as follows.

Preparation Phase.

The failure of the fishery management program in
the past has pushed the DOF to rethink on
managing the coastal fishery of the country. A
concept that has received much attention is
decentralized management. The coastal fishery
should be managed by the stakeholders and
communities. The essence of such system is that
fishers or fisher institutions, rather than the
government, should be responsible for the
management and regulation of fishery. It is
generally believe that if fishers or fisher institutions
were given management responsibilities, they
would be committed and responsive to
management and conservation measures (7).

In 1993, the DOF with the collaboration of the
Department of Fishery Management (DFM),
Faculty of Fisheries, Kasetsart University,
established a community-based fishery
management (CBFM) program for Thai coastal
fishers. However, the understanding on CBFM
concepts of concerned people is very limited.
Thus, the DFM, with the financial support of the
Asian Productivity Organization, invited Professor
Tadashi Yamamoto to Thailand in December 1993,
Professor Yamamoto spent one month with
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researchers from DOF and DFM, a one week
seminar was organized at DFM in order to convey
a clear concept of CBFM for researchers and
instructors. Then a ten-day field trip was made to
three provinces in Southern Thailand to meet the
provincial fishery officials and heads of several
fishing communities to explain the concepts of
CBFM to them.

In early 1994, the DOF set up several committees
for establishing the CBFM in Thailand. The
urgent tasks are (a) drafting a new fishery law to
incorporate the CBFM and (b) pilot project
preparation. Unfortunately, due to the economic
crisis of the country and the reshuffle of the DG
of DOF, this program has a slow movement only
three pilot projects have been implemented and
most of the coastal fishers misunderstood on the
concepts of CBFM.

The present Constitution that enacted in 1997
provided many sections for decentralized
management. In Section 76 of the Thai
Constitution has mentioned that “The State shall
decentralize powers to localities for the purpose of
independence and self-determination of local
affairs +-+reee The State shall promote and
encourage public participation in laying down
policies, making decision on political issues *+**** o
This means that the government has full
responsibility to promote decentralization and
public participation. In addition, Section 79
stipulates that “The State shall promote and
encourage public participation in preservation,
maintenance and balance exploitation of natural
resources and biological diversity and in the
promotion, maintenance and protection of the
quality of environment in accordance with the
persistent development principle as well as the
control and elimination of pollution affecting
public health, sanitary conditions, welfare and
quality of life” .

Result from the Section 76 and 79, a Tambol
Administrative Organization (TAO), the local

organization at sub-district level is established in
each Tambol for the whole country. It has given a
mandate on local environment protection and
natural resources conservation and management.
However, most of the TAO officials can not carry
out their mandates due to their low position and to
the fact that the TAOs are controlled mainly by
local influential groups.

Legal framework preparation phase

In order to provide legal support to decentralized
management of coastal fishery and to accord with
the above Sections of the Constitution, a new
fishery law is drafted with participation of all
stakeholders. This law consists of 16 chapters as
follows:

Chapter I Principles
Chapter II: ~ Definitions
Chapter III:  Zones

Chapter IV: Management of Aquatic Resources
Chapter V:  Community-Based Fishery Management
Chapter VI: Inland Fishery Zone
Chapter VII: Coastal Marine Fishery Zone
Chapter VIII: Commercial Marine Fishery Zone
Chapter IX: Overseas Marine Fishery Activity
Chapter X: Foreign Fishing Activity in Thai
~ Waters
'Chapter XI: Aquaculture
Chapter XII: Protected Species and Protection
Areas
Chapter XIII: Health, quality and Export
Chapter XIV: Monitoring, Control and Surveillance
Chapter XV: Jurisdiction and Penalties
Chapter XVI: Miscellaneous
There are many sections that related to
decentralized coastal fishery management
through fishery co-management and community-
based fishery management systems. The key
contents of those sections can be summarized as
follows.
1. Encourage fishermen, fishing communities,
the public, and provincial and local
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authorities to work together to create Local
Fishery Committee for the purpose of
better managing, conserving and
developing the aquatic resources (Section
18).

2. Establish a Local Fishery Committee
(LFC) and designate an area of waters
within coastal marine fishery zone which is
under jurisdiction of the LFC. The LFC has
exclusive authority to issue local fishing
permit (Section 19).

3. An area of coastal marine fishery shall
designate as a designated community
fishery area. Members of the public can
initiate and participate in decision-making
regarding the establishment of criteria for
and creation of a designated community
fishery area (Section 51).

4. No person shall harvest aquatic resources
within the Coastal Marine Fishery Zone
unless the person engaged in - the .
harvesting is registered small-scale fishers
or the person who has a permission written
from LFC (Section 59).

Although the draft new fishery law is a
comprehensive fishery law that covers all aspects
of fishery industry, but it requires a long
procedure for getting approval from the
parliament. So far, the law is under the
considerations of agencies concerned.

Implementation phase

In September 2003, with the political reasons, the
Deputy Minister of Agriculture and Cooperatives
Ministry pushed the DOF to implement
decentralized coastal fishery management with
the following procedures.

1) A Fishery Management Committee (FMC)
is established in every coastal provinces. The
members of the committee comprise of
representatives of small-scale fishers and
commercial fishers (equal number),

chairman of TAO in the province, fish
monger, fish processor, representative of
governor, 2 instructors from university and
Provincial Fishery Chief is chairman of the
committee. According to the advice of
Professor Yamamoto, the instructors and
other officials will not engage in any voting.
Their main task is to provide technical advice
and other assistances.

2) The mandate of FMC is to designate the
provincial fishing ground and establish
fishery management measures for this
fishing ground. However, the management
measures that establish by FMC should not
overrule any fishery management measures
of the DOE. In addition, FMC has authority in
granting a fishing right to a fisher. At present,
all coastal provinces have finished the
establishment of their provincial fishing
grounds and some provinces have
overlapping areas. Base on the proposed
fishing ground of each province, the DOF will
be the agency to finalize the provincial fishing
ground of each province. For the
management regulations and measures,
some FMCs have proposed some measures
but these measures are not implemented due
to lack of legal support.

3) Al fishers both small-scale and commercial
fishers have to register with the Provincial
Fishery Office. Only the registered fishers
can apply for a fishing right. The registration
covers number and size of management of
fishing vessel and types of fishing gear and
their number. The Provincial Fishery Office
provided a registration service for every
fishing community. So far, there are a number
of fishers that did not registered owing to
lack of information.

4) When the new fishery law is enacted, the
FMC members will be authorized on law
enforcement. They can arrest any poachers
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who operate fishing in their own provincial
fishing grounds.

5) In order to understand the attitudes of small-
scale fishers and other stakeholders on
decentralized management, the DOF with the
collaboration of Coastal Development Centre
(CDC), Kasetsart University conducted a
survey in 22 coastal provinces from February
to April 2004. The interviewed samples are
2,200 samples of which the majority are small-
scale fishers and the others are commercial
fishers, NGOs, researchers, officials and
instructors from universities. The collected
data is analysis by the researchers of CDC
and the report of the study will be available in
June 2004. The outcome of the study will be
used for next step implementation.

Pilot projects

In order to gain an experience of decentralized
management, the DOF implemented two pilot
projects one in Phang-Nga Bay (Andaman Sea)
and the other in Bangsaphan Noi (GoT). The first
one is semiclose sea model and the second one is
open sea model. The Phang-Nga Bay project has a
good progress because there was a good support
on budget and assistances from the DOF, Bay of
Bengal Program and Italian NGOs. Furthermore,
the small-scale fishers in Phang-Nga Bay are very
active to participate in decentralized management.
The followings are the activities of the project.
Management of Mangrove Resources. The coastal
fishing communities have realized that mangrove
forest is the home of aquatic animal juveniles and
the abundance of fishery resources has a close
relationship with the available mangrove forest
areas. Therefore, in most fishing communities
notice boards “ Do not cut the mangrove trees”
have installed in mangrove forest areas. Apart
from the conservation campaign, mangrove
reforestation and forest activities have also been
performed in these areas. Mangrove reforestation

program is one of the main activities that the
people (including students) in the fishing
communities have fully participated. Because the
fishers have realized that if the mangrove forests
in their communities are rich they can assure that
they will have a good catch. In addition, the
fishers can earn more money from eco-tour in the
mangrove forest areas. A committee has
established in many fishing communities, this
committee has an authority to set up regulations
for the sustainable utilization of mangrove forest.
Management of Sea-Grass Resowrces. Similar to
mangrove forest, the sea-grass areas are the good
habitat for aquatic animals, especially blue
swimming crab the target species of small-scale
fishers. The sea-grass areas are destroyed by
trawlers and push net as well as by pollution. Sea-
grass transplantation that was conducted in some
areas in the South of Thailand showed good
results with the subsequent appearance of
commercially important aquatic animals as well as
dugong in the sea-grass beds. Some fishing
communities have an agreement to declare the
sea-grass area as a marine protected area and they
are not allow anyone to fish in that area. The
enforcement has been practiced by the member of
the communities.

Releasing Gravid Female Blue Swimming Crab. A
large number of gravid female blue swimming
crabs were sold daily in the markets. In order to
avoid the resources depletion problem, the fishers
have established a program on releasing the
gravid female crab. In Phang-Nga Bay two sets of
cage 2x2x2 m were distributed to the fishing
communities in the target areas. The caught
gravid female crabs were stocked in the cages
until they spawned and were then sold. The
money from selling the crabs was kept as a
revolving fund for the group. At present, the
revolving funds of the fishers groups in Phang-
Nga Bay is more than 100,000 baht. In some
fishing communities, the money is donated to the
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temples, mosques or schools,

Sea Ranching Activity. In order to enrich the
coastal fishery resources, the DOF has provided
seeds of shrimps, fish and crabs for releasing
them to coastal areas particularly the areas where
close to fishing communities. This activity can
encourage a sense of ownership and responsible
fishing behavior within the fishing communities
for their fishery resources and aquatic
environment in coastal waters. The fishing
communities have a willing to pay for the seeds
and fry in the future because they learned that
they can get better catches from this activity.
Determination of Conservation Zones. To secure
the coastal fishery resources, the small-scale
fishers have requested the DOF to use buoys to
marks areas for the conservation of aquatic
resources in coastal areas and also requested a
notice board to warn against fishing operations in
these areas.

Surveillance Measures. In order to protect their
fishing grounds from the poachers, the fishers
have grouped themselves and requested the
provincial governor to designate or appoint them
as “Volunteer to protect the aquatic resources” .
Monitoring, control and surveillance were
conducted continuously at night with the
competent authority, i.e., policeman, DOF
officials. In order to strengthen their capability in
surveillance practice, the DOF with the
collaboration of Thai Royal Navy has provided a
training course on “Marine Protection Volunteer”
for them. The training covers military practices
and knowledge on fishery law and regulations.
Fishing Gear Replacement. Since trawlers and
push net are treated as the destructive fishing
gear, therefore the fishers in the fishing
communities who employ these gears will be
convinced or pushed by the other fishers to
change their destructive gear to the non-
destructive gears (gill nets, traps, hook and lines,
etc.) The DOF has provided a compensation fund

for the one who want to replace the gears.
Community Fish Market Establishment. In general,
the small-scale fishers have to sell their catches to
the local middlemen or money lenders and they
normally obtained the low price. Thus, if the
fishers need more money they have to catch more
and more that results to the depletion of the
coastal fishery resources. Therefore, for getting
higher income from the same amount of catch,
the fishers have grouped together and established
a community fish market in the fishing
community. The members of the group
accumulate their daily catches with the group and
once the amount of catches reach the target the
group will call for an auction. With the big amount
of fish, there are many fish mongers join in the
auction and then the price of catches has
increased 30 per cent from the individual sell.

The pilot project in Bangsaphan Noi has less
progress due to the inadequate number of staff to
implement the project and the assistances from
outside are rather limit. In addition, the fishers in
this area have less attention in project
participation than the fishers in Phang-Nga Bay
and the open sea has more difficulties in
management. However, from both pilot projects
the DOF can gain both success and failure
experiences for further improvement.

Constraints of the development

The development of decentralized management
through CBFM in Thailand is slowly making
process owing to the following reasons:

1. The key persons of DOF lack a clear
understanding of the concept of CBFM,
thus leading to lack support on the
decision makers of DOE.

2. The present fishery law and fisher
institutions law are not in accord with the
CBFM.

3. Since fisher institutions are the main
mechanism for the development of CBFM,
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the fisher institution in the country is not
well organized and weak in actions.

4. The small-scale fishers in many areas
hardly to accept CBFM due to their low
level of socio-economic conditions and
knowledge on CBFM.

5. Most of the fishery officers and other
officials concerned with the CBFM have
inadequate understanding of the concept of
CBFM.

6. Lack of external agents. The number of
competent NGOs, academic and research
institutions that can assist in defining the
problem,; provide independent advice, ideas
and expertise; guide joint problem solving
and decision making; initiate management
plan; and advocate appropriate policies are
rather limited.

CONCLUSION AND RECOMMENDATIONS

Decentralized coastal fishery management aims at
sharing authority and responsibility to manage the
fishery between government, the community of
local fishers, and other resource stakeholders.
Decentralized management addresses the crucial
management issues of who controls the rights to
use the fishery resources and who obtains the
benefits from these resources. Decentralized
management shows promise for addressing many
of the requirements of sustainable, equity, and
efficiency in small-scale fishery management.
However, it should keep in mind that
decentralized management requires compromise,
respect and trust between all stakeholders.
Therefore, the DOF should provide adequate
personnel and budget for continuous development
of decentralized management.

In order to achieve a rapid progress of
decentralized management, the followings should
be done.

1. The new fishery law should be enacted as
soon as possible then the decentralization
has full legal support.

2. Since the fishers institutions such as
fishery cooperatives which are the key
body for decentralized management are
rather weak due to inappropriate of the
present laws. Thus, a fishery cooperative
law should be drafted urgently for
strengthening the fishers institutions.

3. It is revealed that the majority of the
fishers and fishery officials lack of
understanding on the concepts of
decentralized management that including
FCM and CBFM. Thus, the DOF with the
collaborations of NGOs, and academic and
research institutes conduct short-term
training course and information transfer
through available media for common
understanding of resources stakeholders
and public on decentralized management.

4. The collaborations of all stakeholders
should be strengthen and encourage them
to work together as partners not
competitors. _

5. Adequate financial resources should be
provided for decentralized management.
The sustained funding is crucial to the
sustainability of decentralized management.
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[ABSTRACT] Fisheries resources are resource is a great natural asset to this planet and ensuring the responsible
use of these resources can enrich the lives of its people. However, global fishery resources are under high and
mounting pressure which is severe, particularly in the developing countries. Until recently, traditional fisheries
management failed to prevent over-exploitation and degradation and often ignored the socio economic aspects in the
case of small-scale fisheries. Moreover, many developing countries face major constraints in capacity and the ability to
promote implementation of long-term sustainable policies. International concern about people and their resources has
significantly impacted thinking about how fisheries should be managed and the need for greater responsibility by
fishers and managers is becoming more frequently heard. Bangladesh, a reverine developing country of South East
Asia where more than 70% of the population lives in flood plain and coastal situations, fisheries resources suffer from
severe over-exploitation so resource protection is important in sustaining the contribution of aquatic products to food
security and livelihoods for the people. This situtation urgently requires effective management measures. This This
can be best achieved by involving all user groups and the national fisheries agency, as the leader of the managers, for
long term success oriented ultimately
towards societal well-being, and based upon economic and resource sustainability. The purpose of this paper is to
provide background information on the fisheries of Bangladesh and to justify the implementation of community-based
fisheries management (CBFM) as vital if sustainable solutions are to be found.

[Keywords] CBFM, Potentials, Inland Fisheries, Bangladesh.

INTRODUCTION

Aquatic resources is a great natural asset to a
country and ensuring the responsible use of these
resources can enrich the lives of its people. The
long-term economic prospects of a country largely
depend upon the sustainable use of its unique
natural resources. Nevertheless, resources are
finite and there are competing uses for them.
Moreover, the challenges for sustainable multiple

use of these resources are evident globally. There
will continue to be a need for it to be managed
responsibly for a variety of purposes.

Until recently, traditional fisheries management
has resulted over-exploitation, degradation, low
level of compliance (1, 2) and often ignored the
socio economic aspects in case of small-scale
fisheries (3). The most significant issues arising
from existing fisheries management changes will
be the resource protection and the equity in the
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allocation of access to the resource, both between
and within the various users groups. In order to
accomplish such targets it is important that the
future management arrangements be designed in
an integrated manner. Moreover, many developing
countries face major constraints in capacity and
the ability to promote implementation of long-term
sustainable Policies (4).
For instance, Bangladesh is a small riverine
developing country which covers an area of
144,000 square kilometers with a population of 140
million and has a high population density (about
800 persons per km’ or only 0.57 ha per head).
More than 70% of the population of the country
lives in flood plain and coastal situations and they
have a perception about the fish and aquatic
resources as a natural capital asset resource
which needs no care but requires only
exploitation. As a result, the country suffers from
rampant over-exploitation and implementation
overload of its aquatic resources. However, still
there is excessive centralisation, fisheries
development strategies are obsolete, the legal
framework for fisheries is not strong enough, and
there is a little provision for fisheries research in
the country. :
Hence, as has been seen over the last 30 years,
fisheries are still marginalized in public
development policy: small-scale fisheries are
scarcely mentioned in national development plan.
This may be mainly due to a lack of knowledge
and communication concerning the role played by
small-scale fisheries particularly in the case of
food security, poverty alleviation, and employment
generation in the rural society of the country.
However, it may be partly due to institutional
factors, including the weak capacity of the
fisheries sector to express, define and defend its
interests Finally, it may also be a result of
‘psychological’ factors linked to the perception
which policy-makers, civil society in general, and
some donors have about the small-scale fisheries.

Therefore, the socio-economic conditions in small-
scale fisheries communities are relatively
alarming(4), where the aquatic resource
protection is an important ingredient in sustaining
the contribution of aquatic products to food
security and livelihoods for the people; this
urgently requires effective management measures
to be introduced (5).

There is great potential in the small-scale fisheries
of the country when it can be managed in a
participatory manner, and this needs to be
demonstrated to provide greater understanding by
the all concerned and create a positive image of
small-scale fisheries particularly their economic
and social benefits. The purpose of this paper is to
provide background information of the inland
fishery of Bangladesh and justify the
implementation of CBFM activities as vital if
sustainable solutions are to be found.

SMALL-SCALE CAPTURE FISHERIES OF
BANGLADESH

‘Bangladesh is a South Asian country located

between latitude 20°34° and 26°39  north and
longitude 80° 41" and 92° 41 east. It is bordered by
India to the west, north and the northeast,
Myanmar to the southeast and the Bay of Bengal
on the south (Fig. 1.).

Bangladesh is a land of rivers and its mostly flat
territories are crisscrossed by rivers. Rivers
connected with the oxbow lakes (Beels & Haors),
floodplains, marshes and deltas constitute its
inland water bodies and associated wetlands that
are the home of a wide variety of aquatic plants
and animals(6, 7). They sustain thousands of
communities with a wide range of benefits
including communication facilities, irrigation

facilities, drinking water etc. Particularly, the
floodplains of Bangladesh, however, provide
interplay of social, environmental resource
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Fig. 1. Map of Bangladesh

management and developmental concerns.
Unfortunately, the aquatic resources of
Bangladesh are in critical situation such that their
sustainable economic development is a priority
issue for the country in coming decades. Small-
scale fisheries of the country - mainly capture
fisheries of the floodplains and rivers - contribute
greatly to the livelihoods of the rural people owing
to the very high productivity of the country’ s vast
nutrient-rich inland water areas, enhanced by the
tropical climate, and very fertile soil.

The major river system, along with their hundred

of tributaries, carry huge volumes of nutrient-rich
runoff from their catchments areas - water which
is enriched further with nutrients from soil and
vegetation during its way across the numerous
flood plains in the monsoon season, when much of
the country remains under water (8, 9). Varieties
of aquatic organisms are including 260 indigenous
freshwater bony fish species that belongs to 145
genera and 55 families (10) making a very rich
aquatic bio-diversity in the inland aquatic area of
Bangladesh (Table 1).

In addition, hilsha (Tenualosa ilisha) is an

Table 1. Aquatic bio-diversity in inland open water fisheries resources of Bangladesh

Kinds of species

Number of species

Finfish

Endemic

Prawn

Turtles & tortoises
Chelonia

Exotic fish

Fresh water mollusk
Aquaculture

Crabs

Aquatic mammal
Threatened

260
1
63
31
25
13
20
6
Few
2
25

Source: National Water Policy(11), Baer (12) and FAO (13)
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important single species of the country , which is
a highly demanded fish in the local market and
the annual catch of over 200 000 t accounts for 20%
of national fisheries production of Bangladesh (14,
15). Besides the large number of fish species, the
coastal and mangroves also support 24 species of
shrimps belonging to five families with high
commercial value which play an important role in
the economy (16, 17).

Unfortunately, there are conflicting demands on
the floodplains. The demand for agricultural
production, particularly rice, encourages attempts
to dry out the floodplains with a reduction in the
open water areas and their fisheries resources.
The fish stocks are under threat of depletion due
to indiscriminate and uncontrolled harvesting (6).
This situation has further been complicated by the
physical loss, shrinkage and modification of
aquatic habitats and threatened at least 25 riverine
and floodplain fish species of the country (Table
). Increased use of pesticides and fertilizers in
agriculture and growing industrial pollution are
also contributing to the deterioration of the
aquatic environment (18, 19).

On the other hand, artisanal fishermen of
Bangladesh caught a large quantity of “Jatkas”
(hilsha fry) in river system and in estuary by
using small meshed gill nets (20). The research
survey carried out by the Bangladesh Fisheries
Research Institute at Chandpur in 1997-98 shows
that some 0.04 million metric ton (Mmt) of Jatkas
numbering about 5100 million were caught in
1998 and the total yearly demand for fish in the
country is 2.30 Mmt of which about 0.50 Mmt are
short of supply (21).

In addition, the impacts of the present shrimp
culture practice are quite alarming, since it is
mostly dependent on wild sources of tiger shrimp
(Penaeus monodon) fry that causes the death of
many other aquatic organisms. The conversion of
mangrove areas to shrimp farms has obviously
resulted in huge economic gains but also creating

a long-term harmful impacts to the coastal
communities. A number of authors have reported
on the worst problems encountered by communities
including the lost of access to ownership by the
poor, reduction in employment opportunities,
impacts on biodiversity from mangrove utilization,
reduction in fruit trees, difficulty in poultry
farming , scarcity of drinking water and
percolation of salts in the surrounding soils (22,
24)

However, by the commencement of the East
Bengal State Acquisition and Tenancy Act of 1951,
all inland fisheries resources (rivers, canals and
permanent water bodies), except those from
privately owned fish ponds that are relatively
gma]l and closed, have fallen under the state
jurisdiction, with legal ownership held by the
Ministry of Lands (MOL), and to a lesser extent,
sub-district councils (25). Furthermore, around
12000 public water bodies, that are usually very
high productive and provides the livelihoods for
many surrounding communities, have been leased
to the highest bidders.

Although preference has been given to the fisher’
s co-operatives, either directly or by bidding
through a cooperative, control remains to in the
hands of rich and influential people (26). The
value of formal access arrangements to these
resources, such as leasing (centrally managed),
has increased rapidly, providing a little revenue
for the government but encouraging more
complete depletion of the resource by
leaseholders (27). In many cases the state-
established systems have proved to be ill-adapted
to the needs and aspirations of small-scale
fisheries communities (4) and have not made it
possible to initiate activities to bring sustainable
improvements to their livelihoods (28, 29).
Despite the many initiatives undertaken over the
last 3 decades, the lack of an appropriated and
sustainable management system, which meets the
specific needs of small-scale fisheries, to facilitate
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community access to aquatic resources
homogenously and sensibly, has been a recurrent
problem in Bangladesh. Although the New
Fisheries Management Policy, 1986 (NFMP) has
appeared to be a good initiative to address the
associated problems. This policy has represented
the first steps towards promoting CBFM approach
and attempted to ensure the long-term
sustainability of fisheries resources as well (25).
Again, with respect to resource utilization, the
fishing communities had unlimited access to the
open water area which are the ideal natural
breeding ground for many commercial and non-
commercial fish species, the result being over-
fishing and severe resource degradation. In fact,
these kinds of mounting demand and short of
supply have merged to make the population of
these fisheries-dependent riverine’ communities
very vulnerable. Continuing failure in fulfilling the
ever increasing demands for fish in the country
only increasingly threatens the livelihoods of the
people and destroying the aquatic resources.
Under these circumstances, there is an immediate
need for a rapid and substantial evolution of
existing fisheries management strategies to
support sustainable resource use. There must
evolve a more dynamic partnership using the
capacities and interest of the local community and
resource users, complemented by the ability of
the national government to provide enabling
legislation and administrative assistance for
greater participatory approach.

Therefore, the prospects of introducing
community based fisheries management, in the
small-scale capture fisheries of Bangladesh, to
improve management efficiency particularly in
relation to resource protection, food security and
socio-economic development have been
highlighted to draw increase attention for the
need of greater involvement of stakeholders.

Resource protection

A series of measures has been introduced in the
fisheries sector since independence in 1971,
mainly to support training for individual farmers
as well grass-roots organizations on aquaculture
but a few to partly provided a supportive
environment for the implementation of fisheries
management. The conservation and protection of
the aquatic resources has been stated as the main
national objectives (30) but counter productive
development strategy plans, centralized policy of
leasing the public water bodies and open access to
public water bodies have become a major constraint
for the development and implementation of a sound
national fisheries strategy (8).

The needs and aspirations of the fisheries
communities have been hardly taken into account
in the formulation of previously implemented
projects. As a result, the situation concerning
resources degradation and poverty in small-scale
fisheries communities is now relatively alarming
(8).

The Department of Fisheries (DOF) in
Bangladesh has 845 technical officers and 3278
supporting staff with very limited funds available.
Its ability for monitoring, control and enforcement
over a large area of isolated water bodies and
catch activities of over 3 million fishermen is
distinctly limited (31). The fishing communities,
for their part, see the government’'s regulatory
efforts as an attack on their means of subsistence
since their livelihoods are increasingly threatened.
The fact is that governments have not been
successful in solving the present crisis affecting
most important fisheries such as hilsa (21) and
compliance with rules and regulations by fishers
has generally been low. The current situation
suggests that the government and public are
jointly responsible for the present resources
degradation and it also predictable that if the
sector policies do not change, more crises and
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conflicts will appear.

At the centre of the solution, the government
needs to encourage the formation of fishermen’s
organizations at community level and the
facilitation of their representation at local, regional
and national levels, thereby creating a sense of
ownership and accountability by the small-scale
stakeholders in the decision-making and
enforcement process. Simultaneously, the
fisheries communities themselves need to play an
active role in the whole management process, in
order to ensure that the objectives identified are
as close as possible to their own aspirations and
ownership of the resources. At this stage, NGOs
can play an important role by supporting
community for successful establishment of the
whole process.

Furthermore, it has been also confirmed that the
participants had an opportunity to see that the co-
management systems established, for instance, in
the jointly implemented community based
fisheries management pilot project (CBFM-1) area
of the country, had made it possible to better
protect resources and the most vulnerable groups
(such as landless people) and that they proved
profitable (32-34)

If the effective resources protection measures are
to be built up to give sustainability and to ensure
equal access to resources, partnership for the

- management of the inland fisheries resources

must  be promoted, together with capacity
strengthening for the stakeholders.

Food security

It is important to take into account that inland
small-scale fisheries are entrenched in larger
aquatic resource, social, economic and political
systems of the country. Particularly, the
nutritional contribution of the small-scale fisheries
of Bangladesh is very important to the life of the
rural people of the whole of Bangladesh and fish
alone supplies about 60% of animal protein intake
(35).

The present annual per capita fish consumption in
rural areas is 4.4 kg for low-income people (36).
However, the target of the current Fifth Five-Year
Plan (31) is to raise this per capita daily
consumption to the level of 25.6-34.4g by the
terminal year 2002.

To achieve this target, based on an estimated total
population, the required production of fish should

Table 2. Inland open water fisheries resources of Bangladesh

(Unit: Metric Ton)
Water PercEBnt of Annual Total Catch fisiaiis Dovvsi
INLAND EISHERIES Area  totalinland —5raraneT 26012002 (A) (B)  Increase
(Hectare) waters ) ®)
(a) Inland Open water (Capture)
(1) River & Estuaries 1,031,563 23.13 150,129 143,592 -6537 -4.35
(2) Sundarban 12,035 12,345 310 2.58
(3) Beel (Depression) 114,161 2.56 74,527 76,101 1,574 211
(4) Kaptai Lake 68,800 1.54 7,051 7,247 196 2.78
(5) Flood Lands 2,832,792 63.52 445,178 449,150 3,972 0.89
Capture Total 4,047,316 90.75 688,920 688,435 -485 -0.07
(b) Inland Closewater (Culture)
(1) Ponds & Ditches 265,500 9.95 615,825 685,107 69,282 11.25
(2) Baors (Ox-bow Lake) 5,488 0.13 3,801 3,892 91 2.39
(3) Coastal Shrimp & Fish Farms 141,353 3.17 93,014 97,605 4,591 4,94
Culture Total 412,341 9.25 712,640 786,604 73,964 10.38
INLAND TOTAL 4,459,657 100 1,401,560 1,475,039 73,479 5.24

Source: DOF (41)
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be raised to 2.30 Mmt whereas the reported catch
in the inland area amounts only 1.40 Mmt [36]
with a continued shortage in the catch in the River
& Estuaries (Table 2).

Data presented in Table II display one of the most
important features about the uneven fish catch in
the countries fisheries resources. On the other
hand, the total catch of the inland fisheries had
been estimated on the basis of a Frame Survey
conducted in 1981-83 (37) which is too old to use
to make an assessment of the present catch status
since presently there is a severe scarcity for fish in
the whole country.

In practice, there have been many changes that
have already taken place or are in progress such
as the increase of fishing effort and the increase
of total demand for fish. Increasing emphasis
should be placed on to identify the recent species
status in the bpen water area since it have been
reported that of among the 260 inland fish species,
54 face different categories of threats, of which 12
are critically endangered, 28 are endangered, 14
are vulnerable and 35% of the wetland-dependent
mammal, amphibian, and reptile species are also
either extinct, threatened, or commercially
threatened (38). Moreover, there is no evidence

that the comparison of the real resources status
and the exploitation rate have been made with in
the socio-economic context of the country which
is very important for policy makers to asses the
performance of the existing activities.

On the other hand, it have been also identified
that the national statistics are somehow poor and
often conflict with the actual situation and with
each other which is one of the basi¢ problem for
fisheries analysis, planning and evaluation in the
country (35). It is also particularly unrealistic, to
make a judgement, based upon this 21 years old
technique, because it may not properly reflect the
present rate of exploitation and may resulted
weakly based future projections and targets for
fisheries policies.

It has also been reported that in the early sixties
the inland fisheries of Bangladesh contributed
about 90% of the total production of the country
but presently account for around 36% only (31).
Although inland open water area of the country in
which fish capture takes place comprises over 90%
of the total area but contributes less to the total
catch than fish cultivation which takes place in
only 10% of the total area (Fig. 2.).

The continued fall in catch and income linked to

Capture
Area
91%

Catch in
Culture area,
786,604MT

Catch in
Capture area,
688,435 MT,
47%

Data from DOF (41)

Fig. 2. Area and catch of Inland open water area by hectare (H) and metric ton (MT)
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the high level of exploitation of resources due to
open access and increased risk from the growing
difficulty of access to the resources due to leasing
of public water bodies has resulted in insecure
livelihoods for fisheries communities, ultimately
contributing to increased poverty. In fact, the
target fish species are becoming a scarce resource
due to increased fishing effort resulted from open
access to the public water bodies, including the
major rivers, by the fisher's community lacking
alternative job opportunities.

On the other hand, the country has a fairly very
large area of open water area that covers over
4,047,316 ha that remains with out or a little
management measures. By the introduction of
CBFM approach to theses vast area can offer an
estimated 0.20 Mmt additional fish for the country.
There is a wonderful difference in the recorded
catches in different management regime including
the catch reported in the CBFM-1 project sites
(Fig. 3.).

It is believed that there are considerable prospects
for the CBFM approach in case of the inland open
water areas of Bangladesh. A number of case
studies reported that, particularly in the CBFM-1
project area, the communities have succeeded in

734

Catch in privately managed
area

Data from DOF (37) and Rahman, et al., (39)

635

Catch in Govt managed

ensuring their own food security through
increased protein intake and the use of the income
from fishing activities(40).

It has been also reported that in field trial sites in
Bangladesh, annual per capita income increased
by about 16 percent during three years of project
period, and fish consumption rose by about 2
percent [30]. It has been also been recorded that
yearly yield increased from 3,932 kg to 17,40kg
and the number of fish species increased from 46
to 64 in seasonal and perennial and wetlands as
result of the community-based fish habitat
restoration and management in a wetland in north-
central Bangladesh (39).

Under these prevailing socio-economic conditions,
it is unlikely that the government initiative alone
will guarantee the protection of the fisheries
resources and better nutrition for the majority of
the people.

Therefore, the introduction of community-based
fisheries management would provide the most
appropriate measures for the food security of the
fisher communities and for the promotion of
sustainable management of fisheries resources of
this densely populated country.
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Catch in the area left

area without management

Fig. 3. Fish catch rates in different management'regima
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Employment and economy

Fishing is the traditional occupations for most of
the rural communities of Bangladesh. Fisheries
have been an integral part of the life of the people
of Bangladesh, and play a major role in the
national economy, particularly in foreign
exchange earnings. Over 73% of all households of
the country are involved in the inland fisheries
(41) with the contribution to Gross Domestic
Product (GDP) over 5% (42), to Gross Agricultural
Product (GAP) about 14% and represents around
9% of the total export earnings (43).

Like other developing countries, small scale
fishing has become the occupation of last resort
for many rural poor people in Bangladesh. Off
course, this opportunity resulted from the open
access policy relating to inland open water and
coastal fisheries of the country with the exchange
of over-exploitation. However, the sector alone
provides an opportunity of employment for over 2
million fishermen through fish catching, fish
trading, fish transport and related business
facilities (44), and over 10 million people engaged
as part time fishers or subsistence fishers for
family consumption (45).

Nevertheless, the country-suffers from a very
high rate (27.95%) of unemployment (46) which
urgently requires a solution, if the country is to
secure economic and social well being.
Unfortunately, the persistent poor status of
fisheries resources and inadequate fisheries
management together with the lack of alternative
employment opportunities creates an ever
increasing pressure on the fisheries resources of
the country.

On the other hand, based upon a variety of case
studies, it can be estimated that a CBFM approach
can also contribute significantly to the livelihoods
of 48 million households of the nearby areas and
can create an opportunity of additional full time
employment for over 7 million people of the

country which can be a significant step forward
towards the attainment of the national policy
objectives (47).

In addition, it has been also reported by a number
of authors that through the participatory
approach, individuals have managed to be
employed and more income generated, which has
helped the fisheries communities set up a
functional savings and credit association in the
CBFM-1 project area (32, 34).

Furthermore, it is a fact that the social organisation
set up under fisheries co-management is generally
well adapted to the small-scale fisheries sector.
This can resolve the present socio-economic crisis
of the country effectively, since it is primarily
based on the principles of proximity, accessibility,
sustainability, partnership and the involvement of
the beneficiaries.

Most importantly, the failure to prevent over-
fishing of important stocks, the opportunities of
obtaining the national policy objectives without
jeopardizing the equity issue and to increase the
overall management efficiency, are among the
main reasons why the government of Bangladesh
has to aim for a CBFM approach.

It is also very important for a fishery dependent
community to emphasize the relationship between
the prevailing crisis in the fisheries sector and
fisheries management within the context of the
Code of Conduct for Responsible Fisheries
(CCRF) and to identify suitable remedial
measures in fisheries through a range of actions
from participatory planning to implementation of
community-based fisheries management activities.
Finally, a recent endorsement by FAO member
states regarding the need for greater support to
small-scale fisheries towards community based
management has generated legitimate grounds for
the country to be convinced for the introduction
and implementation of CBFM approach, given the
scale of employment and income it provides, and
its role in food security (48).
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CONCLUSION

National and international experience increasingly
suggests the need of participatory management
measures for the sustainability of fisheries
resource. These lessons must be learned and
capitalised on without delay for the grater interest
of the people and government of Bangladesh, If
they are to improve their living conditions and
livelihoods, the existing fisheries resource
management problems need to be resolved with
urgency. The introduction of a CBFM approach in
the inland fisheries of Bangladesh is vital, for the
protection and the sustainability of the country’s
fisheries resources, to resolve the present
management crisis in a realistic way and to offer a
better life for the people.
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[ABSTRACT] Ashurar beel, an open perennial capture fishery of 400 ha, and located in north west Bangladesh
was familiarized as indiscriminant and uncontrolled fishing by in-migrant people before being brought under
Community Based Fisheries Management project in 1996. Caritas, a nongovernment organization and a lead partner
of the project undertakes various extensions and process of empowering fishers to carry out their own development
and manage their renewable resource.

Village based groups with 527 fishers and 77 women were organized. A Beel Management Committee was formed
representing all the fishers and women groups. Training to enhance skills, awareness of sustainable fishery
management, adult literacy, micro credit and other support for improving the reality of life have been provided.
Fishers established a permanent sanctuary in 8 ha deepest part of the beel and enforced a ban on fishing during
selective months in the whole beel so that brood fish could spawn and fry could grow and spread throughout the beel.
As a result catch per unit fishing effort, restore bio-diversity and fish consumption are all reported to have increased
substantially.

The paper summarizes the experiences of Caritas in management strategies in terms of community development and
to enhance the fish production in beel. Enhancement by conservation (sanctuary) measures for natural fish by the
fishing communities has given a new impetus to management. Project support has enabled fisher communities to
establish management committee. These have taken within their means and are appropriate to the nature

of the waterbody.

[Keywords] Capture fishery, community development, fishery management, sanctuary, and bio-diversity.

INTRODUCTION Around 75% of rural families are engaged in
seasonal consumption fishing from floodplains,
Bangladesh possesses rich and diverse aquatic khals (canals) and beels. Fish constitutes 5.3% of
resources in its extensive inland open waters with the GDP and more than 12% of the country's
over 250 fish species, numerous flora and fauna export earnings. The annual average growth of
and generates livelihood for millions of rural fish is 6-8%. The nutritional survey revealed that
people. Fish, fisher and the fisheries are 63% animal protein in the diet comes from fish and
indissolubly linked to each other and influence the intake of fish rose to 33 gm/person/day.
social and economic activities of the country. Inland open water fisheries are major aquatic
About two million people are engaged in common property resources in Bangladesh
commercial fishing and associated activities. covering over four million hectares and produces
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plentiful of fish. The total fish production of the
country is 1.78 million metric tons (mmt), where
1.30 mmt came from inland fisheries (1).

The fish populations and stocks were under threat
of depletion in terms of both quantity and species
diversity due to indiscriminate and uncontrolled
fishing. The physical loss, shrinkage and
modification of aquatic habitats have further
complicated this situation.

In Bangladesh, most of the inland open-water
fisheries exploitation activities are small-scale and
traditional. Since the British colonial period
several policies were adopted as management
tools for inland open water fisheries. Nonetheless,
any of the options did not fully prove to be a
success and sustained. In view of the priority on
poverty reduction, especially of the fisher
community, Bangladesh government has taken
initiatives to ensure their access to fisheries
resources not only for the improvement of their
livelihood but also for augmenting the resource.
There is every prerequisite to meet the conditions
to increase inland fisheries production
significantly involving fisher community which
should be an important approach for sustainable
management of fisheries in Bangladesh. At the
present time and common with other country, a
new concept namely, Community Based Fisheries
Management (CBFM) has been launched since
1995 for improvement and management of inland
open-water fisheries. Department of Fisheries
(DOF) initiated this approach highlighting the
relationship between fisher communities with
fisheries resources in an integrated system
ultimately developing sustainable fisheries
management based on scientific norms. This
proposition forms the basic concept of CBFM
project.

The case study site

Ashurar beel, a criss crossed river like perennial
waterbody of 400 hectares is situated within
Nawabgonj and Birampur upazilas under Dinajpur
district in northwest Bangladesh. Geographically
the waterbody is located between 25°25' to 2529
N and 89°00/ to 89°05 E. The beel has been
brought under the project for development. The
beel is bounded on the south by metalled road. On
the north, northeast and west there are 14 villages
and earthen road. The forest Shorea robusta is
located along the southern side of the beel.
Seasonally the water depth ranges from 0 to 10
meters in different parts of the beel. During the
dry season water is left isolated in eight deeper
depressions locally known as dahas. People from
the distant villages also occasionally fish in the

‘beel. Most of the households are Muslim and

majority of them fish for income (2).

The community based fisheries management
project

The activities for development of the beel under
the CBFM project have been in progress since
1996. The project has been aimed to develop a

framework, by testing alternative models of

GONGO-Fishers collaboration in fisheries
management. The program was designed to
achieve a greater efficiency, equity and
sustainability of open water fisheries resources by
its surrounding community. However, the specific
objectives of the project are to:

- Ensure more sustainable exploitation of open
water fish resources, including protecting
natural recruitment of indigenous species to
the fisheries.

+ Promote equitable distribution of benefits
from fisheries to community people.

+ Provide alternative income for people to
reduce pressure on the fisheries.
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+ Develop capability of local institutions for
sustainable management practice.

Under the project model, administrative
responsibility for the water bodies would be
handed over from the Ministry of Land to the
Ministry of Fisheries and Livestock and then on to
the Department of Fisheries. The latter then
responsible for taking government revenue from
the fishing community. Field staff of DOF at the
district and upazila levels also involves in
supporting management initiatives by the
communities.
The NGOs have prime responsibility for assisting
fishing communities to strengthen their
organizations and to develop alternative income
sources. WorldFish Center conducts research
activities and surveys. The Ford Foundation
funded the first phase of the project while the
second phase is funded by the Department For
International Development (DFID) since 2001.
This collaborative initiative gave a momentum
towards the productivity, sustainability and
distribution of benefits. Caritas, a non-government
organization engaged with the project since 1996
to support fishers' mobilization and to perform
the following objectives:

* To organize and motivate fishers surrounding
each waterbody towards a greater

understanding and development of initiatives’

to implement CBFM practices into the
particular fishery.

+ To diversify occupations of fishers through
the creation of new income generating
opportunities.

+ To strengthen the process of community
development, through the formation of
people' s organization at each location
through which community access to the local
fishery and CBFM will be enhanced.

PREVIOUS MANAGEMENT STRATEGY

Historically, Ashurar beel has been a capture
fishery. Fishing rights were leased out but there
was also free access for small-scale fishing during
monsoon. People of two different tribes (Saontal
and Orao) claim to be the original fishers in the
area. People displaced by the river erosion from
different parts of the country, migrated to the beel
area during 1960s and become dependent on
fishing in the beel. People of some villages have
privatized the nearby dahas by placing Kathas
(brush piles) and thus used to keep hold of their
mastership in the locality. People of one village
could not get entry for fishing into the dahas close
to another village and resulted conflict in case of
violating this norm. There were 17 kathas in the
beel, which often caused contention among the
resource users. Respect and neighborly attitude
were rarely followed among the villagers because
of different cultures and customs. Fishers from
outside the locality also fished in the beel.

Once the beel was blessed with an abundant and
diverse fish fauna. The most common fishes

were Mystus temgra, Puntius shophore, Channa
striatus, Channa wmarulius, Channa punctatus,
Wallago attu, Clarius batrachus, Heteropneustes
fosillis, Aoricthys aor, small shrimp, smaller
number of major carps and common carps.
Fishers used different gears either individually or
collectively including current net, cast net, seine
net, gill net, bottom trawl, dip net, bamboo trap,
long line, hook and spear. In 1989-90, an outbreak
of fish disease caused mass mortality of fish and
the existence of some indigenous fishes were
under threat.

During the regime of Pakistan, the beel was
leased out for Rs. 5000 a year and the fishers paid
Rs. 5/net/year for fishing. In 1975, a group of 7-8
people who used to fish in the beel formed a
cooperative society and took the lease through
auction and other fishers then paid the society for
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the right to fish. Leasing continued up to 1986
when the beel came under New Fisheries
Management Policy and the DOF issued fishers
with individual licenses against payment. In 1995
96, the beel came under the Third Fisheries
Project of DOF. The project released a huge
number of carp fingerlings into the beel largely
through subsidy and added part of the costs of
this to fishers license fees.

In 1995, after the stocking, DOF announced and
imposed a fee that 20% of the total value of the
stocked fish should be collected as cost recovery
from the listed fishers. The fishers were
disappointed of the message and explained that
they caught the stocked fish as soon as it released
and before being grown out to a marketable size.
Moreover, there was a severe flood into the
region, which swept away the fish through the
openings. There are about fifteen major openings
in the beel through which the fish escape away
from the beel during monsoon. Again in 1996
stocking, a fee of 30% of the total value (Tk.
600,000) of the stocked fish was imposed on the
fishers, but the fishers were unable to pay because
of insufficient harvest. Thus stocking program
resulted poor performance. Fortunately the
revenue collected by the government from this
fishery is lower. The annual lease increased from
Tk. 5,798 in 1992 to Tk. 11,798 in 1998. Even at the
present moment the beel is treated as an open
water fishery and some disputes continue over
fishing access among the people around the beel.

- THE COMMUNITY DEVELOPMENT
APPROACH

The speciality of newly introduced project CBFM
is to listen and perceive the opinion of the local
people with great importance so that the people
can analyze their experience, lifestyle and
ecological knowledge with regard to resource

management and associate themselves with the
planning to implementation process of the project.
The process is thus termed as bottom up
approach. At the beginning, Caritas has made
extensive motivational drive in disseminating
project’s concept, objectives and familiarized

activities for management of the beel. Initial

concentration was paid to identify the genuine
fishers through regular visits to the community,
from available fishers lists of the Fishers
Cooperative Societies and from respective
Fisheries Offices. This was in addition to the
application of different tools of Participatory Rural
Appraisal (PRA) techniques in identifying the
genuine fishers. Fig. 1 describes the process of
selecting the project beneficiaries. Discussion
sessions were held with respective Union
Parishad Chairman and his associates to appraise
on the new initiatives that would have been taken
through CBFM. Once the selection process is
continued and the community people were
appraised on the aims and objectives of the
project, there organized groups following certain
criteria such as their economic condition,
occupation, education, age and the extent of their
dependency on the resource. Caritas maintained
the notion that since the beneficiaries would be
the prime stakeholders of the initiative, their
agreement to the process is of most important.
Regular interactions with the groups associated
with demonstrated willingness of the field
workers, the beneficiaries agreed to participate in -
the process of many activities. After the formation
of the groups, the beneficiaries were adequately
briefed on the necessity of building up their own
capital. The groups on the basis of their capacity
fixed the rate of savings and started depositing
savings during their group meetings. Developing
savings habit by the members has multiple
purposes. First, building up of their own capital,
the sense of ownership would be developed and
secondly, this capital accumulation process would
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enhance their capacity to embark upon economic
activities, either by individual or groups.

The training was provided looking at the aptitude
of a member and analyzing the need of the
recipient. The training was basically divided into
two broad areas such as (a) General awareness
that includes awareness building and motivation,
women development, leadership development and
(b) Skill development that included accounts
keeping, resources management, fishery, poultry,
gardening etc (Fig. 2).

For resource management the beneficiaries had to
follow a series of activities, which included closure
period, compliance with fish acts and guideline
prepared by them. These initiatives compelled the
fishers away from fishing during the closure
period. Credit support was provided to the project
beneficiaries to reduce their dependency on
moneylenders, compensate loss of income during
close season. Credits were seen supplementary
initiative in addition to the normal fishery related
activities. To support their livelihood a number of
income generation activities (IGAs) both fisheries
and non-fisheries have been offered from the
project.

Institution building

From the very beginning of CBFM it was a notion
to build up an institution that would activate the
work to look after the interest of the fishers and to
ensure sustainable management of the resources.
The Beel Management Committee (BMC) was
formed during 1997 after the process of dialogue
and interaction with the groups. The composition
of the BMC was done in a democratic way so that
each of the groups can put their representative
(President) in the BMC.

BMC has got 25 members from all the organized
groups. The BMC has an executive body. The
present BMC has been comprised of seven
members (President, Vice-president, Secretary,

Cashier, and two general members). The election
for the executive members of the BMC takes
place at every three years. There is an advisory
committee of that includes Upazila Nirbahi

Officer (UNO), Upazila Fisheries Officer (UFO),
UP Chairman and Officials from Caritas.

Activities of BMC are guided by a set of rules and
roles and functions of the office bearers were in
accordance with the procedures. After formation
of BMC ‘they started to develop fisheries
management plan including conservation measure,
payment, guarding, harvesting and arrangement
of sharing cost and profits.

FISHERIES MANAGEMENT

After a year of mobilization and extension efforts,
the fishers came to a consensus to conserve
natural fish by establishing a sanctuary in the
deepest part of the beel, which retains water
through out the year. By collective agreement, the
fishers in May 1997 declared an area of over 8
hectares, Burir daha, as a Fish Sanctuary for
residence of brood fish and with a hope of
enhancing natural fish production. Several
measures were undertaken including announcement,
signboard and hoisting red flags to caution the
people not to fish in the sanctuary. The fishers
further enforced a ban on fishing for 3 months
during pre-monsoon period in the whole beel with
a view to give brood fish a chance to spawn and
allow the juvenile fish to spread throughout the
beel and grow. They further decided to refrain
from wusing small meshed net. The fishers
removed all the small Kathas from the beel
voluntarily and placed the trees and bamboo into
the Burir daha, i.e. sanctuary. Now the beel has
only a large Katha in the Burir daha and with this
initiative, fishers of one village have access to fish
anywhere in the beel (3).
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Guiding principles

The principles that guide the fishers of Ashurar
beel for sustainable use of the resources are as:

* There will be no fishing for 3 months (May-
August) in anywhere of the beel.

+ Fishing by current net is banned and building
dykes across the beel is restricted. Fishing is
allowed using only agreed mesh sized gears.

+ Fishing in the sanctuary is banned. Fishing
may take place once at every three years
interval for 7 days. No one can place Katha in
anywhere of the beel except the sanctuary.
None can fish within 100 yards of sanctuary
boundary.

- Qutside and subsistence fishers can only fish
for home consumption but not for sale.

* The president of each of the organized groups
will be the member of the Beel Management
Committee. After 3 years there will be an
election for new BMC.

* During ban period the fishers will make
alternative livelihood arrangement through
undertaking of credits from the Caritas and
afterwards by increasing individual savings in
the group.

+ Necessary measures will be made in
conservation of fisheries resources and limit
harvest.

- Fishers will access their rights over the beel
by depositing fixed lease fees through BMC.

- The group members voluntarily guard the
beel from their village in a cyclic manner to
keep the beel from unwanted fishing by the
outsiders

- The BMC has the power to impose fines,
punishment, and even cancellation of
membership from the organized groups in
case of violation of the agreed rules.

ACHIEVEMENTS
Community organization

Since the beginning of 1996 Caritas has organized
25 fisher groups with 527 members and 4 women
groups with 77 members respectively. These
groups have accumulated TK. 735,585(US$10,660)
as savings at the end of July 2006. Sixty two
training courses (Awareness, Leadership, Group
management, Accounts, skill on income
generating activities, Fisheries management,
Strengthening institution etc) for 1,482
participants (most participants attended 2 or 3
courses). In addition, some group leaders
participated exchange visits to other community-
managed waterbodies to gather and exchange
knowledge and experiences with other fishing
communities to help them plan for the sustainable
management of their natural resource.

Nineteen adult literacy courses were arranged for
the illiterate members of the groups. Besides,
fishers were provided 22 tube-wells, 238 set of pit
latrines and 3,125 saplings (fruits and timbers) to
improve their quality of life. Twelve domestic
ponds have been re-excavated for fish culture and
the fishers took initiatives in rice-fish culture. Four
fishers took nursery ponds as an employment
opportunity. Over Tk. 2,767,000 of credit has been
disbursed to support both fisheries and non-
fisheries types of income generating activities and
Tk. 2,071,034 have been recovered. Apart from
the built in mechanism within the provision of the
project, the savings of the groups are also used for
the purpose of credit. Almost all the fishers
contributed in rebuilding the sanctuary by giving
a bamboo or branches of tree every vyear.
*Moreover,one community centre has been
constructed with TK121,000 (sharings between
project and BMC are TK90,000 and TK31,000) in
December 2005 for the resource users where
BMC holds it daily activities.
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Table 1. Major species caught (% by weight) in Ashurar beel

Sl Fish (Scientific name) 1997 1998 1999 2000 2001
1 Puntius sophore 24 26 32 36 38
2 Mystus tengra 16 12 5 3 6
3 Mystus styliferul 14 15 16 24 29
4 Mystus pancalus 7 11 8 4 4
5 Parambassis ranga 6 7 7 9 8
6 Gudusia chapra 6 2 2 3 7
7  Salmostoma bacaila 5 6 6 8 5
8 Amblypharyngodon mola 5 3 3 1 6
9  Channa punctatus 4 2 1 1 8
10 Wallago attu 2 7 8 8 18
11 Heteropneustes fossilis 2 2 1 0 3
12 Aorchihys seenghala 1 3 0 3 4
13 Hypophthalmichthys molitrix 0 1 3 0 0
14 Labeo rohita 0 0 2 0 0
15 Catla catla 0 0 2 0 0
16 Others 8 3 4 3 4

Species richness in the fishery

Production in the beel: The results following the
intervention of the project and the sanctuary have
been unprecedented. The fishers have reported a
tremendous production as well as increased
consumption of fish from the beel. Catch
composition has changed relatively little over the
past years monitored (Table 1).

Most of the catch remains small fishes particularly

Puntius sophore. It was observed that the catch of
Wallago attu has increased over the years and it
was even higher (18%) in 2001. Major changes
were observed in catches, species compositions
and the contribution of species to total production
(Fig.3). In 1997, small fish species represented
77.2% of catch (801.7 kg) and ranked first in terms
of contribution to production. In 2001, the same
species made up of 52.5% of catch (757kg) and
also ranked top in contribution to production.
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Fig. 3. Species composition by shortened category
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Fig. 4. Catch per unit effort in Ashurar

Similarly Shrimp and prawn also ranked second
throughout the years contributing over 14% of
catch (146.4kg) in 1997 to 29% of catch (418.4kg)
in 2001.

Medium to large sized native catfish, which were,
represented less than 5% of the catch (49.8kg)

in 1997, was found contributing more than 17% of
the catch (255.9kg) in 2001. However, small

fish, shrimp & prawn and medium to large catfish
make up the bulk of the catch over the years.
Almost small number of cultured carps was
caught in 1999 and 2000 suggesting that they are
escaped from the nearby domestic ponds or the
stocks are likely to be left from the past project.
However, the gradual abundance of fish Ompok
pabda, Channa striatus, Channa punctatus,
Aorichthys seenghala, Gudusia chapra, Anabas
testudineus, Notopterus notopterus following the
conservation measure (sanctuary, ban on fishing
period and gear restriction) indicated successful
recovery of the threatened fishes. The measures
that are adopted at the community level found
positively contributed to increase fish production
and bio-diversity.

Figure 4 indicates that catch per person day has
fallen significantly over 5 years for gill nets, large
lift nets and traps. The use of seine net has been
increased from 1997 to 2001 as Caritas provided -
financial support to the groups to accommodate
more members in team fishing. There are also
great differences between gear types with large
lift nets, seine nets and traps being particularly
efficient. The use of traps over the years has been
reduced, as building dykes across the beel where
this traps were placed, was restricted to a great
extent.

Production in the sanctuary: Compliance with the
guiding principles, the BMC made partial harvest
from the sanctuary during March-April 2000 and
March 2002 respectively. In the first spell 2,875 kg
and in the second spell 688 kg fish was harvested
from the sanctuary. The selling price of the
harvested fish from both the spells amounted Tk.
286,395. Taka 189, 720 has been distributed
among the group members while Tk. 96,675 was
deposited into a bank for investment in improving
the sanctuary. From the harvest of 1* spell it was
observed that the fish Wallago attu contributed
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Table 2. Fish consumption by category

Fish consumption (gm/head/day)

Category

1997 1998 1999 2000 2001
NGO members 15 20 23 16 14
Non-NGO members 11 25 17 12 11
All types 13 22.5 20 14 12.5

bulk quantity (89%) of the total catch. The fishers
could not complete the harvest of second spell
due to sudden flooding in the beel. The other
species found in the sanctuary were Labeo rohita,
Catla catla, Mpystus tengra, Owmpok pabda,
Aorichthys seenghala, Macrognathus pancahus,
Cyprinus carpio, and Pseudentropius atherinoides.
The production was increased but species
diversity was found limited due to presence of
large amount of carnivorous species (Wallago
attu).

Fish consumption

The table 2 shows an increase in daily fish
consumption for all categories over the years of
project intervention. Average per capita
consumption of NGO members increased from 13
gm in 1997 to 22.5 gm in 1998 and 20 gm in 1999
respectively. The non-NGO members also
increased their fish consumption rate from 11 gm
in 1997 to 25 gm in 1998 and 17 gm in 1999. These
figures were still away from the national average
of fish consumption (30 gm/day). However, there
was sharp decline of fish intake by both the
categories in 2000 and 2001 respectively. In those
years the period of monsoon was short. After
spawning there was sudden and heavy draught in
the region and the beel was about to dry up.
Therefore the fish mortality appeared in major
cases or fish could not grow well. The group
members consumed more than 50 species of fish.
As a group small fish species are eaten more than
any other species group. Usually the small fish
contributed the highest diet of the villagers in
Bangladesh.

OUTCOMES AND PERFORMANCE OF CBFM
Efficiency

With proper guidance and having institution like
BMC, the fishers mostly restrict themselves in
indiscriminant and uncontrolled fishing. This gave
the fish a chance to complete its biological
behavior in an undisturbed habitat. As a result the
community observed instant result of enhanced
fish in the beel. The community thus derived
greater benefit from such prudent management.
Having satisfactory production from the beel,
fishers are more enthusiastic than ever and are
eager to improve the management of this capture
fishery. Ban on fishing during pre-monsoon period
throughout the beel and ban on fishing in the
sanctuary was an expression of their intent to
enhance the fish production. As their
consciousness was increased, they put bamboo
fencing at some points to prevent escaping of fish
from the beel.

Equity

The quantification of equity was quite difficult to
assess, as this is a natural capture fishery. The
groups shared the cost of sanctuary, which comes
from 20% income of sanctuary harvest. They also
shared the income from the sanctuary harvest.
Kathas restricted who could fish where to earlier
management, but now the fishers surrounding the
beel fished anywhere in the beel.

Fishers shared their catch from team fishing.
Subsistence fishers were allowed to fish for
consumption. The group’s members were free to
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sell their catch in the open market to access better
price. BMC has got full power to apply in case of
violating the rules in managing the beel and they
respected the norms. Therefore the communities
were deriving greater benefits from prudent
management which was possible because of
motivated and rise of management capacity on the
beel.

Empowerment and institutional changes

Fishers living around Ashurar beel could fish
anywhere in the beel expect in the sanctuary and
during the closed season. Groups were assisted to
purchase seine nets to make access to gear more
even. Subsistence fishing has continued during
monsoon period. Voluntary establishment and
enforcement by the community of a sanctuary
and closed season have reportedly increased
catches and restored bio-diversity. The fishers
implemented their ideas to limit use of harmful
gear and stopped fishing when fish are breeding.
The BMC representing most of the fishers in the
community developed a simple management plan
and rules to limit fishing to what it believed would
be a sustainable level. However, some people tried
to break the rules by using current nets, and
instantly these caught nets were burnt and
sometimes charged fine. The BMC has benefited
from informal local government support in terms
of having them as a member of advisory
committee, assisted in election of BMC, and as
trainer, legal assistance, attending in monthly
meetings and different occasions.

The BMC has got registration from the
Cooperative Department of the gavernmut in
2005. The management of the water body has
bean handed over from 11 branches of DOF to the
BMC in October 2005. The BMC holds regular
meetings, more conpliance of the guidelines to all
fishers and assure equal distribution of profit to its
menbers.

CURRENT SITUNTION OF ASHURAR BEEL

The fishers have got legal access of the beel from
the concerned govt. department. The Lease
money has been fixed at 20,000 taka/year. They
had to pay their dues from 1400-1410 Bengali
years for 10 years as they enjoyed the beel without
any payment during that period. Thus the total
payment reached to 108,000 taka. The fishers have
paid entire amount to the concerned. Moreover,
they practice paying lease value in regular basis
and paid up to 1414 Bengali year. This has been
given from the savings of BMC, which they have
kept from the selling of fish in every year.

The BMC has re-excavated Pir daha with a view
to make another sanctuary. A number of Nandus
nandus species, which is vulnerable in the region
have been brought from a distance of 35 km away,
and released into the Ashurar Beel during late
2003 to enhance its population in the beel. The
fishers reduced tendency of undertaking credit
from Caritas as savings in each group have
substantially increased by this time and using
effectively. The project is planning to re-excavate
the passages between the dahas to maintain water
flow during the dry season.

CONCLUSION

The concept of community management practices
in open water capture fishery like Ashurar beel
has been demonstrated and there obtained well

. progress. The fishing communities were

unorganized and scattered during past initiatives
and now they work together, take local initiatives
to conserve fish stocks, limit fishing and obey the
new restriction. The fishers have shown that given
tactical and government support, they can bring
about tangible improvements both in their own
lives and in the management of common property
resource. With NGO support fishers rights can be
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established resulting in more sustainable and
productive fishery management.
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[ABSTRACT] The marine fisheries sector in India is currently going through a phase of socio-economic cum
ecological turbulence.
The rate of growth in marine fisheries production, as evidenced by recent studies, is plateauing, if not, declining,
The need for initiating management options that promote sustainable resource utilization and stable livelihood
security to the coastal community through well-planned and massive efforts in making the fisher folk imbibe the
message of the FAO Code of Conduct for Responsible Fisheries (FAO CCRF) through Extension initiatives is never
felt so urgent as of now. Extension science is construed as the discipline that raises strategic questions and finds ways
in bridging the research system and the client system. But unlike the farming sector, the extension system in the case
of marine fisheries sector is confronted with a number of epistemological and methodological problems.
Based on the experiences and insights gathered during the implementation of a WB funded research project titled

“Designing and Validation of Communication strategies for responsible fisheries-A Co-learning approach” at Central
Marine Fisheries Research Institute(CMFRI) during 2001-04, this paper argues that the Transfer of Technology -based
extension paradigm dominant in the country is insufficient to infuse an ethos of responsible fisheries among the
stakeholders and therefore it is necessary to reinvent a new extension system, probably built on the logic of
constructivism rather than positivism. The potential of the rich research database on the resource base, along with
Fisheries Indigenous Knowledge system needs to be effectively utilized. A Responsible Fisheries Extension Module
(RFEM), first of its kind in the country, consisting of a number of well-validated communication tools which includes
the translation of the FAO CCRF into Malayalam, animation films etc., developed under the project through
participatory co-learning methodology is a stepping stone in this direction. A theoretical model of a new extension
approach is also proposed after diagnosing various parameters in the current extension system like information flow,
strategic gaps in the research-extension interface vis ¢ vis an ideal system and constraints (logical, epistemological and
institutional).

[Key words] Extension science, FAO CCRE, Responsible Fisheries Extension, Constructivism)

INTRODUCTION education / extension interventions to empower
the marginalized, it doesn’'t hold good when

Give him a fish juxtaposed with the current status of the marine

He will live for a day.. resources of the world. The situation in India is no

Teach him how to fish
He will live for ever---.

Though the figurative meaning of this famous
Chinese proverb has been used extensively by
development thinkers to emphasize the need for

different.

With a total capital investment of about $ 1 billion,
the marine fisheries sector in the country
provides a $2.1 billion worth domestic market:
earns an annual foreign exchange to the tune of
$1.3 billions; and offers direct livelihood to about
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3.5 million people. However, the estimated
potential yield from the Indian inshore waters (0-
50 m depth zone), which is incidentally the most
productive one, has already reached a plateau
(1).Out of the total potential annual yield of 3.93
million t from the Indian Exclusive Economic
Zone (EEZ) the inshore contribution is to the tune
of 2.21 million t and the rest 1.69 million t is from
the region beyond 50 m depth. Though there is a
potential of 2.2 million tons left the major concern
is the lack of scope for expansion in the inshore
waters. The growth has been phenomenal with
the total harvest reaching 2.7 million tons from a
mere 3.73 lakh tons in 1947. But the annual
relative growth rate which was 3.73 in 1981 has
declined to 2.71 in 2001.

The decline in growth rate per se may not be
sufficient to pass a judgment that there is a crisis
looming because health of a fishery cannot be
assessed on the basis of catches, (or more
correctly landings) alone. But fisheries scientists
take other measures, which are considered as
warning signals to get a clearer picture. According
to a comprehensive study (2), many of those
parameters (like i) a perceptible decline in Catch
Per Unit Effort, ii)widely reported incidents of
high ﬁshing mortality due to wanton destruction
of juveniles, discards and by- catches, and
ili)deviations noticed in landing pattern i.e.,
changes in size composition and mean length at
capture) prove ominous for Indian waters. A
recently published review (3) on the Status of
Exploited fishes of India indicates that out of the
47 commercially important species 55% have
reached optimum level of exploitation and 30% are
over exploited.

The fact that the current harvesting capacity of
fishing fleets far exceeds the estimated biological
sustainability of most commercial stocks makes
matters worse.

Responsible fisheries, extension and search
for a new logic:-

From the resource point of view it is beyond doubt
that the sustainability of our marine fisheries
sector is under severe threat. It is imperative that
we heed to the warning signals if we want to
ensure livelihood security to the millions who
depend on it. There now is a global consensus on
the need for taking proactive measures in this
regard.

But the response in our country so far has focused
on implementation of regulatory measures by
government caveats. It is being increasingly
realized that marine fisheries management by
administrative measures alone will not yield viable
solutions. It would be a Herculean task to bring
such a huge sector, which is riddled with extreme
degrees of socic-economic polarization under an
effective mechanism of a “command and control
regime”.

The marine fisheries scenario is dominated by the
typical phenomenon of 80:20 divide. A minority
has cornered the fruits of the sector leaving a
large majority to get embroiled in the vicious
cycle of penury and exploitation. To make matters
worse ‘the process of marginalisation faced by the
small-scale sector, composed mainly by the
artisanal fisherfolk, has been abetted by
technological modernization and capital
penetration. The inherent problems of entitlement
and distributive justice are only to get aggravated
by the irredeemable trends of resource depletion.
But do we have alternatives? It is here that the
concept of Responsible Fisheries being advocated
by Food and Agriculture Organization becomes
relevant, It underscores that ‘the right to fish
carries along with it obligations to do it responsibly”.
The point of departure it makes is in the
conventional conceptualization of problems in
marine fishing as mere resource issues. There
cannot be fisheries management without the
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active participation of fishermen or rather the
stakeholders of the system. Humanizing the praxis
of fisheries management implies a very radical shift
not only in the way we do fishing but also in the
way we think about fishing.

The scope of this paper is placed at this juncture.
Will the strengthening of an extension system help us
in mitigating the problems we now face in our
marine fisheries sector? If so, in what way? This
paper, the culmination of a search for finding
answers to these questions, is largely based on
the insights and field experiences gathered during
the implementation of the WB/NATP funded
research project “Designing and validation of
communication strategies for Responsible
fisheries-A co-learning approach”. Thus the paper
has two parts , one giving a brief review of the
major processes and outcomes of the Project and
the other deliberating on the need for reinventing
a Responsible Marine Fisheries Extension System
based on a constructivist reading of the insights
derived from the project. The paper is organized
under the following heads i) A Review of the
Project-objectives, communication rationale and
methodology ii) Meta analysis on the outcome,
processes and learnings of the project and its
implications iii) A constructivist perspective (4, 5)
on reinventing a responsible fisheries extension and
iv) Post-project developments and Conclusions.

A REVIEW OF THE RESEARCH PROJECT
“DESIGNING AND VALIDATION OF
COMMUNICATION STRATEGIES FOR
RESPONSIBLE FISHERIES -A CO-LEARNING
APPROACH".

This pioneering project with the major objective of
designing and validating communication tools and
strategies meant for Responsible/Sustainable

Fisheries was conducted during 2001-2004 in five
of the maritime states of India viz., Kerala, Andhra

Pradesh, Tamil Nadu, Orissa, and Maharashtra.
What made the project unique was the
methodological innovativeness it adopted in
consonance with the demands of the
communication rationale upon which the project
was conceived.

Communication rationale

The spirit behind the FAO Code of Conduct for
Responsible Fisheries (CCRF) is voluntary action.
This implies that extension intervention has to go
beyond mere supply of information. The typical
extension approach of creating awareness among
fisher folk about the need of responsible fisheries
using centrally designed communication
messages would not be sufficient. The process of
designing the communication tools itself is equally
important as that of the act of communication.
Thus the main communication strategy was to
convert the very process of designing various
communication tools into conscientisation episodes.
When the intended audience themselves get a
chance to actively participate in the process of
message construction it becomes an experience of
metacommunication.

It also offers a shared learning experience to all
the participants. The co-learning in turn provides
a unique empowerment experience. The dynamics
of this process is captured in Fig.1 and
communication strategies were attempted
accordingly in the project.

The major strategies composed of a) Designing
and validation of communication tools as
conscientisation episodes b) Mass contact through
telecast of animation films through television and
outreach through radio talks on responsible
fisheries followed by feed back studies, c)
Popularization of the code of conduct through
fisheries-related niche media, d) Individual and
“group contacts with the FAO CCRF" as a
dialogue platform and e) Co-learning workshops
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Fig. 1. Communication rationale for responsible fisheries interventions

and Campaigns on responsible fisheries.
Co-learning methodology

The characteristic feature of the methodology was
the emphasis given on setting the entire process
in a decentralized, co-learning mode. The project
progressed through eight phases or steps in the
methodological ladder.

A combination of different research strategies like
survey, case study, PRA, media development &
testing and impact assessment has been utilized in
each of these phases. The major phases of the
methodology are recaptured below:

Phase 1 Assessment of responsible fisheries
information needs (ARFIN):

The information needs regarding responsible
fisheries were collected using a set of schedules
developed for the study. A combination of
research methods like survey, PRA tools, focused
group interactions etc., was utilized. The data

were collected from selected locations in the five
maritime states of the country. The main objective
was to assess various parameters like the extent of
mass media contact, the media preference, and
conservation orientation existing among the
stakeholders.

The criteria and reference points for responsible
fisheries were based on the CCRF as well as the
technical guidelines of FAO. The guidelines were
suitably reinterpreted to suit the peculiarities
existing in the Indian scenario.

Phase 2 Identification,
documentation of cases :

analysis and

Cases of mismanagement /unsustainable fisheries
as well as successful management initiatives were
identified with the help of the regional research
centers of CMFRI, located in five of the Indian
maritime states viz., Kerala, Tamil Nadu,
Karnataka, Maharashtra and Gujarat.

The selected cases were studied in detail and
documented. A number of cases for unsustainable
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fisheries as well as successful initiatives were
documented. Detailed case studies were prepared
on various initiatives/events like Kadakkodies (sea
courts) -an indigenous sui-generis co- management
institution of Malabar coast, initiatives of an NGO
namely “Green Seas” located at Munambam,
Kochi (in getting the fisher folk take a collective
stand against night fishing and the detrimental
effects of mini trawling- an innovation brought out
by fishers themselves in Kerala (For a detailed
case study on Kadakkody as well as stakeholder -
induced initiatives of Green seas see (6)).

Phase 3 Content analysis :

The phenomenological database thus obtained
was subjected to content analysis by a selected
group of stakeholders as well as extension experts
from the State departments /Agricultural
Universities /NGOs to decide the nature, content
and treatment of the tools and message constructs
which were to be designed under the subsequent
phases.

Phases 4 -8 :
This included i) Designing the Responsible

Fisheries Extension Module (RFEM) in a co-
learning mode, ii) Validation of the tools through

media mix studies, iif) Demonstration of RFEM
through campaigns, iv) Evaluation of behavioural
responses, and v )Enrichment and Release of the
Module for Scaling Up. The RFEM was officially
released in two phases. The tools like Malayalam
translation of the FAO CCRF and related tools
were formally released by Hon. Minister of
Fisheries and Tourism, Govt. of Kerala, 2nd
December, 2002 at CMFRI, Kochi. And the rest of
the tools were released by the Director General of
ICAR on 2nd December 2004. These functions
were given extensive mass- media coverage by
national dailies as well as TV News channels (7) .

Major findings of ARFIN

The response on different variables like

awareness of the concept of responsible fisheries,
conservation ~orientation, awareness about

fisheries regulations, media preference etc.,
showed variation across locations in study states
(Table 1). The preference for visual media as well
as animation movies was markedly high. A very
significant observation was the absence of the
FAO CCREF in any of the maritime vernaculars but
for Tamil. Similarly the extension agency contact
was rated to be poor indicating the lack of
attention being given to the issues related to
responsible fisheries in an extension perspective.

Table 1. Comparative response pattern across ARFIN study states

> Variable Kerala | TN AP Mg | Gud
1 | Awareness of the concept of responsible fisheries poor low poor low poor
2 | Conservation orientation medium low low low poor
3 | Preference for visual media high high high medium low
4 | Preference for animation /films high high high high high
5 | Preference for print medium high low low low poor
6 | Awareness about regulations medium low low low low
7 | Availability of translation of FAO CCRF No Yes No No No
8 | Extension agency contact low poor poor poor poor

(TN=Tamil Nadu; AP=Andhra Pradesh; MR=Maharashtra)
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The mass media preference indicated that the use
of TV was highly prevalent followed by news
papers. Since the most preferred media identified
were TV and print media they were given priority
while designing the communication tools.

META ANALYSIS ON THE OUTCOMES,
PROCESSES AND LEARNINGS OF

THE PROJECT Responsible Fisheries Extension
Module (RFEM)

The final outcome of the project was a well-
validated extension module for Responsible
Fisheries (Fig. 2). The details of the different tools
in the module are given in Table 2. The module
consists of combinations of audiovisual tools like
books (in Malayalam, English, and Hindi),
brochures, animation films (in all the maritime
vernaculars of India) and campaign materials. One
of the major achievements of the project was the
pub]icatidn titled “Utharavadithuvapara

Matsyabandhana Perumattachattom”™ which is the
translation of the FAO Code of Conduct for

Responsible Fisheries into Malayalam which was
brought out in collaboration with FAO, Rome,
based on the Local Language Co- publishing
Agreement (FAO ref No IN 17/9 (Malayalam-
India) LL/2002/3 dated 22/5/2002) signed
between FAO and CMFRI. The publication filled a
long-felt need of having a translation of this
landmark document of the global fisheries
scenario in Malayalam language, thus making it
the second Indian vernacular after Tamil to have
this document. A fisher-friendly version of the
Code explaining its spirit through illustrations was
also brought out, The demand for copies of both
these books was so stupendous that they were to
be reprinted in 2004. In fact these publications
acted as a fulcrum to the conservation extension
activities conducted under the project by way of
providing a topic to open the dialogue with the
stakeholders. Copies were sent to NGOs, State
Department of fisheries officials, other

government agencies like Matsyafed, Aquaculture
Development Agency of Kerala (ADAK), Marine
Product Export Development Agency (MPEDA),
102 coastal panchayats (the grass root level local

Table 2. Components of the responsible fisheries extension module (RFEM)

No tool

Title

1 | Book in Malayalam

“Utharavadithuvapara Matsyabandhana Perumattachatto” FAO CCRF
translated into Malayalam

2 | Illustrated booklet howCCRF)

“Utharavadithuvapara Matsyabandhanam-enthinu? what ,why and

3 | Ilustrated booklet

“Sagar sada bahar”_(Ever green seas) (In Hindi)

4 | Mustrated brochure

Need for responsible fisheries (in Malayalam)

5 | Animation film

“Little fish and Tiny Nets" in English and 9 Indian maritime vernaculars
(Film short listed in World Environmental Film Festival, Tokyo 2003)

6 | Animation film The Greedy fish Farmer (theme-responsible aquaculture)
7 | Video film “Colorful voices for Responsible Fisheries”

8 | Video film Kadakkody (Sea Courts) of Malabar Coast

9 | Participatory paintings “We are for responsible fisheries”

10 | Books in English

1) “Teaching Not to Fi(ni)sh-A constructivist perspective on reinventing
a responsible marine fisheries extension system” 2)
communication tools for responsible fisheries”

“On designing

11 | Campaign materials

T Shirts, wall hangers, posters etc with messages
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Fig. 2. Responsible fisheries
extension module

administrative body of Kerala), Fisheries-related
educational institutions, scientists, extension
workers, etc., located in different parts of Kerala
State. In general, there was more demand for the
illustrated booklet indicating its popularity. The
details of the dissemination are indicated in Table
3. A contextualised version of it was made in the
national language i.e.,. Hindi and distributed to
meet the requirements of the Hindi speaking
fisherfolk in the five maritime states of the
country.

Another unique tool developed under the project
was animation films on Responsible fisheries. The
first film titled Kunjumeenum kothukuvalayum
(Little fish and Tiny Nets) which poignantly and
with a touch of humour deals with the issue of
juvenile fishing, was short-listed in the prestigious

Global Environmental Film festival(Earth Vision)

held in Tokyo in 2003. The Film was dubbed into
all the nine maritime vernaculars (viz., Hindi,
Gujarati, Marathi, Kannada, Malayalam, Tamil,
Telugu, Oriya, and Bengali) of the country. The
second film, “The Greedy Fish Farmer”, deals
with the issue of excessive dependence on
chemicals like antibiotics in aqua/mari culture
activities, is devoid of dialogue and thus language

is not a barrier. These films were made purely
using a Participatory Media development
methodology. The various steps in the
development of the film like i) selection of theme
(e.g.. the highly destructive practice of juvenile
fishing which was estimated to cause a loss of
about $0.1 million every year in Kerala alone) ii)
development of story board iii) development of
prototypes iv) pre-testing of the prototypes and v)
finalisation of the version were conducted through
Co-learning sessions in which various
stakeholders like fisherfolk, extension workers,
and scientists participated. The prototypes were
subjected to a participatory feedback evaluation at
two coastal villages, Chellanam and Vypin in
Eranakualam district. A total of 45 active
fishermen participated. The suggestions made by
fishers like representative ness in picturisation
(i.e. to include all major crafts, especially the
trawlers, rather than a typical symbolic one.
Interestingly this demand was emphatically made
by the traditional fishers) were incorporated in the
final version which was telecast through
‘Doordarshan’ , the official TV channel of Govt.
of India during June-July 2003. These months
were selected for the telecast on the assumption
that there would be more viewer ship due to the
monsoon trawl ban imposed during these months.
It was telecast at a frequency of weekly twice at 3
PM. and 6.30 PM. A feedback study was
conducted at selected locations in all the coastal
districts. The results indicated that the film
effectively conveyed the message and it was a new
experience for the fisherfolk (7). The timing of the
telecast had varying impact by way of viewer ship.
There was more viewer ship for the late evening
slot compared to the afternoon slot. This was
mostly attributed to the fact that the evening slot
preceded a serial, which had a theme related to
the lives of fisherfolk. It is to be noted that the
total estimated viewer ship of Doordarshan is
about 2 million. The film and a few other tools in -
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the RFEM have been made available through
internet at www.aticcmfri.org lead with link titled
“Responsible fisheries extension-CMFRI

Initiatives in India”.

Though these tools can be considered as
important products of the project, it is equally
important to consider the co-learning process that
went behind them. It is the process part of the
project that has given more valuable insights from
the extension point of view. The process learnings
originated in the various strategies followed in the
design, validation and scaling up of these tools. A
meta analysis on the outcomes, process learnings
and impact indicators of the project has been
attempted in Table 3. Major implications of the
meta analysis are discussed below:

Implications

1. The most important portent of the meta-
analysis of the project is the affirmation of the
potential utility of a communication model, which
has been vindicated during the implementation of
the project, in the context of Responsible
Fisheries Extension. The model, as given in Figl,
is built on the proven possibility of making use of
the very process of designing any communication
tool as a conscientisation episode in a co-learning
mode, which engenders a phase of meta
communication in the cognitive domain of the
communication actors. Since this augurs well for
the active participation of the stakeholders in a
decentralised mode of message construction the
consequent tools go beyond the mere function of
communication means (either as individual
contact or mass contact points) but act as
empowering platforms. This is one way to
overcome some of the strategic communication
gaps existing in the interface between marine
fisheries research and fisherfolk like dichotomy
between scientific validity and livelihood

necessity, scale gap (For e.g., the concept of

average stock, the fundamental unit of
observation in fisheries science is a problem for
scientists because it does not represent the stock
mean and hence to be overcome by appropriate
sampling design, where as for the fishers it is an
opportunity for a profitable harvest (8) and
opportunistic use of knowledge claims.

2. From the available indicators it is reasonable to
conclude that the project interventions and the
tools in RFEM made significant impact in creating
awareness on the necessity to have an ethos of
responsible fisheries among the fisheries
stakeholders of Kerala state (which is considered
as the harbinger in fisheries development
initiatives in the country) in particular and the
other eight maritime states (four states directly as
study locations in the project and the rest through
mass media interventions especially TV). Though
the potential of mass media like Television
channels is immense in this endeavour, rampant
commercialization casting disincentives against
mass media taking up social responsibilities, as
indicated by the reluctance of commercial
channels to telecast the film free of cost, must be
overcome,

3. When the marine fisheries extension system as
a whole is taken into scrutiny, as revealed by the
ARFIN, it is seen that the logic and logistics of the
existing structure is not conducive for scaled up
interventions in responsible fisheries across the
country. That only two of the maritime states in
the country have translated the FAO CCRF into
their vernaculars, even a decade after the release
of the Code, betray the commitment of the State
towards implementing the FAO CCRE The
impediments in the policy climate and
institutionalisation need to be removed.

In the next section a conceptual model, built on
the logic of constructivism, is proposed towards
remedying these lacunae.
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REINVENTING A RESPONSIBLE MARINE
FISHERIES EXTENSION SYSTEM-A
CONSTRUCTIVIST PERSPECTIVE

The fisheries extension system in India, being
under the administrative control of a Central
Ministry of Agriculture, is unable to appreciate
the peculiarities of the marine capture fisheries
sector. More over, the production/yield oriented
policy climate, that is more congenial to the
agricultural research-extension system, fails to
understand the necessity for sustainability-
ensuring interventions, which the neo-liberal
economic logic of the policy makers seldom may
find finance worthy as the yield has reached a
plateau. The pitfalls in the current extension
scenario have been contrasted with an ideal
scenario (in the context of responsible fisheries)
in Table 4 as a prelude to the model proposed in
Fig. 3.

The conceptual model in Fig. 3 represents the
epistemological and methodological means to
realise the ideal extension scenario. The model
tries to capture the dynamics of the processes
involved through constructivist learning loops, at
three levels viz.,, marine fisheries research,
extension and policy making with each level
conceived as temporally and spatially
interconnected Learning cycles. The extension
system is conceived as distinct but not
independent machinery under the Department of
Fisheries. The major functions of the extension
system would be 1) to facilitate the creation and
maintenance of a multi-disciplinary Responsible
Fisheries Research Platform at the research
system level, 2)to facilitate the creation and
maintenance of a multi-stakeholder Responsible
Fisheries Platform at the client system level and 3)
to facilitate the convergence of the two systems
so as to enable building and evaluating,
responsible fisheries scenarios. The new
knowledge is utilized to build a consensus on the

most acceptable scenario, taking care of the
concerns for sustainability through contested
negotiations. What is aimed at here is an informed
consensus which is arrived through a
participatory decision making structure that
makes Responsible Fisheries Management Plans
by incorporating inputs from the four knowledge
/technology base(biological, statistical, socio-
economic and technological) after demonstrating
the relative attributes of various management
choices. The basic challenge here is to translate
the negotiated positions into management actions
like effort reduction and mesh size regulations. It
is extremely difficult to reach complete agreement
among competing interests. But, a participatory
evaluation of the alternative scenarios, if done
more on an analytical basis keeping previously -
agreed management objectives in focus, than on
the basis of political concerns, would help to
reduce divergence among the stakeholders. The
advantages of occupational pluralism existing
among the fisher folk, availability of alternative
livelihood options etc., can be effectively utilized
here.

The country is yet to come out with a cogent
policy statement for marine fisheries. At present
the fisheries policy climate is dominated by the
logic of higher production so as to justify the
investment being made by the government.
Export promotion is clearly the priority and the
State has not fully recognized the importance of
taking proactive measures for ensuring the
sustainability of the resource. The most important
job for members of the bodies empowered to
provide legitimacy for the plans would be to take
part in the level I and level II Learning loops. An
important prerequisite envisaged in the model is
the creation of a separate ministry for marine
fisheries that consider sustainable utilization as
the policy focus, at the center. The unfortunate
situation of the research system and the fisheries
management system running parallel needs to be
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Table 4. Marine Fisheries Extension System(MFES) current vs ideal scenarios

MFES Factor Current scenario Ideal scenario
Focus Welfare and Regulatory measures Welfare and Regulations as one wing supplemented
by another wing for Responsible Fisheries Extension;

Logic TOT, ministerial approach based | HRD+Co-management+ positivism combined with
more on positivism constructivism

Linkages Very poor with research and | Client, extension, and research systems holistically
clientele system embedded

Policy climate Production/yield orientation Sustainability orientation
(more suitable to agriculture) ,

Central Ministry Agriculture Fisheries/NRM

State ministry Fisheries Marine Fisheries/NRM

Epistemological Fisheries Biology, Taxonomy, Stock | Convergence of the formal knowledge system with

base assessment, Harvest /post harvest | Fishers' knowledge system as interdisciplinary,
technology on disciplinary and | inter-institutional and participatory learning loops
institutional grounds

Integration of NGOs | Poor Strong; encourage multi-stakeholder processes

Research system | Techno-biological Socio-economical +techno-biological

focus

Communication Awareness through centralized Empowerment through Decentralized message

rationale message production construction

Regulatory focus Government regulations imposed +traditional systems (e.g., sea courts) arrived
(e.g. .seasonal bans) through consensus and reconciliation

Resource MSY focused Ecosystem based Precautionary approaches

management

system Scientifically informed interventions by a unified
;research system and management | research-management system having control over
system running parallel management regime

Extension No professional background in Professionally trained cadre, special focus on

personnel extension conservation

Fisheries No PG level specialization in PG level specialization in Fisheries extension/social

Educational Fisheries extension (nor Fisheries | sciences

system social sciences

avoided by brining these two systems under one needs to be contextualised to suit the peculiarities
institutional structure armed with enough of each state.

administrative control over the regulatory regime

it dispenses with. The grave difficulties being

faced by the policy makers cannot be ignored in POST-PROJECT DEVELOPMENTS

this context. Though there are marine fisheries

regulation acts in all the maritime states serious Though the project officially ended in 2004 some
interventions are required to get them reoriented of the post project activities and consequent
towards the goal of sustainability. The FAO CCRF developments are worth mentioning. In 2005 the
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“Marine Fisheries Policy — Sustainable Utilisation” I

“Ministry for Marine Fisheries Management”
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Fig. 3. Reinvented Responsible Marine Fisheries Extension System

Note: (RFMP: Responsible fisheries management plan; RFES: Responsible fisheries extension system; MRFP: Multistakeholder
responsible platform; ALO: Alternative livelihood options; RKS-Research generated knowledge system; FKS: Fisher's knowledge

system; G: Governance system

state fisheries department of Kerala came forward
to include a special training package on FAO
" CCRF in their regular training programmes meant
for fisheries functionaries. The programme is
regularly being conducted and so far 210 of their
field level officials were given training. Similar
requests have been made by Fisheries
departments of four other states. Regional
campaigns on responsible fisheries were held in
three maritime states during 2005 under the
auspices of the CMFRI research centers located in
the respective states and the RFEM was widely
used. The outcomes of the project were
nominated for the prestigious Indira Gandhi
award for popularization of science. The
communication tools like films are regularly
utilized during International Fisheries Training
programmes conducted by IAC (recently changed
as Wageningen International(WI)), the

Netherlands. A total of about 2100 stakeholders
who visited CMFRI were exposed to the
animation films during 2004-2005. All the State
Fisheries Departments of the country have
procured these tools and are being utilised during
their training programmes and other
interventions.

CONCLUSIONS

The project, which can be considered as first of its
kind ever undertaken in the country, has clearly
established not only the necessity but also the
possibility of undertaking extension interventions
by way of designing communication tools and
strategies in a participatory mode and putting
them into massive use for creating an awareness
on the concept of responsible fisheries among the
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stakeholders of marine fisheries sector in the
country.

The marked preference for, as well as the
effectiveness (as indicated by the results of the
feedback studies) of animation films indicate that
these tools, especially when designed in a co-
learning, participatory mode have very big
potential in bridging the communication gap
existing between research/ extension institutions
and fisher stakeholders.

Each communication tool or product is
accompanied by a process consisting of various
dimensions like the genesis of an idea, its creative
expansion, selection or choice of the
treatment/medium, designing, evaluation and
enrichment. The overall aim of the project was to
make the process as participatory and
decentralized as possible. A centralized approach
may not be the right one for efforts aimed at
development communication. In this approach the
various parameters that define the Stimulus-
Response praxis would be taken for granted. The
antidote to this malady is to make the process
democratic and decentralized. Since no a priori
assumptions are conceived for the Stimulus-
Response praxis, contextual learning in a
phenomenological sense gets the upper hand.
This augurs well for the creation of an enabling
space for dialogue and collective learning. The
animation film, which has been made in all the
maritime vernaculars, signifies a very important
step in the process of responsible fisheries
extension in our country. The periodic telecast of
this film through the regional Television channels
can play a big role in making the fishers refrain
from harmful practices like juvenile fishing.

It is to be noted that the FAO Code of conduct for
responsible fisheries till date is available, even
after its original release in 1995, only in two of the
Indian maritime vernaculars. The very process of
translating the code can be undertaken in a
participatory mode, and it is more effective as has

been shown through this project. Along with
assuring active participation by the stakeholders,
the location specific niche media, if any, being
utilized by the fisher folk should be effectively
made use as a communication partner.

The need of the hour is to undertake similar
exercises all along the length and breadth of the
maritime states of the country so that the credo of
responsible fisheries, as being promulgated by
FAO, can be realized as a lasting moral obligation
among the stakeholders. Institutional reinvention
and professional reorientation as outlined in the
suggested model assumes much significance in
this regard. It is hoped that the insights and
experiences of the project could be translated
anywhere in the world, especially the developing
countries of the tropics, in the efforts to ensure a
sustainable future for the global marine fisheries
scenario.
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[ABSTRACT] Fry production of milkfish (Chanos chanos), which is called “Milkfish Backyard Hatchery” or MBH
in Gerokgak District, North of Bali had been famous since 1995. The coastal area of the district is the largest place for
backyard hatcheries.

The research was conducted in Gerokgak District in the year of 2004. A “Purposive Sampling” Technique was used
to collected the samples, which is combined among perception technique, document analysis, and interview. The
primary data was obtained from the interview with the farmers of Incomplete Hatcheries (TH) as the respondents,
covered the number milkfish (Chanos chanos) larvae tanks (unit), total fry production, and the fry price. The
references study and observation results were conducted and used as secondary data.

The objectives of this research was to describe a geography-economic aspect of MBH in Gerokgak District covered
the geographic condition of Gerokgak District, which was used for backyard hatcheries (coastal area), the production
process, the contribution of MBH to the development of Buleleng Regency, the issues which were faced by the
farmers and also the development strategy from the government. The data and document analysis presented
qualitatively descriptive. .

MBH is an economic effort which is combined between nature power in a geographic area and production factor to
get fry with a proper number. Gerokgak District, the central place of MBH in Bali Island has 12 coastal villages which
border directly with Sea of Bali. It made those coastal areas is suitable for MBH location. It has dry climate type, with
the average of rainfall in the driest month < 3.94-r/25; whereas r is the average of annual rainfall month (in inch).
The milkfish fry production during 1994-1999 was very profitable effort, with the price of each fry was Rp. 40.00- Rp.
90.00. However, since the year of 2000, it has been declining year by year. Later on, in the year of 2004, the fry price
range was only between Rp. 3.00-10.00. The main issues were: there was no fry price controlling association, and the
market was monopolized by the whole seller assembler to East Java.

Many advantages from the backyard hatcheries, i.e.: coastal area development, aquaculture technique development,
fry supplying, increasing income for fishermen and farmers, an alternative job for fishermen, create new business
(fish culture tools, fish feed supplier, fish transportation, and workshops) and increasing the number of investors
(foreign and domestic).

Although the farmers of MBH encountered fry price fluctuation, the number of IH units and fry production has been
increasing year by year. There were approximately 2700 IH units with total fry production was 2,423,882,468 fries in
Gerokgak District in the year of 2004. It showeci that the MBH is an enthusiastic effort for the coastal community of
Gerokgak District. Thereby, the government should pay more attention to over come the marketing and make a

development strategy.
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Learning from the milkfish (Chanos chanos) fry price deterioration, the marketing of fish fries needed to be arranged.
Involving the producer and fish fries marketing perpetrators needed to identify the issues and publish the policy of
“intelligential market" as a first strategy that should be done.

[Key words] milkfish, fry production, geography-economic aspect

INTRODUCTION

The hatchery system in coastal area is basically
classified in two categories, i.e.. Complete
Hatchery (CH) and of Incomplete Hatchery (IH).
CH provides the matured brood stocks, eggs, post
larvae in various stages, natural food, and
fingerling size of cultured fish. While the IH only
produce fish fry and its’ activity began from
fertilized egg or growth the larvae which was
derived from CH. The milkfish backyard hatchery
(MBH) is an example of IH.

The development of MBH in a coastal area can be
as a growth point for the economic activity in
order to develop the coastal area and labor
involving which was purposed to build the area with
environmental view (Research and Developing
Centre of Fisheries. 1993).

As the declining of the prawn demand from Bali
Island in the beginning of the year of 1990s, the
investor did not interest anymore to conduct
prawn hatchery. They rather chose to conduct
MBH rather than the prawn because the cost of
milkfish production is by far cheaper than the cost
for prawn production. The production technique
of milkfish (Chanos chanos) is relatively easier
than the production of prawn. and the milkfish
production could be done in various scales.

The management technique of milkfish
represented an effort to produce milkfish fry,
which was recognized with “nener” in Indonesian.
This effort showed various attainments, i.e.:
provide an alternative field working in a coastal
village, especially for people around coastal area,
and improved the income of fisherman which was
directed to cope with the poorness. The largest

impact is that MBH is an easy operational effort
and can be done over the year because the eggs
from CH can be stocked every day.

Alexander in Muliahati (1996) expressed that
geography-economics is a science which focused
on the studying various area and its’ economic
activity related to the production, consumption,
and distribution. C.F. Jones and G. Darkenwald in
Muliahati, (1996) described definition of the
geography-economics that is science about

relationship between environmental factors and
economic condition to the production efforts and
distribution of its result. The Geography-

economics connected between the economic
elements and the geo-science. Therefore, MBH
represented an example of the economic

productivity of human being by giving more
attention to the existing factors to obtain the
persistent product in a certain geographical area.

This paper describes the aspect of geography-
economics of the milkfish (Chanos -chanos)
production in Gerokgak District, North of Bali,
Indonesia.

METHOD

A study case method was used, which combined
among perception technique, document analysis,
and interview. The data was collected with a
Purposive Sampling technique, whereas the
samples were determined pursuant to a certain
criterion (Sugiyono, 2002).

The primary data was obtained directly from the
interview result with the IH owners as
respondents, covering the number of larvae tanks,
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fry production, and fry price. The secondary data
needed to strengthen the primary data by
observed from literatures and location. The
respondents were all owners of the Incomplete
Hatcheries (IH) in 8 villages in Gerokgak District
in the year of 2004.

The geography-economics aspect in this paper
covered the geographical condition of Gerokgak
District, where was the basis for MBH, fry
production of milkfish, the contribution of MBH to
the development of Buleleng Regency, the issues
which is faced by the farmers, and the
development strategy from the government. The
data and document analysis presented
qualitatively descriptive.

RESULT AND DISCUSSION
Geographical condition of Gerokgak District

Astronomically, Gerokgak District is located at:
South latitude (SLatd) between: 8° 5" 29” and 8°
15" 31” ; East longitude (ELotd): 114° 25" 53" and
114° 52" 59” (The government of Buleleng
Regency, 2004)
The boundaries of the district as follows:

1. West side: Jembrana Regency

2. South: Jembrana Regency

3. East: Seririt Regency

4. North: Java Sea
Gerokgak District is one of 9 (nine) districts in
Buleleng Regency, Bali Island. It consists of 12
coastal villages and 2 rural villages; 56 cluster, and
13 custom villages. Gerokgak District is passed by
the main road of Singaraja-Gilimanuk. The total
area is 356.57km’ or 1/5 of total area of Buleleng
Regency. It extends from East to the West side
with the coastal length of 72km (50% of total
coastal length of Buleleng Regency) and the total
main road is 60km with 9 capes and 12 bays. One
of the bays is Sumberkima Bay, which is a suitable

area for marine aquaculture. According to its’
height from sea water level, Gerokgak District is
divided to 3 area, i.e.: a. 298.79km’ is located
between 0-499.9m; b. 5.543 km® is located between
500.999.9m; c. 235km’ is located above 1000m
from sea water level. Eight (12) coastal villages in
Gerokgak District located between 50-100m from
sea water level. The map of Gerokgak District and
the distribution pattern of backyard hatcheries
covered 8 villages in the year of 2004 can be seen

in fig 1. and fig 2.
The climate in Gerokgak District

There are two rainfall stations in Gerokgak
District. There are in Sumber Klampok, and
Tetelan villages. To obtain the climate in
Gerokgak District, the rainfall data and its
temperature had to be known.
The criterion of Mohr was used to determine the
wet month (WM), namely: a. Wet month (WM),
which accepting rainfall more than 100mm; b.
Humid month (HM), which accepted rainfall
between 60-100 mm; c. Dry month (DM), which
accepted rainfall less than 60mm (Kartasapoetra,
1986). The average of the total annual rainfall of
Gerokgak District in the year of 1996-2005 was
1075.75mm. The highest rainfall was on January
(289.75mm) and the driest was on August (1.3
mm). The average of rainfall for the WM was 4.0
mm; for the HM was 0.9mm; and for the DM was
7.4mm.
Pursuant to the average number of WM and DM,
the value level of Q in Gerokgak District can be
determined, according to Schemid-Fergusson, as
the equation below:

Q = (\DM: AWM) X 100%:+++++++ (Eq.1)
Whereas: » DM = the average number of DM

AWM= the average number of WM

From the (Eq.1), the value of Q in Gerokgak
District can be determined as follows:

Q = (7.4: 4.0) x 100 = 185%
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Fig. 1. Map of Gerokgak District and the distribution pattern of milkfish (Chanos chanos)
(Source: The govermment of Buleeng Regency, 2004)The name of villages and their tanks number)

1. Sumber Klampok : - 9. Gerokgak : 1,115 tanks
2. Pejarakan : - 10. Patas : 170 tanks
3. Sumberkima H e 11. Pengulon L.
4, Pemuteran 2 106 tanks 12. Tinga tinga : -
5. Banyupoh : 708 tanks 13. Celukan Bawang 2 301 tanks
6. Penyabangan : 1,463 tanks 14. Tukad Sumaga ! -
7. Musi : 822 tanks Total - 5,379 tanks
8. Sanggalangit : 694 tanks
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Fig. 2. The number of milkfish (Chanos chanos) fry production from [H in Gerokgak District
for 2001-2004

Q=185 1.0<Q <0.143 A = Very wet
Schemit-Fergusson classified the climate in 2.0.143 < Q < 0.333 B = Wet
the world pursuant to the value of “Q" as 3. 0.333 < Q < 0.600 C = Rather wet

follow: 4. 0.600 < Q < 1.000 D = Mid wet
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Fig. 4. The Climate Type in Gerokgak District according to W. Koppen

E = Rather dry

5.1.000 < Q < 1.670

6. 1.670 < Q < 3.000 F=Dry

7.3.000 < Q < 7.000 G = Very dry

8. 7.000 <~ H = Extraordinary dry

According to Schemidt-Fergusson, Gerokgak
District has F (dry climate) type, as shown in
fig.3.
To determine the climate type in a region, the
annual rainfall and temperature data have to be
known. To determine the temperature of an area,
according to Kartasapoetra (1986), the following
formula is used:

T=(263-0.6x (h /100)C ------ (Eq.2)
Whereeas:

T = the average temperature of a determined

area

h = the height of an area from seawater level

(height/100)

26.3 = the average temperature in the tropical

coast

0.6 = tropical constantan, every going up 100

m, temperature is going down 0.6C
Hendayani (2002) expressed according to a
research result, the temperature in a coastal area
is equal to 27.6C, hence the temperature of MBH
location in Gerokgak district, with the height of 5
m from sea water level can be calculated as
follows:

T = (26.3-0.6 x (5/100)) T =26.27TC
According to W. Koppen, Gerokgak District has
an “A" or tropical rainy climate type. Whereas
in this type, the temperature of the driest month >
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64.4° F or >18 C. Pursuant to the average rainfall
in the driest month, W. Koppen divided the “A"
type into 3 (three) types, i.e.: a. Af (tropical rainy
forest) type, if the average > 60mm; b. Am
(monsoon climate) type, if the average < 60 mm
but > 3.94r/25; c. Aw (savanna climate) type, if
the average < 3.94-r/25, whereas r is the average
of annual rainfall in inch (Kartasapoetra, 1986)

As it mentioned above, the average of the total
annual rainfall of Gerokgak District for 1996-2005
was 1075.75mm with the average rainfall in
August as the driest month was 1.3mm. According
to W. Koppen, Gerokgak District has “Aw"
climate type, as it shown in fig 4. and the data of
annual rainfall (mm) in Gerokgak District for 1996-
2005 can be seen in appendix 1.

According to Schmit-Fergusson and W. Koppen
climate analysis showed that Gerokgak District
has dry climate type.

Land usage of Gerokgak District:

The total area of the district was 356.57km’
General farming was over than 50% from the total
area (including fisheries, agriculture, and animal
husbandry). The government land was 38% from
total area. The rest was for: non irrigated dry
farming, plantation, home yard, fishpond, rice
field, etc. The composition of land usage in
Gerokgak District can be seen in fig. 5.

Fig 5. showed that the largest land usage is for
general farming (50.12%) and the tightest is for
rice field (0.46%). It can be said that the
dominancy of land usage is dry land, because
Gerokgak District has dry climate type.

The quantity and quality of water resources as the
technical requirement occupied the first sequence
in choosing the location for the hatcheries. Other
aspects are needed as the non technical

Rice field

Government
land __—
(38.13 %) Fishpond

(0.71 %)

0.46) T~ 7

]

B/
(0.369519%)

> Non irrigated
/" Plantation dry farming
Yard (1.51 %) (8.25 %)

Others
(0.45 %)
General
- farming
7 (50.12 %)

Fig. 5. The percentage of land usage in Gerokgak District in the year of 2004
(Source: The Government of Buleleng Regency, 2004)

Table 1. The requirement of water quality in milkfish (Chanos chanos) larval rearing in MBH

No parametre suitable range
1 | Temperature 26.50-31.00 T

2 Salinity 10-35 ppt

3 |pH 6.50-8.50

4 (Dissolved Oxygen) DO 4.00-8.500 ppm

5 | Ammoniac (NH;) < 0.02 ppm

6 | Nitrit (NO») < 0.5 ppm

7 | Total Organic Matter (TOM) < 95.00 ppm

(Source: Brachishwater Institute of Jepara, 1995)
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requirement to attest the larval rearing. The water
quality parameter which is required in milkfish
(Chanos chanos) fry production can be seen in
table I. below:

The coastal villages of Gerokgak District are
suitable for MBH location and its’ border directly
with Sea of Bali. It gave an amenity to get the
suitable in quality and quantity sea water for larval
rearing of milkfish (Chanos chanos). The range of
sea water quality according to some measurement
in Gerokgak District in the year of 2005, i.e.:
salinity: 34 + 1 ppt; temperature: 29.40 + 2.30T;
pH: 7.50 £ 1.00; DO: 7.35 = 1.10 ppm; NH* 0.0034
+ 0.002; NO* 0.005 = 0.001 and TOM: 21.43 =+
2.16. The main road of Singaraja-Gilimanuk gave
an amenity in fry transportation to local market in
Java Island.

Thereby, it can be said that the Geographic
condition of Gerokgak District attest the existence
of MBH.

Production process of milkfish (Chanos
chanos) fry

The production process can be seen in appendix

2.
A. Eggs stocking

The farmers got the eggs from CH around the
district. The eggs were sold in one sack packing.
Each sack contained of 75,000-100,000 eggs. The
price was around Rp. 1-2 each egg or was equal
from Rp. 75,000.00-200,000.00 per-sack.

B. Larvae rearing

There are some requisitions for rearing the
milkfish larvae, i.e.. the range of water salinity
must be between 33-34 ppt; Nannochloropsis sp.
and Brachionus plicatilis supply were the main
lived food in the early stages of larvae; good
aeration; orange wall tank color; yolk eggs and
rice powder for the fry;

For the successfulness of harvest, hence the
monitoring of water quality and larva growth is

exactly required to be done. If the farmers
encounter the mass death of larvae, hence they
have to be thrown out the dead larvae from the
tank immediately. They have to clean of the
bottom of tank continuously.

All MBH farmers conducted the appropriate
rearing technique. They can produce fries in
satisfied numbers.

C. Harvesting and marketing

The 21-25 day (D21-D25) larvae were strong
enough to be harvested. One Household scale of
hatchery can produce 3-10 reans of milkfish fries.
One rean is equal to 5000 milkfish fries.
Marketing means the human activity related to
the market. Market facilities cooperated with
market to create the exchanging to fulfill the
demand. The exchanging involved working
process, the effort of seller to find the proper
buyer, identified what buyer needed, posting the
proper product, promote the product, saving and
accommodate, negotiate the price, etc. The main
activities of marketing are: developing product,
communication research, distribution, price
decision, and services (Kottler, 1999). In a
distribution process, the marketing sequences
had to be known, covered: producer, whole seller
assembler, whole distributor, retailer, peddler, and
consumetr.

The marketing process of milkfish fry began from
the whole seller assembler. The activity started
from packaging until releasing the fries to the
buyer, so that farmers didn't pay anything which
related to marketing and they did not have any
risk of death of larvae.

The milkfish fries distributed trough Gilimanuk
harbor, to the local market in East Java
(Lamongan, Gresik, and Situbondo), Central Java,
and West Java. While for the export, the fries
distributed trough Ngurah Rai Airport.

The issue in marketing is the fry fluctuation price,
which described furthermore in another part of
this paper below.
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Fig. 6. Milkfish (Chanos chanos) fry price fluctuation in Gerokgak District for 1994-1999
(Source: A survey report on the situation of milkfish hatcheries in North-Western Bali, 1999)
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Fig. 7. Milkfish (Chanos chanos) fry price fluctuation in Gerokgak District for 2000-2004
(Source: The annual report of Marine and Fisheries Office of Buleleng Regency, 2000-2004)

The issues

The possibility competition had been anticipated
by inviting all owners of MBH to merge into a
business enterprise in the year of 1995, but it did
not work as well. The marketing system was
directly conducted by each hatchery that was act
both as a producer and a whole seller. An
association forum for the coastal fisheries farmers
in Penyabangan village that was formed in the
year of 2002 got failure because the farmers

couldn’t coalescent each other and it caused the
whole seller assembler monopolized the fry price.
The marketing is a complicated problem and
became a famous topic in every scientific and
business meeting. The fry selling . price

deteriorated the household farmers of MBH.
During the year of 1994-1998, the average selling
price could reach Rp. 40.00-90.00 per-fry. Later on
since the end of 2000 until present, the average
selling price was getting worse until Rp. 3.00 per-
fry. The comparison chart of milkfish fry price
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Fig. 8. The change number of CH and IH in Gerokgak District for 1999-2004
(Source: A survey report on the situation of milkfish hatcheries in North-Western Bali, 1999;
The annual report of Marine and fisheries Office of Buleleng Regency, 2000-2004)

fluctuation for 2001-2004 and 1994-1998 can be
seen in fig. 6 and 7 below:

Various negative impacts started to arise as the
effect of the milkfish (Chanos chanos) fry price
deterioration, i.e.: the activity of milkfish (Chanos
chanos) fry drowned and caused many MBH
bankrupted; many empty hatcheries intruded the
coastal area site plan of Gerokgak District; the
income of Buleleng Regency from milkfish fry
production decreased. The farmers of MBH
progressively deteriorated to the bad corner. The
bigger scale farmers were luckier than the smaller
scale farmers. They changed over their
businesses into other commodities, ie.. sea
weeds, ornamental fish, and the groupers. For
others, who have not enough capital, changed
their attitude, i.e.: working in their previous job in
other sector (farming, rice field or fishing).

MBH development in Gerokgak District

The Incomplete Hatchery (IH) of MBH in
Gerokgak District is known as the household
scale MBH, It started in the year 1992 with the
number of hatchery only 5 units. One unit of IH is

assumed consists of 2 larval tanks. In the year of
1994 it became 94 units, and in the year of 1996 it
flourished until 250 units (Kartikaningsih, 1996).
The simple technology was used and  became
expand year by year. Later on, Gerokgak District
definitely had represented as the biggest
production place of milkfish fries in Indonesia for
1994-1998.

The fry production number has been increasing in
Gerokgak District year by year. It was attested by
the developing technology in marine finfish
production.

An important benefit that was directly felt trough
MBH developing in Gerokgak District was
financial return. Even all capital could return in
only second production cycle. The management
pattern of MBH effort should be conducted with
good cooperation with CH for eggs distribution
and price stabilization (Research and Developing
Centre of Fisheries. 1993).

Fig 2 and 8. showed that although the farmers
faced the fry price fluctuation, the number of
MBH units and fry production progressively
increased. These circumstances indicated that
milkfish (Chanos chanos) fry production is an
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enthusiastic effort for the society of Gerokgak
District.

Therefore, the government have to pay more
attention more to overcome the marketing and the
furthermore conduct research about marketing of
milkfish (Chanos chanos) should be conducted.

The contribution of MBH to the development
of Buleleng Regency

The MBH license was given from the local
government of Buleleng for some reasons, i.e.:

1. To create the good situation,

2. To guarantee the certainty of fisheries
business

3. To control the optimum fisheries resources
with pay more attention to the sustainability
of resources and environment as the impact
of fisheries activity

4. To arrange the fisheries business

5. To improve the farmers and fisheries
businessmen conscious in giving their
contribution to support the development of
Buleleng Regency.

According to the Regent of Buleleng decision
letter no. 283/2003 related to “other income and
regency’ s income from fisheries sector, there are
some rules for the farmers, i.e.:

1. The annual contribution from Complete
Hatchery (CH) owner is equal to Rp.
100,000.00 for each brood stock tank and Rp.
15,000.00 for each larvae tank.

2. The annual contribution from Incomplete
Hatchery (IH) owner is equal to Rp. 10,000.00
to each tank. In the year of 2004, it was equal
to Rp. 53,790,000.00

3. The annual contribution from the whole
seller assembler is equal to Rp. 100,000.00.

Another important rule is the explanation letter of
fry providing area, which explained where the
fries derived from, which was known as Surat
Keterangan Asal or SKA in Indonesian. The rule

was based on the decision letter of Ministry of
Marine and Fisheries Affairs Republic of
Indonesia no. Kep.04/MEN/2003 dated on March
20, 2003 which described the requisition of
milkfish exported from Republic of Indonesia. The
rule of SKA for the whole seller assembler
according to the destination as follow:
1. Export, SKA was equal to Rp. 0.5.00 per-fry
2. Domestic, SKA was equal to Rp. 0.3.00 per-fry
Those rules above give a hint about the
contribution of MBH in Gerokgak District to the
economic growth of Buleleng Regency. If 10 % of
total milkfish fry production was assumed to
export market, so that the incomes from SKA in
the year of 2004 as follow:
1. From the export market :
Rp. 1,211,941,234.00
2. From the domestic market :
Rp. 6,544,482,664.00
Total income from SKA in 2004 :
Rp. 7,756,423,898.00

Development strategy of MBH

Gerokgak District is a part of Buleleng Regency,
which represented as the centre of milkfish fry
production in the era of 1994-2000. Based on the
Planning of Marine Site Location of Buleleng
Regency and the Pattern of Developing Area,
Gerokgak District is divided into: '

1. The industrial area I : Tukadsumaga, Tinga

tinga, Celukan Bawang, and Pengulon.
2. The capital of district: Patas, Gerokgak, and
Sanggalangit.

3. The industrial area II : General agriculture;
Musi, Penyabangan, and Banyupoh.

4. Tourism area: Pemuteran, Sumberkima, and
Pejarakan.

5. The forest supporter area : Sumberklampok
The local government of Buleleng Regency tried
to expand the area, namely:

1. Cooperative developing with Research
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Institute for Mariculture Gondol, Bali.

2. Formed an association forum for the coastal
fisheries farmers in Penyabangan village in
the year of 2002.

3. Conducted some businesses meetings and
open forums among farmers, investors,
buyers, and stakeholders.

4. Built the central market place for fish fries in
Sanggalangit Village in the year of 2004.

5.Built an oceanic laboratory in Celukan
Bawang Village.

All owners of household scale MBH have to

coalesce and cooperate with the relevant -
institutions so that they can improve their
management; produce fry with high quality;
predict the fry number which is produced and

get the competitive fry price.

The duty of Fish Quarantine Institute of Bali
Province has to be improved so that the quality of
milkfish fry from Gerokgak District can be
justified. The implementation of a good integration
among institutions which related to household
scale finfish fries production needed to strengthen
the position of Indonesia in a global market.
According to a survey which was conducted by
Ahmad et. al. in the year of 2005, that in Gerokgak
District there were some policies that were
expected from the government to overcome the
debility of fries production, especially the milkfish
fry, i.e.: develop of segmented market area;
empower the smaller farmer with “step father”
system and develop the domestic market. The
first strategy could be done is the “market
intelligent” , whereas the production target had
determined to each effort segment (Ahmad, et.al,
2005).

CONCLUSSION

1. Geographically, the coastal area of Gerokgak
District is suitable for marine fish culture.

2. The MBH (MBH) is an enthusiastic effort for
the society of Gerokgak District.

3. The main issue was the price fry fluctuation.

4, The government should pay more attention
to overcome the marketing.

5. The good cooperation among government,
stakeholders, and farmers is the keyword for
the successfulness for the milkfish and other
finfish fries production.
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Appendix 1. The annual rainfall (mm) in Gerokgak District for 1996-2005

YEAR

Month 506 T 1997 | 1998 | 1999 | 2000 | 2001 | 2002 2003 | 2004 | 2005 | rotal | Average
Jan 222 | 278 113| 192| 314 348 733| 441| 1365| 120| 28975 28975
Feb 395| 287| 284| 466| 144| 140| 364| 3195| 357| - 35 279151 27915
Mar 69 8| 335| 173| 106| 98| 194| 123| 139| 96| 1341| 1341
Apr 44 4| 206| 28| 57 o8| 84| 32 0| 127 680 68
May 2 17| 84| 26| 199 o] 29 4 ol 42 403 | 403
Jun 6 0| 200 47| 109 32 17 0 ol 40 451 451
Jul 0 0| 113 8 0 3 0 0 0 0 124 124
Aug 0 13 0 0 0 0 0 0 0 0 13 1.3
Sep 0 o 36 0 0 0 0 0 18 0 54 5.4
Oct 0 1 99 49| 116 13 0 0 0 0 278 |  27.8
Nov 12 14| 34| 10| a1 30 o| 475 4 0 3425| 3425
Dec 194 163| 234| 273| 155| 109| 37| 90| 127 o[ 1382] 1382
Total 944 | 785| 1738| 1372 | 1291 871| 1458 1057 | 7815| 460 10757.5| 1075.75
average | 944| 785 1738 | 137.2| 129.1| 87.1| 1458 1057| 7815 46| 1075.8 -
WM 3 3 7 5 7 3 3 3 4 2 40 46
HM 1 0 2 0 1 2 1 1 0 1 9 0.9
DM 8 9 5 7 5 7 8 8 8 9 74 8

Remarks:WM = Wet month
HM = Humid month
DM = Dry month
(Source: Agricultural Institute of “Palawija” Seed of Banyupoh, 2005)
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Appendix 2. Milkfish (Chanos chanos) fry production process

Harvestin

Larvae rearing

Fries distribution

(Source: Research Institute for Mariculture Gondol, Bali documentation, 1999)



