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Executive summary
Trawl fisheries supply a large (almost 50%) proportion of the marine catch in South East Asia and are
widely recognised as being in urgent need of better management. The Asia Pacific Fisheries
Commission (APFIC) has created guidelines for the management of the region’s tropical trawl
fisheries.
With the support of the US National Oceanic and Atmospheric Administration (NOAA) and the
Responsible Sourcing standard of the International Fishmeal and Fishoil Organisation (IFFO RS) a
workshop with scientists from Vietnam, Thailand, United States, Australia, India and Canada was
held to discuss some aspects of tropical trawl fishery management that require more detail than is
available in the APFIC guidelines.
The focal are of the workshop was on the need to set clear fishery objectives, determine workable
performance indicators and decide on suitable reference points. None of these are well developed
for multi-species fisheries and the participants discussed some of those put forward in the literature
and what may be workable in SE Asian trawl fisheries.
The participants worked through current issues and management arrangements in trawl fisheries in
the Gulf of Thailand the Vietnamese province of Kien Giang. Country based participants from
Thailand and Vietnam either documented what was in place for their fisheries or what could be put
in place to advance the development of better management.
The next phase of the workshop series is to take the learnings from this workshop and apply them in
the field with stakeholders. This is planned for Vietnam and June and will involve some of the
participants from the Bangkok workshop.
Copies of all resources from the workshop are included as appendices.
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1.0 Background
The International Fishmeal and Fishoil Organisation is a trade body established to service the needs
of the global fishmeal and fishoil industry. As part of its interest in ensuring that fish stocks and
fishing are managed responsibly it has established a certification scheme called IFFO RS. This
program is closely linked to the FAO Code of Conduct for Responsible Fisheries. This program was
developed when most of IFFO’s focus was on fisheries for small pelagics but in the past few years the
need to make the program more relevant to the production systems in Asia has become important.
Changes to the IFFO RS (see Appendix 8) will take on board the Asia Pacific Fisheries Commission
Guidelines for the management of Tropical Trawl Fisheries in Asia. These Guidelines were developed
by APFIC members in 2013 at a workshop in Phuket. These guidelines are quite broad in many areas
as they are designed to be generally applicable across the wider region. The Guidelines are an
important step for assisting governments, communities and industries prepare management plans
that facilitate a transition towards sustainable use.
Whilst IFFO is primarily focused on fishmeal/oil it is aware that the trawl fisheries produce a variety
of products and that good management will have benefits for a variety of species and products such
as fresh/frozen, processed products (such as surimi) and, of course, fish meal/oil.
With the assistance of NOAA in the United States, IFFO RS is bringing together recognised trawl
experts from the region to build capacity for the development of management plans. The Guidelines
have set the framework but there is a lot of detail that needs to be developed. Due to the nature of
the ecosystems and the pattern of fisheries development the fisheries are complex and it is not
always possible to bring in management models from outside the region.
This workshop focused on the need to bolster management by linking country and fishery level
objectives with management tools such as reference points and indicators. This approach helps
stakeholders and government to have confidence that the fishery is producing the products required
and will do so for many years to come.
This workshop is not an official, government sanctioned one but was designed to encourage
interactions between country level experts and others with both an interest and expertise in the
management of tropical trawl fisheries. Its aim was to build capacity and the outputs will also be
sent to the APFIC Secretariat for evaluation.
A copy of the agenda for the workshop can be found at Appendix 1. A copy of the Powerpoint
presentation which guided all sessions on each day can be found in Appendix 2.

2.0 Discussions
2.1 Day 1
The first day was devoted to reviewing the Asia Pacific Commission Guidelines for Tropical Trawling
(Appendix 3) and the characteristics of trawl fisheries in South East Asia as these are both
fundamental considerations for the remainder of the workshop (see Discussion Paper in Appendix 3
for a brief overview).

The Guidelines are an overarching guide to the management of tropical trawl fisheries in Asia that
were created in the region to take into account the specific needs of the fisheries that have
developed in response to the ecosystem characteristics present and the needs of the people. In
broad terms these fisheries do not lend themselves to the management approaches used in cool
temperate waters which have far fewer species.
One early point made by the group was the need for some training on the Productivity Susceptibility
Analysis technique as it was suggested as a useful tool in the Guidelines.
One area of the Guidelines that require more detail relate to the establishment of indicators and
reference points for these multispecies (and multi product) fisheries. The term ‘multi product’ in this
sense means that all components of the catch are utilised in some way and the products derived
from the catch components are quite diverse but include fresh/frozen, processed foods for human
consumption and fish meal for animal feeds. For some fisheries, such as those that are optimised for
the production of a single or small group of species (e.g. shrimps) there are suitable indicators and
reference points in use for target species. However, when it comes to large numbers of species and
measures of ecosystem change, the options are less well developed, but some options do exist.
The challenges of the fisheries that currently exist are many. Some are the consequences of
inadequate management (especially capacity and effort control). In some countries these are widely
recognised and form the basis for renewed efforts to rebuild production and profitability. Other
challenges relate to the fact that many of the current international norms driving fisheries
management are based on single species management.
There was a considerable degree of discussion about the challenges of multispecies stock
assessments and their implications for the establishment of indicators and reference points. Stock
assessments are generally undertaken via independent surveys for species complexes (e.g. all
demersal species) and estimates of yield for the complex based on the methods such as those
developed by Fox (1970). Even if there is an optimum mesh size utilised and the most appropriate
allocation of hours trawled there will still be some species that are fished excessively and those that
are not as each species has different productivities and vulnerabilities to the mesh sizes may favour
some species over others (Figure 1).

Figure 1 – Based on the concepts of Garcia et al (2012). Species in red are sensitive to low levels of
fishing effort and can be depleted at levels of effort that are less than a multispecies MSY. Species in
yellow may be underfished at the level of effort giving multispecies MSY
The influence of different mesh sizes on catches and species composition is demonstrated in
research from the North West Shelf of Australia (Sainsbury 1984 – Appendix 7). Managing each
species at MSY is not possible and there are doubts that this is even possible with different gear
(Walters et al 2005).

2.1.1 Thailand
Thailand’s trawl fisheries developed in the early 1960s and there have been annual, independent
trawl surveys undertaken since 1962. Issues of overfishing, changes in species dominance, illegal
fishing and others have been known for many years and attempts to bring the fishery under stable
management have been undertaken since 1996 when licence limitation was brought in. Despite a
possible decline in the total number of trawlers, growth overfishing is a big issue and mesh
selectivity is a big challenge.
At a high level the Thai government has adopted the Marine Master Plan which sets out national
policy objectives in regards to fisheries. This Plan is given effect by an Implementation Plan.
The government aims to ensure that 80% of marine fisheries resource production is used for human
food. It also aims to manage exploitation at 90% of MSY. MSY is calculated on the basis of species
complexes (e.g. demersals, pelagics, species/group of species etc).
Recently (2015) the government brought in a national Fisheries Management Plan (FMP)(see
Appendix 5) which sets out management direction and objectives for demersal, pelagic, ETP and
migratory species. It links closely with other plans such as that established to control IUU fishing. It
covers the period 2015 to 2019. Department of Fisheries will use the FMP to drive regulation
development aimed at addressing seven key issues – IUU, overcapacity, overfishing, conflict,

degraded habitats, inadequate data, and inadequate management capacity. The government is also
evaluating quota management for five pelagic, three demersal species and one species of squid
Current management measures include some gear bans (e.g. push nets), area and temporal closures
and licence limitations. The government is currently discussing mesh size regulations with the
commercial and artisanal sectors but there is a challenge regarding the best mesh sizes for fish trawl
versus shrimp trawl. Night time trawl focuses on catching shrimp and a 4cm mesh size too large. Day
time trawling is focused on fish and 4cm mesh size is workable.
The FMP has clear objectives in regards to effort reduction (40% for demersal species and 30% for
pelagic species in the Gulf of Thailand) and proposes to remove all illegal vessels and push netters,
and reduce days fished for the remaining trawlers by 5 per month. The overall aim is to reduce trawl
hours from 36million per year to 24 million per year. This should result in a rebuilding of yield from
the current 50x, 000 t to about 7xx 000t. For the pelagic fleet the plan proposes to reduce days
fished by 9 days per month. A major effort to control IUU fishing is being implemented and the main
focus is on area based management but this needs better VMS (Vessel Monitoring Systems).
The key areas of effort have management targets, Key Performance Indicators and are time bound.

2.1.2 Vietnam
The government of Vietnam has a master plan which sets out key objectives for the fisheries of the
country, including effort reductions in key areas, especially inshore where it is policy is to reduce the
number of vessels and stabilise production.
Overfishing is an issue in many, especially inshore areas, and there are examples where fishing
pressure is modifying the species composition of catches. There are some benefits in that fishing
down the food chain is creating new fisheries – such as those for octopus and squid. However, as
with Thailand, lower catches create longer trawl shots which impacts on fish quality. An 8 hour trawl
shot makes for poor quality fish due to exposure to warm water and crushing in the codend. High
opening trawls are also a problem due to the increased effort.
In Kien Giang province there is a mix of large and small fisheries in the same general area (see
Appendix 5). An estimated 100 000t of fish meal produced from pair trawl, for example. In provincial
waters, fishers are constrained but outside they can go anywhere. In provincial waters no new
licences are being issued and old trawlers may be destroyed. These cutbacks are aimed at reducing
conflict and reducing trawl impacts.
There are plans for a fishery management plan with a focus on technical controls – 3cm for shrimp
and 4cm for fish plus closed seasons. In Vietnam CPUE is tracked as well as indicator species.

2.2 Day 2
Day 2 was devoted to a discussion about objectives, indicators and reference points for tropical
trawl fisheries in the context of how these may influence regulations and other harvest control rules.
More detail can be found in the pre-circulated discussion paper (Appendix 4) and in references
located in Appendix 7.

There are a number of potential indicators that could be applied, depending on the objectives of the
fishery (see Sainsbury, unpublished, in Appendix 7). However, the general model that represents
best practice is set out in figure 2 below:

Figure 2 – linkages between fishery level management and high level policy goals
from the FAO Ecosystem Approach to Fisheries Management
There needs to be clear linkages between each of the chosen levels such that resources are not
wasted on collecting information that has no direct application in the management process.
Examples were provided of how different fishery objectives may create the need for different
indicators. For example, an MSY objective will have different indicators than an MEY objective.
Having a mix of objectives such as economic, social and resource sustainability, provide the basis for
managing a fishery that is sustainable from all three perspectives.
A presentation about the South China Sea (Appendix 9) provided the springboard for a discussion
about reference points could be established and how these may not necessarily be quantitative.
Indeed, reference points can be designed in a qualitative fashion so as to engage stakeholders. The
model set out in Figure 3 has three thresholds (unsatisfactory, satisfactory and great) and, for some
factors, the performance of the fishery could be determined via discussion with stakeholders.

Figure 3 -

2.3 Day 3
On Day 3 we brought together the discussions about objectives, indicators and reference points with
information on trawl fisheries in Vietnam and Thailand chosen by country representatives.
Appendix 6 contains the outputs from consideration of the Gulf of Thailand (Thai waters) and Kien
Giang Province (Vietnam) fisheries. Both fisheries have similar types of trawl gear (demersal and
pair), produce similar products (fresh/frozen, surimi and fish meal) and are experiencing similar
issues. However, they are at different stages of the management planning journey.
Both countries have high level policy statements that set out the general objectives for fisheries at a
national level. Thailand has a fishery management plan for the Gulf and Kien Giang province is in the
process of preparing one for provincial waters.
The challenges of managing multispecies fisheries were discussed at length with experiences from
the US North East and Australia used as examples (Appendix 9). Whilst species diversity is lower in
the US and the number of vessels far lower on the North West shelf of Australia the technical
challenges of determining and managing for MSY of species complexes is a challenge across multiple
continents.
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Appendix 1

Management planning for tropical trawl fisheries under APFIC guidelines –
setting objectives, monitoring progress and driving decision making.
Workshop convener: International Fishmeal and Fishoil Organisation Responsible Sourcing Standard
Workshop funder: US National Oceanic and Atmospheric Administration
Location: Windsor Suites, 10/1 Sukhumvit Soi 20, Sukhumvit Road, Bangkok, Bangkok
Background
The International Fishmeal and Fishoil Organisation is a trade body established to service the needs
of the global fishmeal and fishoil industry. As part of its interest in ensuring that fish stocks and
fishing are managed responsibly it has established a certification scheme called IFFO RS. This
program is closely linked to the FAO Code of Conduct for Responsible Fisheries. This program was
developed when most of IFFO’s focus was on fisheries for small pelagics but in the past few years the
need to make the program more relevant to the production systems in Asia has become important.
Changes to the IFFO RS will take onboard the Asia Pacific Fisheries Commission Tropical Trawl
Management Guidelines. These guidelines were developed by APFIC members in 2013 at a
workshop in Phuket. These guidelines are quite broad in many areas as they are designed to be
generally applicable across the wider region. The Guidelines are an important step for assisting
governments, communities and industries prepare management plans that facilitate a transition
towards sustainable use.
Whilst IFFO is primarily focused on fishmeal/oil it is aware that the trawl fisheries produce a variety
of products and that good management will have benefits for a variety of species and products such
as fresh/frozen, processed products (such as surimi) and, of course, fish meal/oil.
With the assistance of NOAA in the United States, IFFO RS is wanting to bring together recognised
trawl experts from the region to build capacity for the development of management plans. The
Guidelines have set the framework but there is a lot of detail that needs to be developed. The
fisheries are complex and it is not always possible to bring in management models from outside the
region.
The program funded by NOAA is for three workshops. The first will involve experts from Thailand
and Vietnam. It will seek to develop some practical and cost effective mechanisms that may work for
the fisheries of interest. Workshop 2 will take place in Vietnam and focus on local fisheries and
stakeholders. Workshop 3 will involve a mix of experts and stakeholders to review discussions and
decide on what would be a suitable pathway forward. If the process is successful then it may be
rolled out to other countries in the region.

Draft Agenda
Day 1 – Tuesday 5 April 2016





100pm Welcome and introductions
115pm Background to IFFO RS and review
145pm Introduction to the background to the workshop and aims
200pm APFIC Tropical Trawl Guidelines – review of main components
The APFIC Trawl Guidelines were created by member countries of APFIC in 2013 and these
set out the general principles for management planning as well as providing some useful
tools such as risk assessment methodologies. However, there is a wide variety of trawl
fisheries and some parts of the guidelines require fishery specific information. A key
outcome promoted by the Guidelines is the preparation of management plans. This
workshop focuses on several key elements of the planning process.

 230pm Special needs of tropical trawl fisheries in Asia
Trawl fisheries in tropical Asia have developed in a different way from trawl fisheries in
cooler waters and in developed countries. The wide range of species creates a diversity of
products and markets. Management needs to be aware of the differences and ensure that it
takes account of the differing needs of fishery stakeholders. This session will ensure that we
have a good understanding of the characteristics of the fisheries of interest.
 330pm Afternoon tea
 400pm Interactions between trawl fishing and tropical ecosystems – implications for
management
There is a lot of evidence that fishing pressure changes the structure of fish communities
and this may change who benefits from the fishing. Trawling may increase the productivity
of some groups of fish. Choosing the right mix of fishing pressure and species desired
requires an evaluation of which groups may benefit and also the risks to species that may be
important for ecosystem maintenance and some user groups.
This session will facilitate a discussion about the changes that have been observed in trawl
fisheries since they developed and how these changes have been influenced by fishing and
have influenced the catches and dependent industries.
 500pm Finish for day
Day 2 – Wednesday 6 April 2016
0900am Setting fishery management objectives
This session will explore what the people want from their fisheries in terms of products and
how the setting of objectives will help define the management arrangements that are out
into place. Trawl fisheries in Asia are commonly very efficient in that there are few discards,
multiple products and multiple user groups. Setting clear objectives ensures that
stakeholders have a clear understanding of how and for whom the fishery will be managed
and creates the framework for deciding on appropriate indicators and trigger points.

1030am Morning tea
1100am Options for indicators of fishery performance
All stakeholders with an interest in the fishery need a mechanism for tracking how their
fishery is performing. With such a large diversity of species there are real challenges in
working out what is feasible and cost effective. There is also a need to have indicators that
track the status of the fish community, not just individual species. We need to discuss
options that can be tracked at a community/landing port level as well as those that may
require scientific expertise to collect and analyse. There is a large number of potentially
useful indicators available and we will supply some options but the session will involve a
discussion regarding which ones may be best suited to the fisheries of interest.
1230pm Lunch
130pm Defining a desired operating space for fisheries and links to decision making (trigger or
reference points)
Tropical multispecies fisheries present some major challenges for fishery managers in
seeking to keep production at an optimum level, divide the benefits in an equitable manner
and keep the ecosystem in an acceptable state. Hard and fast rules such as formal reference
points may not be desirable, or even feasible. However, stakeholders and managers need to
identify what are the signs of impending problems and take corrective action. This session
will work through some of the options that may be useable focusing on trigger points that
link to indicators, as opposed to indicators which may just be of general interest.
300pm afternoon tea
330pm Focusing the discussion on plan preparation – using the South China Sea as a case study
How might a suite of indicators fit into the management process and how could these feed
decision making in a way that stakeholders feel makes sense? What are the consequences
for the supply of various products (fresh/frozen, surimi and fish meal) from modifying fishing
pressure? What indicators adequately communicate progress in these complex ecosystems?
This session will also introduce some large scale data from the South China Sea in
preparation for a tomorrow morning’s session that will seek to apply some of the suggested
approaches in a real world situation.
445pm Introduction to tomorrow’s work on South China Sea and country level needs
500pm End of the day
Workshop dinner

Day 3 Thursday 7 April 2016
900am Example of the South China Sea
This session will make use of some real world data to work through various scenarios to
explore how objectives can be supported by indicators and decision points. We will explore
the social and potential economic consequences of changes in both fishing pressure and
ecosystem state to see if there is a workable middle ground that could be supported by

stakeholders. What might the management decisions might look like in order to give the
desired outcomes? What management measures are possible – or even worth talking
about? Overall effort, metier effort, spatial/temporal control of effort?
1030am Morning tea
1100am Parallel sessions - Vietnam and Thailand
The two country based groups will focus on fisheries of interest from their country such as
Ben Tre and Kien Giang provinces in Vietnam and the Gulf of Thailand in Thailand. Kien Giang
presents an opportunity for fisheries that are both on the Gulf to be compared.
The sessions will apply the outcomes of discussions on Tuesday to explore the following:
1. Fishery objectives – what does the nation and its people want from the fisheries
under consideration.
2. Tradeoffs - what are the tradeoffs between various groups that want to maximise
their benefits?
3. Ecosystem modification - what level of ecosystem alteration is feasible and desirable
in order to deliver the benefits?
4. Indicators of fishery performance – what are the options for monitoring and tracking
the fishery? What would be the best suite of indicators and what is practical?
5. Defining a desired operating space
1230 Lunch
130pm Country level workshop continues
300pm Afternoon tea
330pm Report backs and analysis
Countries will report back on their findings and how things could work for their fisheries.
Note that these report backs do not constitute a commitment. There may well be
compromises that need to be made to take into account the capacities on the ground and
the level of resources available. It may be that fisheries start with a simple approach and
increase the robustness over time.
o What would ‘best practice’ look like?
o What is feasible ‘on the ground’?
o How might the outcomes from this process feed into the preparation of
management plans as suggested by the APFIC Trawl Guidelines?
430 Wrap up
What may be next steps?
How could this exercise be improved?
500pm Workshop close

Appendix 2

Tropical trawl management
Workshop on setting objectives, indicators and reference points
Bangkok, Thailand
5 to 7 April 2016

Workshop overview
 Tuesday afternoon – review of background to trawling in SE Asia and
the APFIC Tropical Trawl Guidelines
 Wednesday – we will focus on the three key areas of objective
setting, determining performance indicators and establishing
reference/trigger points
 Thursday – we want to use information from the region in general
and two key countries in particular, to explore how management
plans for trawl fisheries can be progressed.

The APFIC guidelines
 Background to the trawl fisheries
 Identifying and prioritising issues –
including risk assessments
 Stakeholder engagement
 Preparing management plans
 Monitoring, control and surveillance
 Information, science and assessment
 Capacity development

Tropical trawl in SE Asia
 Produces a bit under half of wild caught seafood
 Wide variety of products dominated by fresh/frozen, value added
(e.g. surimi) and fish meal
 Supplies both domestic and export needs
 Some species groups and areas are overfished
 Regulatory controls not linked to sustainable yields
 Very different to many fisheries in more developed countries where
there is a small group of target species and can be a lot of discards

DISCUSSION POINT – what are the
implications of the differences in terms of
setting up management arrangements?

Trawl / ecosystem interactions
 Alteration of population structure of single species
 Benthic modification
 Community structure change due to loss of slower growing, slow
reproduction organisms
 Removal of higher order predators can increase productivity of prey
species, and maintain catches, if fishing effort is controlled.
 Trash fish component will increase as valuable species decrease and
average size of species decreases.

DISCUSSION POINT – what are the
benefits/costs of the ecosystem alterations?

Management objectives
 A fishery can be managed in different ways to achieve different
outcomes
 Many trawl fisheries are managed to maximise target species,
minimise bycatch and focus on selective harvest
 SE Asian trawl fisheries operate in a different way and need to be
managed differently.
 Setting clear objectives for the fishery helps identify what are the
management targets and indicators of performance.
 Objectives need to include resource management, environment,
social and economic

DISCUSSION POINT – what may be the objectives
of the trawl fisheries of interest and would these
influence the approach to management?

Indicators
 All stakeholders, managers and scientists need to be kept informed
about how the fishery is performing and whether it is achieving the
objectives that have been set
 Indicators for multispecies fisheries are not well developed and
neither are indicators of ecosystem status
 Quite a large number of potential indicators, none of which are useful
by themselves. Need more than one.
 Fish lengths are commonly used, as are ratios of numbers of
species/biomass at each trophic level.
 Need to adopt an Adaptive Management Approach. Make decisions,
monitor progress and make adjustments if things are not working

An approach for identifying qualitative or empirical indicators and
reference points
- From Jones (2010)
OUTCOME :
Indicator:

Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)
Reporting actions: (e.g. how and when the findings of monitoring will
be reported)
Great result:
Satisfactory/Acceptable result:
Unsatisfactory/Unacceptable result:
Reference conditions: (e.g. photos, data and/or other evidence
documenting the conditions for this planned outcome)

 Particularly useful when:
o identifying indicators
and reference points
from experience rather
than theory
o When drawing on diverse
experiences
o When there is no explicit
theoretical or policy basis
for reference points
(common with social and
governance issues)
 Will illustrate this later

There are many options for indicators
- for example some empirical indicators for population biomass
Population biomass – empirical estimation

Cost/feasibility
(H, M, L)

Population biomass – model-based estimation

L

Population biomass depletion – empirical estimation

M-L

Population biomass depletion – model-based estimation

L

Fishing mortality

M-L

Total mortality

H

Exploitation rate

H

% Spawners per recruit (obtain target & limit for F)

M-H

Catch

M-L

Catch per unit effort or catch rate

H

Mean length in catch

H

Maximum length in catch

H

Area occupied by species

H

Area overlap of species and fishery

H

Susceptibility to fishing

H

There are many options for indicators
- for example ecological risk based indicators
Choose fishery component (e.g.
species, species group,
commodity group, ecosystem
element)

The indicator is the category of risk
- Consider how this would be used.
- What is the benchmark or reference point
category (eg high risk is a limit reference point
and low risk the target)

Conduct risk assessment

Likelihood

Remote

Consequence
Negligi
Moder
Catastrop
ble Minor ate Severe Major
hic
0
1
2
3
4
5
1
0
1
2
3
4
5

Rare
Unlikely
Possible
Occasional
Likely

2
3
4
5
6

0
0
0
0
0

2
3
4
5
6

4
6
8
10
12

6
9
12
15
18

8
12
16
20
24

10
15
20
25
30

- What management actions could be triggered
at medium and high risk to achieve the target
and avoid the limit?

There are many options for indicators
- for example community size composition
Selective fishing effects on size structure (North Sea)

Selective harvesting claimed to maintain size structure under harvesting

1983–1987
1998–2002

Log Biomass

Log Biomass

Unfished

Size
Size
Steeper slope, and increased
predation by small fish, a suggested
as cause of hysteresis in recovery of
species and ecosystems

Requires fishing as many sizes and species as
possible in proportion to natural productivity

The indicator is the slope of the community size composition
- Consider how this would be used.
- What is the benchmark or reference point (no change the target and some level of change the limit)?
- What management actions could be triggered to achieve the target and avoid the limit?

There are many options for indicators
- for example community size composition and the link to fishing selectivity and
Multispecies MSY (Garcia et al 2012)
Catch

System Biomass

Extirpations

Pink – selective fishing
mostly for large species
Blue – unselective fishing
(all fished and not
limitations)

Dark blue – ‘balanced
harvest’ (fishing
proportional to
productivity and less than
individual species MSY)
Suggested differences related to fishing selectivity pattern
- Community size composition
- Dome shape in yield vs effort curve
- Local extinctions
- yield

How to manage?
- Fishing effort by gear or fishery type and area?
- e.g inshore, shelf, pelagic fisheries
- Complex selectivity needed and fishing mortality on
each species less than MSY

What are the prospective indicators, and at what scale are they needed?

Scale for indicator
 Total fishery
 Habitat/biotype (coast/shelf/slope/pelagic)
 Gear type or fishery types (trawl, purse seine, trap+gillnet+line)
 Areas of contrasting fishing effort
 Taxonomic/ecological group (species, family, prey species, large predators)
 Commercial product type (fish meal, surimi, fresh, frozen whole, frozen processed)

Scale of indicator in this application
Total
fishery

Prospective indicators to consider

Some prospective indicators
 Catch
 Catch rate (CPUE)
 Biomass
 Sizes from catch (mean,
percentiles, grades)
 Size from surveys (mean,
percentiles)
 Abundance of indicator
taxonomic or commercial
group (catch, catch rate,
biomass)
 Ratio of indicator groups
(Nemipterus/Lutjanus)
 Mean trophic level in catch
 Primary Production
Required (PPR) to support
catches
 Fishery in Balance (FiB)
 Habitat area (hard/soft
seabed, seagrass)
 Slope of abundance-length
curve
 Proportion in indicator size
ranges
(small/medium/large)
 Financial value (first landed
value, processed sale
value, export value, profit)

Catch

CPUE

Biomass

Mean
length in
catch

etc

Habitat/bio
type

Gear types

Taxon
group

Product
type

What indicators at what scale in this application?
 Indicators relevant to the objectives?
 Indicators interpretable and informative?
 Indicators already available?
 Indicators that could be feasibly added?
 Too few or not covering all relevant objectives leaves
important gaps
 Too many can be confusing and not cost-effective
 Not all indicators need be relevant to all issues or
objectives of the fishery
 Consider how interpreted and used in management

Selected Indicators and scales

Indicators

Issue or scale for indicator
Total
fishery

Inshore
fishery

Offshore
fishery

Small
pelagic
fishery

shrimp

Snappers
&
groupers

Sardines
and
anchovy

Sharks
and rays

Fish meal
product

Surimi
product

Fresh
product

Processed
or frozen
product

Catch

+*

+*

+*

+*

+*

+*

+*

+*

+

+

+

+

CPUE

+*

+*

+*

+*

+*

+*

+*

+*

+

+

+

+

Ratio
large:
small

+

+*

+*

+*

+

+

+

+

+

+

+

+

Mean
length

+

+

+

+

+

+

+

+

Ratio
sardines +
anchovies
:
scads

+

+

+

+*

Mean
Trophic
level

+

Primary
prod
Required
(PPR)

+

First
landed
value

+*

What are the ‘key’ indicators?
 ‘Key’ indicators will have
performance benchmarks
identified and will be linked
to fishery management
directions and measuring
performance of fishery
management
 Remaining ‘supporting’
indicators are mainly for
monitoring of potentially
important changes or to help
interpretation of the key
indicators. They need not
have performance
benchmarks.
 Key indicators (*) and
supporting indicators (+)

+

+

+

+*

+*

+*

+

+

+

+

+

+

+

+

 In selecting begin
consideration of:
o how to identify performance
benchmarks for the key
indicators
o How they would be used in
management decisions

Selected Indicators and scales – use of contrasting history of fishing effort

Indicators

Issue or scale for indicator
Total
fishery

Offshore
fishery low effort
-

Offshore
fishery medium
effort

Offshore
fishery high
effort

shrimp

Snappers
&
groupers

Sharks
and rays

Fish meal
product

Surimi
product

Fresh
product

Processed
or frozen
product

Catch

+*

+*

+*

+*

+*

+*

+*

+

+

+

+

CPUE

+*

+*

+*

+*

+*

+*

+*

+

+

+

+

Ratio
large:
small

+

+*

+*

+*

+

+

+

+

+

+

+

Mean
length

+

+

+

+

+

+

+

Ratio fish
meal:
surimi:
market
fish

+

+

+

+*

Mean
Trophic
level

+

Primary
prod
Required
(PPR)

+

First
landed
value

+*

What are the ‘key’ indicators?
 ‘Key’ indicators will have
performance benchmarks
identified and will be linked
to fishery management
directions and measuring
performance of fishery
management
 Remaining ‘supporting’
indicators are mainly for
monitoring of potentially
important changes or to help
interpretation of the key
indicators. They need not
have performance
benchmarks.
 Key indicators (*)

+

+

+

+*

+*

+*

 How to identify performance
benchmarks for the key
indicators – for example for
the Total Fishery
+

+

+

+

+

+

+

DISCUSSION POINT – what indicators may be
useful and, of these, what are practical given
capacity and resources?

Reference points
 Triggers for stakeholders to make decisions to keep the fishery
producing according to agreed objectives are a central part of the
management process.
 For single species these have been well developed – generally based
on biomass assessments or proxies (such as CPUE). The aim is to keep
the stock within ‘safe biological limits’.
 For multispecies fisheries the development of reference points has
lagged behind but there are some options that may be of use in SE
Asia
 Stakeholders/managers may wish to aim for defining a range of
triggers that help stakeholders keep the fishery in a productive
operating space, i.e. different from the concept of a target reference
point.

FAO Code of Conduct, FAO Ecosystem Approach to Fisheries Management, IFFO RS certification (and other 3rd party
systems) and common international ‘best practice’ all specify use of target and limit reference points
Most commonly biological reference points relate to fishing mortality and fish abundance
But reference points can also be established for the other kinds of indicators:
o Numerical and non-numerical categories of situation, including risk categories
o Acceptable change and ‘safe operating range’
o Desired and undesired directions of change
And these approaches are equally applicable to
o Biological indicators for species, groups of species, and properties of ecological communities (e.g. size
spectrum and MMSY indicators)
o Economic, social and governance indicators
There are many ways to select and justify reference points
 Quantitative and theoretical
o MSY, MMSY, MEY, ‘per recruit’ yield or egg production, ‘pretty good yield’, precautionary ratios of fish
types, trophic levels or sizes, etc
 Empirical
o Meta-analysis results combining and generalising the experience of many fisheries
o Desirable/undesirable outcomes identified from observed history of fishery development or current
areas with contrasting fishery development/practice

Selected Indicators and scales – use of contrasting history of fishing effort

Indicators

Issue or scale for indicator
Total
fishery

Offshore
fishery low effort
-

Offshore
fishery medium
effort

Offshore
fishery high
effort

shrimp

Snappers
&
groupers

Sharks
and rays

Fish meal
product

Surimi
product

Fresh
product

Processed
or frozen
product

Catch

+*

+*

+*

+*

+*

+*

+*

+

+

+

+

CPUE

+*

+*

+*

+*

+*

+*

+*

+

+

+

+

Ratio
large:
small

+

+*

+*

+*

+

+

+

+

+

+

+

Mean
length

+

+

+

+

+

+

+

Ratio fish
meal:
surimi:
market
fish

+

+

+

+*

Mean
Trophic
level

+

Primary
prod
Required
(PPR)

+

First
landed
value

+*

What are the ‘key’ indicators?
 ‘Key’ indicators will have
performance benchmarks
identified and will be linked
to fishery management
directions and measuring
performance of fishery
management
 Remaining ‘supporting’
indicators are mainly for
monitoring of potentially
important changes or to help
interpretation of the key
indicators. They need not
have performance
benchmarks.
 Key indicators (*)

+

+

+

+*

+*

+*

 How to identify performance
benchmarks for the key
indicators – for example for
the Total Fishery
+

+

+

+

+

+

+

Performance benchmarks for key indicators – informed as necessary by other indicators

Catch

For each indicator what are desirable
and undesirable outcomes?

Key indicators
for ‘total fishery’
CPUE

Total
fishery

Fishing effort

 What is the current situation?
 What are the desirable and undesirable situations
from the past?
 Consider the other key indicators, and how they
might change with the indicator being considered
 Consider the supporting indicators. How have
changes in these influenced the key indicators, and
how are the supporting indicators expected to
change if key indicators are in desired and undesired
states?

Catch

+*

CPUE

+*

OUTCOME :
Indicator:

First
landed
value

+*

Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)
Reporting actions: (e.g. how and when the findings of monitoring will be
reported)
Great result:

First landed value

Fishing effort

Satisfactory/Acceptable result:
Unsatisfactory/Unacceptable result:
Reference conditions: (e.g. the reference condition for comparison to
the above result for the key indicator, and any relevant conditions or
changes implied for the supporting indicators)

Fishing effort

Performance benchmarks for key indicators – 1. Simple consideration of key indicators separately
OUTCOME :Food security

Present

Indicator: Total catch
Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)

Great result
Desirable/acceptable result
Undesirable/unacceptable result

Reporting actions: (e.g. how and when the findings of monitoring will be reported)

Catch

Great result:
Satisfactory/Acceptable result:
Unsatisfactory/Unacceptable result:

Key indicators
for ‘total fishery’

Fishing effort

Reference conditions: (e.g. the reference condition for comparison to the above
result for the key indicator, and any relevant conditions or changes implied for the
supporting indicators)
OUTCOME Biomass at productive and ecologically healthy level

Catch

+*

CPUE

+*

Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)
Reporting actions: (e.g. how and when the findings of monitoring will be reported)
Great result:
Satisfactory/Acceptable result:
Unsatisfactory/Unacceptable result:

+*

Fishing effort
First landed value

Ratio
large:
small

Indicator: total CPUE

CPUE

Total
fishery

Reference conditions: (e.g. the reference condition for comparison to the above result
for the key indicator, and any relevant conditions or changes implied for the
supporting indicators)
OUTCOME :Economic contribution and viability
Indicator: Total first landed value
Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)
Reporting actions: (e.g. how and when the findings of monitoring will be reported)
Great result:
Satisfactory/Acceptable result:

Fishing effort

Unsatisfactory/Unacceptable result:
Reference conditions: (e.g. the reference condition for comparison to the above
result for the key indicator, and any relevant conditions or changes implied for the
supporting indicators)

Performance benchmarks for key indicators – 2. Slightly more integrated consideration of key indicators
Present

Catch

Great result
Desirable/acceptable result
Undesirable/unacceptable result

Key indicators
for ‘total fishery’

+*

CPUE

+*

Ratio
large:
small

+*

CPUE

Catch

Fishing effort

OUTCOME : Economic contribution and viability

First landed value

Total
fishery

Fishing effort

Considering ‘one indicator at a time’ is simple
but desire/undesired situations can be
inconsistent across indicators. Also can lead to
confusing number of indicators.
An approach:
- identify one, here ‘first landed value’, as
the ‘primary key’ indicator and primarily
use that alone
- Consider adequacy of this in meeting other
important objectives
- as necessary make modifications to its
performance benchmarks that reflect
consideration across other indicators
Indicator:
Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)
Reporting actions: (e.g. how and when the findings of monitoring will be reported)
Great result:
Satisfactory/Acceptable result:
Unsatisfactory/Unacceptable result:

Fishing effort

Reference conditions: (e.g. the reference condition for comparison to the above
result for the key indicator, and any relevant conditions or changes implied for the
supporting indicators)

Performance benchmarks for key indicators – 3. More complete integration of relevant indicators

Catch

Present

Key indicators
for ‘total fishery’

+*

CPUE

+*

Ratio
large:
small

+*

CPUE

Catch

Translate the performance benchmarks for the primary key
indicator into corresponding benchmarks for the otherkey
indicators.
- Here First Landed Value is taken to be the primary key
indicator, and its performance benchmarks are
accepted.
- The benchmarks for the primary key indicator are
reflected in the benchmarks for the other indicators
OUTCOME :Economic

contribution and viability while also achieving high food
security and maintaining biomass at a productive and ecologically healthy level
Indicator: Three indicators; catch, CPUE and First Landed Value

Fishing effort
Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)

First landed value

Total
fishery

Fishing effort

Aim is consistency between the reference points of the
relevant indicators, with the primary key indicator being the
driver but also having acceptable outcomes for the other
key indicators.

Reporting actions: (e.g. how and when the findings of monitoringf will be reported)
Great result:
Satisfactory/Acceptable result:
Unsatisfactory/Unacceptable result:

Fishing effort
Reference conditions: (e.g. the reference condition for comparison to the above result for the key
indicator, and any relevant conditions or changes implied for the supporting indicators)

To be clear – what are indicators, reference points and performance measures?

,
1
'
,
&
$
7
2
5

 Indicators are what you measure
 Reference points are benchmarks for the indicators
that can relate to desired outcomes, undesired
outcomes or triggers for specific management action
 Performance measures relate to how close an
indicator is to a reference point – how close to a
desired/undesired outcome

Indicator
Performance
measures
Reference point (target)

Reference point (limit)

7,0(

 Beware of indicators without reference points,
performance measures without indicators, and no
direct linkage to objectives
o usually means the overall framework is lost
 Quantitative indicators and reference points are
commonly emphasised but there are many kinds and
approaches that can be used:
o Numerical and non-numerical categories of
situation, including risk categories
o Bounds of acceptability
o Directions of change

DISCUSSION POINT - how would the preferred
state of the fishery be defined and what would
the trigger points ask managers and stakeholders
to do?

South China Sea fishery scenarios

For example considering catch and landed value indicators for the whole fishery
Catch and landed value in
South China Sea 1950-2010
25

16

Good indicators?
 How interpreted?

14

12

10

15

8
10

6

4
5

Catch (million t)

landed value (2005 Real USD billion)

20

Catch rate and biomass in part
of Indonesia 1975 - 2005

 What benchmarks (i.e.
what reference points)?
Where is a desirable place
to be in this history?

2

0

1950

1955

1960

1965

1970

1975

1980

Landed value

1985

1990
Catch

1995

2000

2005

2010

 Additional analysis
available for catch
reference point (e.g. MSY
or landed value at MSY)?
 Additional information on
catch rate to indicate
return of effort
investment?

Overall framework linking objectives, indicators, reference points,
performance measures and management actions
- From the FAO Ecosystem Approach to Fishery Management
High level policy goals
(Economic, Social, Environmental)

Broad objective for the fishery
(or Conceptual objective)

Components (and sub-components as necessary to
become operational)

 This linkage is necessary ….
 to keep focus on ‘the reasons for the
journey’ - the objectives
 to avoid investment of time and effort
on activities that are not well aligned
with achieving the objectives
 to provide a transparent explanation
for the work plan and investment in it

Operational objectives

Indicators & reference points

Performance measures and management
response

 It is usual to have to re-visit this
framework as more detailed and
operational consideration are worked
through
 So have a very clear view about the
conceptual objectives

‘Unpacking’

High level
objective

Broad statement of intent

Component

A major issue of relevance

Operational
objective

Objective with direct and practical
interpretation

Indicator

Something measured to track an
operational objective

Reference
point

Target and limit 'benchmarks' for
indicators

Performance
measure

Relationship between indicator and
benchmark

 Establish the hierarchy
between high level and
operational objectives
 High level objectives
need operational
objectives

 Operational objectives
need indicators and
reference points
 Indicators and reference
points give performance
measures

The scope of the framework and considerations

Contribution to
Sustainable
Development
Human wellbeing

Ecological wellbeing

Ability to
achieve

 Usually in the broad context
of Sustainable Development
 This includes high level
objectives of
o ecological sustainability
o economic and social
sustainability
o plus the institutional
arrangements to achieve
these sustainability goals
 So as indicators etc for a
given application can span
and include these three areas

Common components for the elements of Sustainable Development
Ecological Well-being
-

-

-

Status of species or
species groups
Threatened,
Endangered or
Protected (TEP)
species
Food-webs and
trophic interactions
Habitats
Community structure

Human Well-being

Ability to Achieve - governance

Fishing community

Legal framework

-

Income; MEY, profit
employment
Compliance costs
Health and safety

Associated communities
-

-

Distributed income
Resource
dependency
Social capital

National well-being
-

Income, MEY, profit
Food security
National
development

-

Regulation
allocation
Conflict management

Management
-

Decision making
Compliance
Resilience

Policy capacity
-

Management, science, training

Social engagement
-

Economic development
community benefit
Conflict management

Industry development
-

Co-management, benefit
sharing, compliance
Sustainability
Conflict management

Putting catch and landed value indicators for the whole fishery in the wider context of
CPUE and profit
- Information that could be available from monitoring history of fishery development or from model analysis
Fishery outputs vs fishing effort for hypothetical 3 spp with
different productivities
technological interactions, no biological interactions, same capture
costs, same catchability, and relative $ value 1:2:3

 Value of
historical time
series or
analysis to
help selection
of indicator,
that match
objectives, and
relevant
reference
points

6

5

4

3

2

1

0
1

2

3
total yield

4
Y/Effort

total revenue

5
profit

6

Performance expected under prospective management measures – effect on relevant indicators and their
performance relative to benchmarks
Meal/aquaculture feed
Surimi
Market

Catch

Present

Key indicators
for ‘total fishery’

+*

CPUE

+*

Ratio
large:
small

+*

OUTCOME :Economic

contribution and viability while also achieving high food
security and maintaining biomass at a productive and ecologically healthy level
Indicator:Three

indicators; catch, CPUE and First Landed Value

Fishing effort
Monitoring actions: (e.g. timeframe, frequency, seasonality, sites, etc.)

First landed value

Catch

CPUE

Total
fishery

Fishing effort

Consider effort decrease scenario to increase landed value,
profit, and food production
- How implemented across the inshore/offshore/pelagic
fishing sectors – what changes in each
- Effect on mix of catch usable for fresh/frozen:surimi:meal
- Two possibilities for ecological/targeting response in catch
composition and economic response in landed value
(historical ecological changes quickly reversible or not)
o What indicators will detect the different possibilities
in the real world and what is the management
response in each eventuality?

And what is happening with $, meal, surimi and
fresh/processed product etc through the same
change in Effort?

Reporting actions: (e.g. how and when the findings of monitoring will be reported)
Great result:
Satisfactory/Acceptable result:
Unsatisfactory/Unacceptable result:

Fishing effort

Reference conditions: (e.g. the reference condition for comparison to the above result for the key
indicator, and any relevant conditions or changes implied for the supporting indicators)
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Foreword
The challenge of effective fishery management is more critical than ever, now that the Asian region
is passing from four decades of expansion and increased production to an era of overcapacity,
overexploitation and unsustainable practice. Although there is great variety in fishing methods and in
the status of capture fisheries resources in the region, many of the key coastal fisheries of the region
are facing the aforementioned problems. Acknowledging this situation, the Fourth Regional
Consultative Forum Meeting of the Asia-Pacific Fishery Commission (APFIC) identified the need for
more effective management of the tropical trawl sector that balances the demand for fish for human
consumption and for aquaculture feeds with the need to sustain ecosystem functions in the marine
fishery and improve capture fishery quality.
Improving the management of tropical trawl fisheries in the APFIC region requires actions across
a range of issues using an approach that is appropriate to the social, economic and governance
contexts of the APFIC member countries. These complex considerations can best be addressed by
applying an ecosystem approach to fisheries management. The Asia-Pacific Fishery Commission
strongly highlighted these issues at its Thirty-second Session and agreed to use trawl fisheries as
a model through which to directly address the management of trawling and indirectly to build capacity
in fishery and ecosystem management approaches with the APFIC member countries in Asia.
The APFIC regional guidelines for the management of tropical trawl fisheries in Asia were developed
through an APFIC expert workshop process that placed FAO global best practice in the Asian regional
context. The guidelines cover spatial management, improved assessment of fisheries, innovative gear
approaches and, importantly, how multigear, multispecies fisheries can be managed in way that yields
catch from multiple trophic levels and segments of the fishery.
These guidelines are targeted primarily at fishery departments and those institutions that are tasked
with fishery management at subnational levels. The guidelines are expected to provide concrete advice
on options that are available to address typical issues facing tropical trawl fisheries in the region and
perhaps elsewhere. A second purpose of the guidelines is to increase understanding of the issues of
tropical trawl fisheries and the ways that they can be managed. It is intended that other stakeholders
in the fishery and market chain will better understand how management processes can be supported
and implemented. This improved understanding will enable stakeholders to engage more effectively
with fishers and fishery managers in addressing their particular concerns about fishery management,
resource use and sustainability.
These guidelines are a practical and usable product that can support the development of management
plans for tropical trawl fisheries in Asia. They should also provide an effective basis for the greater
engagement of relevant actors in strengthening and improving the management of the tropical trawl
sector in the APFIC region.

Hiroyuki Konuma
Assistant Director-General and
Regional Representative for Asia and the Pacific

iii

iv

Contents
Page
Foreword .....................................................................................................................................................................

iii

Abbreviations ............................................................................................................................................................

vii

Background to the regional guidelines ..........................................................................................................

1

Regional expert workshop process ..................................................................................................................

2

Expert workshop participants ............................................................................................................................

2

Acknowledgements ................................................................................................................................................

3

SECTION 1: Background to the guidelines .....................................................................................................

7

Tropical trawl fisheries in the Asian region.......................................................................................
Status of the region’s tropical trawl fisheries ...................................................................................
The need for management of the tropical trawl sector ..............................................................

7
8
10

SECTION 2: Purpose of these guidelines .........................................................................................................

12

SECTION 3: Scope, target audience and principles .....................................................................................

13

SECTION 4: Identifying and prioritizing key management issues .........................................................

16

Identifying issues ........................................................................................................................................
Examples of issues......................................................................................................................................
Prioritizing issues ........................................................................................................................................
Risk assessment ...........................................................................................................................................
Productivity-susceptibility analysis ......................................................................................................
Engaging fishery stakeholders – using expert and local knowledge for setting
priorities .........................................................................................................................................................

16
17
20
20
23

SECTION 5: Management approaches to resolve identified issues ......................................................

28

Implementing the measures, gaining stakeholder acceptance ................................................

49

SECTION 6: Developing management plans .................................................................................................

51

Examples of management plans ..........................................................................................................

53

SECTION 7: Implementation ................................................................................................................................

57

Develop an implementation plan ........................................................................................................
Broad stakeholder consultation ............................................................................................................
Approvals .......................................................................................................................................................
Ongoing review and measuring performance ................................................................................

57
57
57
58

SECTION 8: Monitoring, control and surveillance ........................................................................................

59

MCS tools .......................................................................................................................................................
Spatial components of MCS ...................................................................................................................

59
62

SECTION 9: Information, science and assessment .......................................................................................

63

SECTION 10: Capacity development .................................................................................................................

66

Training ...........................................................................................................................................................

66

SECTION 11: Funding ..............................................................................................................................................

68

References and further reading .........................................................................................................................

70

v

27

Contents (continued)
Page
Appendix 1: Example of applying a risk assessment to typical issues occurring in a tropical
trawl fishery ...............................................................................................................................................................

71

Appendix 2: Example of productivity-susceptibility analysis (PSA) for a trawl fishery .................

72

Appendix 3: Basic types of scientific information that may be needed by a fisheries
manager ......................................................................................................................................................................

75

Appendix 4: Some examples of management plans .................................................................................

78

Appendix 5: Agenda of the regional expert workshop ............................................................................

84

Appendix 6: List of participants .........................................................................................................................

88

vi

Abbreviations
APFIC
AR
BOBLME
BRD
CCRF
CITES
CO2
COFI
CPUE
E EAFM
EAF/EAA
EAFM
EM
ETPs
FAD
FAO
FAO RAP
FMP
GIS
GPS
GT
ITQ
IUU fishing
JTED
kg
km2
M&E
MAC
MCS
MEY
MLL
MPA
MSY
NGO
nm
NOAA
PSA
RA
RCFM
REBYC II
SEAFDEC
TAC
TED
VMS
VPS

Asia-Pacific Fishery Commission
artificial reef
FAO/GEF Bay of Bengal Large Marine Ecosystem Project
bycatch reduction device
FAO 1995 Code of Conduct for Responsible Fisheries
The Convention on International Trade in Endangered Species of Wild Fauna and Flora
carbon dioxide
FAO Committee on Fisheries
catch per unit effort
“Essential Ecosystem Approach to Fishery Management” training course
Ecosystem Approach to Fisheries/Ecosystem Approach to Aquaculture
Ecosystem Approach to Fisheries Management
electronic monitoring systems
endangered, threatened or protected species
fish aggregating devices
Food and Agriculture Organization of the United Nations
FAO Regional Office for Asia and Pacific
fishery management plan
geographic information system
global positioning system
Gross Tonnes
individual transferable quotas
illegal, unreported and/or unregulated fishing
juvenile and trash fish exclusion device
kilogram
square kilometre
monitoring and evaluation
management advisory committee
monitoring, control and surveillance
maximum economic yield
minimum legal length
marine protected area
maximum sustainable yield
non-governmental organization
nautical mile
National Oceanic and Atmospheric Administration
productivity-susceptibility analysis
risk assessment
APFIC Regional Consultative Forum Meeting
FAO/SEAFDEC/GEF Strategies for Trawl Fisheries Bycatch Management Project
Southeast Asian Fisheries Development Center
total allowable catch
turtle exclusion device
vessel monitoring system
vessel positioning system

vii

viii

Background to the regional guidelines
The Asia-Pacific Fishery Commission (APFIC) is an intergovernmental, regional, fisheries advisory
and consultative body which works towards the improvement, understanding, awareness and
cooperation in fisheries/aquaculture issues in the Asia-Pacific region. There are 21 member countries,
principally from the Asia-Pacific region.
The Thirty-second Session of the Asia-Pacific Fishery Commission strongly highlighted the issues
associated with trawl fisheries in the region and agreed to take trawl fisheries as a model through
which to directly address the management of trawling and indirectly to build capacity in fishery and
ecosystem management approaches.
The Fourth APFIC Regional Consultative Forum Meeting (4th RCFM) suggested that the Asia-Pacific
region should develop a regional vision for more effective management of the trawl sector. This
regional vision, would seek to balance the demand for fish for human consumption (e.g. fresh/frozen
and surimi) and feeds for aquaculture, with the need to sustain ecosystem functions in the marine
fishery and improve capture fishery quality. Addressing this challenge will require approaches relating
to spatial management, better assessment of fisheries, innovative gear approaches and, importantly,
how multigear, multispecies fisheries can be managed in a way that yields catch from multiple trophic
levels and segments of the fishery.
APFIC has identified regional outcomes for the enhancement of the marine capture fisheries sector in
the Asia-Pacific region, including ways to reduce bycatch and improve trawl management. These key
outcomes were:
–
–
–
–
–
–
–
–
–

A method for risk-based assessment of trawl fisheries developed and available.
Best practice advice for trawl management available.
Reduction of trawl bycatch.
Reduction of juvenile catches prioritized over reduction of total effort.
The composition (species) and locations of capture of the low value and trash fish
component needs to be more clearly elaborated.
Ecosystem assessment methodology developed and used for management.
Ecosystem indicators developed and used to monitor fisheries performance.
Private sector engaged with fishery management (capture and post-harvest) and driving
responsible practice as a regular part of doing business.
Co-management increasingly implemented as the principal management model for fisheries
in the region, inclusive of large, medium and small-scale operators as well as women.

In addition, APFIC has noted that spatial and seasonal measures applied in fisheries should be assessed
in terms of their fishery effects. The use of science-based approaches to the establishment of protected
areas and artificial reefs was strongly encouraged. Science and local knowledge should be used to
determine key habitats or areas that should be targeted for these types of management measure. Key
outcomes relating to this, which were identified by the 4th RCFM were:
–

Science-based management methods (which incorporate local knowledge) developed for
Marine Protected Area (MPA) development, including evaluation of effectiveness for fisheries.

–

Science-based refugia/habitat-based spatial measures (including artificial reefs) for fisheries
developed.

–

Seasonal or periodic fishing closures and other temporal measures developed based on
scientific information and local knowledge.
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–

Key habitats (based on depth, spawning or nursery areas or sensitive habitats) are identified
and integrated into fishery management plans.

–

Artificial reef construction follows science-based planning and supports the separation of
large and small scale-fishing operations.

–

Fishery resources conservation areas are placed/aggregated so that they contribute to local
stock recruitment and other fishery benefits.

To contribute to these outcomes, the Thirty-second Session of APFIC recommended the convening of
an APFIC Expert Workshop on Trawl Fishery Management. The ad hoc expert working group was tasked
to deliver a guideline for tropical trawl fishery management, which would be both relevant and
practical to implement for use by the APFIC member countries.

Regional expert workshop process
A zero draft of the guidelines were prepared by the APFIC Secretariat and circulated to an ad-hoc
working group and the regional experts prior to the expert workshop. Preliminary comments and
feedback was incorporated into an updated draft ready for the expert workshop.
The expert workshop was convened in Phuket to modify, fill in any gaps, streamline and validate and
finalize the draft guidelines. Twenty-eight regional experts and resource persons participated in the
expert workshop. The workshop was conducted over 4 and a half days of intensive discussion in both
plenary and working groups. The agenda of the workshop is presented in Appendix 5.
All participating regional experts made presentations of the different aspects of trawl fisheries in their
home countries to provide context and orientation on the issues which were covered in the guidelines.
This also served to break up the work of reviewing and amending the text of the guidelines.
Working group sessions served to provide specific edits to large tables which contain the bulk of the
technical recommendations on management actions. The draft guidelines were discussed chapter by
chapter in plenary session, incorporating feedback from working group sessions.
During the summary session at the end the workshop, the regional experts developed some
recommended minimum standards for the management of tropical trawl fisheries, which had emerged
from their deliberations. The regional experts endorsed the recommendations and agreed to their
insertion in the final guideline document (see Table 11). The outputs of the plenary and group
discussion and recommendations were documented and incorporated into a post-workshop draft,
which was circulated to participants for final comment.
The final version of the guidelines will be presented for endorsement by the APFIC Member Countries
at the 33rd Session of APFIC to be held in Hyderabad, India in June 2014.

Expert workshop participants
There were 28 participants in the expert workshop, drawn from regional and national fishery
organizations, private sector and projects in the APFIC region. The regional experts were selected with
a focus on their involvement in various aspects of trawl fisheries. A list of participants is presented in
Appendix 6.
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SECTION 1: Background to the guidelines
These guidelines provide practical, simple, easy-to-read advice for fisheries managers of tropical trawl
fisheries in Asia. Trawl fisheries are among the most productive fisheries in the world. In Asia, trawling
is one of the most important fishing methods, with an estimated 80,000 trawl vessels operating in the
region (Funge-Smith et al., 2012). Trawl fishing has been one of the chief methods responsible for
placing the Asia-Pacific region as the world’s largest producer of fish, with more than 50 percent of the
world’s wild fish captured in the region (48.7 million tonnes). Of the top ten producers of capture fish
in the world, five are in the Asia-Pacific region. China is by far the largest producer in the region with
an annual production of 15.7 million tonnes, followed by Indonesia with 5.4 million tonnes and India
with 4.7 million tonnes (Funge-Smith et al., 2012).
The increases in capture fishery production that are being achieved in this region in recent decades
can be attributed to increases in fishing effort, including gear modification and speed of trawling, an
expansion of the geographical range of fishing activities, and the retention of most animals caught
(including shorter-lived, small, fast-recruiting species). It is recognized that the trawl fisheries are mainly
responsible for these trends throughout this region, and especially in tropical areas.
Trawl fisheries are characterized by a method that involves towing a net (or nets) behind a mobile
vessel and catching the organisms that are in the path of the net (Figure 1). Trawl doors, sometimes
called otter boards, are used to spread the net apart and open the mouth of the net (otter trawling).

Warp
Otter board

Groundrope
Headline

Cod-end

Otter board
Figure 1 The gear used with the typical otter-trawl
Most often these nets are positioned on the sea floor (demersal trawling) but sometimes they are
positioned above the sea floor in the water column (pelagic trawling). Fish and other organisms that
enter the net then pass through the net, which is shaped roughly like a cone down to the rear
(narrower) section of the net where the catch gathers. This part of the net is called the cod-end and
it is here where animals may escape capture by passing through the meshes or be retained and finally
landed onboard the fishing vessel.

Tropical trawl fisheries in the Asian region1
As in most parts of the world, industrial trawling in Asia began in the early part of the twentieth
century when steamships and, later, diesel-powered vessels began to tow large nets (although there
is some record of Japanese fishers towing beam trawls behind sailboats in Manila Bay prior to this).
1

An excellent summary of this history is provided in Morgan and Staples, 2006, based on Butcher, 2004 (available
at http://www.fao.org/docrep/010/ag122e/AG122E05.htm).

7

Scale of trawl fisheries: It was in the early 1970s that trawling became a dominant form of fishing in
the region. At this time trawling in tropical Asian waters underwent a rapid expansion that led to
massive increases in the total catches of shrimp and finfish. There are now an estimated 83,000 trawl
vessels operating in the tropical parts of the APFIC region (Funge-Smith et al., 2012). Indicative figures
from some key countries that have trawl fisheries show that trawling accounts for 25 to 52 percent of
their total marine catch2, with a total annual tonnage in excess of 6.6 million tonnes3. Trawling can also
produce high value products, for example China and four other Asian countries account for 55 percent
of the world’s total catch of shrimp (FAO, 2010, p. 124).
Trawl gear used: The main gears used in Asia’s tropical trawl fisheries are the bottom otter trawl, with
two major variants, namely the shrimp trawl and fish trawl. There are also modifications used to
produce high opening nets that can target more of the water column. Pair trawls are used in some
countries (e.g. Thailand) but banned in others (e.g. Malaysia) and these may be operated on the bottom
or as mid-water or pelagic trawls. They are generally towed faster and are capable of catching pelagic
and faster-swimming species. Beam trawls may be used in some fisheries but are relatively uncommon.
Typical depths and distances from shore: Asian tropical trawl fisheries typically operate at depths
ranging between 10 m and 150 m, but are often restricted to a maximum depth of about 70 m.
Trawling therefore remains a feature of coastal fisheries and results in significant overlap and/or
interaction with fisheries using other gears.
Typical species caught: Tropical trawl fisheries in Asia catch approximately 800 species of
elasmobranchs, teleosts, crustaceans, molluscs and echinoderms, with at least 300 species contributing
to the fishery. The vast numbers of species caught are mostly utilized and discarding is relatively
uncommon.

Status of the region’s tropical trawl fisheries
There is considerable diversity in the region’s tropical trawl fisheries, however they can be broadly split
into three types (Table 1). Each type has different economic, social and environmental issues associated
with it and therefore the management responses will be quite different.
This diversity of context means that there are a number of management objectives for trawl fisheries
that can be summarized as follows:
●

●

●

●

Well-managed trawl fisheries that have addressed issues relating to impacts and sustainability
of the trawl operations. These fisheries are typically operating profitably and within
sustainable limits.
Those trawl fisheries that have not been closely managed and have been increasingly fished
to a point that the quality of the resources is declining. These have a reasonable chance of
being restored to provide Maximum Economic Yield at a higher trophic index with the
introduction of a management plan.
Those that have lost top-end predators and have fewer long-lived demersal species. These
could be better-managed to improve or sustain the existing services and profitability.
Those that are so heavily modified that there have been significant changes to the
composition of the stocks. There is little that can be achieved to improve these fisheries
without major reform of the fishery and its dependent industries.

2

From various sources: 52% Thailand (2009); 48% Malaysia (2012); >50% India (2010); 43% Viet Nam (1997); ~25%
Indonesia (2008)
3
Calculated from the total trawl catch of India, Thailand, Malaysia, Viet Nam, Indonesia; based on Funge-Smith
et al., 2012
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Table 1 The three main categories of tropical trawl fisheries in the Asian region (including Australia)
Status of trawl fishery
High ecosystem integrity
High diversity

Modified ecosystem
Medium diversity

Degraded ecosystem
Highly modified

Typical features
Underfished/Fully-fished
Effective management
Limits on effort
Fishery operating close to maximum value for food fish
Fishery operating at Maximum Economic Yield
Fully fished/Overfished
Some management in place
Probably excess fishing capacity/fishing effort
Ecosystem changed by fishing, loss of higher value species
Producing a mixture of good-, medium- and low-quality fish for direct
consumption, processing, surimi, and animal feeds
Gear restrictions needed
Overfished for extended period
Little effective management
Overcapacity
Fishery not very profitable
Subsidies to continue fishing
Fished down
Producing low-value species that are largely directed for surimi or processing
for feeds
Management needed to improve efficiency and reduce overfishing effects

The rapid increase in tropical trawl fishing effort in the Asian region since the 1970s has led to
significant problems. This is because the increased landings that occurred as trawlers fished new
grounds have led to the serial depletion of stocks. The history of industrialized trawling in Asia can
therefore be summarized as one of unregulated, sequential expansion. Such serial depletion has also
impacted significantly on traditional fishers, often resulting in violent clashes as the exploitation of
demersal fish and shrimp stocks has been effectively transferred from small-scale fishers to the highly
mechanized industrial trawl fleet. Attempts at regulating and controlling this industrial trawl
development, where it has occurred, have been universally weak and ineffective because of
non-compliance, limited enforcement and fishers’ lack of awareness of regulations.
As catch rates and profits have declined, ecosystems have been altered, and conflicts between trawl
fishers and other users of the resources, especially small-scale artisanal fishers, are a common
occurrence. These issues have resulted in various management responses such as:
●
●
●
●

complete bans on trawling (mostly at the subnational level);
the introduction of fishery zonation and trawl exclusion areas in many countries in the region;
efforts to improve the post-harvest utilization of low value catch (e.g. surimi); and
subsidies to sustain production, despite declining catches and profitability.

In some examples, the introduction of trawl bans resulted in the rapid recovery of both shrimp and
fish stocks (e.g. following a trawl ban, the density of demersal fish in the Straits of Malacca more than
doubled from 1.2 tonnes/km2 to 3 tonnes/km2 between 1983 and 1985). This has led to onward
benefits to small-scale fishers. However, zonation regulations are enforced with various degrees of
success and it is a common complaint that trawlers break zoning regulations and fish in reserved areas
and during closed seasons.
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The need for management of the tropical trawl sector
Fisheries management aims to increase the social, environmental and economic benefits from
harvesting natural fisheries resources. It attempts to reduce the negative impacts of the many complex
issues that affect the sustainable development of fisheries.
The situation today in Asia is that there is a trawl sector throughout the region that catches enormous
quantities and a great diversity of fish and shrimp to fulfil market demands, with very little discarding.
Data that would allow the accurate partitioning of landings for various uses are widely unavailable. It
is well known that a variety of markets rely heavily on the seafood produced by the trawl fisheries to
provide a vital source of protein for human consumption in the region. There is a large and growing
market for surimi, which is of particular importance since this requires cheap white fish, especially the
juveniles of commercially valuable and important species such as threadfin bream, goatfish4). Large
quantities of fish are also converted into aquaculture feeds and animal feeds for other agriculture
sectors. The trawl sector, which is partly subsidized by governments, therefore provides very significant
incomes and economic wellbeing for many communities throughout Asia. It provides large numbers
of jobs directly in the sector, and an even larger number in related industries such as canneries,
processing plants, transport, refrigeration, and supporting services.
However, these positive aspects of the trawl sector in tropical Asia are offset by concerns about the
impact of poorly-managed trawl fisheries on fish populations, coastal ecosystems and coastal
populations. Added to this, the expansion of trawl fisheries has reached a limit as there are no new,
unexploited fishing grounds available. Although there are some possibilities for expansion into deeper
waters, it is well known that these areas have lower diversity and quantities of fish than shallower
fishing grounds. The outcome is almost certain: that trawlers would return to depleted nearshore areas.
As described above in its history, negative aspects also include overcapacity, excess fishing effort and,
because trawls are poorly selective (usually by design), they can lead to the suboptimal harvest of
juveniles of many species. They also can adversely affect populations of commercially and biologically
important target fish and impact species which are endangered, threatened or protected species (ETPs),
do damage to benthic habitats and disrupt normal ecosystem functions. The non-selective nature of
trawling is also well known for causing significant conflicts with other fleet segments that target the
same species, especially those employing artisanal fishing methods. As described above, such conflicts
have occasionally had fatal consequences in the region where there are often insufficient human and
financial resources available for adequate enforcement of regulations, leading to significant illegal,
unreported and/or unregulated (IUU) fishing.
On top of these effects, there are broader impacts in the region as a result of climate change and
consequential changes to weather patterns, and the spatial and temporal distributions of species and
habitats.
This picture of the negative aspects identified above may not necessarily be shared by all stakeholders
and even some governments whose policies advocate for increased production. However, it is evident
that trawling in tropical Asian waters is an important, yet complex human activity that interacts across
many geographic scales and socio-economic bands. The contribution of trawl fisheries to fish
production, occupations and income generation is counterbalanced by concerns about the
sustainability of catches and ecosystem impacts. As a consequence, these fisheries, more than any other
in the region, require careful management underpinned by sound information and solid enforcement,
to support a transition to sustainable trawl fisheries management and practices.

4

For details see Funge-Smith, et al., 2012

10

A particular challenge is that with no more new fishing areas for trawlers to exploit, there is a strong
need to bring illegal fishing under control and, in parallel with this, to develop and implement
strategies that will limit the region’s trawling effort to levels that will ensure long-term, sustainable
demersal resources for all fleet segments.
The Asia-Pacific Fishery Commission (APFIC) at its thirty-second session recognized the importance of
the trawl sector and its impacts on aquatic resources and benthic habitats and requested simple,
practical advice on trawl management. In particular, this request has stipulated that such advice should:
i.
ii.

be consistent with local management measures and the capabilities of the relevant
management authorities; and
be applicable for fisheries that do not have high levels of science, assessment and
surveillance.
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SECTION 2: Purpose of these guidelines
In response to the Asia-Pacific Fishery Commission’s request, the main purpose of these guidelines is
to provide practical, simple, easy-to-read, advice to fishery managers of all levels on options for
addressing the typical challenges raised by trawling in the tropical waters of Asia. In these guidelines,
“fisheries managers” refers to those individuals and/or institutions that have responsibilities for fisheries
management and although this is usually government employees, it may include fishers themselves
as they seek to improve the sustainability of their fishery through formal management.
This document is a guide to inform the local fisheries managers and authorities (including Provincial
Fisheries Offices, Local Government Units) who are empowered to regulate fisheries, about
management interventions that are available for dealing with specific issues concerning tropical
trawling in Asia. These guidelines are also meant to enable more effective dialogue with fishers to help
them make decisions as part of a “bottom-up” approach to fisheries management.
A secondary purpose of these guidelines is to provide all fisheries stakeholders and the general public
with information on how Asian trawl fisheries can be managed. These guidelines outline the sorts of
best-practice measures than can be used by managers and fishers to ensure the sustainability of the
fishing sector and the natural resources on which they depend.
This document is meant to be completely advisory in nature and so does not provide prescriptive,
mandatory solutions to managers. However, it does provide managers with a suite of options that they
can consider when faced with particular issues in their fishery. It also provides a framework for
developing management plans that can be used to implement existing or new fisheries policies in
a given country. Examples from various parts of Asia are included so as to illustrate the type of practical
interventions that may work in different fisheries contexts. That is, the document highlights particular
solutions that have worked, and also lessons learned where certain interventions have not. It is
expected that these guidelines will assist fishery managers in the development of fishery improvement
plans and facilitate the development of trawl Fishery Management Plans (FMPs).
These guidelines are meant to be brief and concise. They avoid the format of other, more generic
guidelines (that are usually developed and negotiated through international processes) by being
simpler, more direct and more applicable in the Asian regional context. Additional supporting material,
(e.g. examples of management plans, explanation of how to use assessment tools) can be found in the
trawl guidelines section of the Asia-Pacific Fishery Commission Web site.5

5

http://www.apfic.org/training/apfic-trawl-management-guidelines.html
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SECTION 3: Scope, target audience and principles
These guidelines cover the range of typical management issues, problems and potential solutions in
Asia’s tropical trawl fisheries. Of particular importance are such issues as they relate to developing
countries in the region that have their own unique problems as they try to balance economic growth
with sustained food production, human nutrition and environmental health. These guidelines are
applicable to the various forms of trawling used in the region (demersal, pelagic/mid-water trawling,
pair-trawling) but recognize that different management issues and measures may be relevant only for
certain gears (e.g. pelagic trawl fisheries should not have many issues concerning benthic habitat
damage).
The approach of these guidelines could also be applied to the management of pushnet fishing. This
method operates close to shore in very shallow water and often involves using small mesh pushnets
that are typically associated with a number of adverse fisheries impacts. In many countries this form
of fishing is banned because of its impacts on vulnerable benthic habitats (especially seagrass beds),
the catch of juveniles and the subsequent conflict this creates with other fishers.
Many of the problematic issues associated with trawling (throughout the world, not just in Asia or the
tropics) relate to the low selectivity of trawl gears and these guidelines devote significant attention
to such issues. However, the guidelines also devote significant attention to other issues, such as the
need for seafood protein in the region, the demand for surimi products, the supply of low-value fish
for aquaculture and agriculture, overcapacity, habitat impacts, ecosystem effects, IUU fishing, conflicts
with other fishers.
The primary target audience for these guidelines are fishery managers (or those responsible for the
development and implementation of management measures) throughout Asia who are charged with
the very significant responsibility of managing and conserving tropical trawl fisheries. It is recognized
that sometimes these managers are not necessarily highly trained or experienced, yet nevertheless they
need concrete options to address typical problems of their fisheries. It is the intention for these
guidelines to empower these managers to initiate more effective management of tropical trawl
fisheries throughout Asia.
The guidelines are also intended to support fishers and fisher associations as they seek to develop
rules for sustainable management of their fisheries as part of co-management arrangements. Fishers
are a key group as it is well-recognized that fisher-engagement is central to the entire fisheries
management process.
Throughout this document it is acknowledged that the involvement of fishers, fishing communities and
other stakeholders is vital in many steps of fisheries management, from identifying and prioritizing
issues, through the development, implementation and ownership of management measures, to the
drafting and ongoing review of formal management plans. Although this “bottom-up” approach is vital
for effective management, it is must be linked to effective government organization, administration,
legislation, enforcement and monitoring.
Identifying appropriate stakeholders early in a fisheries management process is therefore vital and
consideration should be given to conducting an initial scoping study of stakeholders. The starting point
for management planning is therefore identification and characterization of the various stakeholder
groups and individuals and establishing the appropriate level of their involvement in the fisheries
management process (e.g. for secondary stakeholders communication of simple updates or basic
information may be sufficient, whereas for primary stakeholders more formal consultation may be
needed and they may also be far more engaged as members of committees).
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A formal stakeholder scoping study provides such information and allows better planning of the
stakeholder-engagement process covering the steps required to develop and implement the
management plans that are described in these guidelines.
A secondary target audience for these guidelines is the general public and non-governmental
organizations (NGOs) who may wish to use them as a ‘how-to guide” to identify best practice
management steps than can be used by governments and fishers to management the publicly-owned
natural resources that are exploited.
Because of the range of target audiences, these guidelines have been prepared in a way that is meant
to be simple-to-follow, practical and easy-to-read.
These guidelines can also be used by civil society to better understand how trawl fisheries are operated
and managed. It will also assist understanding and dialogue between fishers and actors in the market
chain, as well as other stakeholders in the marine environment.
The document itself is therefore written to be as brief and concise as possible and does not require
the reader to cover extended, complex discussions of issues before getting to the key points.
In addition to the above over-riding principles of being concise, practical and easy-to-follow, several
other general principles have been adopted in preparing these guidelines. The underlying concept is
sustainable development that takes into account the “triple bottom line” (ecology, society and the
economy) when developing a solution fisheries problems. Sustainable development of fisheries is
implemented through the ecosystem approach to fisheries (EAF) management, which has become
internationally accepted as a guide to planning and managing human activities in relation to the
natural environment.6
The EAF takes account of the fact that fisheries operate in (and indeed rely on) the ecosystems in which
they occur. EAF therefore seeks to manage fisheries holistically, incorporating impacts that the fishery
(and various management measures) may have on interacting species and the broader ecosystem, of
which human society is part.
Another important principle is the so-called precautionary principle, which encourages managers to
take action on a potentially harmful issue, despite a lack of relevant scientific information – which is
often the case in data-poor fisheries in the Asia-Pacific region. It also encourages managers to be more
conservative with respect to management decisions, when there is more uncertainty. This often is very
difficult to implement as there are competing interests between safely conserving the stocks (fishery
manager’s responsibility, interests of the artisanal fishery), versus catching fish and making money
(interests of industrial fishers, traders and processors). This is most often seen in the trade-offs on
decisions regarding management measure such as duration of a closed season/areas, optimum fishing
capacity/effort, gear measures/mesh sizes.
There are also other overarching principles of responsible practice that are incorporated into these
guidelines, including those that can be found in global guidance documents such as:
●
●

●
●

6

FAO 1995 Code of Conduct for Responsible Fisheries (CCRF).
FAO International Guidelines on Bycatch Management and Reduction of Discards, endorsed
by the Committee on Fisheries (COFI) at its twenty-ninth session (February 2011).
FAO Guidelines for the Ecosystem Approach to Fisheries.
Draft text of the FAO 2013 Voluntary Guidelines for Securing Sustainable Small-scale Fisheries
in the Context of Food Security and Poverty Eradication.

For a simple overview of the ecosystem approach to fisheries (EAF) see Staples and Funge-Smith (2009).
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Other concepts that were used in developing these guidelines include various “best-practice”
management approaches such as:
●
●
●
●
●
●
●
●
●

proactive management measures versus reactive;
involving fishers in all aspects of management planning;
the commitment to, and growing use of, co-management mechanisms;
the trade-off between accuracy and the need to cover large areas with limited resources;
the use of information from fishers to improve knowledge;
the increasing availability of data poor assessment techniques such as risk assessment;
the use of best-practice enforcement techniques;
the potential of eco-labelling and eco-certification and involvement of the market chain; and
the need to incorporate regular review and updating of management strategies.
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SECTION 4: Identifying and prioritizing key management issues
Identifying issues
There are several techniques available to fisheries managers to identify, and then prioritize
management issues in a fishery. Whichever tool is used, there are two over-arching principles that will
always be necessary:
i.

the need to engage fully, constantly and consistently with all stakeholders and fleet segments
(more specifically those persons that have a technical, social and economic stake in the
fishery); and

ii.

the need to use individuals or institutions with specialized knowledge or local knowledge
when appropriate.

Fishery decision-makers who manage fisheries have a very tough job. They typically receive advice,
lobbying and even pressure from many stakeholders, interest groups and experts. This may come from
the fishing industry being managed (in this case Asian tropical trawl fishers), other interacting fleet
segments (such as inshore, artisanal fishers), environmental interests, conservation groups, dependent
supporting industries such as canneries and processors, marketing groups, political groups,
government departments, scientific experts, economists, inspectors, lawyers, the general public. Very
often, each of these groups has its own vested interest.
Having received all this (often conflicting) information, fisheries managers are then expected to make
decisions that will lead to the long-term sustainability of the fishery and other interacting fisheries, as
well as the integrity of the ecosystems on which they depend – all considered within societal pressures
that are characterized by an ever-increasing demand for, and reliance on seafood products.
This is not an easy task, especially when dealing with highly diverse, moving, varying and poorly
understood oceanic and coastal fishery resources, as well as the fishers who pursue them. In developing
countries, this challenge is greater because of limited scientific data, weak enforcement, limited
compliance and low levels of funding for management.
The good news is that there are techniques available that can help fisheries managers deal with such
complexities.
The first step is to identify the key management issues that are relevant for a fishery. Some stakeholders
are very forthright in expressing their issues, some have formal mechanisms for doing so (as may be
the case for scientific experts), some use the media (as may be the case for conservation or political
groups) and others use more subtle lobbying techniques. For some other important stakeholders, more
proactive methods may be needed to identify their issues. This is often the case, for example, when
trying to identify the particular issues of artisanal fishers who may not be formed into groups or formal
alliances, and who may not have ready access to various forms of modern communication, influence
or organizational capabilities. Nevertheless, it is still very important and relevant to obtain information
about management issues from such people because if ignored such issues can rapidly escalate into
significant conflict and even violence. The best way to obtain information from these groups is
therefore to seek out comments by personally, and regularly, visiting such groups and obtaining their
comments on particular problems. Building trust and behaving ethically are important in developing
these vital consultative relationships.
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Examples of issues
The following paragraphs identify typical issues that are encountered in tropical trawl fisheries in Asia,
and that would need to be considered in developing a management plan for these fisheries.
Conflict among fleet segments: When trawlers fish in the same areas as small-scale and/or artisanal
fishers, there can be quite significant and sometimes violent, even fatal interactions among them. This
is because trawling is quite a non-selective, mobile method, resulting in large volumes of catch and
sometimes running over and damaging sedentary gears such as artisanal nets and pots. Local fishers
often view the trawlers as taking “their” fish (including the juveniles of species they fish for as adults),
damaging their gear, and impacting on benthic habitats and ecosystems on which their livelihoods and
food security depends.
Overcapacity: With more than 83,000 trawlers working in tropical Asia, there are probably too many
vessels for the size/value of the catch. This case is not confined to Asia and can be found in other parts
of the world. Such a situation leads to excess fishing effort, which causes overfishing of stocks and
significant hardship for individuals and communities relying on those stocks. In an ideal fishery, the
number of fishing vessels should be sufficient to allow sustainable, profitable and fair access for all
vessels.
Unprofitable trawl sector: Rising fuel prices and labour costs, stable or declining catches and too
many fishing vessels (overcapacity), are driving many trawl fisheries in the region to unprofitability.
This leads to hardship for operators, their communities and those that depend on processing and
marketing of the fish and fishery products. A common approach in the past has been to reduce costs
via government subsidies and the import of cheaper labour. Unfortunately, these are only short-term
solutions that, in combination with open access fisheries, simply increase fishing pressure on already
overexploited stocks.
Overfishing: Trawl fishing is one of the most efficient fishing methods of catching large quantities of
fish. When trawling effort reaches the high level that occurs in Asia’s tropical waters it can contribute
greatly to the overfishing of stocks to unsustainable levels. Tropical trawl fishing is also a non-selective
fishing method that may operate in fishing areas and at times where juvenile of commercial species
occur. As a result, many species are caught at sizes and ages that are suboptimal and many individuals
caught will not have had an opportunity to spawn and contribute to the next generation. When this
happens, it is called “growth overfishing”. A more extreme situation occurs when large numbers of
spawners are taken, which can lead to long-term declines in the recruitment of stocks. This is called
“recruitment overfishing”. A further issue occurring in many tropical trawl fisheries in Asia is that many
species caught by trawls are small fish that never grow to a large size. For such species, trawling can
cause particularly significant growth- and recruitment- overfishing and represent a major threat to the
sustained exploitation (and even existence) of the stocks. These small individuals are also usually of
a lower value and may not even be directly used for human consumption. Ideally, all species should
be harvested at optimal sizes to ensure continuous and sustained exploitation, and at maximum
economic value to the fishery.
Bycatch: The bycatch of unwanted organisms is a common feature of any trawl fishery and is
particularly problematic when such bycatch includes at-risk species and juveniles (leading to
suboptimal harvesting of species and growth overfishing as mentioned above). Bycatch is also a major
issue when it includes endangered, threatened or protected species (ETPs). Ideally, problematic
bycatches should be reduced to a minimum. The interaction of trawl fishing with juvenile fish should
be reduced so that the sustainable exploitation of those species is maximized. Moreover, and
interactions with ETPs should be minimized so that the endangered status of those species is
improved.
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Habitat impacts: Demersal trawling involves towing nets, ground chains, ropes and otter-boards
(“trawl doors”) over the sea floor and this can negatively affect benthic habitats. This issue is most
extreme in shallow coastal waters and around hard structures (submerged reefs, rocky outcrops). In
some tropical benthic habitats such as mud flats and sand bottoms, recovery after trawling can be very
quick, especially where there are favourable tides and currents. Even so, trawling effects on sensitive
benthic habitats should be minimized, since many invertebrates, including worms, corals and sponges,
and marine flora (such as seagrass), provide food and protection for other organisms and juvenile
commercial species.
Effects on ecosystem function: By disrupting benthic habitats and removing large numbers of aquatic
organisms, unmanaged trawling can have significant impacts on the natural functioning of marine
ecosystems. This can lead to changes in the ecosystems and changes in the species interactions. This
is undesirable, since the natural cycles and functioning of these same ecosystems are vital for providing
the food and habitat of the fishery resources exploited by the trawl fishery, as well as other associated
fisheries (e.g. artisanal or other gears).
IUU fishing: Many trawl fisheries are already subject to management measures to resolve the issues
being discussed here. These measures include closed areas, seasonal restrictions, zoning measures,
mesh sizes, gear restrictions. Despite these measures, there is often poor enforcement, understanding
and compliance, particularly in the case of overcapacity or weak fishery controls. In most fisheries, there
are some vessels that operate illegally, do not report properly and/or operate in an unregulated way
(i.e. that engage in IUU fishing). This not only causes problems in terms of managing a fishery, but also
leads to misleading information. This often leads to significant conflicts with fishers or fleet segments
that are operating according to regulations. Ideally, all vessels in a fishery should be obeying all the
regulatory and reporting requirements of that fishery.
Weak monitoring, control and surveillance (MCS): Adequate monitoring, control and surveillance
should be a prominent feature of any fishery in order to reduce the incidence of IUU fishing, and also
to ensure full compliance with fishery management plans and associated rules and regulations.
A functional, close-to-real-time MCS system that is enabled through appropriate legal powers and
political will, should be implemented to ensure adherence to the fishery management plan and the
rules and regulations of any fishery.
Science and monitoring needs: Adequate scientific research and monitoring should be
a characteristic of a fishery in order to provide the information that is a basic prerequisite to all
management planning. Ideally fishery management plans should be strengthened by relevant scientific
information of many forms. Critical information needs include data on the catch and economics of the
fishery and the social and financial drivers that underpin the fishery’s activities, markets and
profitability. Data is also needed on species biology, harvest rates and the fishing gears used by all
vessels in a fishery, both domestic and foreign. That is, all research should be focused on assisting the
fishing industry and fisheries managers to achieve management goals. Once management measures
are being implemented, adequate scientific monitoring is essential to determine their success or failure,
and what may be done to improve them. However, experience has shown that obtaining this scientific
data can be a very significant challenge for countries where there are few consistent data collection
programmes, limited funding and lack of appropriate expertise.
Exploitation of low-value fish: The targeting of low-value fish has become a feature of many tropical
trawl fisheries in Asia. This is partly because of the declining abundance of larger, higher-value species
and the resulting development of production and market demand for aquaculture and agriculture
feeds and fish surimi products. These associated industries, which are dependent on supplies of this
low value fish, generate significant income and jobs for local communities. When such demand drives
the capture of unsustainable quantities of fish at suboptimal sizes or in juvenile stages, it can contribute
to the growth of overfishing, reduced economic returns from fisheries and threaten the sustainable
exploitation of the resource.
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Impacts on supporting industries: Any management interventions or initiatives that restrict the
operation of the trawl sector may have necessary negative consequences on the surimi, canning,
seafood processing, refrigerated transport, fish retailing, fishmeal and aquaculture industries. Although
such impacts may not be directly related to fishery management, their economic and social interests
will have a strong influence on the acceptability of management measures and the demand and
markets for fish. This is an important consideration that should be integrated into any trawl fishery
management plan, in order to maximize compliance with the new measures and minimize negative
impacts on the fishery.
Ghost fishing and other unidentified mortalities: There is growing awareness that individuals being
caught and killed in lost fishing gear (ghost fishing) can significantly impact some species. In addition,
mobile trawl gear can interact with species that are not captured, but which may die later as a result
of that interaction (this is called ‘cryptic mortality’). An example of this is where animals that escape
through meshes are wounded and then die without being landed. Gear loss in the trawl fleet should
be minimized and other cryptic sources of mortality should be identified and minimized where
possible.
Increased investment and subsidies: Governments often provide access to low-cost fuel or develop
port infrastructure and port services, or provide low-cost loans and other types of subsidies to the
fisheries sector. These incentives are intended to:
●

●

promote the fishing industry to produce more fish for food security and job creation; and/
or
stabilize the industry by acting as a buffer against rising fuel prices, operation costs, risk of
unemployment and market instability.

These subsidies can offset the real production costs and result in increased fishing effort, which gives
a false impression that the fishery produces enough fish to pay its production costs and is operating
at a real profit. This can lead to increased investment in boats, gear and infrastructure causing a cycle
that leads to more and more fleet overcapacity (too many boats and not enough fish). Subsidies can
undermine safety at sea because vessels have to fish longer and further from port as stocks decline,
but their profits are too low to upgrade to newer and more efficient operations. Ideally subsidies
should be used only as temporary measures to reduce fishing effort, as incentives for compliance with
regulations, and to promote safety at sea and should always be linked to mechanisms for improved
fisheries management.
It can be seen from the above examples that any process designed to identify management issues for
a fishery will yield a far greater number and scope of issues than can be readily addressed, particularly
in countries with relatively few resources available to do so.
In many cases the issues listed above are directly linked, with one issue causing another or one or more
issues resulting from the same underlying problem. For example:
●

●

●

●

Onshore infrastructure and investment in ports and processing drives the demand for fish
production and leads to calls for incentives to expand the fishery.
Fleet overcapacity exceeds the capacity to monitor the fishery and the race for fish
undermines compliance with fishery regulations. This becomes worse as the fishery declines.
It is clear that overcapacity in fishing vessels leads to declining fish stocks and this triggers
calls for subsidies and increased interest in targeting low value fish.
Overfishing and habitat and ecosystem impacts change the types of fish being caught and
this leads to the development of processing industries capable of utilizing lower value
products.
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Deciding upon which issues are the most important and how to address them, are key processes in
managing a fishery. In the following section we examine two of the simplest ways to achieve this.

Prioritizing issues
There are several techniques that can help fisheries managers to decide what management issues are
the most important to address in a management plan. At first glance, techniques such as risk
assessment tables and Productivity-susceptibility analyses seem complex and difficult to use, but they
are actually simple tools that have been developed from the application of simple logic. They are very
useful tools to use when trying to come to terms with multiple issues and can quickly clarify the future
direction for a fishery’s management strategy.

Risk assessment
The best way to decide on priorities when there are so many competing management issues in
a fishery is to assess the importance of each in terms of the relative consequences if it occurs,
compared to the likelihood of it occurring. This is called risk assessment and basically involves
balancing the consequences of an issue if it occurs (whether minor, moderate, major, extreme) against
the likelihood of it happening (again, whether it is highly likely to happen or unlikely).
If an issue has a high likelihood of occurring (or is actually happening at present) and the
consequences of the issue for the sustainability of the fishery are also very severe, then the issue is
a high priority and should be addressed urgently. Conversely, if an issue has few consequences, and
little chance of happening, then it would be ranked as a low priority. Low priority issues are those that
could be safely left alone in order to address more serious issues.
A simple table is usually used to do this exercise, which can be completed by all stakeholders in
a fishery individually, with scores combined. A more effective approach is to do it collectively in an
open workshop format, so that different stakeholders gain an understanding of the different issues and
perspectives of others.
A very successful methodology to follow in this process is the one developed by Fletcher et al. (2002)
to assess ecological risks associated with various fishing activities. Although this was developed for use
in an Australian context, its logic and principles have been found to be applicable in most parts of the
world (for more information and an excellent “how-to” guide, see the EAF toolbox7).
This process involves experts in particular areas and key fishery stakeholders coming together in
a workshop format to consider the range of potential consequences of an issue and how likely those
consequences are to occur. The estimated consequence of an event is multiplied by the likelihood of
that event occurring to produce a relative score that estimates the level of risk.
The estimate of the consequence level for each issue is scored from 0–4 based on particular scoring
criteria in Table 2, with 0 being negligible and 4 being a major impact and should be estimated at the
appropriate scale and context for the issue in question. For example, for shrimp species, killing one
shrimp is a major impact on the individual shrimp, but is negligible for the population. Similarly, when
assessing possible ecosystem impacts of fishing, this should be done at the level of the whole
ecosystem, not at the level of an individual patch of the ecosystem. In a workshop format, these scores
come from the collective experience and knowledge of workshop participants.

7

http://www.fao.org/fi/website/EAFNETRetrieveAction.do?dom=eaftool&xml=eaf_tool_4.xml&lang=en
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Table 2 An example of a general consequence table for use in risk assessments related to fishing
(based on Fletcher et al., 2002)
Consequence level

Score

Descriptor

Negligible

0

Very insignificant impacts – unlikely to be even measurable at the scale of the
stock/ecosystem/community against natural background variability

Minor

1

Possibly detectable but minimal impact on stock structure/function or
dynamics

Moderate

2

Maximum appropriate/acceptable level of impact (e.g. full exploitation rate
for a target species)

Severe

3

This level will result in wider and longer term impacts occurring (e.g.
recruitment overfishing)

Major

4

Very serious impacts occurring with a long timeframe needed to restore to
an acceptable level

Note: In a workshop setting, some participants may tend to dominate proceedings at the expense of the valid
views and knowledge of others. This is especially those with strong personalities and, in cases where many
nationalities are involved, those who are native speakers of the selected language for the workshop. Effective
facilitation is essential to ensure that such effects are minimized and the views of all participants are considered.

The likelihood of an issue occurring is then scored from 1 to 4 by the workshop participants, with
1 being remote and 4 being likely (Table 3). This should be based on a judgment about the chance
of the events, or chain of events, occurring that could result in a particular adverse consequence
associated with the issue. As for the consequence scores, these judgments are also based on the
collective experience and knowledge of workshop participants.
Table 3 An example of likelihood definitions (based on Fletcher et al., 2002)
Likelihood level

Score

Descriptor

Likely

4

It is expected to occur (or is occurring)

Possible

3

May occur

Unlikely

2

Uncommon, but has been known to occur

Remote

1

Not known to have occurr,ed previously, but not impossible

From the consequence and likelihood scores, the overall risk value is easily calculated (i.e. risk =
consequence × likelihood) and these are then linked to one of five colour-coded risk categories, the
relationship for which is illustrated by a risk matrix (Table 4).
Table 4 An example of a risk matrix of consequence and likelihood (based on Fletcher et al., 2002)
Consequence
Likelihood

Negligible (0)

Minor (1)

Moderate (2)

Severe (3)

Major (4)

Remote (1)

0

1

2

3

4

Unlikely (2)

0

2

4

6

8

Possible (3)

0

3

6

9

12

Likely (4)

0

4

8

12

16

Note: The numbers in the cells indicate the risk value, and the colours indicate risk categories.
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Once these scores are identified for each issue, one can assess the category of risk from negligible
(dark green) to extreme (bright red) and the related management response that is expected for each
issue – from no response to significant management interventions (see Table 5).
Table 5 Relationship between risk value, risk category and management response
(source: Fletcher et al., 2002)
Risk category

Risk values

Likely management response

Negligible

0–2

No response required

Low

3–4

Response can be considered, but low priority

Moderate

6–9

Specific management action needed

High

12 – 16

Priority attention to management action

In applying the above logic to particular management issues, stakeholders, experts and fisheries
managers are able to (quite quickly) identify particularly problematic issues that should be dealt with
as a matter of priority (the ones whose scores appear in the bright red range), compared to relatively
minor issues that can be safely ignored (those in dark green). In this very logical and transparent way,
a reasonably accurate prioritization of management issues can occur and those high priority issues that
need to be addressed in a management plan can be identified and resources to deal with them can
be accordingly allocated. In effect, this initial risk assessment forms the start of the process to develop
the fishery’s management plan, which will contain the response to high priority issues identified. Such
a plan will also outline operational objectives, the actual management responses that are designed to
solve issues, indicators and performance measures of success, legislative requirements, data
requirements, compliance requirements and mechanisms for ongoing review (see Sections 8 and 9 of
these guidelines).
Figure 2 below shows the logic that can be used to assign a risk level to particular issues facing
a fishery. The idea is to get stakeholders to prioritize each issue based on whether the issue can be
expected to have a high or low impact and whether it is likely to occur or unlikely to occur (i.e. the
frequency of the issue). This method can be applied in situations where decisions need to be made
where the information may not be clearly assigned to the categories of risk used in the example above.
Consequence
Likelihood

●

●

Low impact (1)

High impact (2)

Likely to occur or common (2)

2

2

Not likely to occur or rarely (1)

1

2

Low impact
Very likely

High impact
Very likely

Low impact
Unlikely

High impact
Unlikely

For the issues identified
– Prioritize them with
stakeholder groups
Use risk-based method
– High or low impact?
– Very likely/frequent or unlikely/
infrequent

Figure 2 A simple risk assessment scheme
Appendix 1 provides an example of applying a risk assessment to various issues occurring in a trawl
fishery.
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Productivity-susceptibility analysis
Productivity-susceptibility analysis (PSA)8 is a useful tool when trying to prioritize management issues
that concern particular species in the fishery. This approach is more complex than the risk assessment
tool described above, but it allows rapid screening of how different species may be affected by
a fishing activity (i.e. how “at risk” they are). It relies on two basic facts: (i) that some species are more
resilient to fishing activities than others (because of their biology and/or ecology); and (ii) some species
are more likely to be impacted by an activity than others (because of where and when they occur
compared to the activities of the fishery).
PSA is typically used for individual species, as a way of identifying which ones are most at risk or least
vulnerable. But PSA can also be used for species groups that share common characteristics (e.g. small
pelagic species, large demersal species). Although this approach may be less precise, it can still provide
help in indicating the major issues to be addressed. The PSA technique can also be used effectively
for assessing the likelihood of impacts of fishing activities on different habitats (e.g. the different
consequences of trawling in shallow seagrass areas, on spawning grounds, on deep-water sandy
bottoms away from the shore).
The PSA is based on the assumption that the risk posed to a species (or a group of species or habitat)
because of fishing will depend on two characteristics:
1) the productivity of the species, which will determine the rate at which it can recover from
fishing; and
2) the extent of the impact to the species caused by fishing, which will be determined by the
susceptibility of the species to fishing.
For use with fish species, a productivity-susceptibility analysis examines seven attributes of productivity
of a species and four attributes that measure its susceptibility (Table 6).
Table 6 The attributes used to measure productivity and susceptibility for each fish species
Productivity

Attribute
Average age-at-maturity
Average maximum age
Fecundity
Average maximum size
Average size-at-maturity
Reproductive strategy
Trophic level

Susceptibility

Attribute
Availability considers the overlap of fishing effort with a species’ distribution
Encounterability considers the likelihood that a species will encounter fishing gear
that is deployed within the geographic range of that species (this is based on two
attributes: adult habitat and bathymetry)
Selectivity considers the potential of the gear to capture or retain the species
Post capture mortality considers the condition and subsequent survival of a species
that is captured and then released

8

Full details of the PSA approach are described in Hobday et al. (2007 and 2011)
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The above attributes for many species can be obtained from the published scientific literature, experts
and other sources such as the FishBase9 online database. In particular, the productivity attributes for
each species (ages, fecundity size at maturity, etc.) are based on data from the literature and because
they relate to the biology of a species, they are usually quite fixed and only change if new research
updates existing information.
Determining the four aspects of susceptibility is not straightforward and uses the following
considerations:
Availability considers the overlap of fishing effort with a species’ distribution. For species without
distribution maps, availability is scored using the species’ broad geographic distribution (global,
regional, local). Where more detailed distribution maps are available, availability is scored as the overlap
between fishing effort and the portion of the species’ range that lies within the broader geographical
spread of the fishery. Overrides can occur where direct data from observer programmes are available.
Encounterability is the likelihood that a species will encounter fishing gear deployed within its range.
Encounterability is scored using habitat information, modified by bathymetric information. Higher risk
corresponds to the gear being deployed at the main depth range of the species. Overrides are based
on mitigation measures and observer data.
For species that do encounter fishing gear, selectivity is a measure of the likelihood that the species
will be caught by the gear. Factors affecting selectivity will be based on the fishing gear and the
species’ reaction to it, but body size in relation to gear size (e.g. mesh size) is an important attribute
for this aspect. Overrides can be based on body shape, swimming speed and observer data.
For species that are caught by the gear, post-capture mortality measures the survival probability of
the species. Obviously, for species that are retained, survival will be zero, but species that are discarded
may or may not survive. This aspect is mainly scored using independent field observations or
knowledge from the literature or from experts.
An example of various criteria and scores for productivity and susceptibility attributes is presented in
Table 7. Obviously the criteria under each attribute should consider the biological traits of species
occurring in the location of the actual fishery and this will be quite different for different tropical Asian
trawl fisheries.
Overall susceptibility scores are a product of the four attribute scores outlined above. This means that
susceptibility scores will be substantially reduced if any one of the four attributes is considered to be
low risk. However, in keeping with the precautionary principle, the default assumption in the absence
of supporting data for both productivity and susceptibility attributes is that all aspects are high risk
and are scored as such.
Once each species is assigned a risk score based on their attributes for productivity and susceptibility,
the results are plotted on a PSA plot (Figure 3). The x-axis contains attributes that influence the
productivity of a species, or its ability to recover after being impacted by fishing. The y-axis contains
attributes that influence the susceptibility of the species to impacts from fishing. The combination of
susceptibility and productivity determines the relative risk to a species, i.e. species with high
susceptibility and low productivity are at highest risk, whereas species with low susceptibility and high
productivity are at lowest risk. The white contour lines divide regions of high (red), medium (orange/
yellow), and low risk (green).

9

http://www.fishbase.org
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Table 7 An example of PSA criteria and scores for productivity and susceptibility attributes for species
(adapted from Patrick et al., 2009 and Hobday et al., 2007)
Low productivity/
High risk

Medium productivity/
Medium risk

High productivity/
Low risk

Score 3

Score 2

Score 1

Average age at maturity (years)

>4

2 to 4

<2

Average maximum age (years)

>30

10 to 30

<10

Fecundity (eggs/spawning)

<1 000

1 000 to 10 000

>10 000

Average maximum size (cm)

>150

60 to 150

<60

Average size at maturity (cm)

>150

30 to 150

<30

Live bearer, mouth
brooder or
significant parental
investment

Demersal spawner
”berried”

Broadcast spawner

>3.25

2.5–3.25

<2.5

High susceptibility/
High risk

Medium susceptibility/
Medium risk

Low susceptibility/
Low risk

Score 3

Score 2

Score 1

Productivity attributes

Reproductive strategy

Mean trophic level

Susceptibility attributes

Availability

1) Overlap of
adult species
range with
fishery

>50% of stock occurs
in the area fished

Between 25% and 50%
of the stock occurs in
the area fished

<25% of stock occurs in
the area fished

2) Distribution

Only in the country/
fishery

Limited range in the
region

Throughout region/
global distribution

1) Habitat

Habitat preference of
species make it highly
likely to encounter trawl
gear (e.g. demersal,
muddy/sandy bottom)

Habitat preference of
species make it
moderately likely to
encounter trawl gear
(e.g. rocky bottom/reefs)

Depth or distribution of
species make it unlikely
to encounter trawl gear
(e.g. epi-pelagic or
meso-pelagic)

2) Depth range

High overlap with trawl
fishing gear (20 to 60 m
depth)

Medium overlap with
trawl fishing gear
(10 to 20 m depth)

Low overlap with trawl
fishing gear (0 to 10 m,
>70 m depth)

Selectivity

Species >2 times mesh
size or up to 4 m
length

Species 1 to 2 times
mesh size or 4 to 5 m
length

Species <mesh size or
>5 m length

Post capture
mortality

Most dead or retained
Trawl tow >3 hours

Alive after net hauled
Trawl tow 0.5 to 3 hours

Released alive
Trawl tow <0.5 hours

Encounterability

Note: Availability 2 is only used when there is no information for Availability 1; the most conservative score between
Encounterability 1 and 2 is used.
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PSA for fish species in a trawl fishery
3.0

(<-Low) Susceptibility (High->)

Highly vulnerable –
management action required

2.5

Medium vulnerability
– some management
action required

2.0

1.5

1.0
1.0

Low vulnerability –
not a priority for
management action

1.5
(<-High)

2.0
Productivity

2.5
(Low->)

3.0

Figure 3 A typical PSA plot for a trawl fishery
The idea behind using PSA as a tool is to get scientific experts and stakeholders working together in
assigning relative scores against various key attributes, then prioritize each issue based on whether the
issue can be expected to have a high or low impact, and whether it is likely to occur or unlikely to
occur (i.e. the frequency of the issue). In this way, information from PSAs is used to guide discussions
on priorities for management such as which species (groups of species or even habitats) require
attention as a matter of urgency and which do not. In such discussions, supported with the information
generated by the PSA process, the group can often identify appropriate management measures to use
to address the identified high priority issues (e.g. a closed area/season, or a gear modification to protect
a vulnerable group). In some cases it will also guide more detailed research needs and investigations
designed to develop other appropriate management actions.
Appendix 2 of these guidelines contains an example of a PSA for a demersal trawl fishery to
demonstrate the process that can be used to assign values in terms of the relative risk to species based
on their productivity and susceptibility.
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Engaging fishery stakeholders – using expert and local knowledge for
setting priorities
An important part of risk assessment and PSAs is the involvement of all fishery stakeholders. The semiquantitative nature of PSAs and risk assessment largely comprises desktop-based research work,
including a significant amount of searching scientific literature and mining databases. For such work,
it is important to engage the right level of scientific expertise.
Often, critical information to assess likelihoods and consequences is simply not available in the
scientific literature, but in the minds of experts who are able to provide expert opinion.
Equally, many issues lie outside of the scientific field (such as reasons for non-compliance, conflict
issues; economic priorities). This means that a broad group of stakeholders must be consulted
regarding the activities being assessed (fishers and their representatives, conservationists, artisanal
fishers, tourism operators, etc.). The involvement of relevant stakeholders ensures:
●
●
●

●
●

the contribution of expert judgment and fishery-specific technical and ecological knowledge;
the contribution of local/inside knowledge or perspectives;
ownership over the process and outcomes, which can lead to greater compliance with any
measures introduced in response to the risk assessment;
that the whole process is done in a transparent way; and
opportunity for feedback.

The engagement with stakeholders is the starting point of the process of development and
implementation of a management plan.
Since all these groups need to be effectively engaged when embarking on the process of prioritizing
fisheries management issues, coordination is an important consideration. It is advisable to establish
a steering committee at a very early stage. The steering committee would consist of the relevant
industry representatives, scientists, conservationists, and other stakeholders who may be able to
contribute information to the process.
This committee might eventually become institutionalized as a Management Advisory Committee
(MAC) when the management plan is developed (see Section 9).
Following agreement on the final risk ratings, this group can then be used to consider management
responses for high risk issues (and species) and begin to develop the management plan to resolve such
issues.
It is also important to regularly review risk assessments of issues. The timing of reviews will vary
considerably and may be in response to such things as:
●

●
●
●
●

●

the desire by industry or other stakeholders to review issues (especially if they are unhappy
with a management measure or believe it is not working);
the need to assess the success (or failure) of various management interventions;
the availability of new information about the fishery or its species;
the occurrence of new issues that need to be incorporated into the fishery’s management;
periodic reviews that are required by the management plan, by governments, by other
regulatory bodies; and
(periodic) reviews required by third party organizations (e.g. trade partners, eco-labelling and
recertification requirements).
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SECTION 5: Management approaches to resolve identified issues
Once various management issues have been identified and prioritized, the next step is the most
important, namely developing solutions to address the high priority issues. This is the most important
part of the fisheries management process, and thus the most important section of these guidelines
because here we describe solutions that can be used to resolve the various management issues. These
solutions or measures are meant to be simple and practical and give a starting point to fisheries
managers about how to manage their trawl sector to become more sustainable and reduce some of
its worst impacts.
These measures have been developed in the knowledge that there are different levels of management
sophistication among fisheries management agencies in the countries of Asia and each measure is
allocated to an approximate level of management sophistication (see Table 8). This indicates whether
the solution is typical of a simple fisheries management regime (Level 1), through to a more
sophisticated regime that has more management, scientific and compliance resources available
(Level 3).
Table 8 Examples of the typical characteristics of level 1-, 2- and 3-type management regimes
Levels of management
regimes
Level 1:

Typical features
●
●
●
●
●
●
●

Level 2:

●
●
●
●
●

Level 3:

●
●
●
●
●
●
●

No indicators or benchmarks in place
Mainly input controls (mesh size restrictions)
Artisanal zones that exclude trawling
Other spatial measures or zones
Seasonal closures
Typically low levels of enforcement/poor compliance
Limited data collection
Some indicators and benchmarks for management are identified
Better implementation of the management measures than in level 1
Some monitoring to inform the performance of measures
Better enforcement/greater compliance
Occasional review
Resource assessments undertaken
Targets and trigger points set
Specific regulations in place to achieve these targets
Effective monitoring
Good data
Enforcement
Regular review

Details of the various solutions are contained in Tables 9 and 10. In Table 9, various high priority
management issues are listed and potential solutions (or management measures) are listed against
each, together with the sorts of things that are needed to implement the measure and an indicative
cost to the various stakeholders involved.
It is clear from Table 9 that some management measures can address several issues simultaneously.
The ability to address multiple issues through a single measure is highly attractive in terms of cost and
enforcement.
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Reduced conflict
between
different fishing
sectors

Desired outcome

Legislation to establish closure times, good compliance, MCS, judicial
support, community monitoring
Willingness and ability of sectors to attend meeting. Government
available to chair meeting. Support from fishery association
Public awareness of the benefits back to the community

Participation from a wide range of stakeholders and political support
(includes fishers, policy-makers, managers and community)

1
1

1

Facilitate meetings between
sectors experiencing conflict
Flow of benefits back to
community from trawl
fishery e.g. employment on
trawl boats, product going
to communities
Awareness programme
regarding the existing
regulations

Communication of locations to range of stakeholders, including
building community support

Significant construction and maintenance of subsurface obstructions
(e.g. FADs, artificial reefs) by government and/or other fisheries10

2

2

Obstructions to deter illegal
trawling

Introduction of VMS for offshore vessels

Awareness programme (consultation, communication – highlighting
benefits, e.g. of VMS, good enforcement, MCS, community monitoring)

Legal formalization of zones, political support, good compliance, MCS,
judicial support

To be effective this will require

Day/Night closures to
trawling to avoid other
fisheries

1

Level

Reserve special, artisanalonly fishing zones, such as
nearshore closures, that
exclude trawling

Possible measure

This could increase conflict if not endorsed and managed by the government.

Trawlers fishing
in same areas as
artisanal fishery
– taking “their”
fish, damaging
their gear and
boats

Conflict between
different fishing
sectors

10

Specific issue

General issue

(i) Economic, social and human wellbeing issues

Table 9 Key management issues and possible measures

High

Medium

High

Low

Medium to
high

High

Likelihood
of success

In Table 10, the management measures are listed with the issues that they are able to address and the degree of effectiveness. In Table 10, certain overarching
management measures are used as examples (closures, gear modifications, capacity reduction) to illustrate how just a few management measures (and in
the case of closures, quite simple, less costly ones) can be used to address several management issues at the same time.
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Excess fishing
effort

Reduced number
of trawl
operations per
unit of time and
area

Too many
Optimum fleet
trawlers for the
capacity
size of available
fisheries resources

Overcapacity

Desired outcome

Specific issue

General issue

Significant injection of funds from government and industry and
political will. Enabling legislation to cap numbers. Registration and
licensing system rigorously enforced, accounting, audit systems and
penalties

2

2

Government/Industry
buy-backs – Compensation
for loss of income through
negotiated exit of vessels
Conversion of existing
trawlers to other fishing
gears/practices/sector

Equitable identification of boat-specific fishing grounds, legislation to
establish fishing zones, allocation process for individual boats, MCS
Identification of appropriate times for closures. Limit fishing effort
during the open season

3

1

2
1

Reduction of fuel and other
capacity enhancing subsidies
such as free port facilities,
ice, tax exemptions etc. With
subsidies only available for
compliant vessels
Government subsidies
(incentives) that reward
good practices – i.e. to not
fish during certain periods
and to comply with other
measures and as an incentive
to reduce effort
Spatial zoning for individual
boats
Seasonal closures to limit
effort

Legislative backing to ensure that subsidies don’t support inefficient
and unsustainable fishing

Redistribute the large amounts in fuel subsidies and other capacity
enhancing subsidies that governments are paying to reward good
practices. Access to markets for compliant vessels

Link subsidies to provision of information and compliance. License
and registration system rigorously imposed to all fleet segments
(including the artisanal fleet)

Enabling legislation related to safety compliance, inspection and
national port state measures

2

Limit on the number of
licences

Implementation of rigorous licensing system. Non-compliant boats
will not be allowed to fish

To be effective the conversion has to be directed to a proven (known)
underexploited fisheries resource (if any). Conversion could also be to
another sector, e.g. tourism, transport

Implementation of rigorous licensing system. Non-compliant boats
will not be allowed to fish. Enabling legislation related to safety
compliance, inspection and national port state measures

To be effective this will require

2

Level

Limit and freeze the number
of licences

Possible measure

High

High

Medium

Medium

High

Low

Medium

High

Likelihood
of success
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Unprofitable
trawl sector

General issue

Costs are too
high compared
to the value of
the catch

Specific issue

Profitable trawl
sector attracting
ongoing
investment

Desired outcome

2

2

Fishing on a rotational basis

Increase value of the catch
through better marketing,
eco-labelling, acceptance of
the fishery and its products
(e.g. for fishmeal) as
responsible

1

Limited entry for new
participants, 2 for 1 entry
schemes

1

3

Limits to days allowed
to fish (boat days)

Government subsidies that
reward good practices – i.e.
to not fish during certain
periods and to comply with
other measures and as an
incentive to reduce effort

3

Level

Total allowable catches and
individual transferable
quotas

Possible measure

Some investment by industry, eco-labelling certification requiring
sustainable practices (including compliance), marketing campaigns

If some vessels are leaving the fishery there is no need to apply
subsidy

Rewards and access to markets for compliant vessels

Legislative backing to ensure that subsidies don’t support inefficient
and unsustainable fishing

Financial and economic analysis/studies for the subsidy and situation
of the trawl fishery

Potential for temporal application of subsidy and caps to level of
subsidy

Significant injection of funds from government. Noting that
governments are already paying large amounts in fuel subsidies and
other capacity enhancing subsidies (e.g. landing site subsidy)

Agreement among fishers and monitoring of vessels in port and
at sea

MCS to ensure limited entry is complied with. Industry support to
encourage self-compliance

Good licensing scheme that is regularly monitored. Enabling
legislation

Enabling legislation, communication with fleet when total days are
met

Sophisticated scheme to establish and allocate days/boat. Reliable
stock assessments to establish total boat days allowed

Communication with fleet when TAC is met, MCS, enabling legislation

Data sets to establish catch records

Sophisticated share establishment and trading scheme. Reliable stock
assessments for all commercially important species to establish TACs
and allocations

To be effective this will require

Medium

Medium to
low

High

Medium

Medium

High

Likelihood
of success
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Impacts of trawl
management
measures on
supporting
industries
(traders,
processors,
transport, etc.)

General issue

Support
industries may
suffer if trawl
catches and
overall sector is
reduced

Specific issue

Support
industries able to
adjust to changes
in trawl sector
management

Desired outcome

1

3

Long-term recovery of
fishery leads to increased
CPUE, improved productivity
and profitability
Management changes to
trawl sector are
implemented gradually,
allowing support industries
time to adjust

Change to existing practices and gears (and investment into
developing new gears) that reduce damage of catch in the cod-end
and on deck. This must be linked to market incentives

2

Increase the value of the
catch by improving its
quality through gear
modifications (e.g. increased
mesh size leading to reduced
damage in cod-ends) and
on-deck handling practices

Provision of information on changes and alternative ventures and
enterprise development

Gradual implementation of changes to the trawl fishery that is
consistent with the support industries’ abilities to adjust

Good management planning that is well implemented and allowed
to run for several years

Change to existing practices and gears (and investment in
developing new gears) that use lighter, more fuel-efficient methods.
No fuel subsidies that contradict

To be effective this will require

2

Level

Fishing practices and gear
modifications including boat,
hull and engine that reduce
operating costs (e.g. labour
costs and fuel consumption)

Possible measure

High

High

Medium

High to
medium

Likelihood
of success
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Juveniles
caught before
spawning

Bycatch of
juvenile fish

Species
harvested at
a suboptimal
size for
maximum
value (growth
overfishing)

Specific issue

General issue

(ii) Fishing & fishery issues

Species
harvested at
an optimal size
for maximum
value

Species
harvested
after spawning

Desired outcome

Identification of size at sexual maturity for key harvested species.
Legislation setting sizes. Fishing gear that selects MLLs. MCS to
ensure compliance. Consistency across users (e.g. other fisheries
should have the same restrictions)

2

2

Minimum Legal Lengths
(MLLs) set at size of sexual
maturity
Gear modifications
(mesh size, panels, grids)
to exclude undersize fish

Researching, developing and implementing appropriate BRDs such as
grids (e.g. juvenile turtle exclusion devices). Enabling legislation to
require the use of new gear types. MCS to ensure compliance.
Education and extension of new gears. Industry involvement in
developing new gears
Legal formalization of established locations and times of closures.
Ongoing monitoring to identify problematic locations/times.
MCS to ensure compliance
Legislation to establish locations and times for closure. MCS to
ensure compliance
Identification of optimal size for maximum value (value/recruit) for
key harvested species. Legislation for setting sizes. Fishing gear that
selects MLLs. MCS to ensure compliance. Consistency across users
(e.g. other fisheries should have the same restrictions)

2

2

1

2

Space and/or time
closures to reduce
trawling where/when
juveniles occur
Permanent closures to
trawling in nearshore
nursery areas
Minimum legal lengths
(MLLs) set at a size close
to the optimal

Reduce mortality of
juvenile fish through
introduction of bycatch
reduction devices (BRDs)
in nets

Legislation to establish locations and times for closure. MCS to ensure
compliance

1

Permanent closures to
trawling in nearshore
nursery areas

Identification of appropriate modifications to protect the maximum
number of juveniles of key species. Enabling legislation, MCS to
ensure compliance, education and extension of new gears. Industry
involvement in developing new gears

Identification of locations and times of particular importance as
nursery areas. Legal formalization of closures. MCS to ensure
compliance. Industry involvement in developing closures to
increase buy-in, and encourage compliance

To be effective this will require

2

Level

Space/time closures to
protect juveniles

Possible measure

Medium

High

Medium

Low

Medium

Medium

Medium

Medium

Likelihood
of success
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Overfishing

Bycatch of
juvenile fish
(continued)

General issue

Trawl fishing
effort is
commensurate
with the
sustainability
of stocks

Stocks of small
species caught
by trawling are
sustained

Trawling
taking too
many
individuals
(spawners and
juveniles) of
vulnerable
small species

Desired outcome

Excessive trawl
effort leads to
depletion of
stocks

Specific issue

Identification of locations and times of particular importance to
vulnerable small species. Legislation to establish locations and times
for closure. MCS to ensure compliance

2

2

1

Capacity reduction
measures

Space/time closures to
protect vulnerable stocks

Identification of locations and times of particular importance to
vulnerable small species. Legislation to establish locations and times
for closure. MCS to ensure compliance
Identification of appropriate modifications to protect vulnerable small
species. Enabling legislation, MCS to ensure compliance, education
and extension of new gears. Industry involvement in developing
new gears

2

1

2

Permanent closures to
trawling in critical areas
for vulnerable small
species
Gear modifications
(mesh size, panels, grids)
to exclude vulnerable
small species

Identification of locations and times of particular importance to
recruitment and spawning of vulnerable small species. Legislation to
establish closures. MCS to ensure compliance. Industry involvement
in developing closures to increase buy-in, and encourage compliance

Implementation of rigorous licencing system. Enabling legislation

Includes reducing the numbers of trawlers through limiting numbers
of licences, buy-back schemes, etc.

Education and extension of new gears. Industry involvement in
developing new gears

Enabling legislation to require the use of new gear types. MCS to
ensure compliance

Researching, developing and implementing appropriate BRDs such as
grids (e.g. juvenile trash fish exclusion devices)

Space/time closures to
protect vulnerable small
species

Permanent closures to
trawling in critical areas
for vulnerable stocks

Identification of locations and times of particular importance to
recruitment and spawning of vulnerable small species. Legislation
to establish closures. MCS to ensure compliance. Industry
involvement in developing closures to increase buy-in and
encourage compliance

2

Reduce mortality of
juvenile fish through
introduction of BRDs
in nets

Industry involvement in developing new gears

Enabling legislation, MCS to ensure compliance, education and
extension of new gears

Identification of appropriate modifications to protect the maximum
number of juveniles of key species

To be effective this will require

2

Level

Gear modifications
(mesh size, panels, grids)
to exclude undersize fish

Possible measure

Medium

High

Medium

High

Medium

High

Low

Medium

Likelihood
of success
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Specific issue

Low-value fish
being exploited
at suboptimal
sizes to feed
aquaculture,
animals and
humans
(incl. surimi)

Catching ETPs
in trawl nets

General issue

Overfishing
(continued)

Bycatch of
endangered,
threatened or
protected species
(ETPs)

Interaction of
trawl sector with
ETPs is minimized
so those species’
endangered
status is
improved

Species
harvested at
optimal sizes for
ongoing,
sustainable
exploitation and
realizing
improved
economic
benefits

Desired outcome

2

Reduce mortality through
better on-deck discarding
practices (e.g. recovering
techniques for turtles)

2

Space and/or time
closures to reduce
trawling where/when
ETPs occur

2

2

Appropriate mesh
sizes/gear changes where
suboptimal sized and
low-value fish occur

Reduce mortality through
introduction of BRDs
in nets

1

Level

Space and/or time
closures to reduce
trawling where
suboptimal sized and
low-value fish occur

Possible measure

Education programme, ongoing communication with fishers about
the importance of handling ETPs properly

Researching, developing and implementing appropriate on deck
recovering practices

Industry involvement in developing new gears

MCS to ensure compliance. Education and extension of new gears

Enabling legislation to require the use of new gear types

Researching, developing and implementing appropriate BRDs such as
grids (e.g. turtle exclusion devices)

Ongoing monitoring to identify problematic locations/times

Legislation to establish locations and times of closures

Research, monitoring and evaluation of biological and economic
factors to identify acceptable mesh sizes and gears. Formal regulation
of mesh size/gears. High levels of MCS to ensure compliance. To be
effective all measures require communication and consultation with
stakeholders

Significant research and development required to identify and
promote alternative feeds for aquaculture, land animals and humans
(to mitigate the driver)

Programmatic approach required. This can include short-term
financial assistance. Research and M&E to identify problematic
locations/times. Legal formalization/recognition of established
locations and times of closures. High levels of MCS to ensure
compliance. To be effective all measures require communication
and consultation with stakeholders

To be effective this will require

Medium

Medium

Medium

Medium

Medium

Likelihood
of success
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Excessive and
uncontrolled
trawling
disrupts normal
ecosystem
function and
food webs

Trawling may
change or
disrupt benthic
habitats

Habitat impacts

Effects on
ecosystem
function

Specific issue

General issue

Minimal
disruption of
natural
ecosystems and
food webs

Minimal negative
effect of
demersal trawls
on benthic
habitats

Desired outcome

(iii) Ecosystem, habitats and ecological issues

3

Balanced harvesting
throughout the ecosystem

2

Modified trawl gear that
minimizes benthic impacts

2

1

Obstructions to deter illegal
trawling

Spatial closures to protect
entire sensitive ecosystems
containing representative
habitat types and resources

1

Level

Spatial closures to remove
trawling from sensitive
areas (e.g. key habitats)

Possible measure

Research and identification of all ecosystem components and their
respective sustainable harvests, markets for currently unsold
components, modified gear and/or quotas to enable species-specific
harvesting

Raising awareness and generating compliance

Identification and mapping of ecosystems, prioritization of
ecosystems for protection based on representativeness, extent
and natural value, legislation to establish closures, MCS support

Education and extension of new gears. Industry involvement in
developing new gears

Enabling legislation to require the use of new gear types. MCS to
ensure compliance

Research & development and implementation of appropriate trawl
gear modifications (e.g. lighter ground chains, bobbins, modified otter
boards, sweeps)

Communication of locations

Significant construction and maintenance of subsurface FADs, reefs,
etc. by government and/or other fisheries

Generate compliance through awareness and consultation

Consideration of existing closures

Maps of benthic habitat types, legislation to establish closures,
MCS support

To be effective this will require

Medium

High

Medium

Medium

High

Likelihood
of success
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Specific issue

High CO
2
emission

General issue

Carbon
footprint by
trawlers

Reduction in
carbon footprint

Desired outcome

Preparation of appropriate guidelines and their eventual
implementation. The success of this is related to reduction of
operational cost

Research and development of alternative technologies
Research and development of alternative energy sources

3

3
3

Guidelines on best
practices to reduce fuel
consumption and carbon
footprint

Technologies to reduce
fuel consumption
Use of alternative energy
sources (solar, wind, etc.)

Market forces to reduce carbon footprint must be taken into
consideration

This scenario is valid for voluntary reduction

No fuel subsidies

Development and implementation of fuel efficiency requirements.
Studies needed to evaluate fuel efficiency norms as well as carbon
footprint

To be effective this will require

3

Level

Fuel efficiency norms
established

Possible measure

Medium

Medium

Medium

Medium

Likelihood
of success
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Specific issue

Trawlers
operating
illegally, not
reporting or
unregulated

General issue

IUU fishing
& MCS

Willingness to communicate and share data. Established ongoing
working relationships between agencies

Willingness to communicate. Established working relationships
Political will for countries to work together
Work with industry to design a logbook system with appropriate
collection, data entry and analysis for MCS. Legislation to require
logbook reporting. Capacity to enforce requirement to fill out
logbooks correctly. Political will to enforce reporting requirements
Education on why it is important to report. Investigate option of
electronic logbooks/incentives
Resources to develop education programme. Willingness to participate
in training. Expert resources to deliver training programme. Ongoing
discussion about importance of accurate and regular logbook
reporting

2

2

2

2

2

Communication between
agencies responsible for
issuing boat licences, skipper
licences and gear registration
Communication and
collaboration between
neighbouring countries
Onboard logbooks

Education programme on
importance of regular and
accurate reporting
Observer programmes

Regular and
accurate
reporting of
trawl activity

Significant investment into the programme. Support by Industry
Ability to install VMS on boats (power supply, etc.). Trained staff to
monitor vessels, technicians to repair faults and review footage
Legislation to protect data collected

3

Electronic monitoring
(including VMS)

Significant investment in the programme. Support from Industry
Legislative power to place observers on boats. Training of observers
Education of industry. Capacity for boats to take observers. Data
collection points and resources to analyze data. Scientific resources
to analyze data for use in assessments etc. Investigate option of
crew-member observer programmes to reduce costs and strain
on boats to carry observers

Regulation to establish fishing zones. Consultation on location of
fishing zones. Communication between sectors and with community
about fishing zones. Education about zones. Sufficient compliance
boats and trained officers to police trawlers at sea. Community
enforcement

2

Establish and enforce fishing
zones for trawling

Legal trawling

To be effective this will require

Possible measure

Desired outcome
Level

(iv) Issues related to governance, institutions and the ability to implement measures

High

Medium

Medium

Medium

Medium

High

High

Likelihood
of success
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Design and implementation of a logbook system with appropriate
collection, data entry and analysis for scientific needs. Compliance
to ensure logbooks being filled out correctly. Education of industry
Introduce application of electronic logbook using smart phones/
tablets, easy transfer of data to statistics system

2

1

Portside monitoring

Management
Plans are
underpinned by
adequate
scientific
information on
species and
harvest rates
with industry
participation

Onboard logbooks

Adequate
scientific
research and
monitoring to
provide
information for
management
planning, M&E

2

Reduction of transboundary
IUU fishing

Science and
monitoring
needs

Vessel registration; vessel monitoring system (VMS); established
system of communication with neighbouring country/province

1

Dockside monitoring

Significant investment into the programme. Support by industry
Trained staff to monitor vessels, technicians to repair faults and
review footage. Legislation to protect data collected. Integration
of catch records with VMS

3

2

Electronic monitoring
(including VMS) to enhance
safety at sea and assist in
reduction of IUU
At sea MCS inspection

Significant investment in the programme. Support by Industry. Data
from MCS inspection feeds to scientific information and fisheries
management

Significant investment into the programme. Support by industry
Legislative power to place observers on boats. Training of observers
Education of industry. Capacity for boats to take observers. Data
collection points and resources to analyze data. This can work in
very lucrative fisheries

2

Observer programmes

Portside monitoring should answer performance indicators of fisheries
management. Regular inspection and measuring of landings at port
including biological aspects. Reporting by scientific staff. Data from
port state measures inspection feeds into fisheries management data
Introduce application of electronic catch monitoring using smart
phones/tablets, easy transfer of data to statistics system. Will require
strong buy-in and participation of the boat owners and local
management authorities

Enabling legislation. Regular inspection of landings at port. Resources
to undertake dockside monitoring. Reporting by officers. Investigate
option for requiring skippers to pre-report landing location and
catches onboard

Sufficient compliance boats and trained officers to police trawlers at
sea. Education on consequences of non-compliance with regulation
Political will to fine and/or punish fishers who are non-compliant

Enforcement
of regulations

2

To be effective this will require

At sea surveillance by
Officers

Level

Improved
compliance

Possible measure

IUU fishing
& MCS
(continued)

Desired outcome

Specific issue

General issue

Medium to
low

High

Low

High

Medium

Medium

High

Likelihood
of success
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Science and
monitoring
needs
(continued)

General issue

Specific issue

Desired outcome
Significant investment and training for scientific personnel. Forum to
discuss the science among stakeholders. Industry involvement in
research communication and education. Regional sharing of data
(network/forum) information on biological, economic and financial
analysis benefits the industry
Programme of work and budget allocated. Training for scientific
personnel cruise planning, data management/sharing with scientists
and industry results of the data analysis passed on to industry
Significant investment and training for scientific personnel

Forum (e.g. trawl management committee) to discuss the science
(research results) among stakeholders. Transmission of the scientific
findings into easy and understandable format. Proper identification
of industry representatives

2

3

1

Regular programmed stock
monitoring with research
vessels
Fishing technology
research to identify
appropriate gears
Dialogue with Industry and
other stakeholders

To be effective this will require

3

Level

Biological research into key
species to determine
optimal exploitation sizes,
locations and times

Possible measure

High

High

Medium to
high

High

Likelihood
of success
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Space/time
closures

Overarching
measure

Closures to
trawling in
nearshore

Space/time
closures to
protect juveniles

Seasonal closures
to limit effort

Spatial zones for
individual boats
to avoid shifting
effort

Day/Night
closures to
trawling to avoid
other fisheries

Obstructions to
deter illegal
trawling

Reserve special,
artisanal-only
ishing zones,
fsuch as
nearshore
closures that
exclude trawling

Specific measure

Growth
overfishing:
Species harvested
at suboptimal sizes

Species harvested at optimal
sizes for ongoing sustainable
exploitation and improved
economic benefits

Reduced number of trawl
operations per unit of time
and area

Reduced conflict between
different fishing sectors

Conflict between
different fishing
sectors: trawlers
fishing in same
areas as artisanal
fishery and taking
“their” fish,
damaging their
gear and boats

Excess fishing
effort

Desired outcome

Issue addressed

(i) Spatial and temporal measures

1

1

Identification of appropriate times for closures.

1

Identification of locations and times of particular importance to
recruitment of key species. Legislation to establish locations and
times for closure. MCS to ensure compliance

Identification of locations and times of particular importance to
recruitment and spawning of key species. Legislation to establish
closures. MCS to ensure compliance. Industry involvement in
developing closures to increase buy-in, and encourage compliance

Research to determine most suitable season, duration and location

Awareness raising and communication.

Support/access to supplemental livelihoods.

Equitable identification of boat-specific fishing grounds, legislation
to establish fishing zones, allocation process for individual boats, MCS

Awareness programme with fishers, policy-makers, managers and
community regarding the existing regulations

Legislation to establish closure times, good compliance, MCS, judicial
support, artisanal monitoring.

Significant construction and maintenance of subsurface obstructions,
FADs, ARs, etc. by government and/or other fisheries. Communication
of locations to range of stakeholders, including building community
support

Introduction of VMS for offshore vessels and clear and simply vessel
marking system for all

Legal formalization of zones, good compliance, MCS, judicial support.
Awareness programme (consultation, communication – highlighting
benefits of, e.g. VMS, good enforcement, MCS, political support,
community monitoring).

To be effective this will require

2

1

2

1

Level

Table 10 Examples of management measures that have the potential to address several management issues simultaneously

High

Medium

High

High

High

High

High

Likelihood
of success
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Space/time
closures
(continued)

Overarching
measure

Issue addressed

Bycatch:
Bycatch of
juveniles leading
to growth
overfishing

Bycatch:
Interactions with
ETPs

Habitat impacts:
Trawling
disrupting
benthic habitats

Effects on
ecosystem
function:
Trawling disrupts
normal ecosystem
function and food
webs (e.g.
removing prey
species of pelagic
species)

IUU fishing:
Trawlers
operating
illegally, not
reporting or
unregulated

Specific measure

Space and/or
time closures to
reduce trawling
where/when
juveniles occur

Space and/or
time closures to
reduce trawling
where/when
ETPs occur

Spatial closures
to remove
trawling from
sensitive areas
(e.g. key habitats)

Spatial closures
to protect
sensitive
ecosystems
containing
representative
habitat types
and resources

Establish and
enforce fishing
zones for trawling
2

Trawling occurring in
a regulated, legal way,
with adequate reporting

Promotion of community enforcement

Education about zones. Sufficient compliance boats and trained
officers to carry out MCS effectively. VMS with colour coding/marking
of boats

Communication between sectors and with community about fishing
zones

Regulation to establish fishing zones. Consultation on location of
fishing zones

Research, identification and detailed mapping of ecosystems,
prioritization of ecosystems for protection based on
representativeness, extent and natural value, legislation to establish
closures, MCS support

1

Maintained natural
ecosystems and food webs

Legislation to establish locations and times of closures. Ongoing
monitoring to identify problematic locations/times. Generating
compliance through communication

Identification of locations and times of particular importance as
nursery areas. Legislation to establish locations and times of closures
Ongoing monitoring to identify problematic locations/times
MCS to ensure compliance

To be effective this will require

Maps of benthic habitat types, legislation to establish closures,
MCS support. Consideration of existing closures

1

1

Level

1

Minimal disruptive effect of
demersal trawls on benthic
habitats

Interaction of Trawl sector
with ETPs is minimized
so those species’ endangered
status is improved

Reduction of juvenile fish in
bycatch

Desired outcome

High

High

High

High

Medium

Likelihood
of success
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Modifications
to fishing
gears and
fishing
practices

Overarching
measure

Unprofitable
trawl sector:
Costs are too high
compared to the
value of the catch

Fishing practices
and gear
modifications
that reduce
operating costs
(e.g. labour costs
and fuel
consumption)

Increase the value
of the catch by
improving its
quality through
gear modifications
(e.g. increased
mesh size leading
to reduced
damage of catch
in cod-ends) and
on-deck handling
practices

Overcapacity:
Too many trawlers
for the size of
available fisheries
resources

Issue addressed

Conversion of
existing trawlers
to other fishing
gears and practices

Specific measure

(ii) Modifications to gears and fishing practices

2

Profitable trawl sector
attracting ongoing
investment

2

2

Level

Optimum fleet capacity

Desired outcome

Possible options:
●
Restrictions on towing times, may be difficult to monitor –
education and awareness of benefits are needed
●
Prohibit the use of materials that obstruct cod-end meshes
●
Regulations related to approved cod-end specifications
(e.g. twine diameter, material type, double twine)

Changes to existing practices and gears (and investment into
developing new gears) that reduce damage of catch in the cod-end
and on deck. Participatory research, education and ongoing
consultation regarding gear modifications. This must be linked to
market incentives

Possible options:
●
Use of BRDs/TEDs
●
Better onboard handling practices
●
Deck tanks (hoppers)
●
Improved gear design to reduce weight of ground rope, restrict
bobbins (rubber discs), modify otter boards to reduce weight,
mesh geometry in trawl net, restricting head rope length and
opening height, lighter net materials to reduce drag

Change to existing practices and gears (and investment in developing
new gears) that use lighter, more fuel-efficient methods. No fuel
subsidies that undermine sustainability objectives. Investigate
redirection of subsidies and other incentives for use of improved gear
designs (e.g. social security, fuel subsidy, ice). Conduct participatory
research with industry to gain trust and ensure gear modifications are
practical for fishing operations in that particular region. Ensure gear
modifications are safe for use on vessels, and for crews (e.g. metal
BRDs might be dangerous in rough weather)

Has to be directed to a proven (known) underexploited fisheries
resource (if any). Conversion could also be to other sector e.g. tourism,
transport.Training and education with stakeholders, including
communities, on changes

To be effective this will require

Medium

High to
medium

?

Likelihood
of success
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Modifications
to fishing
gears and
fishing
practices
(continued)

Overarching
measure

Reduce mortality
of juvenile fish
through
introduction of
bycatch reduction
devices (BRDs)
in nets

Exclude undersize
fish through gear
modifications
(mesh size,
panels, grids)

Specific measure

Bycatch of
juvenile fish:
species harvested
at a sub-optimal
size for maximum
value (growth
overfishing)

Issue addressed

Species harvested at optimal
size for maximum value

Desired outcome

2

2

Level
BRDs/TEDs
Deck tanks and improved onboard handling practices
Minimum mesh size appropriate to region and type of trawl

Industry involvement in developing new gears (participatory
research)
Must be linked to market incentives for larger product
Enabling legislation
MCS to ensure compliance
Education and extension of new gears

Prohibit the use of materials that obstruct cod-end meshes
Regulations related to approved cod-end specifications
(e.g. twine diameter, material type, double twine)
BRDs/TEDs
Deck tanks and improved onboard handling practices
Minimum mesh size appropriate to region and type of trawl
Investigate subsidies and other incentives for use of improved
gear designs (e.g. subsidies for social security, fuel, ice)

e.g. grids and panels (e.g. juvenile TEDs)
Ensure research is participatory to gain trust and ensure gear
modification is appropriate
Industry involvement in developing new gears
Enabling legislation to require the use of new gear types
MCS to ensure compliance
Education and extension of new gears
Redirect subsidies and other incentives for use of improved gear
designs (e.g. subsidies for social security, fuel, ice)

●

●

●

Introduce:

●

●

●

Research, develop and introduce appropriate BRDs

●

●

●

●

●

●

Possible options:

●

●

●

Introduce:

●

●

Identification of appropriate modifications to protect the maximum
number of juveniles of key species

●

●

●

To be effective this will require

Medium

Medium

Likelihood
of success
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Bycatch of
juvenile fish:
Juveniles caught
before spawning

Bycatch of ETPs:
Catching ETPs in
trawl nets

Exclude undersize
immature fish
through gear
modifications
(mesh size,
panels, grids)

Reduce mortality
of ETPs through
introduction of
BRDs in nets

Modifications
to fishing
gears and
fishing
practices
(continued)

2

Interaction of trawl sector
with ETPs is minimized so
those species’ endangered
status is improved

Industry involvement in developing new gears
Ensure research is participatory to gain trust and ensure gear
modification is appropriate
Enabling legislation
MCS to ensure compliance, education and extension of new gears
Link to spatial and temporal closures to protect juveniles

e.g. grids (TEDs)
Involve industry in developing new gears
Use participatory research to allow for modifications for
operational reasons
Communication with fishers about benefits of using gears such as
TEDs, e.g. reduced sponge/rubble catch/reduced catch of large
objects that damage catch and nets

●

●

e.g. lighter ground chains, bobbins, modified otter boards, sweeps,
restricting head rope length and opening height etc.
Involve industry in developing new gears

Participatory research & development and implementation of
appropriate trawl gear modifications

2

Modified trawl
gear that
minimizes
benthic impacts

Enabling legislation to require the use of new gear types
MCS to ensure compliance
Education and extension of new gears

Investment in developing and implementing appropriate on-deck
recovery practices. Make sure recommended handling practices are
safe and practical. Education programme, ongoing communication
with fishers about the importance of handling ETPs properly

●

●

●

Introduce:

●

●

●

●

Research, develop and introduce appropriate BRDs:

Redirect subsidies and other incentives for use of improved gear
designs (e.g. subsidies for social security, fuel, ice)

●

●

●

Introduce:

●

●

Identify appropriate modifications to protect the maximum number
of juveniles of key species

To be effective this will require

1

Minimal negative effect of
demersal trawls on benthic
habitats

1

Level

Species harvested after
spawning

Desired outcome

Reduce mortality
through better
on-deck
discarding
practices
(e.g. recovering
techniques for
turtles)

Habitat impacts:
Trawling may
change or disrupt
benthic habitats

Issue addressed

Specific measure

Overarching
measure

Medium

Medium

High

Medium

Likelihood
of success
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Modifications
to fishing
gears and
fishing
practices
(continued)

Overarching
measure

Exploitation of
low-value fish:
Low-value fish
being exploited
at suboptimal
sizes to feed
aquaculture,
animals and
humans (incl.
surimi)

Carbon footprint:
High CO emission
2

Technology to
reduce fuel
consumption

Science and
monitoring:
Adequate
scientific
research and
monitoring to
provide
information for
management
planning,
monitoring and
evaluation

Issue addressed

Appropriate
mesh sizes/gear
changes where
suboptimal sized
and low-value
fish occur

Fishing
technology
research to
identify
appropriate gears

Specific measure

1

3

3

Reduction in carbon
footprint

Use of alternative energy
sources (solar, wind etc.)

3

Level

Species harvested at optimal
sizes for ongoing, sustainable
exploitation and realizing
improved economic benefits

Management plans are
underpinned by adequate
scientific information on
species and harvest rates

Desired outcome

Enabling legislation to require the use of new gear types
MCS to ensure compliance
Education and extension of new gears

Participatory research and development of alternative energy sources.
Incentives for adopting low carbon technologies

Reduce catch of unwanted bycatch, e.g. sponge and rubble through
use of grid-like BRDs

Investigate improved cod-end specifications to reduce drag and fuel
consumption. Improved trawl geometry for more efficient and lighter
trawls

Participatory research and development of alternative technologies
Incentives for adopting low carbon technologies

Participatory research, monitoring and evaluation to identify
problematic locations/times

High levels of MCS to ensure compliance. Significant research and
development required to identify and promote alternative feeds for
aquaculture, land animals and humans (mitigate the driver)

Significant investment and training for scientific personnel.
Participatory research to gain trust and ensure gear modification is
practical for fishing operations in that particular region

●

●

●

Introduce:

To be effective this will require

Medium

Medium

Medium

High

Likelihood
of success
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Capacity
reduction –
reducing the
fleet size

Overarching
measure
Desired
outcome

Reduction of fuel and other
capacity enhancing subsidies
such as free port facilities, ice,
tax exemptions etc. With
subsidies only available for
compliant vessels

Limit on the number of licences

Encourage efficiency
improvements as alternatives
to fleet reduction

Overcapacity:
Excess fishing
effort
Optimum fishing
effort

Implementation of rigorous licensing system. Non-compliant boats
will not be allowed to fish. Enabling legislation related to safety
compliance, inspection and national port state measures
Link subsidies to provision of information and compliance – License
and registration system rigorously imposed to all fleet segments
(including the artisanal fleet)

3

An estimate of the current level that will be set as the cap on the
total allowable input (e.g. fleet horsepower, total head rope length)
and basis of establishment

Establishment of trading regimes (e.g. tradable input controls)

Good records of factors such as horsepower and head rope length
Controls will be effective in cases where number of vessels cannot be
reduced

To be effective the conversion has to be directed to a proven (known)
underexploited fisheries resource (if any). Conversion could also be to
other sector, e.g. tourism, transport

Significant injection of funds from government and industry and
political will. Enabling legislation to cap numbers. Registration and
licensing system rigorously enforced, accounting, audit systems and
penalties

Implementation of rigorous licensing system. Non-compliant boats
will not be allowed to fish. Enabling legislation related to safety
compliance, inspection and national port state measures

To be effective this will require

2

2

2

Limit effort creep through
control of fishing efficiency –
e.g. horsepower, head rope
length, boat size

2

2

Level

2

Overcapacity:
Optimum fleet
Too many
capacity
trawlers for the
size/value of the
available fisheries
resource

Issue
addressed

Conversion of existing trawlers
to other fishing gears/practices
and other resources

Government/Industry buybacks – Compensation for loss
of income through negotiated
exit of vessels

Limit and freeze the number of
licences

Specific measure

(iii) Dealing with overcapacity

Medium

High

Medium

Medium

Very High

High

High

Likelihood
of success
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Capacity
reduction –
reducing the
fleet size
(continued)

Overarching
measure

2

Fishing on rotational basis

3

Limits to days allowed to fish
(boat days)
1

3

Total allowable catches (TAC)
and individual transferable
quotas (ITQ)

Limited entry for new
participants, 2 for 1 entry
schemes

2

Level

Manage foreign labour

Desired
outcome
1

Issue
addressed

Government subsidies
(incentive) that reward good
practices – i.e. to not fish during
certain periods and to comply
with other measures and as an
incentive to reduce effort

Specific measure

Agreement among fishers and monitoring of vessels in port and at sea

Good licensing scheme that is regularly monitored. Enabling
legislation. MCS to ensure limited entry is complied with. Industry
support to encourage self-compliance

Sophisticated scheme to establish and allocate days/boat. Reliable
stock assessments to establish total boat days allowed. Enabling
legislation, communication with fleet when total days are met. MCS

Sophisticated share establishment and trading scheme. Reliable stock
assessments for all commercially important species to establish TACs
and allocations. Data sets to establish catch records. Communication
with fleet when TAC is met, MCS, enabling legislation

Fishermen and crew ID cards, appropriate immigration controls and
enforcement. Ensure crews are paid adequate local wages

Legislative backing to ensure that subsidies don’t support inefficient
and unsustainable fishing

Noting that governments are already paying large amounts in fuel
subsidies and other capacity enhancing subsidies, redistribute the
subsidies to reward good practices. Access to markets for compliant
vessels

To be effective this will require

High

High

Medium

Low

High

Likelihood
of success

Implementing the measures, gaining stakeholder acceptance
In working through the above tables, it is important to note that when managing a fishery, and more
particularly when developing a formal management plan, several factors need to be borne in mind,
especially when dealing with the multispecies tropical trawl fisheries of Asia.
●

●

In highly regulated fisheries, typically in developed countries, compliance with regulations is
often supported by significant monitoring, control and surveillance arrangements. This is
possible when the fishery has a relatively small number of vessels, or there is considerable
investment in the MCS system by the fishery or government.
In developing countries, particularly those where there is a large number of vessels,
enforcement of regulations is much more problematic. The sheer scale and geographical
spread of the fishing fleet means that the costs of patrolling and monitoring at sea or in port
rapidly is at a level where fisheries agencies are simply incapable of using direct enforcement
(and the application of penalties) as a means to control fishing behaviour. The tendency is
therefore is to adopt more generic approaches involving management measures that can be
applied to the whole fleet (or particular fleet segments, e.g. trawl vessels over 12 m), rather
than to individual vessels. Examples include using zoning or spatial and seasonal closures,
rather than individual transferable quotas (ITQs) or at-sea, gear inspections.

Another of the most important factors to consider when identifying management measures to
implement is to ensure that there is “buy-in” or ownership by fishers of the measures. This was
mentioned in Section 4 of these guidelines where the prioritization of issues was discussed (using risk
assessment and PSA tools) and involved meetings of fishery stakeholders and experts.
By engaging with fishers (through structures such as steering committees and management advisory
committees) in the prioritization processes, as well as in subsequent processes such as drafting,
implementing and reviewing management plans (see Sections 6 and 7), fishers become effectively and
fully engaged in the management of their fishery, have significant ownership over its management and
are therefore less likely to have problems in terms of compliance once management measures are
introduced. This approach maximizes the likelihood that appropriate and effective management
measures for the fishery are selected, implemented and complied with.
In both developed and developing countries, a highly unpopular regulation will result in fishers seeking
ways to circumvent the control, thereby undermining the management objective. When selecting
measures that are reliant on significant buy-in from the fishery to ensure adequate compliance, the
following should therefore be considered:
i)

Measures ideally should be applicable to the entire fishery or fleet segment, such that
individuals or small groups are not seen as unfairly benefitting or gaining an advantage at
the expense of others.

ii)

Measures involving time closures (which are often quite well-accepted because of their equal
impact on all fishers) could be applied during seasons or periods when fishers would prefer
not to be at sea (e.g. during dangerous periods such as the typhoon or monsoon season,
during festivals or holiday seasons, during times of routine shore-based maintenance).

iii)

Measures ideally should have the potential to increase economic efficiency in the medium
term rather than the long term – for vulnerable smaller-scale fishers, short-term losses of
income may be unacceptable.

iv)

Where incentives are used, they should be temporary offsets for short-term economic losses
while the fishery recovers (and should also be strongly linked to improved compliance with
regulations).

v)

Measures should also try to reduce conflict or increase social cohesion.
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In many cases, trade-offs may be required that will involve using several measures that are, individually,
less rigorous but, when used in combination, provide sound outcomes. However, when considering any
management measure or intervention, one also needs to be aware of the economic and/or social
implications of inaction – that is, if doing nothing will lead to a worsening of an issue or the decline
of the economic/social/environmental situation, then introducing change should proceed as a matter
of urgency.
Finally, in considering a management measure, or group of measures, to deal with particular issues in
a particular fishery, one needs to be aware of, and document the following: the sorts of outcomes that
one expects will be achieved following its implementation; where, when and why it could apply in that
fishery; its strengths and weaknesses; and its simplicity, ease of implementation and cost.
Bearing all this in mind, some general recommendations are provided in Table 11, as a guide for the
sort of management options that a management plan should include as a minimum standard in the
tropical trawl fisheries of Asia.
Table 11 Minimum standards for tropical trawl fisheries in Asia
General
recommendation
Initiate a process for
managing trawl
fisheries

Strengthen
monitoring, control
and surveillance

Manage fishing
effort and fishing
vessel overcapacity

Reduce the impact
of trawl gear

Reduce the impact
of trawl through
spatial, habitat and
temporal measures

Actions to be taken
Countries with a significant trawl sector should:
●
Establish a steering committee to implement these guidelines
●
Initiate the development of a draft fisheries management plan for an important
trawl fishery as a vehicle for institutional capacity development
●
Establish consultative processes that engage with fishers, the fishing industry
and other stakeholders for ALL steps in the above processes
●
Clear, individual markings for all trawlers that are visible from a distance
●
Get effective MCS working (e.g. Satellite-based VMS on all larger vessels,
surveillance)
●
Promote a fishers’ volunteer watch/reporting scheme, and integrate into existing
MCS arrangements
●
Get vessel registration and licensing system working effectively
●
Cap trawler numbers at existing levels
●
In fisheries with overcapacity, reduce vessel numbers by 30% by 2025
●
Limit effort shift into other areas and other fishery types
●
Maintain horsepower and head rope length at current levels to prevent effort
creep (and even reduce in cases of overcapacity)
●
Stop or reform the use of subsidies (especially fuel subsidies) for trawl fisheries
●
Ensure all financial incentives in trawl fisheries reward sustainable fishing
practices
●
Regulate trawl specifications for lighter gear (e.g. net material, footropes,
bobbins) to reduce the environmental impact of trawling
●
Ensure regulations are in place that provide an effective minimum of 40 mm
mesh size in the cod-end, recognizing that larger mesh sizes than this are
preferable
●
Promote gear designs that ensure correct selectivity in the cod-end
●
Develop and implement gear designs with industry (BRDs, JTEDs, TEDs, etc.) that
reduce impacts on at-risk and ETP species
●
Promote reduced duration of trawl tow to 2 hours to improve fish quality
●
Minimum 3 nm trawl exclusion zone (noting that some countries currently have
exclusion zones of 8 to 10 nm)
●
No trawling in critical habitats (e.g. seagrass, corals), nursery grounds or in waters
shallower than 10 m
●
All trawl fisheries to have an annual seasonal closure of at least 1 to 3 months
to coincide with peak spawning and nursery times
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SECTION 6: Developing management plans
So far these guidelines have been building up to the most important task for a fisheries manager,
namely how to develop a management plan for his/her fishery. The following flow chart shows the
process we have been following throughout these guidelines and where the all-important
management plan fits in. The chart illustrates an “adaptive management” approach where feedback
loops enable the continual adjustment of the plan, its objectives and measures as a consequence of
changing and developing circumstances.
As suggested earlier, the first step in developing a management plan for a fishery is to establish and
assemble a steering committee. This should be comprised of:
i)

government staff (including the relevant fisheries manager who would lead and chair the
committee);

ii)

key industry stakeholders; and

iii)

representatives from other stakeholder groups who have an interest in the fishery, its
operations and/or interactions (e.g. processors, scientists, economists, environmentalists,
tourism operators).

This committee’s function is to draft the management plan through a series of meetings, drafting
sessions and constant iterative feedback. The best way to illustrate how to develop such a document
is to work through its various elements and below in Table 12 we provide an example of the sorts of
elements that one should consider.
Table 12 Elements to be considered in a management plan
Item

Indicative content of management plan

Title

“The management plan for the [fishery name] trawl fishery”

Vision

This should be a short, clear, high-level policy goal for the fishery.

Glossary

Provide definitions for key terms used in the management plan to ensure that readers
interpret the plan correctly.

Background

Description of the fishery: Describe the geographical area of the fishery including a map,
any jurisdictional (local, provincial, national, regional) boundaries, the general ecosystem/
habitats that the fishery operates in, any seasonality associated with the fishery’s operation,
the gears used and the species targeted.
History of fishing and management: Provide a brief description of the past development
of the fishery in terms of fleets, fishing effort, the gear used, the people and communities
involved, etc. Provide a summary of previous management plans (if any) for the fishery and,
in subsequent versions, any amendments to previous versions.
Current status of the fishery’s resources: Summarize the status of the various stocks
exploited by the fishery – whether they are estimated to be overfished, fully fished,
underfished, or whether the status is undetermined.
Socio-economic benefits of the fishery, including post-harvest: Outline the value of the
fishery in terms of its landings and where the catch is sold (i.e. locally or exported). Describe
how the catch is handled, processed, marketed and utilized.
Stakeholders: Describe the main stakeholders involved in the fishery (e.g. the fishers
involved, associated or dependent industries, conservationists, adjacent fisheries, artisanal
fisheries, recreational fishers) and their interests. Detail other uses and users of the
ecosystem, especially activities that could, or are, causing significant impacts or conflicts.
Outline current arrangements for coordination and consultation processes with
stakeholder groups.
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benchmarks (Performance measures)

Table 12 Elements to be considered in a management plan (continued)
Item

Indicative content of management plan
Any special environmental considerations for the fishery: Details of critical habitats, any
particularly sensitive areas and endangered species interactions.
Institutional aspects: Describe the current legislative background of the fishery, existing
jurisdictional arrangements, roles and responsibilities. Detail the decision-making process,
including recognized stakeholders and government departments, the nature of any rights
granted in the fishery, details of those holding the rights and their responsibilities. Describe
current, scientific research and MCS arrangements. Outline the current consultation process
that has led to the need to develop this plan and how the current development of the plan
is to proceed.

Major issues
for
management

Describe the various management issues that the plan needs to address.
These are the issues that have been identified and prioritized using the risk assessment and
stakeholder consultation processes suggested in Section 4 of these guidelines. As
discussed in that section, these may include conflict between fleet segments, overcapacity,
an unprofitable trawl sector, growth overfishing, various bycatch issues, habitat impacts,
ecosystem impacts, IUU fishing, the exploitation of low-value fish, impacts of management
on supporting and tangential industries, ghost fishing and other unidentified mortalities.

Management
goals

Agree (two or three priorities) goals that represent the outcome you want from addressing
the issues.

Management
objectives

Describe the specific objectives of the plan. These need to address the high priority issues
identified above. They also need to be able to be addressed by management measures.

Indicators and
benchmarks
(Performance
measures)

Here describe the benchmarks and performance measures to be used to assess the success
of the plan’s management measures in meeting its objectives.
For each objective, and associated measure(s), there should be:
1) The indicator(s) that need to be monitored
2) A clear description of current benchmarks
3) How to measure the achievement (or failure) of the management plan in meeting
the objective.
There is a need to be realistic when developing these: avoid locking in timeframes that
may be difficult to achieve.
Table 13 provides a series of examples of indicators and their methods for measurement
of their success (or failure) in delivering desired management outcomes.

Management
measures

These are the key ingredients of the Plan (i.e. the actual business end of the whole exercise)
because this section describes each of the management measures that will be
implemented to achieve the objectives listed above. This should therefore be the largest
part of the Management Plan and will be an assemblage of measures along the lines of
those listed in the Tables 8 and 9 in Section 5 of these guidelines
For each measure, specify:
1) the components of the measure;
2) the time frame(s) by which it will be implemented;
3) the agency, group and/or individual(s) responsible for its implementation;
4) the information required to monitor these indicator(s).
As described in Section 5, examples of measures might be the nature, extent and timing
of spatial closures to trawling to achieve objectives concerning artisanal conflicts, bycatch
issues, etc.; the design of gear modifications designed to reduce discarding or interactions
with ETP species; the design of a capacity reduction scheme; and/or a fishing effort
limitation programme, etc.
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Table 12 Elements to be considered in a management plan (continued)
Item

Indicative content of management plan

Implementation This section of the management plan will describe the steps involved in putting the plan
arrangements
into place. It will cover elements such as:
Legal basis and financing: Legislative requirements, basis in law, official recognition,
resourcing and funding needs and sources.
Committees: Structure of the steering committees, advisory committees, consultative
committees and their various roles and responsibilities; the membership descriptions of
these committees (e.g. four commercial fishers, one environmental representative, one
management representative, one scientist, one economist, etc.) and the roles and
responsibilities of each member; the process for appointment of members; the
responsibilities of the various agencies, governments and institutions involved.
Training and education requirements and how to deliver them.
Information and monitoring: Data collection and MCS requirements and responsibilities
(i.e. the information outlined in Sections 6 and 7 of these guidelines).
Review and update: Frequency, nature and format of ongoing and periodic reviews,
feedback loops, audits and updates of the plan.
Communication of the plan: This section would also include a description of any
communication strategy concerning the plan and/or the management of the fishery,
including details of outreach mechanisms, roles and responsibilities of individuals with
respect to media liaison, and the associated resourcing requirements.

Examples of management plans
Some generic worked examples of draft management plans are provided in Appendix 4 to illustrate
how one can start to construct such plans. These examples of plans examine a multispecies trawl
fishery for low-value species and a typical shrimp trawl fishery.
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Costs are too high
compared to the value of
the catch

If trawl sector reduced,
dependent industries may
suffer

Impacts on
dependent
industries
(traders,
processors,
transport, etc.)

Optimum fishing effort

Excess fishing effort

Unprofitable
trawl sector

Optimum fleet capacity

Too many trawlers for the
size of available fisheries
resources

Overcapacity

Support industries able to
adjust to changes in trawl
sector management

Profitable trawl sector
attracting ongoing
investment

Reduced conflict between
different fishing sectors

Trawlers fishing in same
areas as artisanal fishery –
taking “their” fish,
damaging their gear and
boats

Conflict
between fleet
segments

Desired outcome

Specific issue

General issue

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Monitoring of production from dependent food industries, not significantly affected by trawl
management adjustments
Increased use of alternatives and processing waste streams compensate for reduction of supply for
fishmeal/feeds

Productivity/profitability of trawl fishery sustained or increased
Catch value increased (quality improved); operating costs reduced
Increased CPUE
Investment in onshore marketing and processing/trading of responsible trawl fishery products is
sustained or increased

Cap on new trawler entry to fishery enforced
Reduction in number of trawlers
Reduction in trawl effort (total trawler power/days fished)
Effective zoning/access system developed and enforced
Subsidies applied only to compliant vessels
Increased CPUE

Cap on the entry of new trawlers to fishery implemented
Reduction in numbers of trawlers
Reduction in trawl effort (total trawler power/days fished)
Productivity/profitability of trawl fishery sustained or increased
Catch value increased (quality improved); operating costs reduced
Increased CPUE

Designation of nearshore trawl exclusion zones to at least 3 nm with effective enforcement
Stakeholder feedback; numbers of official complaints; regular reporting from artisanal fisher
organizations/representatives
Productivity/profitability of artisanal sectors sustained or increased
Trawl sector also sustains profitability
Sustained increase of CPUE of both artisanal and trawl segments
Artisanal sector increases value per kg of fish (indicating greater diversity/quality of catch)

Indicators and measuring success

Table 13 Example of indicators that can be used to measure progress towards management outcomes (performance)
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Bycatch of
endangered,
threatened or
protected
species (ETPs)

Species harvested at
optimal sizes for ongoing,
sustainable exploitation
and realizing improved
economic benefits

Low-value fish being
exploited at suboptimal
sizes to feed aquaculture,
animals and humans
(incl. surimi)

Interaction of trawl sector
with ETPs is minimized so
those species’ endangered
status is improved

Stocks of small species
caught by trawling are
sustained

Trawling taking too many
individuals (spawners and
juveniles) of vulnerable
small species

Catching ETPs in trawl nets

Trawl fishing effort is
commensurate with the
sustainability of stocks

Excessive trawl effort leads
to depletion of stocks

Species harvested at an
optimal size for maximum
value

Species harvested at
a suboptimal size for
maximum value (growth
overfishing)

Overfishing

Species harvested after
spawning

Juveniles caught before
spawning

Bycatch of
juvenile fish

Desired outcome

Specific issue

General issue

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Designation of zones/areas/seasonal closures to protect known critical habitats and migration routes
for ETPs
Increased selectivity of gear (e.g. use of TED or similar device)
Evidence of use of recovery tanks/practices
Reduction in presence of turtle shell/shark products in local markets

Designation of nearshore trawl exclusion zones to at least 3 nm
Zones/areas/seasonal closures to protect known juvenile stocks
Increased mesh size of trawl cod-end to at least 40 mm
Increased selectivity of gear (e.g. use of JTED or similar device)
% juveniles in catch reduced (sampling of MLL)
Increased size composition of catch

Space/time closures to protect vulnerable small species
Permanent closures to trawling in place in critical areas for vulnerable small species
Compliance with regulations on gears to exclude vulnerable small species

Overcapacity is reduced from 30 to 50%; number of trawling licenses reduced
Spatial and time closures in place to protect vulnerable stocks
Permanent closures to trawling in place in critical areas for vulnerable stocks

Designation of nearshore trawl exclusion zones to at least 3 nm
Zones/areas/seasonal closures to protect known juvenile/spawning stocks
Increased mesh size of trawl cod-end to at least 40 mm
Increased selectivity of gear (e.g. use of JTED or similar device)
% juveniles in catch reduced (sampling of MLL)
Increased size composition of catch

Designation of nearshore trawl exclusion zones to at least 3 nm
Zones/areas/seasonal closures to protect known juvenile/spawning stocks
Increased mesh size of trawl cod-end to at least 40 mm
Increased selectivity of gear (e.g. use of JTED or similar device)
% juveniles in catch reduced
Increased size composition of catch

Indicators and measuring success

Table 13 Example of indicators that can be used to measure progress towards management outcomes (performance) (continued)
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High CO emission
2

Trawlers operating illegally,
not reporting or
unregulated

Carbon footprint
by trawlers

IUU fishing

Adequate scientific
research and monitoring
to provide information for
management planning,
monitoring and evaluation

Trawling disrupts normal
ecosystem function and
food webs

Effects on
ecosystem
function

Science and
monitoring

Minimal disruptive effect
of demersal trawls on
benthic habitats

Trawling disrupting benthic
habitats

Habitat impacts

Management plans are
underpinned by adequate
scientific information on
species and harvest rates
with industry participation

Improved compliance/
enforcement of
regulations

Regular and accurate
reporting of trawl activity

Legal trawling

Reduction in carbon
footprint

Minimal disruption of
natural ecosystems and
food webs

Desired outcome

Specific issue

General issue

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Portside monitoring system established
Catch reporting/catch documentation system in place
Evidence of integration of science and MCS systems
Evidence and regular review of a science programme capable of providing the science needs
(indicated in this table) of management
Science-based performance indicators (drawn from the science-based indicators above in this table)
are regularly monitored and report as part of the ongoing review of management plans

Enabling legislation is in place to enforce MCS measures
Establishment of an enforceable and resourced MCS system
Wheelhouse/vessels marking system in place
VPS/VMS system in place
Number of penalties/infringement cases
MCS reports as part of the management plan

Trawl logbook or e-reporting system in place
Catch reporting system in place
Port monitoring system in place

Reports from MCS system (including VMS/VPS information) indicate reduced/no encroachment
(improved compliance)
Reports from fishers organizations
Establishment of reliable information from trawler catch documentation scheme
Port/gear inspections indicate improved compliance

Reduced fuel use per kg of production
Optimized trawling times to minimize fuel consumption

Trophic level in catch composition increased (or increase in quantity of high trophic level indicator
species)
Established trawl exclusion zones to improve ecosystem biodiversity
% juveniles in catch reduced
Increased size composition of catch
Establishment of long-term protected areas, with fishery specific objectives

Established trawl exclusion zones to protect sensitive/critical habitats
Increased area of trawl obstructions/subsurface FADs/artificial reefs etc.
Evidence of trawl gear modification to reduce benthic contact.

Indicators and measuring success

Table 13 Example of indicators that can be used to measure progress towards management outcomes (performance) (continued)

SECTION 7: Implementation
By the end of Section 6 of these guidelines, the fisheries manager (and his/her steering committee),
have prepared a draft management plan for the fishery. This next section describes the steps involved
in implementing this management plan (which also forms a part of the plan itself ).

Develop an implementation plan
Once the fisheries management plan is drafted, it is often appropriate to develop an implementation
plan that sets out the various steps involved in how to get the plan in place. This plan should identify
the timing, locations, mechanisms, processes and people (and their responsibilities) for implementing
the various steps.

Broad stakeholder consultation
Once a complete fishery management plan has been drafted by the steering committee, it needs to
be released to a broader audience. Usually, this is done initially by distributing the draft to all
stakeholders in the fishery. The fisheries manager and members of the steering committee usually
communicate the contents of the management plan with the aid of physical presentations, which help
to explain the various elements of the management plan to the fishers who are affected the most.
Feedback and commentary from the participants in the fishery about the management plan’s various
elements should be welcomed because often very significant issues can be raised that can improve
the plan and its implementation.
Next, the resultant draft plan should be circulated to other stakeholders that are external to the fishery
(e.g. members of adjacent fisheries, artisanal fishers, conservationists). And as was the case above, this
should be augmented, if practical, with physical presentations and discussion sessions. This will allow
these groups an opportunity to provide their comments and feedback on the draft management plan
and allow the committee and manager to incorporate any issues/improvements, if appropriate.
At this stage it is appropriate to put the draft management plan out for one final level of consultation
– to the general public. In this situation, the management plan would be posted on a Web site or in
a newspaper and public submissions invited. Alternatively, a public consultation could be convened.
As mentioned in Section 3 of these guidelines, to identify the various component groups and individual
stakeholders that should be involved during the development of a fisheries management plan, it is
often desirable to consider running a stakeholder scoping study early in the management process.
Such a stand-alone project should seek to identify the particular groups that need to be engaged and
the extent of that engagement – i.e. from being simply notified about developments, through to
complete and formal involvement in prioritization groups, steering committees and management
advisory committees.

Approvals
Once all these various consultations have occurred and consequent changes to the fisheries
management plan have been incorporated, the plan is close to completion and should be forwarded
to the formal adoption stage. This will usually require the drafting of enabling legislation, and the
formal approval, sign-off (and often a public “launch”) by the appropriate government official
(i.e. usually a Minister) – at which point the fisheries management plan and its various elements
become active and legally binding. Different countries have different mechanisms to achieve this. For
example, in the Philippines, Council Approvals and Fisheries Administrative Orders are used. In India,
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there is the Marine Fisheries Regulation Act and in Viet Nam, the Fishery Act allows the issuance of
a decree, after which the fisheries management plan is then considered a legal document.
NOTE: When establishing the enabling legislation for a fisheries management plan, it is very important
not to include the specific management regulations of the plan (such as size limits, timing of closures,
TACs, prohibited gears, gear modifications). The enabling legislation must give management plans legal
authority, but also allow the updating of the measures they contain. This is because the regulations
and measures in the management plan need to be periodically updated, but to change the legislation
may take years.

Ongoing review and measuring performance
Once the fisheries management plan is developed, it is important that it does not become a “paper
plan” with no further input. It is good practice to adopt an “adaptive management” approach for any
fishery management plan, where the plan’s outcomes are continually assessed and its measures
modified as a consequence.
To ensure that the fisheries management plan remains actively monitored and if necessary updated,
it is important to establish or designate an oversight body. Sometimes, the steering committee that
drafted the plan and brought the fisheries management plan to implementation, could (normally)
become an ongoing management advisory committee (MAC) for the fishery. The responsibilities of
the MAC or oversight body would include:
●
●

the regular assessment of the operation of the fisheries management plan; and
adaptation of the fisheries management plan to address new outcomes and information
through time.

This important committee should meet regularly to discuss the changes taking place in the various
fisheries under the fisheries management plan, and how the various measures in the fisheries
management plan are progressing – against their dates of implementation and their performance
criteria. This allows the opportunity for adjustments to occur in resourcing, timelines, etc. if necessary.
At the start, such meetings may be needed every three months or so as the need for reviews and
feedback is often greatest at this stage. However, this will become less frequent as the fisheries settle
into routine operations and adherence to the fisheries management plan, its various measures and
reporting requirements. The ongoing implementation of the fisheries management plan also requires
work, and for further updates to this plan, the MAC will need to:
●
●
●
●

consider the objectives, performance measures;
take into account any lessons learned or new information;
review the data collected under the fisheries management plan; and
make recommendations on how the fisheries management plan is to be operationalized from
year to year.
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SECTION 8: Monitoring, control and surveillance
Fisheries compliance is a specialized area of fisheries management. The role of fisheries compliance
officers and inspectors is to make sure that when fisheries managers and decision-makers make laws,
these regulations are observed and offenders are prosecuted.
The FAO Code of Conduct for Responsible Fisheries11 encourages States to establish, within their
respective competences and capacities, effective mechanisms for fisheries monitoring, surveillance,
control and enforcement to ensure compliance with their conservation and management measures.
Monitoring, control and surveillance (MCS) activities are therefore an essential component of all
fisheries management programmes. Its major purpose is to ensure that fisheries management plans
are given the best chance of working and of achieving their goals.
The various components of MCS can be defined as:
Monitoring: includes the collection, measurement and analysis of information about fishing activities,
including but not limited to catches, species compositions, fishing effort, discards, and areas/times of
operations. This information is the primary data that fisheries managers use to arrive at management
decisions. It is also the basic data that fisheries scientists use to study fisheries. If this information is
unavailable, inaccurate or incomplete, managers will be handicapped when developing and
implementing management plans and their associated measures.
Control: involves the specification of the terms and conditions under which resources can be harvested
(i.e. controls on fishing behaviour of the fishers). These specifications are contained in national fisheries
legislation, international agreements, and other arrangements such as conventions and treaties that
might apply to a region. Legislation provides the foundation for all MCS activities.
Surveillance: involves checking and supervising fishing and fishing-related activities to ensure
compliance with legislation. This includes the terms and conditions of access, and the management
measures and stipulates who can fish what, when, where and how. Surveillance ensures that the laws
to protect fisheries resources are enforced, and that IUU fishing is minimized or, preferably, eliminated.

MCS tools
There are many potential elements to a MCS programme that should be considered when monitoring
the implementation and compliance with management measures, these are summarized in Table 14.
Table 14 A summary of the tools and approaches that can be used to support monitoring, control and
surveillance (MCS) in fishery management
MCS tool

Purpose, specific need, benefits

Effective supporting
legislation

Ensures that all compliance activities are supported by the strength of law

An effective and live vessel
registration and licensing
system for all vessels,
irrespective of the size or
purpose

A computerized system to track ownership, port of registry, and authorizations
to fish that is updated in real time

11

Registration systems require long-term commitment and should not be
confused with baseline or one-off surveys

FAO CCRF articles 7.1.7, 7.7.3 and 8.1.4
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Table 14 A summary of the tools and approaches that can be used to support monitoring, control and
surveillance (MCS) in fishery management (continued)
MCS tool

Purpose, specific need, benefits

Stakeholder involvement
in management planning

Ensures that industry is fully aware of, and has joint ownership of, compliance
requirements. This requires setting up stakeholder dialogues and eventually joint
government and stakeholder committees
Ideally these are established within the legal framework of the fisheries law. In
this way rights and responsibilities can be legally assigned and individuals’
liabilities protected

Properly identifying
vessels and operators

A starting point for good MCS is the effective identification of vessels. All vessels
should have clear and painted in large easily identifiable characters license
numbers on the wheelhouse tops and on the vessel sides along with the vessel’s
registered name. The port of registry should be clearly painted on the stern. For
the FAO standards regarding the marking and identification of vessels see:
ftp://ftp.fao.org/docrep/fao/008/t8240t/t8240t01.pdf
It is important that all vessels be recorded, registered, marked and captured in
an inventory in the MCS system
If all vessels are not registered, this gives non-compliant vessels owners an
excuse not to register their vessels
Similarly, no fishing vessels should be constructed or modified (new, more
powerful engines, lengthening and broadening hulls, etc.) without preauthorization from the fisheries administration

Licensing skippers and
crews

All skippers and crews should have a license to fish and their names and
national identities, dates of birth and qualifications kept in a database
Any skipper or crew that does not have a license should not be allowed to
board a vessel with the purpose of engaging in fishing

Monitoring and validating
landings by weight,
species, fishing area

This is a reasonably low-cost MCS element and usually involves the planned or
spot inspection of fishing vessels, fishing gear and catches at the port of landing,
under the purpose of ensuring compliance with gear, species and size
restrictions as mandated in legislation and/or regulations

Pre-departure inspections

These inspections are to ensure logbooks and reporting requirements are all in
place before a fishing trip, but they can also be used to ensure all safety
elements are onboard and operational
These also serve as an opportunity to educate skippers and crews about
fisheries management issues, data reporting systems and to provide feedback

Data collection systems
including onboard
observers, logbooks filled
out by skippers and crews,
and port inspections done
by compliance officers

These elements provide the basic data needed for MCS (as well as scientific)
investigations. Where practical, all vessels should maintain a fishing logbook that
ideally should be standardized nationally

Surveillance and
monitoring the operations
of fishing vessels and
fleets at sea on either a
routine or an ad hoc basis

These activities require significant resources including patrol boats and even
aerial patrols

This requirement will usually apply only to vessels of a certain length that have
a dry space to fill in the logbook and with navigation equipment such as GPS
or other equipment to plot and or record the position of fishing

These also serve as an opportunity to educate skippers and crews about
fisheries management issues, data reporting systems and to provide feedback
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Table 14 A summary of the tools and approaches that can be used to support monitoring, control and
surveillance (MCS) in fishery management (continued)
MCS tool

Purpose, specific need, benefits

Gathering information
about the operations
of fishing vessels at sea

This can be achieved in a rudimentary way through the use of onboard
logbooks that are completed by skippers and crews
Real-time use of vessel monitoring systems (VMS) and electronic monitoring
systems (EM) that use onboard cameras, GPS and sensors to determine the
locations, operations and catches of vessels are providing better ways to do this
Better data and especially data on bycatch and discards, comes from
independent onboard observers
Observers present an opportunity to educate skippers and crews about fisheries
management issues, data reporting systems and to provide feedback

Auditing of information

A desk-top activity that can lead to the identification of IUU fishing via the
examination of “paper-trails” about landings, sales of fish, and the movements
of crews and vessels
Document audits are included in port state measures. Compliance officers
should be trained in carrying out audits and inspection including the collection,
safe storage and transport of forensic evidence to be used in the prosecution
of offenders

Integrated reporting and
aggregation of MCS
information among various
jurisdictions and agencies

This approach seeks to harmonize national and regional data, standards and
compliance requirements and can lead to very powerful cross-jurisdictional
MCS. Regional cooperation is an important part of this and fisheries and MCS
compliance officers are encouraged to support and actively engage with
relevant regional networks12
Also included in this should be collaboration with other sea-going agencies
such as navies, coastguards and marine police

Vessels encouraged or
required to carry VHF
and/or HF radios or
other authorized
communications devices

A requirement for safe navigation but also important for communications
between the fishing vessels and MCS authorities

Using onshore coastwatchers and other
voluntary assistance

A useful way to monitor fishing vessels in particular areas (e.g. as they leave/
return to port or in particular fishing grounds that are visible from shore)

The use of other fishing
vessels and fisher groups
as MCS platforms

A good low-cost alternative (e.g. used in parts of Malaysia, Timor-Leste,
Indonesia) as artisanal fishers are empowered to report on illegal activities that
they see as they go about their normal fishing operations
One approach involves supplying hand-held GPS transmitters or small VHF
radios to artisanal fishers who will report sightings of IUU to MCS patrol units

Smartphone applications
that can support MCS
which use GPS

12

This application links location geo-information with other functions such as
camera, video and audio to provide a suite of information and outcomes. They
can be loaded onto online maps and can be used to track IUU activity

e.g. the Regional Plan of Action for IUU (RPOA-IUU) (available at http://www.rpoa.sec.kkp.go.id).
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Spatial components of MCS
There are three main spatial components of MCS operations: operations that occur on land, at sea and
from the air. Exactly what mix is used in a given situation will depend on the fishing activity under
investigation, but often more importantly, will depend on the resources available.
Land-based MCS operations include the establishment and location of the MCS base or headquarters
from which all activities are co-ordinated. This location is also where all desktop auditing work is done
including the monitoring of paper trails, fish sales, transshipments, etc., and where all monitoring of
remote tools is done (e.g. patrol vessels, VMS data, electronic monitoring information, Internet-based
data streams from boats). Other crucial land-based MCS activities include port inspections and
dockside monitoring, collection of logbooks, interviews of fishers, meetings, etc.
At sea MCS activities include the operations of patrol vessels in state waters and, if available, in high
seas. This involves quite resource-intensive work requiring appropriately sound, fast, sea-going vessels
that are equipped with radar, sonar, GPS and the latest communications equipment.
Airborne MCS activities include the use of aerial patrols (if a jurisdiction has access to fixed-wing aircraft
or helicopters), satellites and drones. These are very expensive, particularly where there are large sea
areas or archipelagos to patrol and hundreds or thousands of vessels. It would be more practical and
cost-effective to link IUU monitoring to airborne surveillance conducted within the framework of
maritime security and request cooperation from the relevant services.
In recent years, high-technology developments in MCS have involved the use of vessel monitoring
systems (VMS) – which are now quite commonplace – but these systems are rapidly being overtaken
with developments in other electronic monitoring (EM) systems that use consolidated on-deck video
cameras, GPS tracking, and winch and engine sensors to monitor the location, activities, catches and
bycatches of vessels. Real-time electronic reporting of catches is the next generation of MCS tools that
will begin to become as commonplace as VMS within a few years.
The implementation of appropriate and efficient monitoring, control and surveillance requires enabling
legislation, political will, adequate funding and cooperation and coordination between different
government departments and ministries. In order to convince fisheries ministers and policy-makers of
the economic and financial benefits that MCS can bring, fisheries managers are encouraged to
undertake cost and benefit studies and calculations and to integrate these into their national plans
of action for combatting IUU.
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SECTION 9: Information, science and assessment
Effective fisheries management is based on an understanding of the fishery being managed. As
fisheries become more complex, they require higher degrees of data and information to track the state
of the fishery resources and the activities and impacts of fishers and their operations. Although fisheries
managers who are responsible for facilitating the development of a fishery management plan do not
need to be fisheries scientists, they do require some basic understanding of fisheries science and
assessment. This is necessary to enable them to work with fishery scientists to ensure that management
interventions are underpinned by good information.
To facilitate the understanding and coordination between these groups, there is a need for specialized
individuals who have the task to:
i)

make the results from science and research more accessible and useful to managers, fishers
organizations and decision-makers; and

ii)

help scientists to better understand the needs of and questions from managers and fishers
representatives.

As discussed in Section 4, decision-makers who manage fisheries receive advice from many
stakeholders, interest groups and experts. But the most influential information upon which decisions
are made usually comes from rigorous, objective science. Decision-makers who require answers to
complex, difficult questions about fisheries and marine ecosystems usually require the “best available
scientific information”, and because scientific research ultimately provides this scientific information it
is one of the most important factors in framing fisheries management policies.
But, as with fisheries management, fisheries science is a very complex field that is basically is about
trying to determine natural truths about highly mobile animals and the ecosystems in which they
thrive that are mostly invisible to passive observation. For much of its history, therefore, fisheries science
has worked on developing better techniques to study such diverse and difficult-to-study organisms.
Fortunately, however, our tools has advanced greatly in recent decades and have enhanced our ability
to study these systems and so provide better answers for fisheries managers to use.
But as was the case for management issues concerning a fishery, the questions that are asked of
fisheries science are usually far greater in number and scope than can be readily answered – especially
in developing country contexts where the financial resources and expertise are not readily available.
In the latter situation, it is especially important that any scientific programmes that are being
considered should be focussed directly on particular and precise management needs. That is, one must
start with identifying a particular management objective, then determining the relevant management
measure that will achieve the objective, and THEN design the scientific programme that will inform and
monitor the management measure’s success or failure.
There is a considerable amount of fishery science that is currently undertaken in many countries that
does not contribute to management decision-making or improved understanding of the state of
resources. The re-orientation of fishery research programmes to address the questions and needs of
management can be considered an urgent priority in many countries.
Deciding which scientific questions are the most important to answer, and how to answer them, are
therefore key processes in shaping fisheries research and, ultimately, fisheries management. The latter
process (how to answer high priority questions) is usually best done by professional scientists because
they are trained to be objective, impartial and to base their interpretations on rigorous analyses of
available evidence. It is also well-accepted, however, that the best group(s) to lead the former process
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(the prioritization of which scientific questions should be answered) should be the end-users of the
research results, i.e. the decision-makers, fisheries managers and the stakeholders themselves. This is
because these groups are in the best position to decide which areas of inquiry would contribute to
decisions that would lead to the greatest improvement in the particular “stakes” in which they have
a “holding”.
In order to achieve this prioritization process for fisheries research issues, a good way to proceed is to
adopt a similar methodology as that suggested in Section 4 to prioritize management issues using risk
assessments. That is, by adapting that process for research and scientific programmes, fisheries
managers can work with scientists and stakeholders to determine the severity of the consequences
for a fishery by NOT doing a particular piece of research, versus the likelihood of those consequences
occurring.
For some basic pieces of fisheries science, it is well-accepted that certain information-gathering
processes should occur regularly for all fisheries – as a matter of course. These are programmes that
contribute to indicators of stock status and are usually the benchmarks one uses to see how one’s
fishery is progressing and may include such indicators as catch per unit effort, the mean size at capture
of species, the biomass of the juvenile and spawning stock.
The most basic data collection programmes involve the gathering of catch and effort information and
basic catch composition. For other pieces of research, the priority depends to a large extent on the
objectives and needs of the management plan for the fishery and the particular high priority
management issues that need to be addressed.
For example, if bycatch of some species is a major issue (as it is in most trawl fisheries) then some sort
of fishery-dependent observer programme may be needed from time to time that will quantify
problematic issues. Similarly, some specific research projects may be needed to develop modifications
to fishing gears that reduce such problematic bycatch.
Another example may be where there is a strong need for certain biological information about
a species to address a particular management issue, in which case, targeted research about an
animal’s growth, fecundity or movements may be appropriate (using otoliths, reproductive studies or
tagging programmes, respectively).
Appendix 3 contains details of the basic types of scientific information that may be needed by
a fisheries manager and Table 15 summarizes their uses.
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Table 15 Summary of basic types of scientific information that may be needed by a fisheries manager
Category of data
Catch and effort

Information gathered
●
●
●
●

Total catches
Value of catches
Fishing effort
Bycatch data

Methods
●
●
●

●

Port landings data
Industry-based logbooks
Independent observers
(including bycatch data)
Electronic systems

Used to
●

●

●

●
●

Length and age
composition

●

●

Biological
investigations

●
●
●
●
●

●

Habitat and
ecosystem
monitoring

●

●

Length distributions of
species
Age compositions of
species
Growth
Age
Diets
Movements
Spatial and temporal
distributions
Reproductive biology
(fecundity, age/size of
maturity, location, timing
and frequency of
spawning)
Size, location and extent
of habitats
Size, location and extent
of ecosystems

●

●

●
●
●
●
●

●
●
●
●
●
●
●

High technology

●
●

●

Fishing
technology

●

●
●

Population
dynamics

●
●

Catch and effort data
Location and timing
information
Bycatch data

Bycatch reduction
devices
Selectivity work
Trawl gear development
Scenario reporting
Simulations and
estimated consequences
of management

●

●

●
●
●

Length measurements
of samples from markets
or fishers
Ages of samples of fish
(otoliths)
Genetic work
Otolith studies
Gonadal examinations
Gut content analyses
Tagging studies

Aerial photography
Swath mapping
Sidescan sonar
Underwater videos
Jump cameras
Dual frequency sonars
Geographic information
systems (GIS)
Vessel monitoring
systems (VMS)
Electronic monitoring
(EM) (onboard camera
technology, engine and
winch sensors)
Field experiments
Flume tanks
Gear engineering

●
●

●

●
●

●

●

●

●

●
●

●
●
●
●

●

Modelling of all/part of
the above data sets

●

●

●
●
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Estimate relative abundance of
stocks
Determine status of stocks
harvested
Determine relative productivity
of the fishery
Understand bycatch interactions
Inform decisions about space/
time closures
Assess the health of the stocks
Inform decisions about species
size limits

Inform decisions about species
size limits
Assess the health of the stocks
Inform decisions about space/
time closures

Establish habitat impact of
fishing
Inform decisions about space/
time closures

Inform decisions about space/
time closures
Inform decisions about species
size limits
Assess the health of the stocks
Understand bycatch interactions
Reduce bycatch and discards
Improve selectivity
Reduce habitat impacts
Reducing carbon footprint
Evaluate the management
strategy
Estimate the consequences of
various management measures
Assess stock
Set the TAC

SECTION 10: Capacity development
Implementing a fisheries management plan using these guidelines requires significant resources of
money and, more importantly, the specialist human resources needed to manage a fishery.

Training
The skills and expertise required of fisheries managers, scientists, compliance officers, skippers and
crews in managing a fishery according to a strong management plan are quite significant and can only
come from proper training and educational processes.
Fortunately there is no shortage of relevant courses available throughout the world, although
unfortunately these courses are not readily available in developing countries, meaning that specialist
trainers and educators often need to be brought in. However, if this is the case, it is often advisable
to ensure that such courses and programmes are tailor-made for the specific fishery and people
involved – so that time (and money) is not wasted on training people in elements that, although useful
in a wealthy, data-rich fisheries jurisdiction, may not be very relevant in a less affluent, data-poor region.
There are several international initiatives in the area of such training for developing countries. Of
particular relevance for fisheries managers are:
●

●

“Essential Ecosystem Approach to Fishery Management” (E EAFM). This is a regional course
specifically designed for the training of fishery managers, fishery officers and other
stakeholders in EAFM in the Asian region.13
“EAFnet” which has been developed to facilitate access to the information and resources that
are available at FAO on the application of the Ecosystem Approach to Fisheries (EAF).14

It is also important that fisheries managers have appropriate training in people skills such as conflict
resolution, communication techniques and how to chair and run meetings and committees.
Table 16 provides a list of the sorts of skills needed for fisheries managers.

13

An open-source, regional training course developed by FAO/BOBLME/NOAA/US-CTI/APFIC (2013) (available at
http://www.apfic.org/training/eafmtraining.html).
14
Developed by FAO, this is available at http://www.fao.org/fishery/eaf-net/en
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Table 16 Skills and capacity development needs for fishery managers
Category:

Skills:

General

Principles of natural resource management
Leadership
Team management
Project management
Proposal writing
Facilitating and chairing meetings
Time management

Consultation

Stakeholder engagement
Conflict resolution
Negotiation
Participatory engagement
Effective relationship building

Scoping

Economic evaluation or identification of issues
Basic scientific understanding – MSY and MEY

Prioritization

Risk assessment
Productivity-susceptibility analysis

Science

Fisheries biology
Fisheries development
Resource assessment
Fishing gear knowledge

Developing fisheries
management plans

Plan drafting
Legislation drafting
Negotiation and consultation
Influencing skills

Implementation

Presentation skills
Communication skills – both up and down
Industry liaison
Political briefing
Media training
Developing and tracking performance indicators
Community engagement skills

Monitoring, control and
surveillance

Understanding the basics of MCS
Enforcement/compliance
Risk based approach to directing compliance operations

Training fishers

Areas of training useful for fishers:
●
Stock assessment
●
Using fisheries information
●
The importance of ETPs and ecosystems
●
Leadership
●
The importance of data in fisheries management
●
Co-management
●
Communication
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SECTION 11: Funding
Developing the financial capacity to fund the fisheries management process and its many components
(management measures, compliance, research, administrative functions, etc.) is a major challenge when
establishing a fishery management plan and there are numerous ways to obtain such funding.
Of course there are often temporary funding sources available that can assist in establishing
a management regime in a fishery (through the various aid and granting organizations) but there are
also ways to obtain ongoing funding (once those start-up grants are completed) from the fishery
itself and/or the government. Levy schemes (where a charge is placed on each kilogram of fish sold),
fees-for-service arrangements, charges on quota transfers, tariffs on competing imports, are all ways
that have been used to fund the management of fisheries on an ongoing basis.
Developing the case for more effective management to unlock budget allocations
One of the most significant sources of funding for fisheries management usually comes
from governments (who are charged with the responsibility of managing the natural
resources that are exploited by fishers – but owned by the public). To obtain adequate
funding from government (local or national) budgets it is necessary to demonstrate:
●
●
●
●

the value of the fishing sector to the local or national economy;
the importance to livelihoods of local populations;
why effective management of the fishery is in the local or national interest; and
how the information collection/monitoring and consultation processes are
necessary to enable effective management.

This information can be developed by carrying out economic surveys of the true value
of a fishing industry (e.g. the value of the landed catch, value of processing sector,
exports, number of people employed in the various parts of the market chain) and also
by estimating:
●

●

●

●
●

the financial value of the various ecosystem services that are being impacted by
the fishery;
the lost value of undersized catch, loss of resource rents and costs of
mismanagement (or lack of action);
the costs to maintain or rehabilitate ecosystem services which have been
adversely impacted;
the value of direct and indirect government subsidies to the fishery; and
the cost of monitoring.

By factoring in the true social and economic benefits of the fishery (in terms of
flow-on benefits), the economic argument for managing the fishery can be made clearer
to those responsible for allocating funds for management.
Effective communication is the key and this will often mean arranging briefings for
appropriate treasury officials, politicians and the media so that the true value of the
sector is known and appreciated.
Improving management does not always require additional funding. It may be more
effective to seek the redirection of existing funding. An example could be the
re-allocation of funds currently used for fuel subsidies to more appropriate uses such
as rewards for boats that comply with regulations.
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No matter what the funding base available, it is important to properly integrate the fishery
management system in terms of human and financial capacity within the local system of government.
In many cases, this considerably restricts what can be achieved, unless there is strong support from
the fishery stakeholders.
It is also simply not true that “more money means better management”. Money certainly helps
(of course), but it is often the case in fisheries management that it is possible to achieve excellent
outcomes by working smarter – not necessarily richer. This of course, brings us back to the concepts
introduced in Section 4 of these guidelines where a risk based approach to management allows one
to direct limited resources to the highest priority components.
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Appendix 1: Example of applying a risk assessment to typical issues
occurring in a tropical trawl fishery

Identified fishery issue

Turtle bycatch
Catch value declining, low profitability
Discarding
Violation of labour laws prevents access to high value market
Aquaculture demand for feeds drives demand
Degradation of benthic habitats
Unregistered vessels undermine measures
Trawlers fishing during closed season leads to conflicts
Conflicts from trawler encroachment into 5 km reserved zone
Too many trawlers drives overfishing
Bycatch of juvenile fish impacts recruitment, lowers value
Fuel subsidy allows heavy effort

Likelihood
Likely to occur or Consequence
common (2)
Low impact (1)
Not likely to occur High impact (2)
or rarely (1)
1
2
2
1
1
1
1
1
2
2
2
1
2
2
1
2
2
2
2
2
2
2
2
2

Low impact
Very likely

Risk
score
2
2
1
1
4
2
4
2
4
4
4
4

High impact
Very likely
Too many trawlers

Degradation of
benthic habitats

Unregistered
vessels

Juvenile bycatch
Fuel
subsidy

Trawler encroachment
into 5 km zone

LIKELIHOOD

Catch value declining

Low impact
Unlikely

Aquaculture
demand for feed

High impact
Unlikely

Violation of
labour laws

Discards

IMPACT
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Turtle bycatch

Trawlers fishing during
closed season

Appendix 2: Example of productivity-susceptibility analysis (PSA) for
a trawl fishery
Tables showing the criteria and cut-offs for productivity and susceptibility which could be used or
adapted for a tropical trawl fishery (adapted from Patrick et al., 2009 and Hobday, 2007)
Low productivity/
High risk

Medium productivity/
Medium risk

High productivity/
Low risk

Score 3

Score 2

Score 1

Average age at maturity (years)

>4

2–4

<2

Average maximum age (years)

>30

10 to 30

<10

Fecundity (eggs/spawning)

<1 000

1 000 to 10 000

>10 000

Average maximum size (cm)

>150

60 to 150

<60

Average size at maturity (cm)

>150

30 to 150

<30

Live bearer, mouth
brooder or
significant parental
investment

Demersal spawner
”Berried”

Broadcast spawner

>3.25

2.5–3.25

<2.5

High susceptibility/
High risk

Medium susceptibility/
Medium risk

Low susceptibility/
Low risk

Score 3

Score 2

Score 1

Productivity attributes

Reproductive strategy

Mean trophic level

Susceptibility attributes

Availability

(1) Overlap of
adult species
range with
fishery

>50% of stock occurs
in the area fished

25% and 50% of the
stock occurs in the area
fished

<25% of stock occurs in
the area fished

(2) Distribution

Only in the country/
fishery

Limited range in the
region

Throughout the region/
global

(1) Habitat

Habitat preference of
species make it highly
likely to encounter trawl
gear (e.g. demersal,
muddy/sandy bottom)

Habitat preference of
species make it
moderately likely to
encounter trawl gear
(e.g. rocky bottom/reefs)

Depth or distribution of
species make it unlikely
to encounter trawl gear
(e.g. epi-pelagic or
meso-pelagic)

(2) Depth range

High overlap with trawl
fishing gear (20 to 60 m
depth)

Medium overlap with
trawl fishing gear
(10 to 20 m depth)

Low overlap with trawl
fishing gear (0 to 10 m,
>70 m depth)

Selectivity

Species >2 times mesh
size or up to 4 m
length

Species 1 or 2 >mesh
size or 4 or 5 m length

Species <mesh size or
>5 m length

Post capture
mortality

Most dead or retained
Trawl tow >3 hours

Alive after net hauled
Trawl tow 0.5 to 3 hours

Released alive
Trawl tow <0.5 hours

Encounterability

Notes:
Availability (2) is only used when there is no information for Availability (1).
The most conservative score between Encounterability (1) and (2) is used.
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An example of a PSA table for 32 species in a demersal tropical trawl fishery

Susceptibility
(multiplicative)

Post-capture mortality

Selectivity

Encounterability

Availability

Productivity score
(additive)

SUSCEPTIBILITY
ATTRIBUTES

Trophic level

Reproductive strategy

Average size at maturity

Average maximum size

Fecundity

Maximum age

FISH NAME

Average age at maturity

PRODUCTIVITY
ATTRIBUTES

OVERALL
RISK VALUES

2D Overall
2D P&S
risk value
Overall risk
(P&S)
category
(multiplicative) (multiplicative)

Sea turtle

3

3

2

3

3

2

3

2.71

2

2

3

3

1.89

3.307

High

Snapper

1

1

1

1

1

2

2

1.29

3

3

3

3

3.00

3.264

High

Sea catfish

1

1

1

1

1

1

2

1.14

3

3

3

3

3.00

3.210

High

Shark (1)

2

3

3

2

2

3

3

2.57

1

2

3

3

1.44

2.949

Med

Guitarfish

2

2

3

2

2

3

3

2.43

1

3

3

3

1.67

2.945

Med

Threadfin (1)

1

2

1

2

2

1

3

1.71

2

3

3

3

2.33

2.895

Med

Croaker

1

2

1

1

1

1

3

1.43

2

3

3

3

2.33

2.736

Med

Shark (2)

1

2

3

2

2

3

3

2.29

1

2

3

3

1.44

2.704

Med

Stingray

2

2

3

1

2

2

2

2.00

1

3

3

3

1.67

2.603

Low

Croaker

1

1

1

2

2

1

3

1.57

1

3

3

3

1.67

2.291

Low

Spiny lobster

1

2

1

1

1

1

2

1.29

2

2

3

3

1.89

2.285

Low

Swimming crab

1

1

1

1

1

1

2

1.14

2

2

3

3

1.89

2.208

Low

Trevally

1

1

1

1

1

1

2

1.14

2

2

3

3

1.89

2.208

Low

Threadfin (2)

1

1

1

1

2

1

3

1.43

1

3

3

3

1.67

2.195

Low

Barracuda

1

2

1

2

2

1

3

1.71

1

1

3

3

1.22

2.105

Low

Grouper

1

2

1

2

2

1

3

1.71

1

1

3

3

1.22

2.105

Low

Puffer fish

1

2

2

1

1

1

2

1.43

1

2

3

3

1.44

2.032

Low

Sea bass

1

1

1

1

2

1

2

1.29

1

2

3

3

1.44

1.934

Low

Sole

1

1

1

1

2

1

2

1.29

1

2

3

3

1.44

1.934

Low

Sea snail

2

2

1

1

1

2

1

1.43

1

1

3

3

1.22

1.880

Low

Threadfin (3)

1

2

1

1

1

1

3

1.43

1

1

3

3

1.22

1.880

Low

Lizardfish

1

1

1

1

1

1

2

1.14

1

2

3

3

1.44

1.842

Low

Pompano

1

1

1

1

1

1

2

1.14

1

2

3

3

1.44

1.842

Low

Mullet

1

1

1

1

1

1

2

1.14

1

2

3

3

1.44

1.842

Low

Triggerfish

1

2

1

1

1

2

2

1.43

1

2

1

3

1.15

1.833

Low

Cuttlefish

1

1

1

1

1

1

3

1.29

1

2

2

3

1.30

1.826

Low

Squid

1

1

1

1

1

1

2

1.14

1

2

2

3

1.30

1.728

Low

Large head hairtail

1

1

1

1

1

1

3

1.29

1

1

2

3

1.15

1.724

Low

Grunt

1

1

1

1

1

1

2

1.14

1

1

3

3

1.22

1.673

Low

Horse mackerel

1

1

1

1

1

1

2

1.14

1

1

3

3

1.22

1.673

Low

Shrimp (1)

1

1

1

1

1

1

2

1.14

2

1

1

3

1.15

1.620

Low

Shrimp (2)

1

1

1

1

1

1

2

1.14

2

1

1

3

1.15

1.620

Low
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After doing this exercise, one can use this information to create a graph illustrating the relative risks
associated for the various species based on their productivity and susceptibility.
The graphical representation of species in a demersal trawl fishery on a PSA plot is shown below.

PSA for fish species in a trawl fishery

(<-Low) Susceptibility (High->)

3.0

2.5

2.0

1.5

1.0
1.0

1.5
(<-High)

2.0
Productivity
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2.5
(Low->)

3.0

Appendix 3: Basic types of scientific information that may be needed
by a fisheries manager
Catch and fishing effort data
These data come from the fishery and are often the only data available. Records of total catches are
usually available long before any other information about a fishery and its component stocks because
the information about the catch and its value is important for economic reasons. However, total catches
alone tells us little about the state of the fishery, since the same total catch could be taken from an
underfished as well as an overfished stock. To have a real understanding of the fishery, some measure
of fishing effort is usually required. Although it is not always easy to collect a meaningful index of
fishing effort, sometimes crude estimates will suffice. By collecting information on catch and the effort
that was required to catch it, some estimates of relative abundance of stocks can be possible and are
often quite informative for assessing the status of stocks harvested and the relative productivity of the
fishery.
There are various ways to collect information on catch and effort. The crudest examine landings data
at port (which often lack effort information). Better data come from industry-based logbooks when
they are filled out onboard vessels during normal fishing operations. Of course such information relies
heavily on the accuracy and precision with which skippers and crews record it, but if done properly
logbooks can be a very useful and accurate means to monitor a fishery and the stocks caught.
Another way to collect these data involves the use of independent observers on vessels whose job is
to record information on catches and effort, as well as (usually) bycatch and discards. Such programmes
are often quite expensive because they require the employment of an additional person on a vessel
and can be quite impractical in small-scale fisheries that involve small boats. Nevertheless these
programmes are generally accepted as the most accurate way to record information on bycatch and
discards in a fishery. Because of the expense involved in such programmes, however, it is common to
have observers only on a representative sample of trips and vessels.

Length and age composition data
Other useful types of data provided from fishing are length compositions of samples of catches and,
but not always, age data (obtained by ageing samples of individuals which, for finfish, can be done
using otoliths). If a good statistical system is used to sample the catches, then the characteristics of the
population exploited (for example, in terms of its age composition) can be estimated and used in
assessing the health of the stocks, and formulating management measures such as species size limits.
However, thousands of measurements are needed to determine the age structure/profile of the
different species in the fishery.
Collecting samples to derive such data can be expensive, especially in developing countries. But more
and more use is being made of fishers in this regard. In numerous cases, individual fishing vessels are
used as sampling platforms and they provide bags of frozen or iced bycatch or other species to
scientists. Such practices carry a double benefit inasmuch as the samples are provided for science, but
also the engagement of fishers in that science can contribute to their feeling of ownership over the
whole management process.

Biological investigations
Because fisheries involve the exploitation of natural populations, it is useful to know as much about
the biology and ecology of the species harvested as possible. Information about the growth, age, diets,
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movements, spatial and temporal distributions, reproductive biology (in terms of fecundity, age/size
of maturity, location, timing and frequency of spawning) are all characteristics of a species that are very
important to know when developing measures to manage a fishery. Such characteristics are also useful
when doing the productivity-susceptibility analyses discussed in Section 4 and, as noted in that section,
can often be determined from the scientific literature. Occasionally, however, targeted research may be
necessary to determine certain key characteristics if they are unknown but vital to inform a high
priority management measure. Such studies may employ a variety of methods including genetic work,
otolith studies, gonadal examinations, gut content analyses and tagging studies (it is worth noting that
there have been remarkable advances in recent years in tagging technology with very sophisticated,
long-lasting, satellite and acoustic tagging methods now used widely throughout the world).

Habitat and ecosystem monitoring
Because all marine resources exploited by fisheries ultimately rely on the ecosystems that they inhabit,
it is often desirable to have adequate understanding of the composition and extent of those
ecosystems, in terms of the species present, how they interact and their typical habitats. Such
information can inform ecosystem models and assist the fisheries manager in estimating the impacts
of various fishery activities and subsequent management measures on the species within the
ecosystem. Better understanding also sheds light on how the different species interact with the system
and the inter-species interactions within the same ecosystem.
Basic information on habitats is also useful for setting boundaries around stocks and fisheries and
therefore can assist in identifying areas of particular importance that may prove to be candidates for
special protection via management measures involving spatial closures. Techniques for studying and
mapping marine habitats and ecosystems have advanced significantly in recent years, with, for
example, swath mapping, sidescan sonar, underwater videos, jump cameras, and dual frequency sonars
all being used more routinely in a variety of geographic information systems (GIS).

Developments in information technology
The advances that have occurred in recent years as a result of more powerful computing abilities,
telecommunications, satellite usage through GPS, the Internet, etc. have greatly improved the tools
available to fisheries scientists and therefore have greatly enhanced the quality of the information and
analytical tools available to fisheries managers for improved decision-making. Vessel monitoring
systems (VMS) are being used quite routinely throughout the world to track vessels and determine
what they are doing. This has been especially useful in trawl fisheries where the speed of vessels can
identify when trawlers are trawling or moving between fishing areas and so greatly improve estimates
of fishing effort. Such systems are also extremely valuable for monitoring, control and surveillance
operations as individual vessels can be tracked in real time. Some of the latest technological
developments in fisheries monitoring involves electronic monitoring (EM), where onboard camera
technology as well as engine and winch sensors can often replace observers on vessels and, at
a reduced cost, provide high quality information on catches, discards, sizes of fish and fishing effort,
and/or greatly improve the quality of information from onboard logbooks.

Fishing technology
Since humans began fishing (at least 90,000 years ago), fishing technology has developed with the
objective of trying to catch the greatest quantities of fish possible, of an ever-increasing variety. It has
only been during the last few decades that fishing technologists have begun to focus on goals that
seek to make fishing gears and practices more sustainable. This occurred initially in response to
concerns over the bycatch of photogenic species (such as dolphins in tuna purse-seines) but quickly
broadened to address the discarding of not-so-photogenic species (such as juvenile fish killed by
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trawling). To mitigate these issues, technologists and fishers developed various innovative gear-based
and operational solutions such as various types of separator grids and panels, square mesh panels, fish
eyes, square mesh cod-ends, turtle exclusion devices. An incremental framework has been followed to
achieve these successes involving:
(i)
(ii)
(iii)
(iv)
(v)

the identification of problems using observer programmes;
developing technological solutions to these problems;
experimentally testing them;
implementing them throughout the fishery; and
gaining acceptance of the solutions from key interest groups.

Most recently, public concern has broadened once again from bycatch issues to impacts of fishing (and
in particular mobile methods such as trawling) on entire ecosystems. For example, there is now
heightened concern over habitat damage caused by such methods and cascading impacts on all
species in the system, not just those caught, retained or discarded. Although identifying and
quantifying such issues are difficult, finding solutions to identified problems is an even greater
challenge, particularly for fishing technologists. The simplest solutions to such problems involve
management strategies such as closures. A less extreme alternative involves the development of new
technologies that reduce the impacts of fishing on ecosystems, in a similar way as that mentioned
above to reduce bycatch problems. Innovations such as altering ground chains, foot ropes, sweeps and
trawl doors are being examined as ways to mitigate the environmental damage done by trawling, and
at the same time also reduce the drag of the gear and therefore fuel costs. Although such research is
still in its infancy, the recent history of fishing technology is characterized by meeting such challenges
successfully, giving one confidence that solutions to such issues will eventually be developed. Integral
to the success of such work, however, is a corresponding improvement in the adoption of new
methods by fishers. History has taught us that this is best achieved by involving fishers in all aspects
of the work.

Fish population dynamics
To put all this information to use, sophisticated population dynamics modelling is usually done to
enable the fisheries scientist to answer the questions posed by fisheries managers. These models try
to estimate the operation of the fishery in relation to the biology and ecology of the species exploited
and come up with predictions about what may happen to the exploited populations and the fishery
under various management interventions. Such models have become more and more sophisticated
in recent years, especially with the increased computing power now available.
But it is always useful to remember when working with models (and with all forms of fisheries
information), that the more accurate the data that one collects about a stock, a population or a fishery,
the better the models and predictions will be and, therefore, the better the fisheries management
will be.
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Appendix 4: Some examples of management plans
Item

Indicative content of management plan

Title

Management plan for a coastal multispecies trawl fishery

Vision

Higher biomass; profitable fishery; healthy ecosystem

Background

Description of the fishery:
Annual production: 220 000 tonnes.
Target species: All species, squid sp.
demersal and large pelagic, croakers,
grunts.
Approximately 40% of catch is
trash fish (range 30% to 60%).
Poor quality.
Heavily trawled grounds
Otter board trawl grounds
Pair trawlers grounds

No of vessels: 1 096.
Ownership pattern: Private.
Length: 16 to 24 m.
Gear: Otter board trawl & pair trawl.

<10 GT

10 to 29 GT

>50 GT

2

518

576

CPUE: Variable 15 to 60 kg/hr; average ~30 kg/hr
Typical depth of fishing: 20 to 50 metres
Large vessels trip length 1 or 2 weeks with some transfers between boats
Smaller vessels 1 or 2 days
History of fishing and management:
Fishery expanded rapidly in the 1970s and catches peaked in the early 1980s. Fishing
down the food chain has occurred with current catches increasingly consisting of small,
low value/trash fish and juveniles of more valuable species.
Existing management arrangements
Licensing: A license and registration system is in place, however 10% of vessels are not
licensed (or are licensed for another gear).
Mesh size: There is no regulation on mesh size. Spatial closures are in place for three
months each year. Inshore: 3 nm – permanent closure. There is a current freeze on boat
numbers.
Landings: monitored at the port by provincial government; sampling for research
Protected areas (sanctuary and marine parks)
3 km from shore trawler exclusion zone
500 metres around the offshore platforms
3 month closure to trawling in selected areas
New closed season of inshore areas for 2 months
VMS under trial.
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Item

Indicative content of management plan
Current status of the fishery’s resources:
Single species stock assessments for few species – shows declining stock abundance
Decline of catch and CPUE
ETP species in trawls (but not in great numbers) – sea horse, turtle, dugong, dolphins.
Socio-economic benefits of the fishery, including post-harvest:
Profitable fishery based on several market chains involving both human and animal feed
60% of the landings now used for fish meal + surimi.
Stakeholders:
Industry – private industry (harvest, processing and exporters); state owned enterprises;
Local – local communities; local government. National – national fisheries agency;
enforcement agencies (on board inspections); national research institute. Nongovernment – NGOs (environmental). Academia-science and research. Other sectors –
aquaculture.
Any special environmental considerations for the fishery:
Species at risk – Sharks, rays.
Institutional aspects:
Existing Legislation: Ten provinces have 3 nm exclusion zone (others have 3 km), freeze
on number of vessel licenses; decree on the closed season
Incomplete MCS and no logbooks.

Major issues for
management

Overcapacity
Large catches of small low value/trash fish; large catch of juvenile fish
Conflict with artisanal gears (gill nets, fixed gear)
Impact on critical habitats
Low profitability
Poor governance, weak MCS
Catching ETP.

Management
goals

1) Rebuild fish stocks
2) Protect sensitive/representative areas
3) Improve profit per boat.

Management
objectives

Objective

Indicator

Benchmark

Reduce overcapacity

No. of trawlers over
20 metres/50 GT

<1 500 trawlers by 2020

Increase CPUE

CPUE (research vessel)

Increase current CPUE of <30 kg/hr
to 100 kg/h by 2020

Increase size of
capture/reduce
juvenile catch

10 indicator species

For 10 indicator species:
25% increase in MLL (larger sizes
of threadfins, lizardfish, goatfish
etc.)

Reduce conflict with
artisanal gears

No. of reported
conflicts

Reduce the number of reported
conflicts by 50% by 2020

Better governance
(Strengthen MCS)

Number of cases
where action taken
Management
arrangements
MCS arrangements

Current arrangements

Reduce number of
ETP & at-risk species

ETP captures

Current level
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Item

Indicative content of management plan
Increase profitability

Management
measures

1.

Cap and reduce licenses and vessels

2.

Industry buyback of unprofitable vessels

Increased percentage of small
vessels showing profit

3.

Extend artisanal zone to 6 nm

4.

Increase mesh size (Note: Specify 40 mm in the rules and regulations)

5.

Reduce HP & head rope

6.

Fit turtle excluder devices

7.

Increased VMS monitoring and reporting

8.

Extend no trawling closed areas to 3 nm from shore

9.

Establish a management unit in the Fisheries Department and form a Steering
Committee (Management Advisory Committee) of key stakeholders

10.
Implementation
arrangements

Percentage of small
vessels showing profit

Establish A MCS task force of all relevant agencies

Actions to be
taken

Provincial governments required to extend zones legally to 6 nm
Better MCS and controls for inner and outer Gulf
There is need to have an overarching management for the fishery
in which provincial management plan are a part of and agreed by
all parties
Collaboration and cooperation between provincial Governments
to have coherence in the plan.
Needs for steering committee, wide stakeholder consultations and
recordings of meetings and processes
Education related to rules, limits for all persons.

Data and
information
needs

Monitor the indicators listed above

Financing

Build the development and implementation of the plan into the
fishery department’s budgetary cycle
Investigate the willingness of industry to contribute to better
management for their benefit.

Communication

Establish a communication plan that identifies the target
audience and key messages for each.

Review of the
plan

Review the indicators against benchmarks annually and
undertake a major review of the plan every five years.
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Item

Indicative content of management plan

Title

Management plan for the [name] shrimp trawl fishery

Vision

Sustainable shrimp trawling with minimum environmental impacts to generate foreign
exchange income for the benefit of the country.

Background

Description of the fishery:
– 120 vessels, 100 to 350 GT,
35 to 45 metres overall
length
Latitude (degrees)

– Main gear of the trawl
fishery is double rigged
otter board trawl with
a mesh size of 30 mm
operated from larger
commercial vessels
– Operates in shallow coastal
areas targeting shrimp
(economic high value)
– Each trip extends for
a month or more with a
large crew

Longitude (degrees)

– The fishery operates close
to critical/sensitive habitats (seagrass, mangroves – nursery areas).
– Operating predominantly during night-time, but also some day-time fishing
– Some discarding occurs (~80%)
– Interacts with fish trawl (113 vessels)
– The shrimp is exported to foreign markets and carrier boats are used in specific areas
to transport the catch
– All vessels are fitted with VMS.
History of fishing and management:
Started in late 1960s/early 1970s as a beam trawl fishery in shallow coastal waters, rapidly
increasing number of fishing vessels. Trawling was introduced from Japan, promoted (and
owned) by government. The resource was formerly for local use, but driven by export
potential, the fishery expanded to deeper offshore waters. Catch peaked in late 1970s,
after that declined. There is competition between and among fishery sectors, and
competition with aquaculture sector for spawners and same markets for shrimp.
Existing management arrangements
Mandatory use of TEDs in shrimp trawls, but not required in fish trawls.
Current status of the fishery’s resources:
To the best of available knowledge, the resource status is still relatively healthy. Highly
productive stock, fast turnover. There is some concern that fishing removes too many
spawners. There is also concern of overcapacity.
Socio-economic benefits of the fishery, including post-harvest:
Main benefits of the fisheries are from export earnings. Foreign markets Japan and USA
for larger sizes, local markets for smaller sizes. On board processing occurs, also processing
factories on shore. Sold as “head on” if high quality is high, “headless” if lower quality. Total
value difficult to estimate.
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Item

Indicative content of management plan
Stakeholders:
Industry – private industry (harvest, processing and exporters); fisheries/shrimp
associations; state owned enterprises; Local – local communities; local government.
National – National fisheries agency; enforcement agencies (onboard inspections);
national research institute. Non-government – NGOs (environmental). Academia – science
and research. Other sectors – aquaculture (utilize bycatch as feed).
Any special environmental considerations for the fishery:
Interaction with turtles in some areas. CITES and Red List concerns
Degradation of coral reefs and seagrass habitats by trawling.
Institutional aspects:
Fishery is under national government management but there is no specific management
unit within fisheries department. No formal institutional arrangements for management
councils or management advisory councils. Research done by department’s research
branch and universities. Legal basis is the national fisheries law and some environment/
wildlife acts.

Major issues for
management

The following are high priority issues based on a risk assessment/issue prioritization
exercise.
No management arrangements
Overcapacity
Discards
IUU fishing
Habitat impact by gear
Low profitability
Weak MCS
Other issues that were considered as lower priority included: Conflict among sectors;
ghost fishing; ecosystem impact; growth overfishing; bycatch of turtles, and lack of
information.

Management
goals

1) Healthy shrimp resources and associated species and habitats

Management
objectives

Objective

Indicator

Benchmark

Fishing capacity in
balance with
productivity of the
stock

No. of licenses

No. of licenses and vessels
capped at present level for
3 years and then reduced by
30% by 2025

Minimized discards

Quantity of discards

Amount of discards reduced by
505 by 2020

Stop IUU fishing by
foreign vessels

No. of foreign vessels
reported

Reduce no. of foreign fishing
vessel reporting by 50% by 2020

Maintain and
improve habitat
status

Area of mangrove and
seagrass

Increase area of mangrove and
seagrass by 30% by 2025

Increase profitability
of shrimp trawling

Profit per vessel

Increase the profitability of
vessels by 20% by 2020

Effective
management
arrangements

Management unit

Current arrangements

Strengthened MCS
arrangements

Coordinated MCS group
No. of arrests

2) Equitable distribution of sustained foreign income earnings.

No. of vessels

Management advisory
committee
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Current arrangements

Item

Indicative content of management plan

Management
measures

1.

Cap and reduce licenses and vessels

2.

Limit duration of operation and boat days

3.

Two for one entry scheme

4.

Head rope limit (head rope total for fishery)

5.

Mandatory net panels and BRDs

6.

Increased VMS monitoring and reporting

7.

Permanent closure of nursery areas

8.

Establish a management unit in the fisheries department and form a steering
committee (management advisory committee) of key stakeholders

9.

Establish A MCS task force of all relevant agencies.

Implementation
arrangements

Actions to be
taken

Plan to be implemented by fishery department (including the
relevant fisheries manager who would lead and chair the
committee), key industry stakeholders, and representatives from
other stakeholder groups who have an interest in the fishery, its
operations and/or interactions.
The committee’s function is, through a series of meetings, drafting
sessions and constant iterative feedback, to refine the
management plan by working through its various elements.

Data and
information
needs

Monitor the indicators listed above.

Financing

Build the development and implementation of the plan into the
fishery department’s budgetary cycle
Investigate the willingness of Industry to contribute to better
management for their benefit.

Communication

Review of the
plan

Establish a communication plan that identifies the target
audience and key messages for each.
Review the indicators against benchmarks annually and undertake
a major review of the plan every 5 years.
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Appendix 5: Agenda of the regional expert workshop
APFIC/FAO Regional Expert Workshop on Tropical Trawl Fishery Management
Phuket, Thailand, 30 September–4 October 2013
Day 1

30 September 2013

08.00–08.30

Registration

08.30–09.00

Opening
Department of Fisheries, Thailand
Welcome by Mr. Vili Fuavao, Deputy Regional Representative, FAO Regional Office
for Asia and the Pacific
APFIC Secretariat

09.00–09.30

Background to the expert workshop – why we need trawl management guidance
Simon Funge-Smith, Secretary, Asia-Pacific Fishery Commission

09.30–10.00

Morning tea/coffee

10.00–10.15

Introduction to the expert workshop process
Simon Funge-Smith, Secretary, Asia-Pacific Fishery Commission

10.15–10.30

Structure of the guidance document
Presentation by Steve Kennelly, APFIC consultant

SESSIONS 1 & 2

Background and purpose

10.30–11.30

Short presentation of draft content
Discussion of text
Recommendations for amendment

SESSION 3

Scope, target audience, and general principles

11.30–12.00

Short presentation of draft content
Discussion of text
Recommendations for amendment

12.00–13.30

Lunch

SESSION 4

Identifying and prioritizing key management issues and measures

13.30–14.00

Short presentation of draft content [Steve Kennelly]
Use of the three level approach

14.00–15.30

Case studies of key issues and management solutions for various countries
Theme: Trawl fisheries management issues, solutions and how to prioritize them.
Brief presentations of specific case examples (10 minutes each)

15.00–15.30

Afternoon tea/coffee

SESSION 4

Identifying and prioritizing key management issues and measures (continued)

15.30–16.00

Case studies of key issues and management solutions for various countries
Theme: Trawl fisheries management issues, solutions and how to prioritize them.
Brief presentations of specific case examples (10 minutes each)

16.00–17.00

Break into 4 groups to identify common or key issues arising from the case study
presentations
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Day 2

1 October 2013

SESSION 5

Management approaches

09.00–09.15

Short introduction and tasks of the day for groups

09.15–10.30

Discussion on content and key points in the guidance document Table 7
Four working groups covering:
●
Conflict between fleet segments, including regulation/compliance
●
Overcapacity
●
Unprofitable trawl sector; carbon footprint
●
Exploitation of low value fish; Impacts on supporting industries

10.30–11.00

Morning tea/coffee

11.00–12.00

Discussion on content and key points in the guidance document Table 7
(continued)

12.00–12.45

Plenary feedback session from the working groups

12.45–14.00

Lunch

SESSION 5

Management approaches (continued)

14.00 –15.30

Discussion on content and key points in the guidance document Table 7
(continued)
Four working groups covering:
●
Growth overfishing; bycatch, ghost fishing & other unidentified mortalities
●
Habitat impacts; effects on ecosystem function
●
IUU fishing; needs for effective MCS
●
Needs for science & monitoring; dialogue with industry

15.30–16.00

Afternoon tea/coffee

16.00–16.30

Plenary feedback session from the working groups

16.30–17.00

An introduction to Table 8
General discussion on key management measures that address several management issues

Day 3

2 October 2013

SESSION 5

Management approaches (continued)

09.00–09.15

Short introduction and tasks of the day for groups

09.15–10.30

Discussion on management measures in guidance document Table 8
All four working groups covering:
●
Space closures/time closures

10.30–11.00

Morning tea/coffee

11.00–12.30

Discussion on management measures in guidance document Table 8
All four working groups covering:
●
Modifications to fishing gears and practices

12.30–14.00

Lunch
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SESSION 5

Management approaches (continued)

14.00–15.30

Discussion on management measures in guidance document Table 8
All four working groups covering:
●
Fishing Capacity Reduction

15.30–16.00

Afternoon tea/coffee

16.00–17.00

Plenary feedback session from the working groups to modify/complete Table 8

Day 4

3 October 2013

SESSION 6

Developing management plans – including examples

09.00–09.30

Introduction to management planning

09.30–10.30

Group work to develop some generic worked examples of management plans
3-4 working groups each taking an example trawl fishery:
●
Small-scale coastal trawl fishery
●
Commercial pelagic/pair trawl fishery
●
Trawl fishery targeting surimi/low value fish for feeds
●
A shrimp trawl fishery
These examples are to be developed for some typical developing country contexts, and also
reflect levels 1, 2 & 3

10.30–11.00

Morning tea/coffee

SESSION 6

Developing management plans (continued)

11.00–12.00

Presentation of example management plans to plenary

12.00–12.30

Plenary discussion on amendments to the guidelines on the management plans

12.30–14.00

Lunch

SESSION 7

Implementation of management plan

14.00–14.15

Short presentation of draft content on describing the steps involved in implementing
a management plan

14.15–15.30

Plenary discussion and comments on the draft text regarding implementation of
management plan

15.30–16.00

Afternoon tea/coffee

SESSION 8

Monitoring, compliance and surveillance

16.00–16.15

Short presentation of draft content on monitoring, control and surveillance

16.15–17.00

Discussion of points on monitoring, control and surveillance approaches to be
included in the guidance document
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Day 5

4 October 2013

SESSION 9

Information, science and assessment

09.00–09.15

Short presentation of draft content on Information, science and assessment

09.15–09.45

Discussion of points on information/science/assessment approaches to be included
in the guidance document

SESSION 10

Capacity building

09.45–10.00

Short presentation of draft content on capacity building

10.00–10.30

Discussion of points on capacity building approaches to be included in the
guidance document

10.30–11.00

Morning tea/coffee

SESSION 11

Next steps in the process

11.00–12.30

How the guidance document will be finalized
The review process, commitments on further inputs by the expert group,
Presentation to the 33rd Session of APFIC

12.30–13.00

Lunch

13.00–16.00

Field visit
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Appendix 4

ร่างโดย Duncan Leadbitter
กุมภาพันธ์ 2016
วัตถุประสงค์ของโครงการ
โครงการนี้มีวัตถุประสงค์เพื่อเพิ่มขีดความสามารถในการวางแผนกา
ร จั ด ก า ร ป ร ะ ม ง อ ว น
ล า ก
สาหรับผู้บริหารจัดการประมงและผู้ที่มีส่วนได้เสียในเอเชียตะวันออก
ภ า ย ใ ต้ โ ค ร ง ก า ร นี้ จ ะ มี ง า น สั ม ม น า 3 ค รั้ ง
เพื่ อ จั ด ท า ข้ อ มู ล ท ด ส อ บ วั ต ถุ ป ร ะ ส ง ค์ ห า จุ ด อ้ า ง อิ ง ม า ต ร ฐ า น
แ ล ะ จั ด ท า ก ฎ ร ะ เ บี ย บ เ พื่ อ ค ว บ คุ ม ก า ร จั บ สั ต ว์ น้ า
กาหนดมาตรการจัดการประมงที่เหมาะสมและสอดคล้องตามความต้องการ
ใ
น
ร
ะ
ดั
บ
ภู
มิ
ภ
า
ค
ในรูปแบบการจัดการประมงแบบส่วนมีส่วนร่วมเพื่อให้เกิดประสิทธิภาพใน
ก
า ร ด
า เ นิ
น
โ ค
ร ง ก
า ร
และเพื่อความเหมาะสมในด้านบริหารค่าใช้จ่ายของโครงการผู้เข้าร่วมสัมม
นาจะประกอบด้วย นักวิชาการและผู้มีส่วนได้เสียที่ไม่ใช่นักวิชาการ
วัตถุประสงค์ของเอกสารฉบับนี้
เอกสารนี้ทาขึ้นเพื่อชี้แจงหลักการและเหตุผลในการการจัดการประม
ง อ ว น ล า ก ใ น แ น ว ท า ง ใ ห ม่
โดยเริ่มจากกาหนดรูปแบบการจัดการประมงให้เหมาะสมกับพื้นที่ในสภาวะ
ที่ มี ก า ร ใ ช้ ป ร ะ โ ย ช น์ สั ต ว์ น้ า ห ล า ก ห ล า ย ช นิ ด
( ค ว า ม ห ม า ย จ ะ แ ต ก ต่ า ง จ า ก ค า ว่ า ก า ร ทิ้ ง สั ต ว์ น้ า )
เอกสารนี้ร่างขึ้นภายใต้กรอบของคู่มือแนะนาการทาประมงอวนลากในเขต
ร้ อ น ( Guidelines for Tropical Trawl Fisheries) ข อ ง Asia Pacific
Fisheries
Commission
(
APFIC)
โดยหยิ บ ยกบางตั ว เลื อ กมาใช้ เ พื่ อ การบริ ห ารจั ด การประมงอวนลาก
โด ย ค านึ งถึ งร ะบ บ นิ เว ศ ค ว าม ห ล าก ห ล าย ข อ งผ ลิ ต ภั ณ ฑ์ ป ร ะม ง

1

ขี ด ค ว า ม ส า ม า ร ถ ข อ ง ห น่ ว ย ง า น ป ร ะ ม ง
และการมีส่วนร่วมของชาวประมงในการจัดการประมงและช่วยตรวจสอบ
ตัวเลือกที่นามาใช้นี้เป็นหลักการขั้นพื้นฐานของการจัดการประมงที่ทั
น
ส
มั
ย
เ
ช่
น
การทาประมงแบบคัดเลือกจับสัตว์น้าอยู่บนฐานข้อมูลของสภาวะทรัพยากร
ที่
น
า
ม
า
ใ
ช้
โดยมีค วามต้องการที่จะรั กษาระดับ ของทรั พ ยากรไว้ใ ห้ อยู่ที่ร ะดับ MSY
ห รื อ สู ง ก ว่ า แ น ว ท า ง นี้ ถึ ง แ ม้ จ ะ ไ ม่ ทั น ส มั ย ม า ก นั ก
แต่ก็ยังไม่เคยมีการนาขึ้นมาใช้สาหรับ การจัดการประมงในพื้นที่ขนาดให
ญ่
เ อ ก ส า ร นี้ ท า ขึ้ น ส า ห รั บ ผู้ เ ชี่ ย ว ช า ญ ป ร ะ ม ง ใ น เ อ เ ชี ย
เป็ น ก้ า วแรกของกระบวนการพั ฒ นาเครื่ อ งมื อ ส าหรั บ การจั ด การประมง
หลั ง จากนี้ ก็ จ ะเป็ น การรั บ ฟั งข้ อ คิ ด เห็ น จากนั ก วิ ช าการ ชาวประมง
ผู้ที่มีส่วนได้เสียและผู้ที่มีส่วนร่วมในการบริหารจัดการประมงอวนลาก
ความเป็นมาที่น่าสนใจของการทาประมงอวนลาก
ก า ร ป ร ะม ง อ ว น ล า ก (อ ว น ล า ก แ ผ่ น ต ะเฆ่ อ ว น ล า ก ก ล า ง น้ า
แ ล ะ อ ว น ล า ก ค า น ถ่ า ง ) ข อ ง ป ร ะ เ ท ศ ใ น เ อ เ ชี ย
มี ผ ลผลิ ต สั ต ว์ น้ าทะเลคิ ด เป็ น ร้ อ ยละ 50 ของผลการจั บ ทั้ ง หมดในโลก
ผลผลิตที่ได้จากการจับสัตว์น้าทะเลที่มีความหลากหลาย ประกอบด้วยปลา
กุ้
ง
/ ปู
แ
ล
ะ
ห
มึ
ก
มี ทั้ ง การบริ โ ภคในระดั บ ท้ อ งถิ่ น และการส่ ง ออกสั ต ว์ น้ าในหลายรู ป แบบ
ได้แก่ สด/แช่แข็ง ผลิตภัณฑ์แปรรูป และอาหารสัตว์ โดยผลิตภัณฑ์แปรรูป
ได้แก่ ลูกชิ้นปลา ซูริมิ และอื่นๆ ที่มีลักษณะคล้ายกัน
ข้อสนับสนุนเพื่อการบริหารจัดการที่ดีกว่า
การทาประมงอวนลากในเขตร้อนมุ่งเน้นการเพิ่มประสิทธิภาพผลิตผ
ลิ ต สั ต ว์ น้ า เ ฉ พ า ะ ช นิ ด เ ช่ น กุ้ ง ( อ้ า ง อิ ง MRAG แ ล ะ FAO)
เ พื่ อ ส น อ ง ค ว า ม ต้ อ ง ก า ร สั ต ว์ น้ า เ พี ย ง ไ ม่ กี่ ช นิ ด
เ น้ น ใ ห้ มี ผ ล ผ ลิ ต ก า ร จั บ สั ต ว์ น้ า สู ง สุ ด
2

ในขณะเดียวกันก็มีความพยายามที่จะลดปริมาณการจับสัตว์น้าที่ไม่ใช่ต้อง
ก
า
ร
แนวทางการบริหารจัดการประมงประเภทนี้มีอยู่หลายวิธีที่ได้พิสูจน์แล้วว่าไ
ด้รับความสาเร็จดังที่แสดงในตารางต่อไปนี้
ตารางที่ 1
ลักษณะการประมงทีพ
่
บ
สัตว์น้าเป้าหมาย
สัตว์น้าชนิดอืน
่ ทีถ
่ ก
ู ใ
ช้ประโยชน์ด้วย
สัตว์น้าทีถ
่ ูกทิง้
ผลิดภัณฑ์สัตว์น้า

การประมงจับกุง้ ในทะเลเหนือ
ประเทศออสเตเรีย
กุ้งหลายชนิด
ปลาหมึก
และสัตว์น้าทีม
่ ีเปลือกแข็ง
ปลาเล็กๆ หลายชนิด และ
สัตว์ที่ไม่มก
ี ระดูกสันหลัง
หอยแช่แข็ง
รวมทั้งสัตว์น้าทีม
่ ีเปลือกแข็ง

อวนลากในอ่าวไทย หรือ
เวียดนาม
ไม่มี
ใช้ได้หมด
ดูเหมือนว่าไม่ได้ทิ้งเลย
ปลา หอย
สัตว์น้าที่มีเปลือกแข็ง
ในรูปแบบสด/แช่แข็ง ซูริมิ
และผลิตภัณฑ์แปรรูปอื่นๆ
รวมทั้งปลาป่น
จานวนมาก

จานวนคนที่มีส่วนได้ป จานวนน้อย
ระโยชน์
วัตถุประสงค์ในการบริ ผลตอบแทนทางเศรษฐกิจสูงสุด มีจานวนผู้มส
ี ว
่ นร่วมให้ได้
หารจัดการ
จากสัตว์น้าเป้าหมาย
มากที่สุด
โดยนาสัตว์น้ามาใช้ประโย
ชน์ให้ได้มากที่สุด
ลดการจับสัตว์น้าที่ไม่ต้องการแ
ละลดสัตว์น้าที่ถก
ู ทิ้ง
มาตรการการจัดการป ควบคุมการจับสัตว์น้าที่เป็นสัตว์ ควบคุมพื้นที่
ระมง
น้าเป้าหมาย
และฤดูการทาประมง
ควบคุมพื้นที่
จากัดจานวนผู้ที่จะเข้ามา
และฤดูการทาประมง
ทาประมง
จากัดจานวนผู้ที่จะเข้ามาทาปร
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(เฉพาะประเทศไทย)
ควบคุมขนาดตาอวน

ะมง

(เวียดนาม)

ควบคุมขนาดตาอวน

รู ป ภ า พ ที่ 1 ( ก ร ณี ข อ ง อ่ า ว ไ ท ย )
แ ส ด ง ก า ร เป ลี่ ย น แ ป ล ง ข อ งช นิ ด สั ต ว์ น้ า ที่ ถู ก น า ม า ใ ช้ ป ร ะโ ย ช น์
และการตอบสนองของระบบนิเวศต่อแรงกดดันจากการทาประมงอวนลากใ
น เ อ เ ชี ย ใ น ช่ ว ง ส า ม สิ บ ปี ที่ ผ่ า น ม า
โดยเปรียบเทียบให้เห็นสัดส่วนของการนาทรัพยากรสัตว์น้ามาใช้ประโยช
น์ จะเห็นว่าในช่วงแรกๆ นั้นมีสัตว์น้าเพียงไม่กี่ชนิด (เรียกว่า k-selected
species) ที่ ถู ก เลื อ ก น าม าใ ช้ ป ร ะโ ย ช น์ ไ ด้ แ ก่ ป ล าก ะพ ง ป ล าเก๋ า
( ร ว ม ฉ ล า ม แ ล ะ ก ร ะ เ บ น ด้ ว ย ) เ ป็ น ต้ น
ท าให้ สั ต ว์ น้ าเหล่ า นี้ มี ป ริ ม าณ ลด ลงอย่ า งมี นั ยส าคั ญ ใน เวลาต่ อ มา
หลังจากนั้นสัตว์น้าเหล่านี้และสัตว์น้ามูลค่าสูงชนิดอื่น เช่น กุ้ง (เรียกว่า rselected species) ก็ เริ่ ม เป็ น สิ น ค้ า ที่ มี มู ล ค่ า สู งจ า ก ก า ร จั บ สั ต ว์ น้ า
ในกลุ่ ม พวก r-selected species ที่ เริ่ ม เป็ น สิ น ค้ า ที่ มี ค วามส าคั ญ ได้ แ ก่
ป ร ะเภ ท ป ล า ห มึ ก แ ล ะกุ้ ง มี ทั้ งแ บ บ ส ด ห รื อ แ ช่ แ ข็ ง ใ น ช่ ว งแ ร ก ๆ
มี ก า ร น า เอ า ก ลุ่ ม พ ว ก k-selected species ม า ใ ช้ ท า ป ล า ป่ น ด้ ว ย
เพราะตอนนั้นยังไม่มีตลาดรองรับและการเก็บรักษาคุณภาพหลังการจับใน
ขณะนั้นยังไม่ดีพอ ผลการจับสัตว์น้าในปัจจุบันไม่พบสัตว์น้าในกลุ่มนี้แล้ว
รู
ป
ภ
า
พ
ที่
1
แสดงให้เห็นอีกว่ามีการจัดการประมงโดยการควบคุมแรงกดดันจากการทา
ก า ร ป ร ะ ม ง ก า ร จั บ สั ต ว์ น้ า ที่ มี มู ล ค่ า สู ง พ ว ก k-selected species
เป็นการใช้ประโยชน์สาหรับความต้องการของคนบางกลุ่มเท่านั้นในเฟสที่
สองหลังจากนั้นจะเห็นได้ว่าแรงกดดันจากการทาประมงทาให้สัตว์น้าพวก
k แ ล ะ r-selected species ถู ก น า ม าใ ช้ ป ร ะโ ย ช น์ อ ย่ าง ก ว้ า งข ว า ง
เป็นไปได้ว่าเพราะมีการพัฒนาโรงงานแปรรูปสัตว์น้าเพิ่มมากขึ้นในช่วงดัง
4

ก ล่ า ว ท า ใ ห้ เ กิ ด ผ ลิ ต ภั ณ ฑ์ ป ร ะ ม ง ที่ ห ล า ก ห ล า ย ม า ก ขึ้ น
และมีจานวนผู้ได้รับผลประโยชน์เพิ่มมากขึ้น

เ ฟ

ส
1 ก า ร พั ฒ น า ใ น ช่ ว ง แ ร ก ๆ
ที่ มี ก า ร จั บ สั ต ว์ น้ า ม า ใ ช้ ป ร ะ โ ย ช น์ เ พี ย ง ไ ม่ กี่ ช นิ ด
มีสัตว์น้าผสมกันระหว่างกลุ่ม r และ k อยู่ในระบบนิเวศ

เฟ ส 2 เริ่ ม มี ก ารน าเอาสั ต ว์ น้ าที่ ถู ก ทิ้ ง มาใช้ ป ระโยชน์ (ท าปลาป่ น )
โดยแรงกดดั น จากการท าประมงท าให้ สั ต ว์ น้ าในกลุ่ ม k-selected
species มีปริมาณลดลงอย่างมาก
เ ฟ ส 3 มี ค ว า ม ห ล า ก ห ล า ย ข อ ง ผ ลิ ต ภั ณ ฑ์
ตามการเติบโตและการพัฒนาอุตสาหกรรมผลิตซูริมิและขนมขบเคี้ยว
ที่ ท า จ า ก สั ต ว์ ท ะ เล ใ น เฟ ส นี้ สั ต ว์ น้ า ก ลุ่ ม k-selected species
ได้หมดไปจากธรรมชาติแล้ว
5

(คาศัพท์)
Discards = สั ต ว์ น้ าที่ ถู ก ทิ้ ง , Fresh/frozen = สด/แช่ แ ข็ ง , Fish meal = ปลาป่ น ,
Processed products = สัตว์น้าแปรรูป

การทาประมงอวนลากส่งผลให้เกิดการเปลี่ยนแปลงในระบบนิเวศใน
ระดั บ ที่ แ ตกต่ า งกั น ขึ้ น อยู่ กั บ ช่ ว งเวลาของการพั ฒ นาการท าประมง
ก ล่ า ว คื อ สั ต ว์ ห น้ า ดิ น หิ น แ ล ะ วั ต ถุ ต่ า ง ๆ
บ น พื้ น ท้ อ งท ะเล จ ะถู ก ก าจั ด อ อ ก จ าก พื้ น ที่ ท าก าร ป ร ะม งอ ว น ล าก
ช่ ว ย ใ ห้ ก า ร ท า ก า ร ป ร ะ ม ง อ ว น ล า ก ท า ไ ด้ ง่ า ย ขึ้ น เ รื่ อ ย ๆ
ในพื้นที่นั้นและเกิดเป็นผลประโยชน์ทางธุรกิจเพียงแค่เพื่อความต้องการสั
ต ว์ น้ า พ ว ก
r-selected species ไ ด้ แ ก่
กุ้ ง
แต่สิ่งนี้ส่งผลกระทบอย่างต่อเนื่องกับแหล่งที่อยู่ของสัตว์ทะเล
มีเอกสารอ้างอิงหลายเล่มที่พูดถึงการเปลี่ยนแปลงที่มีต่อระบบห่วงโซ่
อ า ห า ร ใ น ท ะเล ที่ เกิ ด จ า ก ก า ร ท า ป ร ะม ง ที่ เห็ น ชั ด เจ น ที่ สุ ด ก็ คื อ
กรณีทรัพยากรปลาคอดของประเทศคานาดาที่มีการทาการประมงอย่างเกิ
น ข น า ด ข อ ง ก า ร ท า ป ร ะ ม ง อ ว น ล า ก กุ้ ง ใ น ปี 1980
การทาประมงยังทาให้สัตว์น้าอีกหลายชนิดที่ถูกจากัดออกจากระบบอย่างไ
ม่ได้ตั้งใจ ได้แก่ สัตว์เลี้ยงลูกด้วยนม และนกทะเล เป็นต้น
ผลจากความไม่ ตั้ ง ใจอาจจะเกิ ด ขึ้ น ได้ จ ากการตี ค วามหมายที่ ผิ ด ๆ
ในเรื่องแนวทางระบบนิเวศเพื่อการจัดการประมง (ecosystem approach
to
fisheries
management)
โดยที่จริงแล้วหลักการทาประมงแบบเลือกจับเฉพาะชนิดสัตว์น้าเป้าหมายมี
ความพยายามที่จะทาให้สัตว์น้าชนิดอื่นที่ไม่ต้องการสามารถรอดจากการจั
บ
ไ
ด้
มีหลักฐานว่าหลักการนี้ช่วยป้องการสูญเสียโดยรวมของทรัพยากรสัตว์ทะเ
ลมากกว่าที่จะเน้นไปที่การป้องกันการเปลี่ยนแปลงที่จะเกิดขึ้นกับทรัพยาก
รสัตว์น้าชนิดใดชนิดหนึ่งเพราะการกระทาเช่นนั้นจะส่งผลกระทบต่อศัตรูท
างธรรมชาติของสัตว์น้าชนิดนั้นด้วย
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การจัดการประมงที่มุ่งเน้นการเพิ่มผลการผลิตจะส่งผลให้มีการเปลี่ย
น แ ป ล ง โ ค ร ง ส ร้ า ง ป ร ะ ช า ก ร สั ต ว์ น้ า ก ล่ า ว คื อ
จะมีการจับสัตว์น้าโดยมุ่งเน้นที่กลุ่มที่มีอายุสูงกว่ากลุ่มสัตว์น้าชนิดที่ เติบโต
ช้ าก ว่ า ห รื อ ก ลุ่ ม ข อ งสั ต ว์ น้ าช นิ ด ที่ เติ บ โต เร็ ว แ ต่ มี ข น าด เล็ ก Van
Denderen
et
al.
(2013)
รายงานว่าการทาประมงอวนลากมีผลผลิตสัตว์น้าเพิ่มขึ้นนั้นได้ก็เพราะเกิด
จ า ก ป ริ ม า ณ ก า ร จั บ ที่ เพิ่ ม ข้ น ข อ ง สั ต ว์ น้ า เพี ย ง บ า ง ช นิ ด เท่ า นั้ น
และผลผลิ ต สั ต ว์ น้ าที่ เพิ่ ม ขึ้ น นั้ น ก็ จ ะเพิ่ ม ไปถึ ง ระดั บ ใดระดั บ หนึ่ ง เท่ า นั้ น
ที่กล่าวเช่นนี้ก็เพราะว่าผลผลิตที่เพิ่มขึ้นนั้นอาจจะได้มาจากกลุ่มสัตว์หน้าดิ
นที่ไม่ได้รับผลกระทบด้านจานวนประชากรจากการทาประมงอวนลาก
มีแบบจาลองหลายชิ้นที่ถูกออกแบบขึ้นเพื่อทาความเข้าใจต่อผลที่จะ
ต า ม ม า ข อ ง ก า ร ท า ป ร ะ ม ง ( ร ว ม ทั้ ง ก า ร ท า ป ร ะ ม ง อ ว น ล า ก )
ใ น เ ข ต พื้ น ที่ ร้ อ น ชื้ น ข อ ง เ อ เ ชี ย
ผลที่ได้จากแบบจาลองเหล่านั้ นชี้ให้เห็นว่าแรงกดดันจากการทาประมงที่เ
พิ่
ม
ม
า
ก
ขึ้
น
นั้
น
ทาให้ผลการจับโดยรวมเพิ่มขึ้นได้ก็เพราะว่าสัตว์น้าในกลุ่มผู้ล่าที่เติบโตช้
าซึ่งเป็นพวกที่อยู่ในระดับชั้นอาหารสูงกว่านั้นจะถูกจากัดออกจากระบบไป
ก่ อ น ส่ ง ผ ล ใ ห้ สั ต ว์ น้ า ใ น ร ะ ดั บ ชั้ น อ า ห า ร ที่ อ ยู่ ต่ า ก ว่ า
ที่ เ ป็ น ก ลุ่ ม เ จ ริ ญ เ ติ บ โ ต เ ร็ ว มี ป ริ ม า ณ เ พิ่ ม ม า ก ขึ้ น
ผ ล ผ ลิ ต ร ว ม จึ ง เ พิ่ ม ขึ้ น แ ค่ ใ น ช่ ว ง ร ะ เ ว ล า ห นึ่ ง เ ท่ า นั้ น
หลังจากนั้นสัตว์น้ากลุ่มโตเร็วก็จะกลายมาเป็นกลุ่มเป้าหมายของการทาปร
ะ ม ง ใ น ช่ ว ง ร ะ ย ะ เ ว ล า ห นึ่ ง
อัตราการจับสัตว์น้าของกลุ่มนี้ก็จะคงที่ในระยะหนึ่งเพราะว่า มีอัตราการสืบ
พันธุ์ที่รวดเร็ว
นั่นเป็นตัวอย่างที่แสดงให้เห็นว่าผลผลิตการจับสัตว์น้าสามารถเพิ่มขึ้
น ไ ด้ ทั้ งข น าด ข อ งป ร ะช าก ร แ ล ะร ะดั บ ข อ งสั ต ว์ น้ า ใ น ร ะบ บ นิ เว ศ
ซึ่งขึ้นอยู่กับวิธีการจัดการกับโครงสร้างทรัพยากรและความพร้อมของสัตว์
น้าในกลุ่มผู้ถูกล่าที่จะถูกนามาใช้ประโยชน์แม้จะมีหลักฐานที่ชี้ให้เห็นว่าท
รัพยากรสัตว์น้าในพื้นที่เขตร้อนสามารถทนทานต่อแรงกดดันจากภาคการ
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ท
า
ป
ร
ะ
ม
ง
ไ
ด้
ม
า
ก
แต่ก็ยังเป็นที่สงสัยว่าความทนทานของทรัพยากรประมงต่อของแรงกดดันจ
ากการทาประมงนั้นอยู่ที่ระดับใด
ร ะ บ บ นิ เ ว ศ วิ ท ย า ท า ง ท ะ เ ล มี ค ว า ม ซั บ ซ้ อ น
โ ด ย เ ฉ พ า ะ อ ย่ า ง ยิ่ ง ร ะ บ บ นิ เ ว ศ ข อ ง ท ะ เ ล ใ น เ ข ต ร้ อ น
ท า ใ ห้ ผ ล ที่ เ กิ ด จ า ก ก า ร จั ด ก า ร ป ร ะ ม ง นั้ น มี ม า ก ม า ย
การตั้งความหวังไว้กับคนที่พึ่งพาอยู่กับธุรกิจภาคประมงก็ไม่ได้ช่วยให้เกิด
ความเข้าใจเพิ่มขึ้นและไม่เป็นประโยชน์ในการบริหารจัดการประมงอวนล
า
ก
สิ่
ง
ที่
ส
า
คั
ญ
คื
อ
มีผู้คนที่เกี่ยวข้องทั้งทางตรงและทางอ้อมกับการทาประมงอวนลากนับแสน
ๆ
ค
น
ดังนั้นการบริหารจัดการประมงอวนลากนั้นจาต้องใช้แนวคิดใหม่สาที่พิจาร
ณาถึงระบบนิเวศ และผู้คนที่ต้องพึ่งพาอยู่กับธุรกิจการทาประมง
ข้อควรพิจารณา
ก
ล่
า
ว
ไ
ด้
ว่
า
การทาประมงอวนลากในเขตร้อนของเอเชียไม่ได้ รับเอาแบบอย่างการจัดก
าร ป ร ะม งม าจ าก ป ร ะเท ศ ที่ พั ฒ น าแ ล้ ว เช่ น จ าก ป ร ะเท ศ ต ะวั น ต ก
ค ว า ม แ ต ก ต่ า ง ที่ เ ห็ น ไ ด้ ชั ด เ จ น ก็ คื อ
การใช้ประโยชน์สูงสุดจากทรัพยากรทางทะเลที่ไม่เน้นที่การคัดเลือกการจั
บ สั ต ว์ น้ า ก า ร ท า ป ร ะ ม ง ใ น ป ร ะ เ ท ศ ต ะ วั น ต ก
โ ด ย เฉ พ า ะ อ ย่ า ง ยิ่ ง ถ้ า จ ะ พู ด ถึ ง ก า ร ท า ป ร ะ ม ง อ ว น ล า ก กุ้ ง แ ล้ ว
เ ป็ น ก า ร จั บ สั ต ว์ น้ า ที่ มี จ า น ว น ช นิ ด ใ น ธ ร ร ม ช า ติ น้ อ ย ก ว่ า
(เมื่อเทียบกับจานวนชนิดที่มีในเขตร้อน) สัตว์น้าที่ไม่มีมูลค่าก็จะถูกทิ้งไป
เ พ ร า ะ ไ ม่ มี แ ร ง จู ง ใ จ ที่ จ ะ จั บ สั ต ว์ น้ า ที่ ไ ม่ ใ ช่ เ ป้ า ห ม า ย
การศึกษาขนาดของทรัพยากรสัตว์น้าที่อยู่รวมกันเพียงไม่กี่ชนิด ในประเท
ศ ต ะ วั น ต ก นั้ น จึ ง ท า ไ ด้ ง่ า ย ก ว่ า
ส่งผลให้การจัดการประมงในรูปแบบคัดเลือกจับสัตว์น้าในประเทศตะวันตก
นั้
น
ท
า
ไ
ด้
ง่
า
ย
ก
ว่
า
หลายประเทศในเอเชียที่ไม่มีความต้องการที่จะจัดการประมงในแนวทางนี้เ
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พ ร า ะ มี ป ริ ม า ณ ก า ร จั บ สั ต ว์ น้ า ที่ สู ง ม า ก มี ต ล า ด ร อ ง รั บ
และมีผลประโยชน์มากมายมหาศาล
ขั้นแรกของการจัดการประมงอวนลากในเอเชียจึงเป็น ความท้าทายต่
อ ก ร ะ บ ว น ทั ศ น์ ข อ ง ก า ร จั ด ก า ร ป ร ะ ม ง ทั่ ว โ ล ก ใ น ปั จ จุ บั น
เกิดคาถามขึ้นมากมายว่าจะใช้ประยุกต์เอาวิธีการใดมาใช้สาหรับการจัดก
ารประมง
แนวทางระบบนิเวศเพื่อการจัดการประมงไม่ได้พูดเกี่ยวกับการคัดเลือ
ก ช นิ ด ก า ร จั บ สั ต ว์ น้ า แ ล ะ ไ ม่ ไ ด้ ต่ อ ต้ า น ก า ร ท า ป ร ะ ม ง อ ว น ล า ก
แต่การดาเนินการในแนวทางนี้ส่วนใหญ่จะนาไปใช้กับการจัดการเพื่อสัตว์
น้
า
เ พี
ย
ง
ช
นิ
ด
เ ดี
ย
ว
แม้จะมีความมุ่งมั่นตั้งใจของโลกที่จะใช้แนวทางระบบนิเวศเพื่อการจัดการ
ป
ร
ะ
ม
ง
ก็
ต
า
ม
แต่ก็ยังมีตัวอย่างให้เห็นว่าการพิจารณาทั้งระบบนิเวศนั้นมัน จะยากและมา
ก
เ
กิ
น
ไ
ป
ส่วนการที่จะลดจานวนโควต้าการจับสัตว์น้าลงแค่เพื่อให้แน่ใจว่าอาหารจะ
มีเพียงพอสาหรับกลุ่มสัตว์น้าที่เป็นผู้ล่าก็ดูวา่ ไม่น่าจะเหมาะสม
การกาหนดพื้นที่การทาประมง
การจัดการประมงในปัจจุบันถูกกาหนดไปในทิศทางที่ใชัทรัพยากรป
ร ะ ม ง ใ ห้ ถึ ง จุ ด ที่ จ ะ ไ ด้ รั บ ป ร ะ โ ย ช น์ สู ง สุ ด อ ย่ า ง ยั่ ง ยื น
โ ด ย ค า นึ ง ถึ ง ปั จ จั ย ท า ง สั ง ค ม แ ล ะ เ ศ ร ษ ฐ กิ จ
โดยใช้ทรัพยากรในช่วงที่เริ่มจากจุดอ้างอิงต่าสุดในระดับที่ป้องกันไม่ให้ท
รั พ
ย
า ก
ร ล
ด
น้
อ ย
ล
ง ไ ป
จนไปถึ ง ขี ด สู ง สุ ด ในระดั บ ที่ มั่ น ใจได้ ว่ า เกิ ด การใช้ ป ระโยชน์ สู ง สุ ด แล้ ว
แนวทางนี้มุ่งเน้นไปที่การจัดการประชากรสัตว์น้าเพียงชนิดเดียวโดยมีวัตถุ
ป ร ะ ส ง ค์ ห ลั ก 2 ป ร ะ ก า ร คื อ เ พื่ อ ใ ห้ เ กิ ด ผ ล ผ ลิ ต สู ง สุ ด
และคงปริมาณไว้ในระดับที่มีความปลอดภัยทางด้านชีวิทยา
การกาหนดพื้นสาหรับการทาประมงที่มีการจับสัตว์น้าได้หลายชนิดนั้
น มี ค ว า ม ซั บ ซ้ อ น แ ล ะ มี วิ ธี ก า ร จั ด ก า ร ที่ ค่ อ น ข้ า ง จ า กั ด
ไ ม่ ค ว ร ไ ม่ พิ จ า ร ณ า แ ค่ ผ ล ผ ลิ ต ร ว ม ก า ร จั บ สั ต ว์ น้ า ทั้ ง ห ม ด
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แ ต่ ต้ อ ง ค า นึ ง ถึ ง ป ฏิ สั ม พั น ธ์ ร ะ ห ว่ า ง สั ต ว์ น้ า ที่ อ า ศั ย อ ยู่ ร ว ม กั น
โดยพิจารณาว่าถ้าหากจะเอาสัตว์น้าชนิดใดชนิดหนึ่งออกจากระบบแล้วจะ
เกิดผลอะไรตามมา ต้องพิจาณาถึงความถี่ของการทาประมง (ขนาดตาอวน
จ า น ว น วั น ที่ ท า ป ร ะ ม ง
ฯ ล ฯ )
และต้องคานึงถึงประเภทของเครื่องมือประมงด้วย
ความพยายามในอดีตที่จะจัดการประมงอวนลากในภูมิภาคเอเชียนั้น
ดู จ ะ ไ ม่ มี ป ร ะ สิ ท ธิ ภ า พ เ ล ย
มีการประเมินสต๊อคสัตว์น้าและการกาหนดมาตรการลดการจับสัตว์น้าที่ไม่
ต้
อ
ง
ก
า
ร
ในขณะที่สต๊อคของสัตว์น้าที่มีมูลค่าสาคัญทางเศรษฐกิจนั้นมีก็ไม่ได้ใหญ่ม
ากนั กสั ต ว์ น้ าพ ลอยจั บ ได้ ก็ ถู ก น ามาใช้ ทั้ งห มด ไม่ มี ก ารทิ้ งสั ต ว์ น้ า
และยังพบอีกว่าการไม่คานึงถึงความต้องการของท้องถิ่นเป็นการทาลายระ
บ บ ก า ร จั ด ก า ร ป ร ะ ม ง ไ ป ที ล ะ น้ อ ย
สิ่งเหล่านี้ล้วนแต่เป็นข้อจากัดสาหรับการทาประมงอวนลากในภูมิภาคเอเชี
ยตะวันออกเฉียงใต้ (Busilacchi et al.)
ในการจับสัตว์น้าขึ้นมาใช้ประโยชน์อย่างเหมะสมนั้นจะต้องพิจารณา
ว่ า จะป้ อ งกั น อย่ า งไรเพื่ อ ไม่ ใ ห้ เกิ ด การเปลี่ ย นแปลงที่ ไ ม่ ไ ด้ ด าดหวั ง ไว้
และไม่ควรทาให้เกิดผลกระทบต่อชุมชนชาวประมงและภาคอุตสาหกรรมที่
ต้ อ ง พึ่ ง พ า อ ยู่ กั บ ก า ร จั บ สั ต ว์ น้ า
เพื่อให้เกิดความเหมาะสมในการจัดการประมงการเปลี่ยนแปลงในระดับที่ทุ
กคนสามารถยอมรับได้นั้นจาเป็นที่จะต้องให้คนที่มีส่วนได้เสียเข้าไปมีส่วน
ร่
ว
ม
พิ
จ
า
ร
ณ
า
โดยเฉพาะอย่างยิ่งในกรณีของความต้องการทางด้านเศรษฐกิจที่แตกต่าง
กัน เช่น ชนิดและขนาดของสัตว์น้าที่ต้องการ
มี
แ
น
ว
คิ
ด
2
ประการที่ช่วยในการตัดสินใจของผู้มีส่วนได้เสีย เพื่อป้องกันสิ่งที่อาจจะคา
ดไม่ถึง ดังนี้

10

 ปรั บ รู ป แบบการจั ด การประมงตามความเหมาะสม (Adaptive
Management)
แนวทางนี้เป็นการใช้ประสบการณ์รวมกับข้อมูลเท่าที่มีอยู่เพื่อเ
ป ลี่ ย น แ ป ล ง ก า ร จั ด ก า ร ป ร ะ ม ง
ถื อ ว่ า เป็ น การจั ด การในระดั บ ที่ ทุ ก คน สามารถยอมรั บ ได้
ในธุรกิจส่วนใหญ่ มักใช้แนวทางนี้เพื่อกาหนดกลยุทธทางด้าน
ธุรกิจและเพื่อตอบสนองผลสะท้อนจากภาคการตลาด
 ก าห น ด จุ ด ที่ ย อ ม รั บ ไ ด้ (Limits of Acceptable Changes:
LACs) –แ น ว ท า ง นี้ จ ะ ป ร ะ ยุ ก ต์ เอ า เห ตุ ก า ร ณ์ ห ล า ย ๆ
อ ย่ า ง ที่ เกิ ด ขึ้ น ตั้ ง แ ต่ ก า ร พั ฒ น า ก า ร ป ร ะม ง ใ น ปี 2513
(
อ้
า
ง
อิ
ง
. . . . )
ซึ่งต้องเป็น เหตุการณ์ การออกมาตรการที่ไ ม่มีใครคัดค้านเพื่อ
น า ไ ป สู่ ก า ร พั ฒ น า อ ย่ า ง ยั่ ง ยื น
ในแนวทางนี้ผู้ที่มีส่วนได้เสียในการทาการประมงอวนลากต้อง
ช่ ว ย กั น ตั ด สิ น ใ จ ว่ า จ ะ ใ ช้ ผ ล ผ ลิ ต สั ต ว์ น้ า ช นิ ด ใ ด บ้ า ง
แ ล ะ ต้ อ ง ก า ร ป ริ ม า ณ ม า ก น้ อ ย ข น า ด ไ ห น
โ ด ย พิ จ า ร ณ า ใ ห้ เ ห ม า ะ ส ม ต า ม ช่ ว ง ต่ า ง ๆ
ที่ จ ะ มี ก า ร เ ป ลี่ ย น เ ป ลี่ ย น แ ป ล ง
เพราะว่าการทาประมงอวนลากนั้นทาให้เกิดการผลิตตามธรรม
ชาติที่เปลี่ยนไปตามปริมาณการนาทรัพยากรมาใช้ประโยชน์
ความท้าทายในการจัดการ
ก า ห น ด วั ต ถุ ป ร ะ ส ง ค์
ตั ว ชี้ วั ด
และจุดอ้างอิงสาหรับการทาประมงอวนลากที่มีผลผลิตที่หลากหลาย
ต า ม ที่
ก ล่ า ว ไ ว้ ข้
า ง ต้ น
เ พื่ อ ใ ห้ มั่ น ใ จ ว่ า จ ะ เ กิ ด ผ ล ลั พ ท์ เ ป็ น ไ ป ต า ม ที่ ค า ด ห วั ง ไ ว้
จึ ง จ า เ ป็ น ต้ อ ง ก า ห น ด วั ต ถุ ป ร ะ ส ง ค์ ที่ ชั ด เ จ น
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แล้วจึงเลือกมาตรการที่เหมาะสมมาใช้เป็นเครื่องมือสาหรับ การจัดการประ
มง โดยคานึงถึงความสามารถในเรื่องการติดตามผลการดาเนินงาน
รูปภาพที่ 1 แ ส ด ง ก ล ยุ ท ธ ก า ร จั บ สั ต ว์ น้ า 3 รู ป แ บ บ
ที่นามาประยุกต์ใช้หรือนาเสนอเพื่อการพิจารณา
a.Undistributed ecosystem ระบบนิเวศที่ไม่มีการนาทรัพยากรมาใช้
b.Trophic layer removal เอาทรัพยากรในชั้นอาหารระดับสูงมาใช้
c.Balanced harvest การนามาใช้อย่างได้สมดุล
d.Selective fishing การคัดเลือกการจับสัตว์น้า
(คาศัพท์)
Apex Predator ผู้ล่าที่อยู่ในชั้นอาหารสูงสุด
Mid order predator ผู้ล่าในระดับกลาง
Small forage fish ปลาที่เป็นอาหารของสัตว์อื่น
Apex predators
a. Undisturbed
ecosystem
Mid order predators
Small forage fish

b. Trophic layer removal

c. Balanced harvest
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d. Selective fishing

มี คุ ณ ลั ก ษณะ 4 ประการ ที่ ใ ช้ เป็ น แนวทางการจั ด การประมงอวนลาก
(รูปภาพที่ xd การคัดเลือกการจับสัตว์น้า) ดังต่อไปนี้
 จ า แ น ก ช นิ ด สั ต ว์ น้ า เ ป้ า ห ม า ย
ใช้จุดอ้างอิงบนพื้นฐานของผลผลิตรวม (biomass)
 จับสัตว์น้าที่ไม่ต้องการให้ได้น้อยที่สุด
 ห าก ไ ม่ ส ามาร ถ ห ลี ก เลี่ ย งใน ก าร จั บ สั ต ว์ น้ าบ างช นิ ด ไ ด้
ก็ออกแบบเครื่องมือเพื่อจับสัตว์น้าที่ไม่ต้องการให้ได้น้อยที่สุด
 รักษาระดับของทรัพยากรคงให้อยู่ใ นตาแหน่งที่มั่นใจได้ว่าสัต
ว์และพืชที่อยู่ในระบบนิเวศนั้นยังคงรักษาสภาพที่ดีไว้ในระดับ
ที่เทียบเท่ากับระบบนิเวศที่ยังไม่มีการนาเอาทรัพยากรไปใช้ปร
ะโยชน์
ที่ได้กล่าวไว้ข้างต้นว่าประมงอวนลากในเอเชียมีการผลิตสัตว์น้าหลา
ย ช นิ ด เ ข้ า สู่ โ ซ่ อุ ป ท า น ที่ ห ล า ก ห ล า ย ผ ล ที่ ต า ม ม า คื อ
เ กิ ด ก า ร เ ป ลี่ ย น แ ป ล ง ใ น ห่ ว ง โ ซ่ อ า ห า ร
เพราะเป็ น การจั บ เอาชนิ ด สั ต ว์ น้ าที่ อ ยู่ ใ นระดั บ ชั้ น อาหารด้ า นบนไปใช้
(
ต
า
ม
รู
ป
xa)
เนื่องจากระบบนิเวศมีข้อจากัดที่จะป้องกันชนิดของสัตว์น้าทั้งหมดที่มีอยู่ใ
ห้ เกิ ด ผ ล ผ ลิ ต ที่ สู งสุ ด ค วาม สั ม พั น ธ์ ร ะห ว่ า งระบ บ นิ เวศ เศ รษ ฐ กิ จ
แ ล ะ ก า ร แ บ่ ง ผ ล ป ร ะ โ ย ช น์ จ ะ ท า ใ ห้ ก า ร ท า ป ร ะ ม ง ป ร ะ เภ ท นั้ น ๆ
มี ก ารพั ฒ นาไปแบบไม่ ยั่ ง ยื น และอาจมี สิ่ ง ที่ จ ะเกิ ด ตามมาอี ก หลายเรื่ อ ง
จึงมีความจาเป็นที่จะต้องพูดคุยกันเพื่อให้เกิดการยอมรับของผู้ที่ต้องพึ่งพา
อยู่กับธุรกิจการประมง
ในสภาวะปัจจุบันการจัดการประมงอวนลากคงไม่มีวิธีอื่นที่เหมาะสมไ
ป
ก
ว่
า
รู
ป
แ
บ
บ
(Model)
การทาประมงโดยการคัดเลือกสัตว์น้ามาใช้ปัจจัยพื้นฐานที่จาเป็นในการพิ
จารณา คือ
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 ค่าใช้จ่ายในการดาเนินการในประเทศที่กาลังพัฒนาพบว่ามีข้อ
จากัดในเรื่องศักยภาพของในการทางานวิจัยติดตามตรวจสอบ
และการจัดการประมงในสภาวะปัจจุบัน
 การเปลี่ยนผ่านเพื่อไปสู่ขั้นตอนการทารายละเอียดในการจัดกา
ร
ป
ร
ะ
ม
ง
รวมถึงการตอบสนองปัญหาจากการเรียนรู้ได้ด้วยตัวเอง
 ความตั้งใจที่จะทาให้เกิดผลตอบแทนสูงสุดและยั่งยืนในระยะย
าว
 ความตั้งใจที่จะตอบสนองต่อความหลากหลายของผู้ที่ได้รับผล
ประโยชน์
 ความสามารถในการตรวจพบการเปลี่ยนแปลงที่ เกิดขึ้นกับสิ่งมี
ชีวิตมากกว่าหนึ่งชนิดภายในแหล่งที่อยู่อาศัยของสัตว์ทะเล
สิ่ ง ที่ ท้ า ท า ย ข อ ง เ รื่ อ ง เ ห ล่ า นี้ ใ น บ ริ บ ท ข อ ง เ อ เชี ย ก็ คื อ
ช นิ ด ข อ ง สั ต ว์ น้ า เ ป้ า ห ม า ย ที่ มี จ า น ว น น้ อ ย
มีกลุ่ มสั ตว์น้ าเพี ยงไม่กี่ ช นิ ด ที่เป็น ที่ ต้องการของผู้ ใ ช้ ท รัพ ยากร ตั วอย่าง
เ ช่ น กุ้ ง เ ป็ น ที่ ต้ อ ง ก า ร ข อ ง ต ล า ด ภ า ย ท้ อ ง ถิ่ น
ปลาบางชนิ ด ถู ก ใช้ เ ป็ น วั ต ถุ ดิ บ ส าหรั บ อุ ต สาหกรรม ส าหรั บ ผลิ ต ซู ริ มิ
ส่ ว นสั ต ว์ น้ าชนิ ด ที่ ไ ม่ เหมาะส าหรั บ การบริ โ ภคโดยตรงก็ ใ ช้ ท าปลาป่ น
จะเห็นได้ว่าการจะทาให้เกิดผลผลิตสูงสุดในการจับสัตว์น้าชนิดใดเพียงช
นิ
ด
ห
นึ่
ง
หรือเพียงแค่ส่วนใดส่วนหนึ่งอาจจะส่งผลกระทบต่อทรัพยากรของสัตว์น้า
ช นิ ด อื่ น ห รื อ ส่ ง ผ ล ก ร ะ ท บ ต่ อ ภ า ค ส่ ว น อื่ น ๆ อ ย่ า ง ไ ร ก็ ต า ม
สัตว์น้าชนิดที่มนุษย์นิยมบริโภคโดยตรงนั้นจะมีลาดับความสาคัญอยู่ในระ
ดั
บ
ต้
น
ๆ
ซึ่งอาจจะทาให้เกิดเป็นข้อขัดแย้งกับความต้องการของชุมชนต้องขึ้นอยู่กั
บการทาประมง
เพื่อให้มีผลผลิตรวมที่เพิ่มมากขึ้นในระยะหลังจึงมีการพัฒนาแนวคิดเ
พื่ อ ใ ห้ เ กิ ด ก า ร จั บ สั ต ว์ น้ า อ ย่ า ง ส ม ดุ ล ก ล่ า ว คื อ
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มีการป้องกันความเสียหายที่อาจจะส่งผลกระทบต่อโครงสร้างและความสม
ดุ ล ข อ ง ร ะ บ บ นิ เว ศ ( รู ป ภ า พ xb ก า ร จั บ ใ ห้ เ กิ ด ค ว า ม ส ม ดุ ล )
หากมีการทาประมงที่ไม่สอดคล้องกับแนวทางเดียวกันกับการจัดการประมง
ในปัจจุบันก็ต้องมีการปรับเปลี่ยนให้เหมาะสม
ส ม มุ ติ ฐ า น ข อ ง ก า ร จั บ สั ต ว์ น้ า อ ย่ า ง ส ม ดุ ล ก็ คื อ
ใ ห้ มี อั ต ร า ก า ร ต า ย ข อ ง ช นิ ด สั ต ว์ น้ า ใ ด ๆ
มีสัดส่วนเท่ากับอัตราการผลิตทางธรรมชาติของสัตว์น้าชนิดนั้น ๆ ตัวอย่าง
เ
ช่
น
การจับฉลามมาใช้ประโยชน์ก็ต้องเข้าใจว่าฉลามเป็นสั ตว์น้าที่อยู่ในชั้นอา
ห า ร ร ะ ดั บ สู ง ที่ ผ ลิ ต ลู ก ค รั้ ง ล ะ ไ ม่ กี่ ตั ว ฯ ล ฯ
การทาประมงเพื่อจับสัตว์หน้าดินขนาดเล็กที่มีผลการจับสูงก็เพราะสัตว์เหล่
านั้นอยู่ในชั้นอาหารระดับล่างและมีอัตราการเจริญเติบโตและขยายพันธุ์ไ
ด้รวดเร็ว (หนังสืออ้างอิง)
แม้ว่าแนวคิดการจับสัตว์น้าอย่างสมดุลนั้นจะมีประโยชน์ต่อการทาปร
ะ ม ง อ ว น ล า ก ใ น เ ข ต ร้ อ น ชื้ น ก็ ต า ม
แต่ ก็ ยั ง คงเป็ น ที่ ถ กเถี ย งกั น อยู่ แ ละมี ค วามท้ า ทายอี ก หลายเรื่ อ ง เช่ น
การหาอัตราการตายของชนิดสัตว์น้าชนิดหนึ่งเพื่อให้สอดคล้องกับความจ
ริ ง ที่ ว่ า มี ก าร ใ ช้ เค รื่ อ งมื อ ห ล าย ป ร ะเภ ท ที่ จั บ สั ต ว์ น้ าช นิ ด เดี ย วกั น
ในทางทฤษฎีแล้วการเลือกจับสัตว์น้าเฉพาะบางชนิดที่ต้องการนั้นไม่สามา
ร ถ ท าไ ด้ ง่ า ย ๆ แ ค่ เพี ย งดั ด แ ป ล งเค รื่ อ งมื อ ป ร ะม งอ ว น ล าก เท่ านั้ น
แต่ก็ยังสามารถทาได้โดยการอนุญาตให้ใช้เครื่องมือประมงได้หลายประเภ
ทในพื้นที่เดียวกันควบคู่ไปกับการอนุญาตให้ทาการประมงได้ในช่วงระยะเ
วลาทีก
่ าหนดมาตรการเหล่านี้สามารถใช้ได้กับพื้นที่ขนาดใหญ่ในระดับภูมิ
ภาค หรือระดับอนุภูมิภาค
ตัวชี้วัด และจุดอ้างอิง
เพื่อเริ่มเข้าสู่กระบวนการจัดการประมงในสมัยใหม่นั้นต้องใช้กลไกเ
พื่อตรวจสอบติดตามตัวชี้วัด ให้ทราบถึงสภาวะของการทาประมงและตัวชี้วั
ด ยั ง ถู ก ใ ช้ เ พื่ อ ช่ ว ย ใ น ก า ร ก า ห น ด ข้ อ ต ก ล ง
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( ขี ด สู ง สุ ด แ ล ะ จุ ด อ้ า ง อิ ง เ ป้ า ห ม า ย )
ในปัจจุบันมีตัวชี้วัดอยู่หลายตัวที่สามารถใช้บอกประสิทธิภาพของการจัดก
า ร ป ร ะ ม ง แ ล ะ มี ตั ว ชี้ วั ด ที่ ส า ม า ร ถ ใ ช้ ส า ห รั บ ก า ห น ด ขี ด สู ง สุ ด
และจุดอ้างอิงเป้าหมายหรือตัวชี้วัดที่ใช้เพื่อดาเนินการในหลายกรณีก็มี
Link (2002) ตั้งเกณฑ์หาตัวชี้วัด ที่เหมาะสมกับ ระบบนิ เวศทางทะเล
ดังนี้
(1) เ ป็ น
ดั ช
นี
เ ชิ
ง ป ริ ม า ณ
ที่มีความไวต่อการเปลี่ยนแปลงของโครงสร้างและระบบการทางา
นในระบบนิเวศที่เกิดผลกระทบจากการทาประมง
(2) ง่ายต่อการคานวณ สามารถใช้ได้ในกรณีที่มีข้อมูลไม่ดีพอ
(3) มีราคาไม่แพง ประเทศที่กาลังพัฒนาก็เอาไปใช้ได้
(4) สามารถนาไปปฏิบัติได้จริงเพื่อกาหนดค่าอ้างอิง
Lengo et al. (2015) ไ ด้ เ ค ย ล อ ง ห า ตั ว ชี้ วั ด ไ ว้ ห ล า ย ตั ว
แต่ยังไม่พบเลยว่ามีดัชนีตัวไหนที่สามารถเอามาใช้ได้กับการประมงอวนลา
กในเอเชีย ตัวชี้วัดที่ใกล้เคียงที่สุดน่าจะเป็นกรณีของทะเลเมดิเตอร์เรเนียน
เพราะว่ า มี ค วามคล้ า ยกั น ในเรื่ อ งจ านวนชนิ ด ของสั ต ว์ น้ าที่ ห ลากหลาย
( เ มื่ อ เ ป รี ย บ เ ที ย บ กั บ แ ป ซิ ฟิ ก เ ห นื อ ) ก า ร มี ข้ อ มู ล ที่ ไ ม่ ดี
และการประมงขนาดเล็กที่มีจานวนมาก รีวิวอื่นๆ สามารถหาดูได้จาก XXX
และ XXX
มีตั วชี้ วัด หลายอย่ างที่ น ามาใช้ ป ระโยชน์ ไ ด้ ได้ แ ก่ ห ลั ก เกณฑ์ ข อง
Links (2002) ดังนี้
 ตัวชี้วัดสาหรับปลาใหญ่(Large Fish Indicator: LFI)
ตัวชี้วัดปลาใหญ่อยู่บนพื้นฐานของสัดส่วนจานวนปลาใหญ่ที่อยู่อ
า ศั ย ร ว ม กั น กั บ สั ต ว์ ห น้ า ดิ น (Longo et al.)
โดยมีสัดส่วนความสัมพันธ์ระหว่างจานวนปลาใหญ่กับแรงกดดันจากการ
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ท
า
ป
ร
ะ
ม
ง
OSPAR
ได้พิสูจน์แล้วว่าดัชนีนี้เป็นเครื่องมือที่ดีและเคยเอามาใช้ตรวจสอบวัตถุประ
ส ง ค์ ด้ า น คุ ณ ภ า พ ข อ ง ร ะ บ บ นิ เ ว ศ
และเครื่องมือนี้ก็นามาใช้ร่วมกันเพื่อกาหนดจุดอ้างอิงเป้าหมาย
 ดัชนี L-fish
มีความพยายามเป็นอย่างมากในการพัฒนาตัวชี้วัดที่เกี่ยวกับระดับ
ชั้ น ข อ ง อ า ห า ร ใ น ร ะ บ บ นิ เ ว ศ
เพ ร า ะ ว่ า ก า ร เป ลี่ ย น แ ป ล ง โ ค ร ง ส ร้ า ง ใ น ร ะ ดั บ ชั้ น อ า ห า ร ต่ า ง ๆ
มี ค ว า ม เกี่ ย ว พั น กั บ ส ภ า ว ะ ข อ ง สั ต ว์ น้ า ช นิ ด ต่ า ง ๆ (ร ว ม ทั้ ง ช นิ ด
PETมั น คื อ อ ะ ไ ร ผ ม ไ ม่ รู้ ว่ า คุ ณ Duncan ห ม า ย ถึ ง อ ะ ไ ร
ถ า ม เ ข า ห น่ อ ย ก็ ดี น ะ ค รั บ )
และยังเกี่ยวข้องกับผลประโยชน์ทางเศรษฐกิจและความสมดุลของระบบนิเ
ว ศ ( อ้ า ง อิ ง . . . . ) ( ต า ม ที่ ไ ด้ ก ล่ า ว ไ ว้ แ ล้ ว ด้ า น บ น
เกี่ยวกับแนวคิดในกรณีที่มีการทาประมงอย่างเกินขนาดในระบบนิเวศหนึ่ง
)
Libralato et al. ( 2008) ไ ด้ ล อ ง เ อ า ดั ช นี L-fish
มาใช้กับการทาประมงในหลายพื้นที่และมีการได้นามาลองใช้กับอ่าวไทย
แ
น
ว
คิ
ด
ข
อ
ง ดั
ช
นี
L-fish
นี้ตั้งอยู่บนพื้นฐานของสัดส่วนระหว่างค่าเฉลี่ ยของระดับชั้นอาหารกับผลผ
ลิ ต ขั้ น พื้ น ฐ า น ข อ ง แ ห ล่ ง น้ า ที่ มี ก า ร ท า ป ร ะ ม ง นั้ น
การเปลี่ยนแปลงของดัชนีประเภทนี้จะมีความสาคัญในเรื่องของโครงสร้าง
ร ะ บ
บ
นิ
เ ว
ศ
ก
ล่
า ว
คื
อ
ถ้าในระบบนิเวศนั้นมีสัตว์น้าที่มีประชากรเกินขนาดในชั้นอาหารระดับสูงก็
จ
ะ ท
า
ใ
ห้
เ กิ
ด
ปั
ญ
ห
า
เพราะว่าสัตว์เหล่านั้นมีความเหนือกว่าสัตว์น้าที่อยู่ในระดับที่ต่ากว่า
ต า ม ที่
Longo et al. (2015) ก ล่ า ว ว่ า
การประมงอวนลากในทะเลเมดิเตอร์เรเนียนน่าจะมีความใกล้เคียงกับการป
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ร ะ ม ง อ ว น ล า ก ใ น เ อ เ ชี ย ดั ง นั้ น ก า ร ใ ช้ ดั ช นี L-fish
จึงน่าจะเหมาะสมกว่าถ้าจะเอาไปใช้กับข้อมูลการขึ้นสัตว์น้าที่ท่าเรือ
ถ้าจะเอามาประยุกต์ใช้กับการประมงอวนลากในเอเชียอาจจะมีข้อจา
กั ด อ ยู่ บ้ า ง เ พ ร า ะ ยั ง ข า ด ข้ อ มู ล บ า ง อ ย่ า ง ไ ด้ แ ก่
ข้อมูลผลผลิตขั้นพื้นฐานที่มักจะถูกนามาอ้างเสมอว่าจะต้องมีข้อมูลเหล่านี้ก่
อนที่จะสามารถกาหนดมาตรการจัดการที่เหมาะสมได้
การจัดการเชิงพื้นที่
การจัดการเชิงพื้นที่เป็นวิธีการจัดการประมงที่ประเทศในเอเชียใช้กัน
โ
ด
ย
ทั่
ว
ไ
ป
โดยมีวัตถุประสงค์ที่จะแยกการทาประมงแบบพื้นบ้านให้ออกจากการทาปร
ะ ม ง เ ชิ ง พ า ณิ ช ย์ ( อ้ า ง อิ ง . . . ) Babcock et al. 2005
แ น ะ น า ตั ว ชี้ วั ด ไ ว้ ห ล า ย ตั ว เ พื่ อ ก า ร น า ไ ป ท ด ล อ ง ใ ช้
และยังสรุปไว้ว่าวิธีนี้จะใช้ได้ผลดีกับพื้นที่ที่มีการประเมินผลกระทบจากกา
ร
ท
า
ป
ร
ะ
ม
ง
โดยใช้ข้อมูลเปรียบเทียบกันระหว่างพื้นที่ที่ยังไม่เคยมีการทาประมงกับพื้น
ที่ที่มีบทเรียนแล้วจากระบบนิเวศที่เปลี่ยนไป
ตัวชี้วัดเชิงขนาด
ห
ม
า
ย
ถึ
ง
ความสัมพันธ์ของข้อมูลเกี่ยวกับขนาดของสัตว์น้าที่มีอยู่กับผลที่เกิดจากกา
ร ท า ป ร ะ ม ง
(Shin et al. 2005) ตั ว อ ย่ า ง เ ช่ น
พบว่าขนาดของสัตว์น้าเล็กลงในช่วงหลายปีที่ผ่านมาน่าจะเป็นผลทางธรร
มชาติที่ตอบสนองต่อแรงกดดันจากการทาประมงแต่ก็คิดได้ว่าการเปลี่ยนแ
ปลงขนาดของสัตว์น้านั้นอาจจะเกิดจากปัจจัยที่ไม่ได้มาจากการทาประมง
ก็ได้ จึงมีความจาเป็นที่ต้องใช้ตัวชี้วัดมากกว่าหนึ่งตัวสาหรับเรื่องนี้ Shin

et

al.

(2005)
ยังกล่าวไว้อีกว่าการเก็บข้อมูลด้านขนาดของสัตว์น้าถือว่าเป็นค่าใช้จ่ายที่
สูงมากสาหรับประเทศที่กาลังพัฒนา
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ตัวชี้วัดที่ใช้ขนาดของสัตว์น้าอาจมีประโยชน์มากขึ้นถ้า หากจะนามา
ใ ช้ บ อ ก ทิ ศ ท า ง ก า ร เ ป ลี่ ย น แ ป ล ง
มากกว่าที่จะใช้เพื่ออธิบายเกี่ยวกับปัญหาที่เกิดขึ้นในช่วงใดช่วงหนึ่งที่ผ่า
น ม า แ น ว คิ ด ข อ ง “ทิ ศ ท า ง อ้ า ง อิ ง ” (Reference Direction, RD)
ไ ด้ ถู ก แ น ะ น า ไ ว้ โ ด ย
Link et al. (2002)
จะเหมาะในการนามาใช้สาหรับตรวจสอบสภาวะของระบบนิเวศ
Cury
แ
ล
ะ
Christensen
(2005)
ชี้ ว่ า มี จ า เ ป็ น ต้ อ ง ใ ช้ ตั ว ชี้ วั ด ม า ก ก ว่ า ห นึ่ ง ตั ว
เพราะการใช้ตัวชี้วัดเพียวตัวเดียวนั้นไม่ทาให้เกิดความมั่นใจว่าการตัดสิน
ใจเรื่องการจัดการประมงนั้นอยู่บนพื้นฐานข้อมูลที่เพียงพอ
จุดอ้างอิง
Libralato et al. (2008) พู

ด

ถึ

ง แ

น

ว

คิ

ด

“พื้ น ที่ ท า ก า ร ป ร ะ ม ง ที่ ป ล อ ด ภั ย ”
ได้ให้คาจากัด เกี่ยวกับระดับประสิทธิภาพของการทาประมงที่ควรรักษาไว้
โ ด ย ก า ห น ด เ ก ณ ฑ์ ม า ต ร ฐ า น ขั้ น ต่ า ( จุ ด อ้ า ง อิ ง ต่ า สุ ด )
เพื่อกาหนดมาตรการจัดการความเปลี่ยนแปลงที่จะเกิดขึ้น
การประเมินผลผลิตรวมจะทาได้ง่ายกว่าในกรณีของสัตว์น้าประชาก
ร
เ ชิ
ง
เ ดี่
ย
ว
(single species/stocks)
การถกเถียงเพื่อหาข้อตกลงกันระหว่างผู้ที่มีส่วนเกี่ยวข้องในการกาหนดจุ
ด
อ้
า ง อิ
ง ที่
จ
ะ น
า ม
า ใ ช้
แ ล ะมี ก า ร ก า ห น ด ร ะดั บ อ้ า งอิ ง ใ น ร ะดั บ ที่ เป็ น ก า ร ป้ อ ง กั น ไ ว้ ก่ อ น
หลังจากนั้นก็จะกาหนดหาค่าเฉลี่ยเพื่อให้เกิดความเชื่อมโยงกับจุดอ้างอิงที่
ไ
ด้
ตั้
ง
ไ
ว้
ส่วนกรณีที่แหล่งประมงมีสัตว์น้าอยู่รวมกันหลายชนิดจะมีความซับซ้อนมา
กกว่าเมื่อเปรียบเทียบกับแหล่งประมงที่มีชนิดของสัตว์น้าอาศัยอยู่น้อยกว่า
ยิ่ ง ในกรณี ที่ มี ข้ อ มู ล ไม่ ดี จึ ง จ าเป็ น ที่ จ ะต้ อ งประยุ ก ต์ เอา “หลั ก การง่ ายๆ”
ม
า
ใ
ช้
คื
อ
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ต้องเริ่มจากการขับเคลื่อนกระบวนการจัดการประมงหลังจากนั้นก็มีการปรั
บ เ ป ลี่ ย น ก า ร จั ด ก า ร ต า ม ค ว า ม เ ห ม า ะ ส ม
โดยพิจารณาจากข้อเสนอแนะและประสบการณ์ จริงที่เกิดขึ้นการใช้ดัชนี
L-fish ต้ อ งมี ก ารก าหนดขอบเขตสู ง สุ ด และต่ าสุ ด กล่ า วคื อ ........ และ
. . . . . . . . . ที่ ส อ ด ค ล้ อ ง กั น กั บ . . . . . . . . . แ ล ะ . . . . . . . . . . . . . . .
แต่อย่าลืมว่าจุดอ้างอิงเหล่านี้ยังไม่ได้เป็นที่ยอมรับโดยทั่วไปสาหรับการจัด
การประมง
ในระยะหลังมีการส่งเสริมและให้ความรู้เพิ่มมากขึ้นเกี่ยวกับแนวทาง
การจัดการที่คานึงถึงความเสี่ยงในกรณีที่จาเป็นต้องใช้ข้อมูลที่ไม่มีความถู
กต้ อ ง/แน่ น อน และในกรณี ข้ อ มู ล ไม่ ดี พ อ ท าโดย เอาหลั ก การง่ า ย ๆ
ไปส่ ง เสริ ม ให้ กั บ ผู้ จั ด การประมงเพื่ อ ก าหนดล าดั บ ความส าคั ญ APFIC
ได้แนะนาแนวทางเพื่อใช้บริหารจัดการความเสี่ยง ดังนี้
1.ประเมิ น ความเสี่ ย งของการท าประมง (Fletcher et al. 20XX
แ
ล
ะ
อื่
น
ๆ
)
โดยระบุ ก ารประมงที่ ต้ อ งให้ ค วามสนใจตามล าดั บ ความส าคั ญ
ในมุมมองนี้จะไม่พิจารณาว่าการประมงประเภทนั้นอาจจะมี ผลหรื
อไม่มีผลกระทบต่อสิ่งแวดล้อมโดยทั่วไป แต่จะพิจารณาในมุมของ
เศรษฐกิจสังคม และชีววิทยา เป็นหลัก
2.ป ร ะ เ มิ น ค ว า ม เ สี่ ย ง ข อ ง ช นิ ด สั ต ว์ น้ า
โดยวิเคราะห์ผลผลิตที่มีความอ่อนไหวง่ายต่อชนิดสัตว์น้าชนิดไห
นที่สุด พัฒนาโดย Hobday et al. (วันที่...)
3.ประเมินความเสี่ยงของแหล่งที่อยู่อาศัยของสัตว์ทะเลที่มีการพัฒน
าโดย Williams et al. (วันที่...)
Leadbitter (2013) แ น ะ น า ไ ว้ ว่ า
PSA
ส าม าร ถ ใ ช้ เป็ น พื้ น ฐาน ใ น ก าร ตั ด สิ น ใ จ เรื่ อ งก ารจั ด ท า ม าต ร ก าร
20

โ ด ย ห ลั ก ก า ร แ ล้ ว “ต้ อ ง ไ ม่ เ ป็ น อั น ต ร า ย ” แ ล ะ
“ต้ อ ง ไ ม่ มี ค ว า ม เ สี่ ย ง ที่ ไ ม่ ส า ม า ร ถ รั บ ไ ด้ ” ก ล่ า ว คื อ
การจัดทาระเบียบการจัดการประมงนั้นต้องให้มั่นใจว่าจะไม่มีสัตว์น้าชนิดใ
ด ที่ จ ะ ต ก อ ยู่ ใ น ค ว า ม เ สี่ ย ง ร ะ ดั บ สู ง วิ ธี PSA
นี้ ไ ม่ ไ ด้ ใ ห้ ค ว า ม ส า คั ญ เ กี่ ย ว กั บ ผ ล ผ ลิ ต ร ว ม
(ถึ ง แ ม้ ว่ า วิ ธี นี้ ใ ช้ ไ ด้ ดี ใ น ก า ร ต ร ว จ ส อ บ ข้ อ ก า จั ด ที่ มี
แ ล ะ ใ ช้ ล ด ค ว า ม เ สี่ ย ง ที่ จ ะ เ กิ ด ขึ้ น ไ ด้ )
วิธีนี้ต้องเลือกกลไกที่เหมาะสมก่อนตัดสินใจดาเนินการการจัดการประมง
โ ด ย จ ะ ใ ห้ ผู้ ใ ช้ ท รั พ ย า ก ร
ณ
ปั จ จุ บั น เ ข้ า ไ ป มี ส่ ว น ร่ ว ม ใ น ขั้ น ต อ น ก า ร พิ จ า ร ณ า ด้ ว ย
การนาเอาคนจากหลายภาคส่วนที่เกี่ยวข้องเข้ามาในกระบวนการบริหารจั
ดการประมงนี้ ถื อ ว่ า เป็ น รู ป แบบดั้ ง เดิ ม ของวิ ธี PSA การใช้ วิ ธี PSA
ในการจัดการประมงอวนลากอาจจะไม่เพียงพอที่จะทาให้เกิดการเปลี่ยนใ
น เ รื่ อ ง ก า ร ล ง แ ร ง ป ร ะ ม ง
เพราะไม่ได้หยิบเอามาใช้กับมาตรการปัจจุบันที่เกี่ยวกับความอ่อนไหวมาใ
ช้ ตัวอย่างเช่ น ชาวประมงอาจจะไม่ได้มีการปรับเปลี่ ยนเครื่ องมือประมง
ห รื อ อ า จ จ ะ ไ ม่ มี ก า ร เ ป ลี่ ย น พื้ น ที่ ท า ก า ร ป ร ะ ม ง
แต่จะมีการปรับเปลี่ยนแค่ความถี่ในการทาประมงเท่านั้น
แ น ว คิ ด ปั จ จุ บั น เ รื่ อ ง “ส ม ดุ ล ก า ร จั บ ”
อ า จ จ ะ น า ม า ใ ช้ เ พื่ อ ก า ร จั ด ก า ร ป ร ะ ม ง ใ น เ ข ต ร้ อ น ไ ด้
เ พื่ อ ช่ ว ย รั ก ษ า ร ะ บ บ นิ เ ว ศ แ ล ะ ผ ล ผ ลิ ต ท า ง ก า ร ป ร ะ ม ง
ทาให้เกิดผลผลิตขั้นสูงสุดที่ให้ประโยชน์อย่างกว้างขวาง
สมดุลการจับนั้นไม่ใช่ทาเพียงแค่ปรับเปลี่ยนปริมาณการจับสัตว์น้าเท่
า
นั้
น
แต่ ต้ อ งรั บ เอาแนวทางการจั ด การแบบคั ด เลื อ กการจั บ สั ต ว์ น้ ามาใช้ ด้ ว ย
แ ล ะ ต้ อ ง มี วั ต ถุ ป ร ะ ส ง ค์ ใ น ก า ร จั ด ก า ร ป ร ะ ม ง ที่ ชั ด เ จ น
มี ก าร เลื อ ก เค รื่ อ งมื อ ก า ร จั ด ก าร ที่ ช่ ว ย ใ ห้ บ ร ร ลุ วั ต ถุ ป ร ะส งค์ นั้ น ๆ
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เพื่ อ ช่ ว ย ติ ด ต า ม ต ร ว จ ส อ บ ป ร ะ สิ ท ธิ ภ า พ ใ น ก า ร ท า ก า ร ป ร ะ ม ง
สมดุล การจับ สัตว์น้ ายังมุ่งเน้ น ไปที่ การจัด การชนิ ด ของสัตว์น้ าที่ต้องการ
โ ด ย ใ ห้ เ กิ ด ผ ล ก ร ะ ท บ ต่ อ สั ต ว์ น้ า ช นิ ด อื่ น ๆ น้ อ ย ที่ สุ ด
(เพื่อให้เกิดการใช้ประโยชน์จากสัตว์น้าที่จะถูกทิ้งกลับไปในทะเล)
ส่ ว น แ น ว คิ ด เ รื่ อ ง ข อ ง “พื้ น ที่ ท า ป ร ะ ม ง ที่ ป ล อ ด ภั ย ”
เ ห ม า ะ กั บ ก า ร เ อ า ไ ป ใ ช้ ส า ห รั บ ก า ร ท า ป ร ะ ม ง เ ชิ ง เ ดี่ ย ว
(มี สั ต ว์ น้ า ช นิ ด เ พี ย ง เ ดี ย ว )
ม า ก ก ว่ า ที่ จ ะ น า ม า ใ ช้ จั ด ก า ร ป ร ะ ม ง ที่ จั บ สั ต ว์ น้ า ห ล า ย ช นิ ด
โดยจะมีการกาหนดปริมาณการจับสัตว์น้าให้อยู่ในระดับที่ต่ากว่าระดับการ
ผ ลิ ต ท างธ ร ร ม ช า ติ ทั้ งนี้ เพื่ อ ไ ม่ ใ ห้ ส่ งผ ล ก ร ะท บ ต่ อ ก าร เกิ ด ใ ห ม่
เร า เรี ย ก ร ะ ดั บ นี้ ว่ า ร ะ ดั บ เพื่ อ ค ว า ม ป ล อ ด ภั ย ท า ง ด้ า น ชี ว วิ ท ย า
ในบางกรณี เราอาจใช้ แ นวทาง “พื้ น ที่ ท าประมงตามความต้ อ งการ ”
โดยกาหนดให้พื้นที่การทาประมงนั้นอยู่ในพื้นที่ของระบบนิเวศที่มีประสิทธิ
ภาพสูงเพียงพอที่ทาให้ผู้มีส่วนได้เสียสามารถประโยชน์ได้ในระยะยาว
Link et al. (2002) พู ด ถึ ง แ น ว ท า ง ก า ร จั ด ก า ร ป ร ะ ม ง ว่ า
จะต้องกาหนดระดับสภาวะของระบบนิเวศตามจุดอ้างอิงที่ต้องการก่อนโดย
เริ่มจากการหาข้อมูลเพื่อทราบทิศทางการเปลียนแปลงของระบบนิเวศเพื่อ
กาหนดว่าการทาประมงสมควรจะทาต่อในพื้นที่ตามความต้องการหรือจะต้
องย้ายพื้นที่ทาการประมงไปเป็นบริเวณอื่นแทนแนวทางนี้จะใกล้เคียงกันกั
บแนวทางอื่ น ที่ ใ ช้ กั บ การจั ด การสั ต ว์ น้ าเชิ ง เดี่ ย ว (สั ต ว์ น้ าชนิ ด เดี ย ว)
ตั ว อย่ า งเช่ น การจั ด การประมงทู น่ า โดยใช้ วิ ธี Kobe plots ของ RFMO
ที่มีการกาหนดระดับทรัพยากรที่ต้องการรักษาระดับไว้ของระบบนิเวศมาก
กว่าที่จะกาหนดมาตรการเพื่อป้องกันการสูญเสียสัตว์น้าชนิด ใดชนิดหนึ่งอ
าจจะมีความไม่แน่นอนอีกหลายอย่างที่มีความสาคัญอย่างมีนัยสาคัญก็ได้ค
วามไม่แน่นอนเหล่านี้อาจจะมีมากกว่าปัจจัยที่เกี่ยวข้องกับเรื่องของประมง
จึงควรยกเอาประเด็นนี้เพื่อผลักดันให้เกิดมีการขับเคลื่อนไปในทางที่สมคว
ร เ ป็ น ดั ช นี ที่ เ ห ม า ะ ส ม กั บ แ น ว ท า ง แ บ บ นี้ คื อ ดั ช นี L-fish
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ซึ่งจะไม่กาหนดจุดอ้างอิงต่าสุดไว้แต่จะกาหนดพื้นที่ทาการประมงที่เหมาะ
สมเท่านั้น
ความท้าทายของการฟื้นฟูทรัพยากรสัตว์น้า
ใ น ก า ร จั ด ก า ร ป ร ะ ม ง ที่ มี ก า ร จั บ สั ต ว์ น้ า ห ล า ย ช นิ ด
สามารถเลือกใช้ดัชนีเพื่อกาหนดความชัดเจนของระดับการทาประมงที่เหม
า
ะ
ส
ม
แนวทางการเลือกใช้ดัชนีที่เหมาะนั้นต้องคานึงถึงประโยชน์ของผู้ใช้ทรัพย
า
ก
ร
ในการทาประมงจับสัตว์น้าเชิงเดี่ยวนั้นจะใช้เป้าหมายเชิงปริมาณเพื่อการ
บู ร ณ ะ ผ ล ผ ลิ ต ร ว ม ( ห รื อ เ ป็ น ตั ว แ ท น )
ส่วนการทาประมงจับสัตว์น้าหลากหลายชนิดนั้นไม่สามารถใช้แนวทางเดีย
ว
กั
น
ไ
ด้
โดยเฉพาะอย่างยิ่งในกรณีที่ข้อมูลเกี่ยวกับสภาวะของระบบนิเวศไม่สามาร
ถ ห า ไ ด้ ง่ า ย จึ ง ค ว ร พิ จ า ร ณ า เ ป้ า ห ม า ย ใ น เ ชิ ง ป ริ ม า ณ
ชนิดและขนาดของสัตว์น้าในสถานการณ์ปัจจุบันที่มีความซับซ้อนเช่นนี้ห
ากต้องใช้ข้อมูลทางด้านการประมงตั้งแต่สมัยที่ เริ่มมีการพัฒนาการทาประ
ม
ง
ใ
ห
ม่
ๆ
มาประกอบการกาหนดมาตรการแล้วคงจะทาให้เกิดการจัดการประมงที่ดีไ
ด้
ย
า
ก
อีกทั้งจะเป็นการขัดขวางความพยายามที่จะระบุเป้าหมายการบูรณะฟื้นฟูท
รัพยากรอีกด้วย
ทางที่ดีที่สุดสาหรับอนาคตนั้นต้องช่วยกันหาทิศทางเพื่อการเปลี่ยนแ
ปลงที่ดีขึ้นมากกว่าที่จะเดินไปถึงจุดอวสานด้วยกันผู้ที่มีส่วนได้เสียจึงมีควา
มจาเป็นที่จะต้องเลือกใช้เครื่องมือเพื่อการบริหารจัดการประมงในรูปแบบที่
ปรับเปลี่ยนไปเพื่อการฟื้นฟูทรัพยากรอย่างจริงจัง
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Kế hoạch quản lý cho nghề lưới kéo nhiệt đới sử dụng Bộ hướng dẫn cho
nghề lưới kéo nhiệt đới của APFIC – bài thảo luận để hỗ trợ Hội thảo tại
Bangkok, Thái Lan, 5-7/4/2016
Duncan Leadbitter, Fish Matter Pty Ltd on behalf of the IFFO Responsible Sourcing Standard.
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Tháng 3 năm 2016
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Mục đích của dự án

7
8

Dự án này sẽ nâng cao năng lực cho các nhà quản lý nghề cá và các bên tham gia liên quan đến nghề
cá để phát triển các kế hoạch quản lý cho nghề lưới kéo ở Đông Nam Á.
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Dự án bao gồm 3 Hội thảo nhằm xây dựng và thử nghiệm thông tin liên quan đến mục tiêu, điểm
tham chiếu và các quy định kiểm soát hoạt động khai thác đối với nghề lưới kéo đa loài. Trong việc
duy trì sự cần thiết để có cả các biện pháp hiệu quả chi phí và các mong muốn trong khu vực để thực
hiện đồng quản lý dự án là một sáng kiến trong đó dự án sẽ bao gồm các nhà khoa học và các bên
tham gia phi kỹ thuật.
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Mục đích của tài liệu này
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Tài liệu này được xây dựng để đưa ra căn cứ cho việc xây dựng một tiếp cận mới để thiết kế các
chế độ quản lý cho nghề lưới kéo, nghề khai thác nhiều loại sinh vật khác nhau cho sử dụng (như trái
ngược với việc vứt bỏ). Sử dụng Hướng dẫn cho Nghề lưới kéo Cận nhiệt đới của Ủy ban Nghề cá
Châu Á Thái Bình Dương (APFIC) (FAO 2014) như một bộ khung để chúng ta tiếp tục đưa một số lựa
chọn vào việc quản lý nghề lưới kéo có tính đến hệ sinh thái mà trong đó lưới kéo hoạt động, sự đa
dạng sản phẩm và năng của các cơ quan nghề cá và ngư dân để theo dõi và quản lý.
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Các lựa chọn chúng ta đưa ra trước thách thức một số nguyên tắc cơ bản của quản lý nghề cá hiện
đại như khai thác chọn lọc, kiến thức về hiện trạng nguồn lợi của các đàn cá được khai thác và yêu
cầu các đàn cá được duy trì ở mức MSY. Những khái niệm này không mới nhưng trước đây chưa
được mang lại cùng với nhau như cơ sở cho việc tạo ra những kế hoạch quản lý nghề lưới kéo khả thi
thực hiện.
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Cũng như các nghề cá khác, tiếp cận sẽ không mang đến cho nghề cá một tác động nhất định. Đặc
biệt là đối với nghề lưới kéo nơi mà sẽ có một ma trận có nhiều hoặc ít hơn các vùng bị tác động
được quản lý theo cách mà, nói chung, các tác động được giữ ở mức chấp nhận được. Chúng ta
đang hiểu biết về thực tế rằng một số loài sẽ được khai thác trong cùng hoặc gần vùng nước bằng
nghề hoạt động khác và do đó đảm bảo sử dụng bền vững bằng việc chỉ tập trung vào lưới kéo có
thể là không khả thi.
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Các ý tưởng trong tài liệu này sẽ được đưa ra trước các chuyên gia nghề cá ở Châu Á như là bước
đầu tiên trong quá trình nhằm xây dựng các công cụ quản lý. Ngay sau khi chúng ta có được các
phản hồi từ các nhà khoa học và nhà quản lý, chúng ta sẽ đưa các ý tưởng trước các nhóm ngư dân
và các bên tham gia khác để có được những phản hồi từ họ mà từ đó họ sẽ phải quản lý nghề cá.
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Bối cảnh về nghề cá quan tâm
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Lưới kéo (kéo đơn, kéo cá nổi và giã bướm, giã sào) tạo ra khoảng 50% sản lượng hải sản từ tự
nhiên ở khu vực nhiệt đới Châu Á (FAO 2014) và được thực hành ở các nước ven biển. Sự đa dạng về
loài cá, giáp xác và nhuyễn thể được tiêu thụ bởi người địa phương và xuất khẩu, dạng sản phẩm
1

40
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bao gồm tươi/đông lạnh, chế biến và bột cá. Các sản phẩm chế biến bao gồm nhiều dạng như chả cá,
cá viên và sản phẩm tương tự.
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Trường hợp cho quản lý nghề cá tốt hơn
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Như đã đề cập đến ở trên, rất nhiều nghề cá nhiệt đới được quản lý để tối ưu sản phẩm của một
nhóm nhỏ các loài tôm hoặc cá. Đối với những nghề cá này, các biện pháp được sử dụng nhằm giảm
thiểu sản phẩm không mong muốn và có được các mục tiêu sản lượng đã được chứng minh là thành
công ở một số trường hợp. Ngược lại, với những nghề cá mà đã phát triển để có các tiếp cận sử
dụng khác (xem Bảng 1 được trích dẫn từ Leadbitter 2013) hiện nay không có mô hình hướng dẫn
sẵn có.
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Bảng 1
Thuộc tính nghề cá

Nghề lưới kéo tôm bắc Úc

Nghề lưới kéo
Vịnh Thái Lan hoặc Việt Nam

Đối tượng khai thác
Loài được giữ lại
Nhóm vứt bỏ

Một số loài thuộc họ Penaeid
Chân đầu, nhuyễn thể
Nhiều loài cá nhỏ, động vật
không xương sống
Nhuyễn thể và giáp xác đông
lạnh

Không
Tất cả
Có thể không

Sản phẩm

Cá và giáp xác, nhuyễn thể
tươi/đông lạnh, surimi, sản
phẩm thủy sản chế biến, bột cá
Cao

Số lượng tham gia và thụ
hưởng
Mục tiêu quản lý

Thấp
Sản lượng kinh tế tối ưu cho
đối tượng khai thác

Tham gia tối đa, khai thác tối đa

Biện pháp quản lý

Kiểm soát đầu ra cho các đối
tượng khai thác
Khu vực và mùa vụ cấm
Hạn chế tàu thuyền
Hạn chế kích thước mắt lưới

Cấm theo không gian, thời gian
Hạn chế tàu thuyền (Thái Lan)
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Kích thѭӟc mҳt lѭӟi tӕi thiӇu
(ViӋt Nam)
Hình 1 dưới đây (dựa trên Vịnh Thái Lan) chứng minh sự thay đổi của nghề lưới kéo ở Châu Á thay
đổi như thế nào trong vòng 20-30 năm qua, về mặt sử dụng các loài cá và phản ứng của hệ sinh thái
đối với áp lực khai thác. Tỷ lệ tương đối chỉ mang tính chỉ thị. Trong những năm đầu của nghề cá k
loài lựa chọn như cá hồng và cá song hiện diện trong sản lượng khai thác (cùng với cá nhám và cá
đuối) nhưng nhómnày đã bị suy giảm đáng kể. Vẫn còn những loài có giá trị cao hơn, r loài lựa chọn
như tôm là nhóm sản phẩm có giá trị trong sản lượng khai thác. Ngày nay, nhóm sản phẩm
tươi/đông lạnh đang chiếm tỷ lệ trội bởi r nhóm lựa chọn như mực và tôm. Trong những năm đầu,
đã có một số loài trong nhóm k được sử dụng làm bột cá do thiếu thị trường và bảo quản kém. Thêm
nữa, đã có nhiều loài biến mất từ sản lượng của nghề lưới kéo.

59
60
61
62
63

Hình 1 cũng chứng minh nghề cá được quản lý như thế nào để có một khoảng đầu ra, phụ thuộc vào
việc kiểm soát áp lực khai thác như thế nào. Sự mất đi của nhóm loài cao hơn trong những loài lựa
chọn k trong sản lượng khai thác có thể đã được dừng lại bằng việc đảm bảo cường lực khai thác
được hạn chế để những loài này được duy trì ở mức số lượng đủ để cung cấp sản lượng bền vững
cho một số nhóm sử dụng nguồn lợi phụ thuộc. Ở mức áp lực khai thác trung bình (Pha 2) sẽ cho
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64
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phép một khoảng rộng các loài (k và r) và, nếu như được đi cùng với sự phát triển của ngành chế
biến hải sản sẽ cho phép khoảng rộng nhất hỗn hợp các sản phẩm và nhóm được hưởng lợi.
Tươi/đông
lạnh

Pha 1 - giai đoạn sớm của
nghề cá có đặc điểm bới giới hạn
sử dụng số lượng nhỏ loài cá. Hệ
sinh thái có “bản chất” hỗn hợp
của các loài lựa chọn r và k

Loài lựa
chọn K

Vứt bỏ
Loài lựa
chọn R
Loài lựa
chọn K
Tươi/đông
lạnh

Pha 2 - đã tìm thấy có sử dụng
nhóm sản phẩm vứt bỏ (bột cá),
nhóm loài lựa chọn k suy giảm do
áp lực khai thác

Pha 3 -

đa dạng sản phẩm
thông qua ohast triển surimi và
bánh cá. Nhóm loài lựa chọn k
biến mất

Loài lựa
chọn R

Bột cá
Tươi/đông
lạnh

Bột cá
Sản phẩm
chế biến
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Loài lựa
chọn R

67
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Nghề lưới kéo thường được cho rằng có những thay đổi hệ sinh thái nhất định từ các hoạt động của
nghề cá. Sự “quét sạch” nền đáy kéo lưới để loại bỏ những sinh vật đáy, rạn đá và các chất khác là
một ví dụ được biết rõ của nghề lưới kéo. Điềun này làm cho nền đáy ngư trường trở nên dễ dàng
hơn cho việc hoạt động và có them tác động có lợi là lưới kéo duy trì sự khuấy động môi trường đáy,
là việc ưa thích của nhóm loài lựa chọn r như nhóm tôm biển.

72
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76
77

Những thay đổi đối với mạng lưới thức ăn dưới biển đã xuất hiện từ csac hoạt động khai thác đã
được ghi nhận rộng rãi.Trường hợp được biết đến nhiều như sự thay thế của cá Tuyết Canada bằng
nhóm tôm nước lạnh sau khi nguồn lợi cá Tuyết bị khai thác quá mức vào những năm 1980(Haedrich
and Hamilton 2000). Trong khi đó, hầu hết các thay đổi này đều không có chủ ý có những trường
hợp mà những kẻ cạnh tranh khai thác cá như thú biển và chim biển đã được đưa vào mục tiêu để
loại bỏ.
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Những tác động không mong muốn sau này có thể sẽ tăng từ sự giải thích hiện tại về “tiếp cận hệ
sinh thái cho quản lý nghề cá” mà về cơ bản yêu cầu rằng khai thác phải duy trì rất chọn lọc và trừ
khi một loài được cố tình đáng bắt loài đó nên không liên quan đến tỷ lệ chết do khai thác. Đang có
gia tăng các chứng cứ (Garcia et al 2012) rằng cách tiếp cận này có thể sẽ bảo vệ kém hơn các quần
xã sinh vật biển hơn so với mong muốn vì những thay đổi đối với quần thể của một loài có thể chỉ
đơn giản có lợi cho các đối thủ cạnh tranh.

84
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89

Quản lý nghề cá để tìm kiếm sự gia tăng năng suất thông qua việc điều chỉnh cấu trúc quần thể của
đàn cá để loại bỏ những cá thể già hơn, những cá thể có tốc độ tăng trưởng chậm và ưa thích những
cá thể cps tốc độ sinh trưởng nhanh (thường là nhỏ hơn). Đối với nghề lưới kéo van Denderen et al
(2013)( và các tài liệu tham khảo ở đây) cho thấy lưới kéo làm tăng năng suất của một số nhóm loài
nhất định (lên đến một điểm nhất định) và một phần lý do cho điều này có thể tăng năng suất của
nhóm con mồi ở tầng đáy là những loài ít nhạy cảm hơn đối với lưới kéo.
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90
91
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Đã có một số bài học về xây dựng mô hình nhằm hiểu được tác động về say của hoạt động khai thác
thủy sản (bao gồm cả lưới kéo) ở vùng nước nhiệt đới của Châu Á (Christensen 1999, Van et al 2010).
Những mô hình này gợi ý rằng áp lực khai thác lớn đối với hệ sinh thái có nhiều bậc dinh dưỡng có
thể tăng snr lượng khi loại bỏ những loài vật dữ lớn, có tốc độ tăng trưởng chậm ở bậc dinh dưỡng
cao tạo điều kiện cho các loài có tốc độ sinh trưởng nhanh hơn, bậ dinh dưỡng thấp hơn tăng năng
suất sinh học, ít nhất là trong một chu kỳ thời gian. Khi không có sự khai thác quá mức sự gia tăng
của các loài có tốc độ sinh trưởng cao sẽ tạo áp lực đối với con mồi và quần thể sẽ bị suy giảm. Tuy
nhiên, nếu áp lực khai thác chuyển sang những loài mà gia tăng về số lượng thì sản lượng có thể duy
trì bằng việc khai thác những loài mà có thể sinh sản nhanh.
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Do vậy có những tiền lệ được hình thành rằng năng suất của nghề cá có thể được cải thiện ở cả mức
độ nguồn lợi và hệ sinh thái thông qua tác động vào cấu trúc quần thể và mức độ sẵn có/năng suất
của con mồi. Mặc dù chứng cứ về các khu vực nhiệt đới có thể chịu đựng được mức độ áp lực khai
thác tương đối cao, vẫn chắc chắn có một giới hạn về mức độ áp lực khai thác mà một hệ thống có
thể chịu được.
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Trong khi hệ sinh thái biển nói chung, hệ sinh thái nhiệt đới nói riêng, rất phức tạp, có đủ kiến thức
cho rằng sự can thiệp của quản lý có thể đưa ra một số kết quả mong đợi ở quy mô rộng. Trường
hợp phải đợi để có sự chắc chắn hơn về hiểu được những nhu cầu của tất cả các loài sẽ không được
ủng hộ bởi chứng cứ của các đầu ra nghèo nàn đối với nguồn lợi và các cộng đồng phụ thuộc vào
nguồn lợi. Một cách công bằng và quan trọng đưa ra, mười nếu không một trăm trong số hàng nghìn
người đang trực tiếp hoặc gián tiếp phụ thuộc vào sản phẩm của nghề lưới kéo, trường hợp để quản
lý nghề này theo cách thức lựa chọn cao, có thể được đi qua và một tiếp cận mới là cần thiết để hoạt
động cho các hệ sinh thái được quan tâm và những người phụ thuộc vào nó.
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Một số mối quan tâm chung
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Bài viết này có quan điểm rằng nhiều nghề lưới kéo nhiệt đới ở Châu Á đang hoạt động theo cách
thức mà không thích hợp với các chế độ quản lý phát triển (chủ yếu) ở phương tây, các nước phát
triển. Sự khác biệt chính là sự tận dụng toàn bộ sản lượng khai thác và các vấn đề liên quan đến tính
lựa chọn. Ở nghề cá phương tây, đặc biệt là nghề kéo tôm, kiểm soát quản lý được tập trung vào
một số ít loài và không có giá trị đối với nhóm sản phẩm vứt bỏ do đó không có khuyến khích cho
việc sử dụng nhóm sản phẩm không mong muốn. Điều này cho phép việc đánh giá nguồn lợi được
giới hạn trong một (rất) số lượng nhỏ loài. Hơn thế nữa, nó cho phép chế độ quản lý được điều
chỉnh trở nên lựa chọn cao nhất có thể đối với nhóm loài mong muốn. Đối với nhiều nghề lưới kéo ở
vùng nhiệt đới Châu Á, không có mong muốn để có tính chọn lọc bởi vì có nhiều loại sản phẩm, thị
trường và người hưởng lợi.

123
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Do đó, ở mức cơ bản nghề lưới kéo nhiệt đới khu vực Châu Á thách thức mô hình quản lý nghề cá
thế giới hiện tại là yêu cầu về tính chọn lọc và điều này tạo ra các câu hỏi xung quanh tiếp cận quản
lý chung nào nên được áp dụng.
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Tiếp cận EAFM không xác định về khai thác chọn lọc và cũng không chống lại sự tồn tại của lưới kéo.
Tuy nhiên, nhiều hoạt động được giới hạn áp dụng cho đơn loài và mặc dù có cam kết toàn cầu về
Quản lý Nghề cá Dựa vào Hệ sinh thái (EBFM), vẫn còn một số ví dụ nơi xem xét hệ sinh thái đã đi
vượt quá yêu cầu để giảm TAC nhằm đảm bảo thức ăn cho các loài ăn thịt (Longo et al 2015).
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Xác định không gian hoạt động mong muốn cho nghề cá

131
132

Định hướng hiện tại của quản lý nghề cá là xác định các đường biên giới hạn chế sản lượng khai thác
tới mức cho sản lượng bền vững tối ưu, như được xác định bởi các chỉ số kinh tế và xã hội. Giới hạn
4
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dưới (điểm tham chiếu giới hạn) được thiết lập để bảo vệ đàn cá khỏi sự suy giảm đến mức không
mong muốn từ khía cạnh sinh học và giới hạn trên (thiên về mục tiêu nhiều hơn là giới hạn) được
thiết lập để đảm bảo rằng năng suất sinh học được tối đa. Tiếp cận này tập trung rất nhiều vào đơn
loài/quần đàn và được hướng tới 2 mục đích là tối đa năng suất và duy trì đàn cá trong khoảng giới
hạn sinh học an toàn.
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Xác định một khoảng không gian mong muốn cho một phức hợp, nghề cá đa loài có rất ít, nếu có, là
những tiền lệ. Không chỉ sản lượng chung của hệ thống là tổng sản lượng của các loài mà có thể có
sự tương tác giữa việc loại bỏ một số loài và năng suất của những loài khác tăng lên từ ảnh hưởng
“năng suất tự do” được mô tả trên đây có thể liên quan đến cường độ khai thác hoặc loại ngư cụ sử
dụng (như kích thước mắt lưới, thời gian đánh bắt trong ngày…).
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Những nỗ lực để quản lý nghề lưới kéo ở Đông Nam Á thông qua việc yêu cầu có đánh giá nguồn lợi
chính thức và sử dụng thiết bị giảm thiểu sản phẩm không mong muốn (BRD) đã chứng minh không
hiệu quả vì số lượng loài cá có giá trị kinh tế quá nhiều để đánh giá nguồn lợi (về mặt giá trọ kinh tế)
và nhóm sản phẩm không mong muốn được tận dụng chứ không vứt bỏ. Không tính đến sự tận dụng
của người địa phương có thể làm suy yếu việc quản lý nghề cá và đây cũng là vấn để không chỉ giới
hạn đối với nghề lưới kéo ở Đông Nam Á (Busilacchi et al 2012).
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Do đó có một thách thức đối với việc hạn chế khai thác để có lợi ích đối với những cộng đồng và
ngành phụ thuộc vào nghề cá mà không có định hướng thay đổi không thể chấp nhận đối với mức
độ phong phú của nguồn lợi. Việc quyết định về mức độ thay đổi chấp nhận yêu cầu sự tham gia của
nhiều nhóm bên liên quan. Đặc biệt trong trường hợp khi các nhóm kinh tế có thể khác nhau sẽ tìm
kiếm các loài cá khác nhau (và kích thước khai thác) và sự phù hợp của các yêu cầu mong muốn đối
với việc nghề cá được quản lý như thế nào.
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Hai khái niệm sẽ hỗ trợ các bên tham gia liên quan để đưa ra quyết định trong điều kiện thiếu chắc
chắn là:
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 Quản lý thích ứng – là thuật ngữ được sử dụng để mô tả làm sao để kinh nghiệm (được cung
cấp từ dữ liệu) được sử dụng để làm thay đổi quản lý mà hệ thống vẫn còn ở mức giới hạn
cho phép. Hầu hết hoạt động sẽ được vận hành theo cách này – thay đổi chiến lược hoạt
động dựa vào những phản hồi từ thị trường.
 Giới hạn mức thay đổi cho phép (LACs) – tiếp cận này đã được áp dụng pr nhiều bối cảnh
khác nhau từ khi nó được hình thành từ những năm 1970. Nó được sử dụng trong bối cảnh
khi không có biện pháp mục tiêu về những quyết định bền vững rõ ràng. Do đó sản phẩm
của nghề lưới kéo sẽ có thể được tạo ra và hiện trạng hệ sinh thái do đó có thể bền vững
nhưng ở các thời gian khác nhau sẽ cần có sự tham gia của các bên tham gia liên quan về
việc quyết định cái gì là tốt nhất cho hỗ hợp sản phẩm và sản lượng của chúng.
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Thách thức quản lý
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Xác định mục tiêu, chỉ số và điểm tham chiếu cho nghề lưới kéo đa sản phẩm
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Như đã thảo luận ở trên nghề lưới kéo cps thể quản lý để có được nhiều đầu ra khác nhau. Những
đầu ra này càn được xác định rõ ràng, các biện pháp quản lý được thực hiện và triển khai việc theo
dõi nghề cá để đảm bảo rằng những đầu ra sẽ đạt được.
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Hình 2 trình bày mô tả đồ họa của 3 chiến lược khai thác chính đã được sử dụng hoặc đề xuất.
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Nếu chúng ta quan tâm đến các tiếp cận các thực hành tốt nhất hiện tại đối với việc quản lý nghề
lưới kéo (Hình 2d, khai thác chọn lọc), sẽ có 4 thuộc tính chính như sau:
 Xác định các đối tượng khai thác và quản lý chúng theo các điểm tham chiếu thường dựa
vào sinh khối hay trữ lượng
 Hạn chế tối đa khai thác những loài không mong muốn
 Hạn chế tối đa rủi ro đối với các loài mà không thể tránh khỏi
 Đảm bảo rằng quần xã/hệ sinh tháu được duy trì ở mức độ mà giống như hệ sinh thái/quần
xã chưa bị khai thác

184
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Như đã thảo luận khá dài trên đây, nhiều nghề lưới kéo ở Đông Nam Á được hy vọng sẽ tạo ra sự đa
dạng loài khai thác có thể cung cấp cho nhiều chuỗi khác nhau. Một tác động chung lâu dài là sự điều
chỉnh lớn đối với mạng lưới thức ăn dẫn đến sự loại bỏ một số loài ở tầng có bậc dinh dưỡng cao
(như mô tả chứng minh ở hình 2b- loại bỏ tầng bậc dinh dưỡng). Cũng như đã thảo luận, có những
giới hạn hệ sinh thái rõ ràng mà có thể ngăn cản các loài đang được quản lý để có sản lượng khai
thác bền vững tối đa. Có một số hậu quả lâu dài về mặt sinh thái học, kinh tế học và phân bố đối với
việc khai thác ngày càng tăng. Những tác động này có thể được thích nghi tốt nếu như các rủi ro và
hậu quả được thảo luận và chấp nhận bởi các cộng đồng phụ thuộc vào nghề cá.

192
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Bên ngoài của việc khai thác chọn lọc, hiện nay mô hình quản lý phù hợp cho nghề lưới kéo quan
tâm không có sẵn. Một số nguyên tắc thiết kế cần cân nhắc bao gồm:
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 Chi phí thực hiện – các quốc gia cần quan tâm là những nước đang phát triển và năng lực
cho việc nghiên cứu, giám sát và quản lý nghề cá hiện còn rất hạn chế.
 Chuyển sang kiểm soáy và chi tiết hơn thông qua các ơharn hồi và học hỏi
 Dự kiến sẽ làm hài long cho rất nhiều nhóm lợi ích
 Khả năng để nhận ra những thay đổi trong các quần xã sinh vật biển hơn là chỉ ở mức loài
đơn lẻ

200
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204

Thách thức đối với tiếp cận này trong bối cảnh nghề cá Châu Á là thường có ít, nếu có, những loài
được xác định là đối tượng khai thác. Một nhóm lớn các loài cá được quan tâm bởi nhiều nhóm
người sử dụng khác nhau. Ví dụ, tôm có thể được sử dụng cho các thị trường nội địa, một số loài cá
có thể được dùng cho chế biến surimi trong khi đó các loài không ăn được sẽ dùng cho việc chế biến
bột cá. Việc tối đa sản lượng cho ngành này có thể có tác động tiêu cực đến lĩnh vực khác, và đưa ra
6

205
206

giả sử rằng những loài phù hợp cho con người sử dụng trực tiếp được ưu tiên sẽ có thể không phù
hợp với nhu cầu/nguyện vọng của các cộng đồng phụ thuộc vào nghề cá.

207
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Gần đây, khái niệm về khai thác công bằng được xây dựng để mô tả một cách giải phóng năng suất
cao hơn trong khi bảo vệ được cấu trúc và chức năng của hệ sinh thái bằng việc khai thác theo cách
mà nó không phù hợp với các chuẩn mực quản lý nghề cá hiện tại (Hình 2c – khai thác cân bằng).
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Trung tâm lý thuyết của việc khai thác cân bằng là tỷ lệ chết khai thác đối với một loài xác định sẽ
nằm trong tỉ lệ với năng lực sản xuất cho loài đó, ví dụ, tỷ lệ chết do khai khác cỉa loài cá nhám nên
tính đến sức sinh sản thấp của chúng và mức bậc dinh dưỡng cao trong khi tỷ lệ chết do khai thác
của các loài cá đáy nhỏ nên tính đến khả năng tăng trưởng và sinh sản nhanh và bậc dinh dưỡng
thấp (tham khảo tài liệu).

215
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219
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221

Trong khi trực giác và có thể hữu ích cho nghề lưới kéo nhiệt đới khái niệm khai thác cân bằng vẫn
còn là ý tưởng cho chủ đề cho các cuộc tranh luận mạnh mẽ. Cũng có những thách thức trong việc
thực hiện kế hoạch được đề ra để phù hợp với mức chết của loài khai thác. Ví dụ, một số loài
thường bị khai thác bởi một số ngư cụ, và lưới kéo có thể sẽ không thể điều chỉnh để khai thác mỗi
loài như lý thuyết yêu cầu. Tuy nhiên, khi nhìn từ quan điểm không gian, có thể rằng việc kết hợp
ngư cụ, cấm theo không gian/thời gian có thể cho kết quả mong muốn ở quy mô khu vực hay cấp
tiểu vùng.

222

Các chỉ số và điểm tham chiếu

223
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227

Quản lý nghề cá hiện đại yêu cầu một cơ chế cho việc theo dõi các chỉ số quan trọng về hiện trạng
của một nghề cá và các ngưỡng được thỏa thuận (điểm giới hạn và các điểm tham chiếu) mà có thể
kích hoạt cho hoạt động quản lý. Về nghĩa rộng, có nhiều chỉ số của hoạt động nghề cá, một số bộ
nhỏ hơn của các giới hạn và điểm tham chiếu và thậm chí còn nhỏ hơn những trường hợp nơi mà
chúng đã được thực hiện

228

Link et al (2002) đưa ra 4 chỉ tiêu cho việc hướng dẫn việc thích ứng với các chỉ số hệ sinh thái;

229
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233

(1) Định tính và nhạy cảm đối với những thay đổi trong cấu trúc và chức năng của hệ sinh
thái bị tác động của hoạt động khai thác
(2) Dễ dàng tính toán để hỗ trợ việc áp dụng các chỉ số trong các trường hợp nghèo dữ liệu
(3) Chi phí thấp cho phép áp dụng các chỉ số ở các nước đang phát triển; và
(4) Có tính thực tế để xác định các giá trị tham chiếu

234
235
236
237
238

Longo et al (2015) đã tìm ra một số ví dụ về các chỉ số, nhưng không có chỉ số nào được xây dựng
cho nghề lưới kéo ở Châu Á. Khu vực gần nhất mà có thể áp dụng là Địa Trung Hải bởi vì khu vực này
có khá nhiều loài (so với khu vực bắc Thái Bình Dương), số liệu nghèo nàn và nghề cá quy mô nhỏ
rộng khắp. Báo cáo tổng quan rộng có thể tìm thấy ở Sainsbury (chưa công bố), như tài liệu của
Sainsbury, danh sách các lựa chọn là rất rộng và bao gồm:
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Sản lượng khai thác
Năng suất (CPUE)
Trữ lượng
Kích thước khai thác (trung bình, phần trăm, điểm)
Kích thước từ số liệu điều tra (trung bình, phần trăm)
Phong phú của nhóm loài cá kinh tế hoặc nhóm theo phân loại ngư loại (sản lượng, năng
suất khai thác, sinh khối)
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Tỉ lệ của nhóm chỉ thị (ví dụ như cá lượng/cá hồng ( Nemipterus/Lutjanus))
Giá trị bậc dinh dưỡng trung bình trong sản lượng
Năng suất Sơ cấp Yêu cầu để có sản lượng
Hệ số cân bằng nghề cá (FiB)
Môi trường sống (nền đáy cứng/mềm, cỏ biển)
Độ dốc của đường cong độ phong phú – chiều dài
Tỷ lệ trong các khoảng kích thước chỉ số (nhỏ/vừa/lớn)
Giá trị kinh tế (giá lên bến, giá chế biến và giá xuất khẩu

Một số chỉ số có thể có giá trị vì có thể tiềm năng phù hợp với các tiêu chuẩn của Link (2002) bao
gồm:
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 Chỉ số cá lớn (LFI)
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Chỉ số cá lớn dựa vào tỷ lệ của các loài cá lớn có trong quần xã nhóm cá đáy (Longo et al 2015).
Đã có những liên kết được biết đến giữa tỷ lệ của các loài cá lớn và áp lực khai thác và chỉ số này
đã minh chứng là công cụ có ích như chúng đã được vận hành bởi OSPAR để giúp cho mục tiêu
theo dõi chất lượng hệ sinh thái. Chỉ số này cũng được đưa vào và thiết lập Mục tiêu tham chiếu.
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 Chỉ số L-fish
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Đã có nhiều nỗ lực để phát triển các chỉ số về hiện trạng hệ sinh thái khi thay đổi cấu trúc bậc
dinh dưỡng của một hệ sinh thái có một số hàm ý cho hiện trạng của các loài (bao gồm các loài
trong nhóm PET), lợi nhuận kinh tế và sự “ổn định” hệ sinh thái (tham khảo) (và xem thảo luận
trên đây về các khái niệm hệ sinh thái bị khai thác quá mức).

267
268
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Libralato et al (2008) đưa ra trước chỉ số L-Fish đã được thí điểm rộng rãi ở nhiều nghề cá, bao
gồm cả Vịnh Thái Lan. Chỉ số L-Fish được dựa trên tỷ lệ của bậc dinh dưỡng trung bình của sản
lượng khai thác đối với năng suất sơ cấp của vực nước trong đó nghề cá hoạt động. Những thay
đổi của chỉ số là quan trọng hơn giá trị tuyệt đối của nó khi hệ sinh thái trở lên quá đông bởi các
động vật bậc cao hơn có thể có vấn đề như với nhóm có bậc dinh dưỡng thấp.

272
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Như đã đề cập bởi Longo et al (2015) nghề cá Địa Trung Hải có thể hỗ trợ tốt nhất và chỉ số LFish đã có lợi thế là sử dụng được các số liệu sản lượng khai thác.
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Áp dụng chỉ số này cho nghề lưới kéo Châu Á có thể giới hạn bởi sự thiếu số liệu phi nghề cá như
năng suất sơ cấp nhưng việc thảo luận với cán bộ quản lý hoặc thông qua tham khảo tài liệu có
thể có được thông tin cần thiết.

277

Quản lý không gian

278
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282

Quản lý không gian khá phổ biến ở Châu Á nhưng chủ yếu được sử dụng để tách biệt các đội tàu
như nhóm tàu thủ công từ nhóm tàu quy mô công nghiệp (FA0 2014). Babcock et al (2005) gợi ý một
số chỉ số có thể thử nghiệm và trong quá trình thực hiện gợi ý đó một khu vực có thể được xem xét
như một ma trận của các khoảng tác động khai thác từ không đế khu vực mà “có thể gặp một số
thay đổi hệ sinh thái”.
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Các chỉ số dựa vào kích thước

284
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Kích thước của các động vật là một thuộc tính mà tích hợp nhiều thông tin về quần xã và sự ảnh
hưởng của hoạt động khai thác (Shin et al 2005). Ví dụ, kinh nghiệm về nhiều loài cá giảm kích thước
trung bình đối với áp lực khai thác. Nên nhớ rằng những thay đổi về kích thước có thể bị ảnh hưởng
8

287
288
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bới các yếu tố không liên quan đến hoạt động khai thác và có thể rằng điều đó sẽ quan trọng để sử
dụng nhiều hơn một chỉ số. Shin et al (2005) đề cập rằng số liệu kích thước có thể thu thập hiệu quả
về phương diện tài chính, là yếu tố quan trọng ở các nước đang phát triển.

290
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Chỉ số kích thước có thể hữu ích hơn khi các chỉ số về hướng của sự thay đổi hơn là chỉ thị một vấn
đề xuất hiện ở một thời điểm cụ thể. Khái niệm điểm hướng tham chiếu (RD) đã được đề xuất bởi
Link et al (2002) vì phù hợp hơn với việc theo dõi hệ sinh thái.
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Cury và Christensen (2005) đưa ra quan điểm rằng có thể cần có một số đông các chỉ số vì không chỉ
số nào có thể cho đơcj mức phản hồi cần thiết để đảm bảo rằng quản lý nghề cá có đầy đủ thông tin
dựa vào đó để đưa ra quyết định.
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Các điểm tham chiếu
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Libralato et al (2008) đề cập khái niệm về “khoảng không gian hoạt động an toàn” để xác định
khoảng hiệu suất trong đó nghề cá nên được duy trì. Điều quan tâm chính đối với việc xác định
khoảng không gian an toàn là thiết lập một điểm chuẩn thấp hơn (điểm giới hạn tham chiếu) mà xác
định nơi hoạt động quản lý cấp tiến là cần thiết.
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Đối với đơn loài/quần đàn điều này thường dựa vào sinh khối và thường có thảo luận chung giữa các
bên tham gia liên quan về mức độ chính xác và mức độ cẩn trọng được xây dựng với những ước tính
này và các điểm tham chiếu gắn kết. Đối với phức hệ đa loài, đặc biệt là bối cảnh số liệu nghèo nàn
có thể áp dụng tốt một số hướng dẫn “nguyên tắc” ít nhất là trong trường hợp đầu tiên để thúc đẩy
quá trình quản lý. Việc lựa chọn có thể được thưc hiện sau đó theo những phản hồi và kinh nghiệm.
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Tiếp cận dựa vào rủi ro đã đang được ngày càng thúc đẩy áp dụng như một cơ chế tính đến những
điều không chắc chắn trong điều kiện nghề cá có số liệu nghèo nàn và đưa ra hướng dẫn “nguyên
tắc” cho quản lý cần để xác định các ưu tiên. Bộ hướng dẫn nghề lưới kéo của APFIC gợi ý hai dạng
đánh giá ruit ro…
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1. Đánh giá rủi ro ở mức nghề cá (vd, Fletcher et al 2002) – được thực hiện để xác định các khía
cạnh của nghề cá mà cần có sự quan tâm ưu tiên. Những khía cạnh này có hoặc không thể
liên quan đến tác động của hoạt động khai thác lên nguồn lợi hoặc môi trường rộng sung
quanh. Tiếp cận đưa ra trước bởi Fletcher và ctv, bao gồm cả các khía cạnh kinh tế cũng như
sinh học.
2. Đánh giá rủi ro dựa vào loài phổ biến nhất là Phân tích Nhạy cảm Năng suất (PSA) được xây
dựng bởi các tác giả như Hobday et al (2011)
3. Đánh giá rủi ro ở mức môi trường sống, được xây dựng bởi Williams et al (2011).
Leadbitter (2013) đề nghị rằng PSA có thể được sử dụng như cơ sở cho việc thiết lập nguyên tắc ra
quyết định bởi sự chấp thuận về chính sách “không gây hại” hoặc “không có rủi ro không thể chấp
nhận”. Nói cách khác, nguyên tắc ra quyết định đối với nghề cá có thể được đảm bảo rằng không có
loài nào bị coi là rủi ro cao. Trong khi sử dụng PSA sẽ không tập trung vào sản lượng (mặc dù nó có
thể áp dụng thông qua truy cập hịa chế nhằm giảm thiểu rủi ro) điều này “sẽ đảm bảo rằng tất cả
những người sử dụng tài nguyên hiện tại của thủy sản được đưa vào quá trình quản lý trong khi vẫn
cho phép một cuộc thảo luận tìm hiểu cơ chế để có hành động quản lý”. Tập hợp được mọi người
tham gia vào quá trình quản lý và hướng thảo luận có thể bù cho bản chất rất bảo thủ của PSA.
Thách thức tiềm năng khác của việc sử dụng PSA theo cách này là có thể không đáp ứng đủ cho
những thay đổi về cường lực khai thác mà thường không được đưa vào (hiện tại) các biện pháp của
phương pháp nhạy cảm.
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Ví dụ, nghề cá có thể không thay đổi thông số ngư cụ hoặc ngư trường nhưng có thể thay đổi cường
độ khai thác (vd, số ngày đánh bắt).
Những suy nghĩ hiện tại về “khai thác cân bằng” có thể đại diện cho một cách tiếp cận đối với quản lý
nghề lướ kéo nhiệt đới đó là bảo vệ hệ sinh thái, năng suất của cá và có thể cho sản lượng khiêm tốn
cho một phạm vi đa dạng các đối tượng hưởng lợi.
Khai thác cân bằng không phải chỉ đơn giản là một thuật ngữ mà biện minh cho việc khai thác không
hạn chế. Vì với tiếp cận khai thác chọn lọc nó cũng yêu cầu có các mục tiêu rõ rang, công cụ quản lý
để có được chúng và theo dõi hoạt động của nghề cá. Mục tiêu của khai thác cân bằng sẽ khác với
tiếp cận mà tập trung vào quản lý một số loài lựa chọn và giảm thiểu rủi ro đối với những loài khác
(do đó cho phép tận dụng các nhóm vứt bỏ).
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Link et al (2002) gợi ý rằng một cách tiếp cận dựa vào xác định hệ sinh thái mong muốn và không
mong muốn với sự theo dõi để đán giá về hệ sinh thái được theo dõi về mặt xu hướng, ví dụ, xem nó
đang ở khu vực mong muốn hay dịch chuyển theo hướng hay ở cách xa.
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Điều này rất giống như cách tiếp cận được sử dụng cho đơn loài, mà tiêu biểu là trong cái gọi là
đường cong Kobe được sử dụng đối với Cơ quan quản lý khu vực đối với cá ngừ (RFMO) và các tổ
chức khác. Tuy nhiên, sự tập trung của hệ thống sẽ nhiều hơn vào việc giữ hệ sinh thái trong tình
trạng mong muốn hơn là sử dụng các giới hạn cứng để bảo vệ từng loài riêng lẻ. Một phần nguyên
nhân cho điều này là có nhiều điều không chắc chắn, không phải là ít trong số đó là sự không chắc
chắn hơn mà thông số nghề cá sẽ cần phải được giải quyết để thúc đẩy những thay đổi theo hướng
đúng. Cách tiếp cận này sẽ phù hợp với việc sử dụng các chỉ số như chỉ số L-fish nơi mà không có
điểm giới hạn tham chiếu hoặc mục tiêu giới hạn tham chiếu như vậy nhưng không gian hoạt động
mong muốn được xác định bởi hai đường biên mà vùng phân định có tiềm năng ít mong muốn.
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Thách thức của việc tái thiết
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Với một số nghề cá có những chỉ thị rõ rang mà hiện trạng hoạt động mong muốn đã vượt qua và
nghề cá đó tái xây dựng lại là cần thiết để phát triển lợi ích cho các nhóm sử dụng nguồn lợi. Với đơn
loài thì có thể đưa ra các mục tiêu định lượng cho việc tái lập lại sinh khối. Với nghề cá đa loài điều
này sẽ không khả thi, đặc biệt là khi hiện trạng hệ sinh thái không thể dự đoán. Tình trạng sẽ phức
tạp hơn bởi thực tế là một số nghề cá có thể có ít hoặc không có thông tin sẵn có từ những ngày
nghề cá mới được phát triển sẽ cản trở nỗ lực để xác định mục tiêu tái thiết lại về khối lượng, hỗn
hợp các loài và kích thước của cá.
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Có thể là cách tốt nhất về phía trước để xác định một hướng thay đổi hơn là điểm cuối và Quản lý
nghề cá thích ứng được sử dụng để xem liệu quá trình tái thiết có mang lại những gì mà các bên
tham gia liên quan yêu cầu hay không.

“Không gian hoạt động an toàn” được kết nối với các quan tâm mà một loài đơn lẻ có thể sẽ bị khai
thác đến mức mà lượng bổ sung bị ảnh hưởng, ví dụ, dưới mức an toàn sinh học. Trong khi đó, điều
này chắc chắn xảy ra trong các hệ thống đa loài nó không khả thi để theo dõi hay quản lý từng loài
một. Có lẽ một khái niệm hữu ích hơn là “không gian hoạt động mong muốn” để xác định hiện trạng
của hệ sinh thái mà cho năng suất nhưng không thể thay thế và một bên liên quan tin tưởng rằng sẽ
hưởng lợi lâu dài.
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Purpose of the project
This project will enhance the capacity of fishery managers and fishery stakeholders to develop
management plans for trawl fisheries in South East Asia.
The project involves three workshops aimed at developing and trialing information relating to the
objectives, reference points and harvest control rules for multi species trawl fisheries. In keeping
with the need to have both cost effective measures in place and regional desires to implement
comanagement the project is innovative in that it will involve scientists and non-technical
stakeholders.

Purpose of this document
This document is designed to set out the rationale for proposing a new approach to designing
management regimes for trawl fisheries that take a wide variety of organisms for use (as opposed to
discarding). Using the Asia Pacific Fisheries Commission (APFIC) Guidelines for Tropical Trawl
Fisheries (FAO 2014) as a framework we put forward some options for managing these trawl
fisheries that take into account the ecosystems in which they operate, the diversity of products and
the capacity of fishery agencies and fishers to monitor and manage.
The options we put forward challenge some of the fundamental tenets of modern fisheries
management such as selective fishing, knowledge about the status of all exploited stocks and
requiring all stocks to be maintained at or above MSY. The concepts are not new but have not
previously been brought together as the basis for generating workable trawl management plans.
As with all fisheries the approach will not deliver a fishery with zero impact. This is especially the
case for trawl fisheries where there will be a matrix of less and more impacted areas managed in a
way that, overall, impacts are kept to an acceptable level. We are cognisant of the fact that some
species will be exploited in the same or nearby areas by non-trawl fisheries and thus assuring
sustainable use by only focusing on trawl may not be possible.
The ideas in this document will be put before fisheries experts in Asia as the first step in a process
aimed at developing management tools. Once we have received some feedback from scientists and
managers we will put the ideas before fisher groups and other stakeholders to seek feedback from
those that will have to manage the fisheries.

Background to the fisheries of interest
Trawling (otter board, pelagic and beam) generates about 50% of the wild seafood production in
tropical Asia (FAO 2014) and is practiced in every coastal country. A wide variety of fish, crustaceans
and molluscs are taken for local foods and export and the product types include fresh/frozen,
processed and fish meal. The processed component includes a wide variety of products such as fish
balls, surimi and the like.
1

The case for better management
As has been alluded to above, many tropical trawl fisheries are managed to optimise the production
of a small range of species such as shrimps or some fishes. For these fisheries, measures aimed at
minimising bycatch and attaining the production objectives has been demonstrated to be successful
in a number of cases. In contrast, for those fisheries that have evolved to have a different utilisation
approach (see Table 1 extracted from Leadbitter 2013) there are currently no guiding models
available.
Table 1

Figure 1 below (based on the Gulf of Thailand) demonstrates how some of the trawl fisheries in Asia
have changed over a twenty to thirty year time period, in terms of the usage of fish species and the
response of the ecosystem to fishing pressure. The relative proportions are indicative only. In the
early years of the fishery there would have been k-selected species such as snappers and groupers
present in the catch (along with sharks and rays) but these have declined significantly. These, and
other higher value but r-selected species such as shrimps would have been a valued component of
the catch. Now, the fresh/frozen component is dominated by r-selected species such as squids and
shrimps. In the early years there would have been some k-selected species sent to the fish meal
plants due to a lack of market or poor handling. Again, these have largely disappeared from the
catches.
Figure 1 also illustrates how the fishery can be managed for a range of outcomes, depending on how
fishing pressure is controlled. The removal of higher value k-selected species from the catches could
have been halted by ensuring that effort was constrained such that these species were retained in
sufficient numbers to provide suitable catches for some dependent user groups. An intermediate
level of fishing pressure (Phase 2) would allow for a wider range of species (k and r) and, if coupled
with the development of a seafood processing industry, would allow the widest mix of products and
beneficiaries.
2

Trawl fisheries are often expected to have a degree of ecosystem change arising from fishery
development activities. The ‘clearing’ of trawl grounds to remove unwanted epifauna, rocks and
other material is a well known activity, for example. This makes the trawl ground easier to work and
has the added benefit of enabling trawlers to keep disturbing the habitat, which favours r-selected
species such as shrimp.
Changes to marine food webs arising from fishing activities are also widely documented. A well
known case is the replacement of Canadian cod by cold water shrimps after the cod stock was
seriously overfished in the 1980’s (Haedrich and Hamilton 2000). Whilst most of these changes have
been unintended there have been cases where competitors for fish, such as some marine mammals
and birds (cormorants) have been targeted for removal.
Unintended consequences may also arise from the current interpretation of the ‘ecosystem
approach to fisheries management’ which in general requires that fishing is kept very selective and
that unless a species is deliberately harvested it should be free of fishing related mortality. There is
growing evidence (Garcia et al 2012) that this approach may be less protective of marine
communities than desired as changes to the population of one species may simply favour
competitors.
Fisheries management which seeks to increase productivity by modifying the population structure of
a fished stock to remove older, slowing growing individuals and favour faster growing (generally
smaller) individuals. For trawl fisheries, van Denderen et al (2013)(and references therein) found
that trawling increased the productivity of certain species (up to a certain point) and part of the
reason for this may be the increased productivity of benthic prey that are less susceptible to
trawling.
There have been a number of modelling exercises aimed at understanding the consequences of
fishing (including trawl) in the tropical waters of Asia (Christensen 1999, Van et al 2010). These
models suggest that heavy fishing pressure in ecosystems that have many trophic levels can increase
3

yields as the removal of larger, slowing growing predators at higher trophic levels favours the
production of faster growing species at lower levels, at least for a period of time. In the absence of
the excessive fishing pressure the increase in faster growing species would put pressure on their
prey and a population decline would take place. However, if the fishing pressure shifts to those
species which have grown in number then catches may be maintained by harvesting species that can
reproduce quickly.
Thus there are well established precedents that fisheries productivity can be enhanced at both the
stock and ecosystem levels by manipulating the population structure and the
availability/productivity of prey. Despite the evidence that tropical areas may be able to tolerate
relatively high levels of fishing pressure, there are undoubtedly limits to how much fishing pressure a
system can tolerate.
Whilst marine ecosystems in general, and tropical ecosystems in particular, are highly complex there
is sufficient known such that management intervention can deliver some generally expected broad
scale outcomes. The case for waiting for more certainty in understanding the needs of all species is
not supported by the evidence of poor outcomes for fish and fishery dependent communities.
Equally, and importantly given the tens if not hundreds of thousands of people directly and indirectly
dependent upon trawl products, the case for managing these fisheries in a highly selective way, may
have passed and a new approach is needed that works for the ecosystems under consideration and
the people who depend on them.

Some overarching considerations
This paper takes the view that many of the tropical trawl fisheries in Asia are operated in a manner
that does not lend itself to the sorts of management regimes developed in (mainly) western,
developed countries. The key point of difference is the full utilisation of the catches and the
associated lower focus on selectivity. In western fisheries, especially shrimp fisheries, management
controls are focused on a small number of species and the lack of value for the discards creates no
incentive to target bycatch. This enables stock assessments to be confined to a (very) small number
of species. Moreover, it enables the management regime to be fine-tuned to become as selective as
possible for the desirable species. For many tropical Asian trawl fisheries there is no desire to be
selective as there is a larger number of products, markets and beneficiaries.
Thus, at a fundamental level the Asian tropical trawl fisheries challenge the current global fisheries
management paradigm which demands selectivity and this creates questions surrounding what
overall approach to management should be applied.
The EAFM is not predicated on selective fishing and is not inherently anti-trawl. However, much of
the implementation has been restricted to single species and, despite a global commitment to
Ecosystem Based Fisheries Management (EBFM), there remain few examples where ecosystem
considerations have gone beyond requirements to have reduced TACs to ensure food for predators
(Longo et al 2015).

Defining a desirable operating space for fisheries
The current direction for fisheries management is to define boundaries that constrain catches to a
level that delivers maximum sustainable yield, as modified by social and economic factors. The lower
boundary (limit reference point) is designed to prevent a fish stock from declining to a level that is
undesirable from a biological perspective and the upper boundary (more an aim than a boundary) is
designed to ensure that biological productivity is maximised. This approach focuses very much on
4

single species/stocks and is driven by the twin aims of maximising productivity and keeping a stock
within safe biological limits.

Defining a desirable operating space for complex, multi species fisheries has few, if any, precedents.
Not only is the overall system yield not simply the sum of all species based yields but there are likely
to be interactions between the removal of some species and the productivity of others arising from
the ‘liberation of productivity’ effect described above which may be related to either the intensity of
fishing or the type of gear used (such as mesh size, time of day fished etc).
Past attempts to manage SE Asia trawl fisheries by requiring formal stock assessments and bycatch
reduction devices (BRDs) have proven ineffective as the number of valued species has been too large
for stock assessments to be undertaken (in an economically viable fashion) and the bycatch has been
utilised, not discarded. Not taking account of local utilisation needs can undermine management and
is an issue not confined to trawl fisheries in SE Asia (Busilacchi et al 2012).
Thus there is a challenge to constrain harvesting to deliver benefits to fishery dependent
communities and industries without driving unacceptable changes in species abundance. Deciding
on the degree of acceptable change requires the involvement of various stakeholder groups. This is
particularly the case when the economic needs of the groups can be quite different with some
seeking different species (and sizes) and the suite of needs has implications for how the fishery is
managed.
Two concepts will assist stakeholders to make decisions in the light of a great deal of uncertainty,
namely:
 Adaptive Management – a term used to describe how experience (supported by data) is
used to make management changes such that the system remains with acceptable limits.
Most businesses would operate this way – changing their business strategy in response to
feedback from the market.
 Limits of Acceptable Change (LACs) - this approach has been applied in a variety of
circumstances since its development in the 1970’s. It is used in circumstances where there is
no objective measure of what is an obviously sustainable decision. As the production from
the trawl fisheries will be able to produce ecosystem states that be sustainable but at times
different there will need to be a stakeholder driven exercise that decides on what is the best
mix of products and volumes such that.

Management challenges
Defining objectives, indicators and reference points for multiproduct trawl
fisheries
As argued above trawl fisheries can be managed to deliver a variety of outcomes. These outcomes
need to be clearly defined, management measures put in place and the performance of the fishery
monitored to ensure that the outcomes are achieved.
Figure 2 presents a stylised graphic description of the 3 main harvest strategies either in use or
proposed.
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Apex predators
a. Undisturbed
ecosystem
Mid order predators
Small forage fish

b. Trophic layer removal

c. Balanced harvest

d. Selective fishing

If we consider the current best practice approach to trawl management (Figure 2d selective fishing)
there are 4 main attributes:
 Identification of target species and managing them according to reference points which are
commonly biomass based
 Minimisation of take of undesirable species
 Minimisation of risk to species for which a take is unavoidable
 Ensuring that the community/ecosystem is maintained in a state that is similar to an
unfished community/ecosystem
As discussed at length above, many of the trawl fisheries in Asia are expected to produce a wide
variety of species which feed multiple supply chains. A common consequence is a larger modification
of the food web resulting in the removal of some higher trophic layer species (as illustrated in Figure
2b – trophic layer removal). As is also discussed, there are clear ecological limits that prevent all
species being managed to produce maximum sustainable yield. There are known ecological,
economic and distributional (in terms of benefits) consequences to fishing harder and harder
(reword). These consequences may well be tolerable if the risks and consequences are discussed
with and accepted by fishery dependent communities.
Outside of selective fishing, management models suitable for the trawl fisheries of interest are not
currently available. Some of the design principles that need to be considered include:
 Costs of implementation – the countries of interest are developing countries and the
capacity to research, monitor and manage is presently very limited.
 Transition to greater detail and control via feedback and learnings
 Intent to deliver long term sustainable yields
 Intent to satisfy diversity of beneficiaries
 Ability to detect changes in marine communities at more than just a species level
The challenge with this approach in the Asian context is that there are commonly few, if any, species
considered to be target species. A wide range of species are of interest to a range of user groups. For
example, shrimps may have local food markets, certain species of fish may be a feed stock for the
surimi industry whilst inedible species will be in demand by the fish meal sector. Maximising
production for one sector may impact negatively on another, and making the assumption that
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species suited for direct human consumption are the priority may be at odds with the
needs/aspirations of fishing dependent communities.
Recently the concept of balanced harvest was developed to describe a way of liberating greater
productivity whilst protecting ecosystem structure and function by fishing in a way that is not
consistent with current management norms (Figure 2c – balanced harvest).
The central thesis of balanced harvest is that fishing mortality on any given species should be in
proportion to the productive capacity for that species, i.e. fishing mortality on sharks should take
account of their low fecundity and high trophic level whilst fishing mortality on small benthic species
should take into account their rapid growth and breeding and low trophic level (references).
Whilst intuitively appealing and probably very useful for tropical trawl fisheries the balanced harvest
concept remains an idea subject to vigorous debate. There would also be potential challenges in
implementing a scheme designed to match mortality to the species involved. For example, some
species are common across gear types and, also, the gear used by trawlers cannot be modified to
fish each species as the theory would require. However, when viewed from a spatial perspective, it
may be that the right mix of gear and spatial/temporal closures could deliver the desired outcome
on a regional or subregional scale.

Indicators and reference points
Modern fisheries management requires a mechanism for tracking key indicators of the status of a
fishery and agreed thresholds (limit and target reference points) that trigger management action. In
broad terms there are many indicators of fishery performance, a smaller suite of limit and target
reference points and an even smaller number of cases where these have been implemented.
Link et al (2002) sets out four criteria for guiding the adoption of ecosystem indicators;
(1) quantitative and sensitive to changes in the structure and functioning of ecosystems
induced by fishing activities;
(2) easy to calculate, in order to facilitate its application in data-poor cases;
(3) low-cost to allow its application in developing countries; and
(4) practical for defining reference values
Longo et al (2015) explore a number of examples of indicators, non of which have been developed
for trawl fisheries in Asia. The closest area which may have some applicability is the Mediterranean
due to its relatively (compared to the north Pacific) large number of species, poor data and
widespread small scale fisheries. An extensive review can be found in Sainsbury (unpublished).
This paper does not recommend one indicator versus any other and, as documented by Sainsbury
the list of options is extensive and include:








Catch
Catch rate (CPUE)
Biomass
Sizes from catch (mean, percentiles, grades)
Size from surveys (mean, percentiles)
Abundance of indicator taxonomic or commercial group (catch, catch rate, biomass)
Ratio of indicator groups (e.g. Nemipterus/Lutjanus)
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Mean trophic level in catch
Primary Production Required (PPR) to support catches
Fishery in Balance (FiB)
Habitat area (hard/soft seabed, seagrass)
Slope of abundance-length curve
Proportion in indicator size ranges (small/medium/large)
Financial value (first landed value, processed sale value, export value)

Several indicators which may be of value due to the potential to satisfy Link’s (2002) criteria include:
 Large Fish Indicator (LFI)
The large fish indicator is based upon the proportion of large fish in demersal fish assemblages
(Longo et al 2015). There are known (but not exclusive) links between the proportion of large
fish and fishing pressure and this index has proven to be a useful tool such that it has been
operationalised by OSPAR to help monitor ecological quality objectives. It has also been
incorporated through and has an established Target Reference Point.
 L-fish index
There has been a considerable amount of effort put into developing trophodynamic indicators of
ecosystem state as changes in the trophic structure of an ecosystem have a number of
implications for the status of species (including PET species), economic benefits and ecosystem
‘stability’ (refs)(and see discussion above about the concept of ecosystem overfishing).
Libralato et al (2008) put forward the L-Fish index which has been trialled on a wide variety of
fisheries, including the Gulf of Thailand. The L-fish index is based on the ratio of the average
trophic level of the catch to the primary productivity of the waters in which the fishery operates.
Changes in the index are more important than absolute values as ecosystems that become
overpopulated by higher level animals may be as problematic as those with a preponderance of
lower trophic level animals.
As mentioned by Longo et al (2015) the Mediterranean fisheries may be the closest analogue
and the L-fish index has the advantage of being able to utilise landings data.
Its applicability to the trawl fisheries of Asia may be limited by the lack of non-fisheries data such
as primary productivity but discussions with officials and literature searches may yield the
necessary information.

Spatial management
Spatial management is common in Asia but mainly used to separate fleet sectors such as artisanal
fishers from industrial fleets (FA0 2014). Babcock et al (2005) suggest several indicators that could
be trialled and in doing so suggest that an area could be viewed as a matrix of fishing effects ranging
from non to areas that “may experience some ecosystem change”.

Size based indicators
Size of animals is an attribute that integrates a lot of information about a fish community and the
effects of fishing (Shin et al 2005). For example, many species experience declines in average size in
response to fishing pressure. It should be noted that changes in size may be influenced by factors
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unrelated to fishing and it may be that it would be important to use more than one indicator. Shin et
al (2005) mention that size data can be costs effective to collect, an important factor in developing
countries.
Size indicators may be more useful as indicators of the direction of change rather than an indication
of a problem occurring at a particular point in time. The concept of Reference Direction (RD) points
has been suggested by Link et al (2002) as more suited to ecosystem monitoring.
Cury and Christensen (2005) make the point that there is likely to be a need for a variety of
indicators as no one single one is able to provide the level of feedback required to ensure that
management has sufficient information upon which to make decisions.

Reference points
Libralato et al (2008) mention the concept of a ‘safe operating space’ to define the range of
performance within which the fishery should be maintained. A key consideration in defining the safe
operating space is establishing a lower benchmark (limit reference point) that defines where radical
management action is required.
For single species/stocks this is commonly based on biomass estimates and there is commonly
considerable discussion amongst stakeholders about the degree of accuracy/precision and levels of
precaution built into both these estimates and the linked reference point. For multispecies
complexes, especially in data poor situations it may well be more useful to apply some ‘rule of
thumb’ guidance at least in the first instance so as to drive the management process. Refinement
can take place at a later date following feedback and experience.
Risk based approaches have been increasingly promoted as a mechanism for taking into account
uncertainties in data poor situations and providing ‘rule of thumb’ guidance for managers needing to
determine priorities. The APFIC Trawl Guidelines recommend two types of risk assessments…..
1. Fishery level risk assessments (e.g. Fletcher et al 2002) – undertaken to identify aspects of
the fishery which require priority attention. These aspects may or may not be related to the
impacts of fishing on the resources or the wider environment. The approach put forward by
Fletcher et al covers socio economic aspects as well a biological aspects.
2. Species based risk assessments best typified by the Productivity Susceptibility Analyses
developed by authors such as Hobday et al (2011)
3. Habitat level risk assessments, developed by Williams et al (2011).
Leadbitter (2013) suggests that the PSA could be used as the basis for the establishment of decision
rules driven by the adoption of a ‘no harm’ or ‘no unacceptable risk’ policies. In other words, a
decision rule for a fishery could be ensuring that no species are deemed to be at high risk. Whilst
such a use of the PSA would not be focused on yields (although it may have implications via access
constraints aimed at reducing risks) it would ‘it would ensure that all the current users of
the fisheries are brought into the management process while still permitting a discussion that
explores mechanisms for taking management action.’ Bringing people into the management process
and driving discussion may compensate for the very conservative nature of the PSA. Another
potential challenge of using the PSA in this way is that it may not be responsive enough to changes in
fishing effort which are not picked up in the (current) measures of susceptibility. For example, the
fishery may not change gear configuration or area fished but could change fishing intensity (e.g. days
fished).
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Current thoughts about ‘balanced harvesting’ may represent an approach to managing tropical trawl
fisheries that is protective of the ecosystem, productive in terms of fish and able to deliver a modest
yield to a diverse range of beneficiaries.
Balanced harvest is not simply a term that justifies unrestricted harvest. As with a selective harvest
approach it too requires clear objectives, management tools to achieve these and monitoring of
fishery performance. Balanced harvest objectives would differ from an approach that focused on
managing selected species and minimising risk to others (thus allowing utilisation of discards).
The ‘safe operating space’ is linked to the concern that single species may be fished to levels at
which recruitment is affected, i.e. below safe biological levels. Whilst this undoubtedly occurs in
multispecies systems it is not feasible to monitor and manage every species. Perhaps a more useful
concept is a ‘desired operating space’ which defines an ecosystem state that is productive but not
unaltered and one that stakeholders believe is beneficial over the long term.
Link et al (2002) suggest a management approach based on identifying desirable and undesirable
ecosystem states with monitoring to gauge how the ecosystem is tracking in terms of direction, i.e.
whether it is staying in the desired area or moving towards or away from it. This is very much
analogous to the approach used for single species, as typified in the so called Kobe plots used by
tuna RFMOs (and others). However, the focus of the system would be more on keeping an
ecosystem in a desired state than using hard limits to protect individual species. Part of the reason
for this is that there are a number of significant uncertainties, not the least of which is uncertainty
over which fishery parameters would need to be addressed to push changes in the right direction.
This type of approach would suit the use of indicators such as L-fish where there is no target or limit
reference point as such but a desired operating space defined by two boundaries that delineate
zones that are potentially less desirable.

The challenge of rebuilding
For a number of fisheries there are clear indications that a desirable operating state has passed and
that fishery rebuilding is required to grow the benefits for user groups. For single species it is
possible to set quantitative targets for rebuilding biomass (or a proxy). For multi species fisheries
this may not be feasible, especially when ecosystem state is unpredictable. The situation is further
complicated by the fact that some fisheries may have little or no information available from the
early days of fishery development which would hamper efforts to identify rebuilding targets in terms
of volumes, species mix and sizes of fish.
It may be that the best way forward is to specify a direction of change rather than an endpoint and
that Adaptive Management is used to whether the rebuilding process is delivering what stakeholders
require.
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Appendix 5

Introduction to Kien Giang trawl fishery
Prepared by Thong Ba Nguyen

Bangkok, 5-7 April 2016

Kien Giang’s fishing fleet structure
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Kien Giang’s fishing fleet structure
 More than 20 fishing gears, mainly:
 Trawler: 31,1%.
 Pure seiner: 3,4%.
 Gillneter: 34,4%
 Hook and liner: 17,3%.
 Pot and trap: 3,1%
 Others: 8,0%.
 Transhipment vessel: 2,7%.

Kien Giang’s fishing fleet attributes

-

Equipments onboard:
Echosounder
Telecommunication
GPS
Net drum
Fish preserved by grinded ice (ice block kept
onboard)

Fishing grounds
 Fishing grounds:
- Mainly the Gulf of
Thailand
- Some operating in
the Southeast

Kien Giang’s landing information in 2015





Annual landing in 2015: 493,824 tons, increased by 6,64%
compared to 2014.
 Shrimp: 40,025 tons (8.1%);
 Squid, cuttlefish: 63,065 tons (12.8%);
 Other fish: 346,095 tons (70.1%);
 Others: 44,639 tons (9.0%).
Landing of trawl fishery accounted for 75% volume of the
province.
Source: Kien Giang DARD, 2016.

Annual landing volume of Kien Giang capture
fishery (tons)
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Seafood/fish processing industry
 Fishmeal: 12 processing companies, capable
to produce fishmeal of 147,700 tons per year
 Production of fishmeal reported in 2015:
106,700 tons;
 Surimi: AOKI (about 4,000 tons per year) and
others
 Cephalopod (squid, cuttlefish, octopus: Huy
Nam
 Other seafood:

Legal framework
 Freezing number of small trawler, below 90 HP;
 Closed area; zonation (coastal, nearshore and
offshore);
 Meshsize regulation: >150HP trawlers (40 mm),
shrimp trawlers (30 mm);
 Species regulation;
 Promoting FIP for trawl fishery;
Source: Decision # 23/2015/QD-UBND issued by
Kien Giang Provincial People’s Committee.
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Issues being faced by the fishery
 Insufficient labor force
 Limitation of the fishing and preserving
technology
 Weak management of labor force leads to risks to
vessel owner rather than crew
 Long haul duration (6-8 hours per set)
 Poor infrastructure
 Weak linkages among actors along supply chain

Issues being faced by the fishery
 Poor data collection (landing, species
composition, biological data, size…)
 Insufficient fish stock assessment
data/information
 Free movement of offshore vessels within
offshore waters of Vietnam EEZ
 Limited resources needed for management
 Increasing demand on fishmeal
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Definitions
Maximum Sustainable Yield (MSY): the maximum average annual catch that can be
removed from a stock over an indefinite period without having any negative effect on
resource potential under prevailing environmental conditions.
Overfishing:
Recruitment overfishing:describes a situation where excessive fishing has produced a
decline of the abundance of spawning fish and consequently low recruitment of young fish
back into the population. This recruitment overfishing may lead to a temporary or long
term collapse of the stock.
Growth overfishing:Occurs when too many small fish are being harvested too early in
their life history, through excessive fishing effort and poor selectivity (e.g. too small mesh
sizes) and the fish are not given enough time to grow to the size that would produce the
maximum yield (and price).
Overfished: a stock with anabundance below the sustainable level. A fish resource
can remain overfished for a period of time after overfishing has been controlled.
Management measure:
Catch per Unit Effort (CPUE): The amount of catch per one unit effort (also known as
catch rate e.g. kilogram/day). When standardize CPUE can be used indicator for measuring
the change in the abundance of the fish resources.
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EXECUTIVE SUMMARY
Marine fisheries are important both socially and economically for Thailand. However, there
are a number of challenges that, unless addressed urgently, could have serious impact on
the future of these fisheries. These include severe degradation of the fish resourcesthrough
overcapacity that has resulted in lower catch rates, large quantities of small low value/trash
fish, including juveniles of larger commercial species, and Illegal, unreported and
unregulated fishing (IUU). Critical fish habitats (mangroves, sea grasses and coral reefs)
degradation has contributed to this decline. This situation has occurred mainly as a result of
a lack of control of an ever increasing number of vessels and uptake of new technologies
over the past 30 years, resulting in excessive fishing capacity and fishing effort.
The new Royal Ordinance for Fisheries B.E. 2558 (2015) recognize the significance of
managing the fisheries resources of Thailand sustainably and requires the development and
implementation of a fisheries management plan. This Marine Fisheries Management Plan
(FMP) 2015-2019outlines the nature of the management challenges facing Thailand and
details what actions and management measures are required to transform what is now
essentially an open-access fishery into a limited-access fishery based on balancing the
fishing effort with the productivity of the resources (maximum sustainable yield (MSY)). The
Marine Fisheries Management Plan (FMP) of Thailand is closely linked to the National Plan
of Action to prevent, deter and eliminate Illegal, unreported and unregulated fishing 2015
(NPOA-IUU) and the National Plan of Control and Inspection (NPCI) 2015.
The FMP recognizes that there are many threats to the sustainable management of marine
fisheries in Thailand, but based on a risk assessment it has identified the urgent issues as (i)
overfishing and overcapacity, especially the commercial fleet and (ii) IUU fishing.
The FMP aims to reduce the fishing capacity and fishing effort to limit the catch at or near
the MSY. The specific capacity reductions targets are (i) fordemersal fish; 40% in the Gulf of
Thailand and 10% in the Andaman Sea and (ii) for pelagic fish; 30% in the Gulf of Thailand
and 20% in the Andaman Sea. The main measures to achieve these targets will be the
removal of currently illegal commercial fishing vessels, plus a series of temporal closures to
remove any excessfishing effort. Compensation incentives will be used, as well as buy-back
scheme.
The FMP is also designed to reduce the level of IUU fishing to reduce the level that can be
controlled through regular MCS arrangements in the future. Specific management measures
to achieve this include:
 strengthening Monitoring, Control and Surveillance measures through institutional
changes and increased resources and capacity for MCS; and
 improving the licensing and registration systemso that all vessels are registered
and licensed. Any vessel with a history of IUU will not be registered.
The FMP details all management measures needed to meet the FMP’s objectives as well as
key performance indicators and timelines. It also specifies how the measuresare to be
implemented and by whom in a Work plan for implementation 2015/16.
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Other lower priority issues are being managed through a number measures that are
relevant to these challenges. The high catch of juveniles of larger commercial species is
being managed through mesh size limitations and spatial and temporal closures.
Conflicts between sub-sectors are being managed through declaration of exclusive
fishing rights to different zones (distance from the coast). Critical habitats will be
restored through increased collaboration and cooperation with other agencies that
is mandated to protect and conserve the marine environment .
The FMP also recognizes the importance of better data and information to inform management
decision making and proposes several important changes on research, data and information
that can be used in the future management of Thailand’s marine fisheries. Lastly the FMP
recognizes the need for institutional changes and strengthening the human capacity to improve
future fisheries management.
The implementation also requires the provision of the adequate financial, technical and
human resources. The Thai Government commits to allocate funding as well as increase
significant number of personnel for various activities of FMP implementation.
The FMP will be reviewed every year with a report on progress against the objectives.
A major evaluation and review of this plan will be carried out every 2 years, and if
appropriate, the issues, goals and objectives will be modified.
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1. INTRODUCTION
For the past 30 years, fisheries resources and the marine environment have been seriously
degraded through overfishing brought about by a lack of control of fishing capacity that was
allowed expand, both in terms of increasing number of fishing vessels and in adopting new
technologies, which were not commensurate with the natural productivity of the resources.
These challenges provided fertile ground for the proliferation of illegal, unreported and
unregulated (IUU) fishing within Thai fisheries waters by both Thai and foreign vessels and
outside Thai waters (high seas and fisheries waters of other States) by Thai fishing vessels. Prior
to 2015, Thailand’s fisheries operated under an outdated fisheries legislation (Fisheries B.E.
2490 (1947) that supported open access to anyone wanting to fish.
Thailand is now committed major reforms based on a limited entry regime. These reforms are
enabled through a new Royal Ordinance for Fisheries B.E. 2558 (2015) to be submitted to
Cabinet later in 2015. The Royal Ordinance for Fisheries instructs the Department of Fisheries
(Ministry of Agriculture and Cooperatives) to develop and submit a management plan for
consideration of the Ministry of Agriculture and Cooperatives Committee and to the Cabinet for
approval. This Marine Fisheries Management Plan (FMP) of Thailand outlines the actions and
measures needed to achieve sustainable fisheries in the future and to control the fishing
capacity to a level commensurate with the maximum sustainable yield (MSY) of the resources.
The FMP is closely linked to the National Plan of Action for Illegal, unreported and unregulated
fishing 2015 (NPOA-IUU) and the National Plan of Control and Inspection (NPCI 2015) that
specifies how the rules and regulations are to be enforced and complied with.

Scope
The FMP applies to all marine capture fisheries both artisanal and commercial vessels in Thai
waters as well as marine capture fisheries conducted by Thai vessels in the exclusive economic
zone (EEZ) of other States and the high seas. In Thai waters the fishing areas are those in the
east (Gulf of Thailand) and those to the west (Andaman Sea).These fishing areas are depicted in
Fig. 1 below. Where real differences in management are required between the Gulf of Thailand
and the Andaman Sea these have been specified in the plan’s objectives (see Section 4 and 6:
Objectives, targets and management measures).
Figure 1: Gulf of Thailand and Andaman Sea marine fishing areas
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The FMP covers the species of:
 All pelagic species;
 All demersal species; and
 All highly migratory tuna and tuna-like species (often managed under a Regional
Fisheries Management Organization (RFMO);and
 Other non-target, associate or dependent species taken while fishing, such as
endangered and threatened species.

Vision, goals and underlying principles
The vision for the future of Thailand marine fisheries through the reform of fisheries development is:
Sustainable marine fisheries that are well governed and supported by healthy
habitats and environment, resulting in combating IUU fishing, increasing economic
returns and improving livelihoods
This broad vision can be broken down into a number of goals that address major issues (see
below):
Goals:
1. Reform Thailand’s marine fisheries into a limited access regime where the fishing
effort is commensurate with the maximum sustainable yield (MSY);
2. Prevent, deter and eliminate IUU fishing;
3. Increase benefits for and reduce conflicts among major stakeholders;
4. Improve the marine environment; and
5. Strengthen capacity to sustainably manage the fisheries

This FMP is based on international best practice and Thailand’s international fisheries
obligations and applies the Ecosystem Approach to Fisheries Management (EAFM) that aims
to balance ecological well-being (fish resources and the environment) with human wellbeing (social and economic benefits).
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Key principles of the FMP
 Sustainable development that promotes a balance
between ecological well-being (e.g. healthy fish resources
and environment) and human well-being (e.g. food
security, employment, livelihoods, income) so that the
benefits derived from the fisheries are available for future
generations;
 Good governance that facilitates the setting of rules and
regulations and adequate resources and arrangements for
compliance and enforcement;
 Effective law enforcement to ensure that management
measures are complied with;
 Cooperation and coordination both vertically across
different levels of government and society and horizontally
across agencies and sectors;
 Adaptive management that embraces change through
learning and adapting; and
 Precautionary approach that does not delay action
because of lack of information and manages cautiously
when uncertainty exists (e.g. uncertainty in the MSY
estimate).

Policy Framework and National legislation
The management plan is developed in accordance with the new Royal Ordinance for
Fisheries B.E. 2558 (2015) and sets out management actions and key performance measures
to allow for assessment of the degree to which the objectives are being achieved.

Operation of the FMP
This FMP will operate from 2015 to 2019 inclusive. During this period the Thailand Department
of Fisheries (DOF) will use this plan to implement the measures and to develop the regulations
for the fishery. The FMP will be evaluated annually, based on the best scientific information
available and on the performance of the fishery, with a report to the Minister of Agriculture and
Cooperatives and the National Fisheries Committee on the performance of the fishery against
all indicators and benchmarks.
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2. CURRENT SITUATION OF THAI MARINE FISHERIES
Importance of marine fisheries to Thailand
Marine fisheries are important both socially and economically for Thailand. Fish are very
important to the food security and self-sufficiency of Thailand. Based on a recent survey
(July 2015), a total number of 42,512 active Thai fishing vessels caught 1.56 million tonnes in
2014. This catch supports the livelihoods, incomes and employment for about 172,430
fishermen (82% migrants) and about 515,000 people employed in supporting industries,
mostly women (e.g. fish processing industry, ship building industry, canned and frozen
fisheries product factories, fish meal factories). For rural Thailand, fish constitutes a
generally affordable source of protein, contributing significantly to dietary health and food
security, particularly the more than 2,500 villages of artisanal fishing communities along the
coasts. Thailand is also a major seafood producer and exporter. In 2013, exports totaled
1.74 million tonnes, valued at USD6,506 million and imports totaled 1.67 million tonnes
valued at USD2,845 million(DOF, 2015).

History of Thai fisheries development
Prior to 1925, the fishing was mainly bypole line and bamboo stake trap along the coastline
with small non-motorized vessel in depth less than 20 meters. In 1930,motorizedtrawler
from Japan were tried the in Gulf of Thailand but it was not popular. It was then modified
with fishing boat and called “Purse seine” that was favoured by Thai fishers. It targeted for
pelagic fish, especially “Indo Pacific mackerel”. The number of this vessel rapidly increased
and result the increasing of an average annual catch approximately 100,000 tonnes per
year.
In 1960, a trawler was brought from Germany to use in Gulf of Thailand. It was very efficiency. It
was widely used because its efficiency to fish both day and night. The number of trawlers
dramatically increased and that resulted in a reduction of the fishery resources in Thai water.
Later, fishers developed bigger vessels equipped with higher horse power, communication and
sounder technology that could fish further offshore and for a longer duration. These big trawlers
fished seas near Cambodia and Vietnam.
Neighboring countries started to announce their exclusive economic zone (EEZ) (12 nautical
miles to 200 nautical miles) in 1977. Thailand established its EEZ on 23 February 1981. The
declaration of the EEZs resulted in a reduction of fishing ground that Thai fisher were allowed to
fishfrom 770,000 to about 245,271 square kilometers. This brought small vessels back to Thai
water, although medium vessels were still fishing in the same area with permission of the
coastal state. On the other hand, large vessels could go further and search for new fishery
resources. At that time, Malaysia, Indonesia, and Brunei had not yet established their EEZs and
also there was no agreement to fish with other countries.
Then in 1994, large vessels went out even further to Bangladesh, India, Sri Lanka and Yemen.
However, they started to not grant fishing permit for foreign fishing vessels. In order
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to fish in another country, fishers had to become a business partner to that country. They had to
change their flag to that particular coastal state, such as Indonesia and Malaysia. Another type
of agreement was to lend the vessels to a coastal state, such as Iran. In 2008, these certain type
of business agreements became limited and Thai fishing vessels needed to go fishing in other
countries. In 2014, Myanmar recently cancelled foreign fishing vessel permission and Papua
New Guinea also removed it in 2015.
Thailand became top seafood producer in the world. Meanwhile, seafood industry have
expanded and resulted high demand of seafood raw materials to supply the industry. Most
of raw material came from Thai fisher that fished outside Thai waters and brought back to
feed the industry. Thai fishery has developed a lot and became more complicated while Thai
fishery laws were outdated and not capable to control the development.
Total catch data in 1981 was classified the fishing ground whether it was from Thai water or
not. After Thailand announced EEZ, production from fishery was sorted into Thai waters and
outside Thai waters, which the number of production varied according to that coastal and
port state policy. In 2008, Indonesia and Malaysia which are the main fishing ground of Thai
fisher, did not allow foreign fishing vessels in their area. So, Thai fisher had to change their
flag state to allow them to fish in that area. That resulted rapid reduction of total capture
production from 2008 (Fig. 2).
Figure 2: Total capture production of marine fish inside and outside of Thai waters and
fishing vessel numbers 1953-2012(DOF, 2015)

Year
year
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Current status of the fishery resources and habitats
Fisheries resources
The fisheries resources, especially in coastal waters, are severely degraded as shown by:
1. Declining abundance as indicated in declining CPUE in trawl surveys;
2. Catches equal to or greater than estimated potential yields (MSY);
Declining CPUE of trawl surveys: Thailand has undertaken regular surveys with dedicated
research vessels since the early 1960s. In the Gulf of Thailand, the CPUE declined steadily from
1961 to 1990 indicating an early decline in the abundance of demersal fish in the area during a
time of heavy fishing pressure that coincided with introduction of trawling and then purse
seining to Thailand. The CPUE then plateaued out at a level that is now only 9% of the original
CPUE (Fig. 3).
Figure 3: CPUE (kg/hr) of research vessel in the Gulf of Thailand trawl surveys from 1961
to 2014.
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In the Andaman Sea, the catch rate also declined steadily in the 1960s and the catch rate in
2014 was only about 25% of the 1966 value (Fig. 4).
Figure 4: CPUE (kg/hr) of research vessel trawl surveys in the Andaman Sea from 1966
to 2014
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Catches equal to or greater than estimated potential yields (MSY):Based on recent stock
assessments, the estimated fishing effort for demersal fish in the Gulf of Thailand exceeds the
MSY effort by 32.8%, and 5.3% for the Andaman Sea. For pelagic fish (except anchovies), the
current fishing effort exceeds the MSY effort by 27.0%, compared with 16.5% for the Andaman
Sea. Fishing effort for anchovies appears to be in balance with the MSY. More details of the
stock assessment methodology and results are at Appendix D, which presents detailed
information on the MSY of the fisheries resources of Thailand. Stock assessments for key species
have also been carried out in the past (see Appendix D), and these also show that the majority
of species (82% of demersal species, 78% of pelagic species) were overexploited, some as early
as 1991. The three species of anchovies studied were all slightly overexploited. It is planned to
repeat some of these single species assessments in the future (see Appendix Efor details).
Table 1: Maximum Sustainable Yield of Marine Fisheries Resources in Thai waters
Location

MSY
(tonnes)

Optimal
Fishing
Effort

Current
Catch
(tonnes)

Current
Fishing
Effort

(1) Demersal Fish*

Status of Fisheries
Exceeded/
Balanced/ Lower

Percentage

Exceeded (million hours)

Gulf of Thailand

794,771

24.33mh*

503,276

36.20 mh

11.87

32.8%

Andaman Sea

240,519

4.81mh

177,684

5.09 mh

0.28

+5.3%

(2) Anchovies
Gulf of Thailand

191,785

Andaman Sea

32,944

Lower/Exceeded (days)
114,588
days
52,014
days

183,216
33,903

115,600
days
51,520
days

(3) Other pelagic fish
Gulf of Thailand

248,176

Andaman Sea

118,477

130,493
days
54,238
days

1,012

+0.9 %

494

-1.0%

Exceeded (days)
245,986
99,039

178,709
days
64,925
days

48,216

27.0 %

10,687

16.5 %

* Demersal fish refers to all bottom dwelling fish including crustacean and mollusks.
*mh = Million hours
Quantities of juvenile fish taken
In the Gulf of Thailand, the proportion of low value/trash fish in the fishery statistics has steadily
increased. A significant part of this low value/trash fish is made up of juveniles of commercially
important species that could grow to mature and spawn and also fetch a higher price.
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Research in Thailand has shown that the around 50% of the catch of trawlers consists of
small low value/trash fish. Of this huge quantity, about 35% consists of juveniles of larger
more commercially valuable fish. (Supongpan and Boonchuwong, 2010).
Current status of critical habitats
As of the year 2015 Thailand had 2,455.34 km2 of mangroves along the coasts of the Gulf of
Thailand and the Andaman Sea (DMCR, 2015). Approximately 80–90% of mangrove forests
along the Gulf of Thailand have disappearedin the last 30 years (Thampanyaet al., 2006).
The Andaman coastexperiencedless development pressure than the Gulf of Thailand but
losses are high here also (20% between 1975 and 2005).
As of 2015 Thailand had 238.33 km2 of coral reef (DMCR,2015). On the Andaman Sea coast,
it has been estimated that only 12% are in good condition while the remainder are fair to
very poor. The total area of seagrass beds ca. 255.73 km2 (DMCR, 2015), are also threatened
by overexploitation of fish, physical modification, nutrient and sediment pollution,
introduction of non-native species, and global climate change.

Fleet profile and catches
Thailand tropical seas support many species of fish (multi-species) and there are also many
types of fishing gear (multi-gears). Most fishing gears can catch more than 100 species and
there are more than 20 types of fishing gear. The majority of fishing vessels are also
artisanal and support a large number of fishers and fishing communities. This multispecies/multi-gear nature and artisanal nature of the fishery needs to be taken into account
when assessing the status of the resources and applying management measures based in
the context of temperate fisheries.
Fishing fleet
Fishing vessels in Thailand are categorized into two artisanal categories, three commercial
categories based on size, as well a category of transshipment vessels (See Appendix A for
details) and fishing license system is shown in Appendix C.A survey of vessels in Thailand
was conducted from 10 June to 31 July 2015 (presented in Table 2 below).A total of 45,805
vessels were discovered in the survey which consists of 42,512 active fishing vessels (78%
artisanal and 22% commercial) and 3,293 vessels were eitherinactive, operating outside of
Thai waters or support vessels. A total of 32,408 were fishing in the Gulf of Thailand and
10,104 in the Andaman Sea. The number of vessels by gear type is shown below in Table 2.
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Table 2: Number of fishing vessels and fishing gears by fishing vessel category in Thai
waters (survey in 2015).
Category of Fishing Vessels
Type of Fishing
Gears

All

Small
Artisanal

Categories

Large
Artisanal

Small
commercial

Medium
commercial

Large
commercial

5 - < 10 GT
3,441

10 - < 20 GT
2,180

20 - <60 GT
3,457

60 GT
1,259

Demersal fish

37,159

< 5 GT
26,822

Trawl
Push nets
Gill nets
Traps
Hook and lines
Falling nets

4,087
1,529
18,415
4,277
2,447
3,470

225
972
16,524
3,242
2,097
1,452

304
277
1,282
422
230
673

517
121
356
283
73
672

1,945
113
229
312
43
638

1,096
46
24
18
4
35

Other
Anchovies
Anchovy purse
seine
Anchovy Falling
Nets
Anchovy Lift Nets
Other Pelagic fish

2,934
1,233

2,310
113

253
148

158
224

177
474

36
274

439

13

49

58

129

190

781

98

99

162

338

84

13
4,120

2
2,288

0
391

4
260

7
510

0
671

Surrounding nets
Gill nets
Pound net
Total

1,090
2,929
101
42,512

35
2,185
68
29,223

46
329
16
3,980

68
184
8
2,664

312
189
9
4,441

629
42
0
2,204

Of these active fishing vessels, only 46% were both registered and licensed for the gear they
were using (correct gear) (Table 3). The fishing activities of the illegal vessels have been
temporarily ceased.
Table 3:Total number of surveyed vessels by registration and licensing as of1 August 2015

Category

Artisanal
Commercial
Total

Number of
active
fishing
vessels
operating in
Thai waters
33,205
9,307
42,512

Number
registered
and
licensed

Number
registered
and
incorrect
license

13,969
5,469
19,438

2,658
2,658

Number
Number
Number
operating
registered unregistered outside
and
and
of Thai
unlicensed unlicensed
waters
14,937
980
15,917

4,297
202
4,499

238*

*Note: 238 surveyed fishing vessels have historical background of operating outside Thai
waters, 76 fishing vessels obtained fishing licenses in 2014. In 2015, some vessels are
not active due to license expiration of coastal states, and some are applying for licenses
for the high seas.
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Fishing gears
The main fishing gears used on the commercial vessels are bottom trawls, purse seines and
falling nets. Smaller vessels use a wide variety of fishing gears including gill nets, falling nets,
traps and hook and lines. Across the whole fleet, the most common net is the gill net, which
is mainly operated by artisanal vessels. The largest number of trawls and purse seines are
operated by the commercial vessels.
Catch composition by fishing ground, vessel category and species groups
The total catch reported for the Thai fishing fleet in 2014 was 1.56 million tonnes; 67.1%
was caught in the Gulf of Thailand, 26.4% in the Andaman Sea, and 6.5% from outside Thai
waters. The bulk of the catch comes from commercial vessels. In 2014, commercial vessels
in the Gulf of Thailand took 87.8% of the total catch, while in the Andaman Sea they
accounted for 85.9%. This information is summarized in Table 5 below:
Table 5:Totalestimated catches* (tonnes) in 2014 (DOF 2015)
Gulf of Thailand

Andaman Sea

Resources
Artisanal

“Demersal fish”**
Anchovies
Other pelagic fish
Subtotals
Totals
Grand total

Commercial

88,155
461,995
0
189,789
39,071
266,625
127,226
918,409
1,045,635

Artisanal

Outside
Thai waters

Commercial

24,927
184,304
0
38592
32,998
130,239
57,925
353,135
411,060
1,557,860

101,165***

* Note:

The catches of 2014 were estimated based on the total number of fishing vessels
operated in Thai waters in 2015 multiplied by the average CPUE of each gear and
the total fishing effort in 2012.
**Note: “Demersal fish” refers all demersal species, including crustacean and molluscs.
*** Note: Catch data from outside Thai waters based on imported catch by Thai FVs when
applied for tax exemption at Fisheries Foreign Affair Division, DOF. The total
catch landing for Thai FV operating outside Thai waters is not completely
reported.
Catch from trawls and purse seine dominate the total catch, amounting to around 80% of
the catch in 2014. Catch from trawls and purse seine were 628,470 and 530,441tonnes (44%
and 36%) respectively. Other gears (gill nets, light luring, hooks, stationary gears etc. were
297,784tonnes (20%). The artisanal fishery takes a wide range of species, the major
categories being squid, pelagic fish and a large group that can only be identified as a group
of “other” catch (see Fig.5). The commercial fishers, on the other hand, take a mixture of
pelagic and demersal fish, with a large category of small low value/trash fish. In the
commercial trawl fishery, small, lowvalue/trash fish comprise 45% of the total catch. Of this
large quantity (290,000 tonnes in 2014), about 35% consists of juveniles of larger more
commercially valuable fish. (Supongpan and Boonchuwong, 2010)
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Figure 5: Catch composition of the artisanal and commercial fleets in 2014 (DOF 2015)

Details of the catches of by vessel type, gears and species groups is given in as an Annex in
the stock assessment report at Appendix D.
An important conclusion from the analysis of fleet and catch profile is thatin formulating
management measures, it is important to note that commercial fishing vessels make up only
20 percent of the number of fishing vessels but take about 90 percent of the catch tonnage.
On the other hand, the majority of fishermen are artisanal fishermen and their catches
support an important food supply chain that involves a large number of women in
buying/selling and in processing. Fish also form an important part of the livelihoods of
fishing communities; the fish caught by the fishermen are consumed at home. Therefore,
any management measure needs to consider the impacts on the artisanal sub-sector with
the goal to improving their standard of living.

Current management arrangements and measures
Responsible agencies with Thailand
Thailand’s marine fisheries are managed by the Department of Fisheries (DOF) of the Ministry of
Agriculture and Cooperatives (MOAC) who also have overall responsibility for MCS. The Marine
Department is responsible new vessel registration, vessel permit renewal, change of vessel lists,
seaman book and issue the mechanic and captain certificates. Management of the marine
environment is the responsibility the Department of Marine and Coastal Resources (DMCR)
under the Ministry of Natural Resources and Environment (MNRE). The Thailand Maritime
Enforcement Coordinating Centre (Thai-MECC), headed by the Royal Thai Navy, handles security
issues and protection of the marine resources. They also carry out the inspection on maritime
transport safety and identify zones.
Within Thailand DOF, DMCR, Thai-MECC and the Marine Department collaborate and integrate
efforts on the following five key areas:
- MCS operation;
- National observer program activities;
- Port sampling activities;
- Compliance and enforcement activities; and
- Data collection and management activities.
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International and regional cooperation
Thailand has ratified a number of key legal instruments and is currently considering the
ratification of the UN Fish Stock Agreement and accession to FAO Port State measures.
Some key global legal instruments relating to fisheries and the environment
Law of the
Sea
Convention
(LOSC)

Convention
on Biological
Diversity
(CBD)

Convention on
International
Trade in
Endangered
Species (CITES)

Ramsar
Convention on
Wetlands of
International
Importance
(Ramsar)

UN Framework
Convention on
Climate
Change (FCCC)
and Kyoto
Protocol

UN Fish
Stocks
Agreement

FAO Port
State
Measures





U/C

U/C




Note:U/C = under consideration

Thailand as a member of the ASEAN community and is guided by the ASEAN Roadmap for an
ASEAN Community (2009-2015) and it’s supporting Blueprints. Thailand has also endorsed
the ASEAN-SEAFDEC Resolution and Plan of Action on Sustainable Fisheries for Food Security
for the ASEAN Region Towards 2020 (Res/POA).
Thailand is part of the Regional Plan of Action against IUU fishing (RPOA-IUU), which is a
ministerial initiative of eleven countries: Australia, Brunei Darussalam, Cambodia, East
Timor, Indonesia, Malaysia, Papua New Guinea, The Philippines, Singapore, Thailand and
Vietnam to promote responsible fishing practices and combat IUU fishing in the SE Asian
region.
Thailand is a member of the Indian Ocean Tuna Commission (IOTC), cooperating non-member
of Western and Central Pacific Fisheries Commission (WCPFC) and non-contracting party of the
International commission for the conservation of Atlantic Tunas (ICCAT) and the Commission for
the conservation of Antarctic Marine living Resources (CCAMLR).
Current management measures
Thailand has put in place a range of management and technical measures through
subordinate Ministerial Regulations and Notification of Rules, linked to past and current
Fisheries Acts and the new Royal Ordinance for Fisheries B. E. 2558 (2015). However,
although a set of comprehensive measures exists, they are not effectively complied with
due to a lack of capacity in the MCS system and insufficient penalties.
The management measures include registration of fishing vessels, licensing of fishing
vessels, licensing of some types of fishing gears, freezing the number of trawlers, anchovy
purse seiners and anchovy lift nets. There is also a ban on the use of push nets except for
catching Acetes (Sergestids). Details are at AppendixB along with the scientific rationale for
the measures. Technical measures include protection of spawning stock and juveniles
through closed seasons and areas, demarcation zones between artisanal and commercial
fisheries; and reducing the efficiency of fishing gear according to the requirements for
suitable mesh sizes for purse seines, anchovy purse seines, trawls, anchovy lift nets,
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collapsible crab traps and gill nets. Number and size of fishing gears and electric generator
by vessel categories are limited to reduce fishing efficiency for trawls, purse seines, anchovy
lift nets, squid cast nets, gill nets, collapsible crab traps, cuttlefish traps and octopus traps.
Marine Protected Areas(MPAs) have been declared asaquatic sanctuaries, non-hunting
areas, marine national parks, mangrove swamps, coral reef areas, sea grass bed etc. The
total area of MPA in Thailand is around 79,756.72 km 2; about 25.23 % of the total sea area
of Thai waters (316,118.24 km2).DOF is carrying out other conservation measures including,
establishing artificial reefs for spawning grounds, fish shelter; and promoting communitybased fishery management and EAFM.
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3. ISSUES AND CHALLENGES
There are many challenges confronting the marine fisheries of Thailand. The following set of
seven challenges have been identified through a risk assessment based on their likelihood of
occurring and their impact on the sustainable management of Thailand’s marine fisheries
resources. These are:
1. Overfishing and overcapacity, especially in the commercial fleet;
2. IUU fishing;
3. Catching large quantities of juvenile fish of larger commercial species, which could
grow bigger;
4. Conflicts between artisanal and commercial fishers;
5. Degraded critical habitat;
6. Inadequate fisheries data and information;
7. Inadequate fisheries management capacity.
Table 7 below identifies the causes of the issues so that management can address the cause,
not the symptom.
Table 7: Issues and their causes
Issue

Cause of the issue
 Too many vessels harvesting the
marine resources, especially
commercial vessels
 No effective control of the size or
number of fishing gears used
 Weak enforcement of existing
management measures

1. Overfishing and overcapacity,
especially the commercial fleets
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Issue
2. IUU fishing

Cause of the issue
Thailand’s IUU fishing challenges are
detailed in the NPOA-IUU. In summary, the
causes of IUU fishing in Thailand include:
In Thai waters
 Ineffective enforcement of the
fisheries legislation
 Inadequate coordination among
agencies involved in MCS in Thailand;
 Lack of information and control over
foreign fishing vessels;
 Lack of effective monitoring and
surveillance schemes in place (port
monitoring, observers, at sea and
port inspections, etc.)
 Inadequate communications systems
to share monitoring information;
 Insufficient deterrence for illegal
fishing
Outside Thai waters (responsibility as a Flag
State)
 Inadequate control of joint ventures
arrangements and permission to fish
in other States’ EEZ
 Inadequate compliance with the
rules and regulations of RFMOs
 Inadequate cooperation by Thailand
with other States
All waters
 Lack of an appropriate participatory
National Plan of Control and
Inspection (NPCI)

These IUU fishing issues have been
compounded by the excess fishing capacity
and fishing effort of the Thai fishing fleet
(see Issue 1 above).
3. Catching a large quantities of juvenile
 Demand for low value/trash fish for
fish of larger commercial species,
aquaculture
which could grow bigger
 Small mesh sizes in fishing gear
 Competition for a depleted resource
 Inadequate cooperation and
coordination mechanisms across the
vessel categories

4. Conflicts between artisanal and
commercial fishers
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Issue
5. Degraded critical habitat

Cause of the issue
Mangroves
 Conversion to agriculture
 Conversion to aquaculture
 Urban development
 Illegal forestry activities
 Freshwater runoff and salt intrusions
Coral reefs
 Overfishing
 Destructive fishing practices
 Tourism
 Acidification and temperature rises
(climate change)
Sea grass
 Push nets
 Mining
 Land development
 Destruction of mangroves
All critical habitats
 Lack of cooperation and coordination
amongst agencies responsible for
critical habitat protection and
restoration
 Inadequate human capacity of
technical and scientific staff involved
in data collection and analyses
 Insufficient time and effort (and
funds) allocated to collect and
analyse data and information
required for fisheries management
e.g. Key KPIs in this FMP
 Lack of regular reporting
requirements and obligations to
senior policy staff and the Minister
 Inadequate scientific communication
skills of scientists
 Lack of an effective fisheries
management unit in DOF
 Insufficient human capacity in
fisheries management in DOF
headquarters in Bangkok
 Insufficient human capacity of
provincial/district fishery officers in
fisheries management

6. Inadequate fisheries data and
information

7. Inadequate fisheries management
capacity
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4. URGENT ISSUES: OBJECTIVES, TARGETS AND MANAGEMENT MEASURES

Objectives:
1. Reducing fishing capacity and effort;
2. Rebuilding fish resources through artificial reefs
and restocking programs; and
3. Minimizing IUU fishing of the marine resources
through effective compliance and enforcement.

The detailed management measures and key performance indicators and timelines to
achieve these objectives are presented in Table 8 and an Implementation Plan for 2015/16
is attached at Appendix F.
Objective 1: Reducing fishing capacity and fishing effort
Target: Reduction of the fishing capacity and effort within 3 years, especially
commercial vessels

-For demersal fish; 40% in the Gulf of Thailand and 10% in the Andaman Sea
-For pelagic fish; 30% in the Gulf of Thailand and 20% in the Andaman Sea
Overall marine fishery
The main measure for reducing fishing effort is to stop all fishery activities of the illegal
commercial vessels (greater than 10 GT) and then permanently remove them from fishery
activities. Artisanal fishing vessels (less than 10 GT) number and gear will be frozen at the
current level. The illegal commercial vessels fall into 2 categories: (i) registered but
unlicensed; and (ii) unregistered and unlicensed. As of 13th October 2015, there were 980
registered but unlicensed and 197 unregistered and unlicensed commercial fishing vessels
(see Table 3). These 1,177 vessels, all under 60GT, will be permanently removed from
fishery activities by the end of 2016. All registered vessels with incorrect activities (2,658
vessels, of which 360 are of 60 GT or over) are now being tied up in port and compensated
for being suspended from fishery activities. Consultations are ongoing with the owners of
these latter vessels, who are presented with three options: (i) support for alternative
occupation(ii) credit for gear changing and (iii) a buyback program under phasing scheme,
starting with those vessels of 60 GT or over (see Appendix G).
The overall reduction scheme is summarized in Figure 6 below.
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Figure 6: Fishing capacity and fishing effort reduction scheme through removal of illegal
commercial vessels.

Any remaining excess fishing effort will be removed through the reduction in the number of
allowable fishing days per month (temporal closure). Trial closures are in place for two
periods of 3-day closure per month for September, October and November 2015 for trawls
and one 8-day closure per month in September, October and November 2015 for purse
seines in the Gulf of Thailand and one 5-day closure per month for September, October and
November 2015 for purse seines in the Andaman Sea.
Individual fisheries
For the separate fisheries (demersal, pelagic and anchovy for the Gulf of Thailand and for
the Andaman Sea), thenumber illegal vessels and the resulting reduction in fishing effort
based on the 2015 stock assessmentis given in Appendix D. This analysis indicates that the
removal of illegal vessels will go a long way towards meeting the reduction targets in the
trawl fishery. However, although there were illegal purse seines at the time of the survey in
June-July, it is assumed that many of these vessels will renew their purse seine licenses and
it will not be possible to reduce purse seiners through this strategy.
Reduction targets for the demersal and pelagic fisheries
7KH precautionary approach to fisheries management, as described in the FAO Code of
Conduct for Responsible Fisheries, was used to determine the target level of fishing effort.
In the assessment of MSY and optimum fishing effort, the several kinds of data were each
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subject to considerable uncertainty (e.g. total catches of species groups). Moreover, there
are some unpredictable risks from the changes of environment, climate or pollution. In
order to accommodate these effects, the target level of reduction of fishing effort has been
determined to be higher than the level obtained from the assessment as the following
Table.


Group
Area
Level of reduction of
Target level of reduction
fishing effort obtained
of fishing effort
from the assessment
%
%


Demersal Fish
Gulf of Thailand


Andaman Sea


Pelagic fish
Gulf of Thailand


Andaman Sea
Demersal Fish
Gulf of Thailand
Target:Reduction of the fishing capacity and effort of40 % from the current level
Management measures:
1. Remove incorrect licensed trawler (826 vessels) and all push netter (1,225 vessels),
totaling 2,051 vesselsresulting in a reduction of 35.6 % of fishing effort.
2. Reduce number of fishing days for trawler 5 days per month(60 days per
year)resulting in a reduction of 13.35 % of fishing effort.
Note: This is in excess of the target but has been included to guide management
decisions.
Andaman Sea
Target:Reduction of the fishing capacity and effort 10 % from the current level
Management measures:
1. Remove incorrect licensed trawler (410 vessels) and all push netter (5 vessels) totaling
415 vessels resulting in a reduction of 45.9 % of fishing effort.
2. Reduce number of fishing days for trawler 5 days per month(60 days per
year)resulting reduces 19.99 % of fishing effort. Note: This is in excess of the target
but has been included to guide management decisions.
Pelagic fish
Gulf of Thailand
Target:Reduction of the fishing capacity and effort30 % from the current level
Management measures:
In the Gulf of Thailand, the fishing effort of purse seine was above MSY by 26.98%.
The target of fishing effort reduction was set at 30% or 52,380 days to ensure the
sustainability of resources. The method to reduce the fishing effort is reduction of
fishing days of all 455 purse seiners by 9 days/month or 108 days/year. This method
reduces the fishing effort by the 30%of current fishing effort.
Andaman Sea
Target:Reduction of the fishing capacity and effort20 % from the current level
Management measures:
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In the Andaman Sea, the fishing effort of purse seine was over by 16.46%. The target
of fishing effort reduction was set at 20% to ensure the sustainability of resources.
The method to reduce the fishing effort is reduction of fishing days of all 262 purse
seiners by 5 days/month or 60 days/year. This method reduces the fishing effort by
the 24.21% of current fishing effort.
3. Anchovies
Target: Maintain fishing effort at current levels to achieve the MSY
Management measures:
The assessment of optimal fishing effort of anchovy fishing gear showed that the
current fishing effort is close to the optimum level both in the Gulf of Thailand and
the Andaman Sea. However, there is a Ministerial Rule of Ministry of Agriculture and
Cooperatives for Determining the Number of Anchovy Fishing Gear B.E. 2543 (A.D.
2000) stating that the person who applies for renewal the anchovy fishing license
must hold the previous year anchovy fishing license. As shown in the table below,
there are 332 incorrect licensed vessels in the Gulf of Thailand including 170 anchovy
purse seine and 162 anchovy falling nets and lift nets and 47 incorrect licensed
vessels in the Andaman Sea including 5 anchovy purse seine and 42 anchovy falling
net and lift net.

Fishing gear

Gulf of Thailand
Licensed
Incorrect
licensed

Total

Andaman Sea
Licensed
Incorrect
licensed

Total

Anchovy purse seine

187

170

357

77

5

82

Anchovy falling net
and lift net

508

162

670

82

42

124

Total

695

332

1,027

159

47

206


Gulf of Thailand
When all 332 incorrect licensed vessels are removed from the Gulf of Thailand, the
fishing effort will be reduced by 58.12% and in a decrease of 68,400 tonnes/year of
anchovy.
Andaman Sea
There are 47 incorrect licensed vessels. When these vessels are removed from the
Andaman Sea, the fishing effort will be reduced by 16.83% resulting in a decrease of
5,707 tonnes/year of anchovy catch.
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Objective 2: Rebuilding fish resources through artificial reefs and restocking programs
Target: Increase number of effective artificial reefs at least 10 sites per year and
increase community stock enhancement projects 10 communities project
per year
To supplement the fleet and fishing effort reduction measures, rebuilding the fish resources
will also occur through constructing artificial reefs and involving local communities in
restocking schemes.
Objective 3:Minimizing IUU fishing through effective MCS
Target: Reduce the level of IUU fishing to a level that can be controlled through
regular MCS arrangements
More detailed management measures to meet the objective of minimizing IUU fishing are
contained in Thailand’s National Plan of Action to Prevent, Deter and Eliminate IUU (NPOAIUU). In summary, the measures are:
Strengthening Monitoring, Control and Surveillance (MCS) in Thailand (i) through institutional
changes and increased support and capacity for MCS; (ii) improved the registration and licensing
system (iii) increased surveillance through VMS and port State measures and coordination of
patrol vessels and local community coast watch (iv) improved collaboration and coordination
among Thailand agencies and (v) improved collaboration with other coastal States and regional
and global fisheries and other organisations.
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Table 8:
Urgent issues: Detailed management measures, Key Performance Indicators (KPIs) and timelines
A Work Plan for implementing these measures in 2015/16 is at Appendix F.
Objective 1: Reducing fishing capacity and fishing effort
Target: Reduction of the fishing capacity and effort within 3years, especially commercial vessels
 For demersal fish; 40% in the Gulf of Thailand and 10% in the Andaman Sea
 For pelagic fish; 30% in the Gulf of Thailand and 20% in the Andaman Sea
Management measure
KPI

Time frame

I. All vessels in Thai waters
1. AllV1: Survey of Fishing Vessels and transshipment
vessels.*1
1.AllV2: Freeze the number of vessels registered for fishing
purpose and number of fishing licenses during transitional
period for further assessment of the appropriate number.*

 List of active registered, unregistered, licensed, incorrect
licensed and unlicensed fishing vessels

 2015

No additional vessel registration for fishing purpose
No additional number of fishing licenses
Number of fishing vessel for fleet policy development

2015
2015
2015

1. AllV3: Stop all illegal FVsand banned push nets.*

100% of illegal FVs stopped

2015

1. AllV4: Remove all illegal FVs and banned push nets.*

100% of illegal FVs financial assistance implementation

2015-2016

1. AIIV5: Reduce number of fishing days.*

Number of allowable fishing days reduced for trawlers
targeting demersal fisheries in the Gulf of Thailand and the
Andaman Sea.
Number of allowable fishing days reduced for purse seines
targeting pelagic fisheries in the Gulf of Thailand and the
Andaman Sea

2015-2016

1AllV

= all vessels; CV = commercial vessels; AV = artisanal vessels; IC = International cooperation for IUU; TC= Thailand Coastal; CS = Coastal State; FS = Flag
State; PS = Port State; IM = International market; RB = Resource rebuilding;
* = Action to be implemented 2015/16
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Management measure

KPI

Time frame

1. AllV6: Develop new electronics fishing license system for
all FVsand ensure that all vessels are licensed and registered*
1. AIIV7: Consider schemes to remove any excess capacity
that remains.*

Electronic fishing license system is operational by 2016

2016

List of licensed vessels

2015

1. AIIV8: Consider fleetreduction scheme to remove any
excess capacity that remains based on MSY research*

List of vessels to be removed through a compensation
scheme
All excessive FVs have been removed
All affected FVs have been compensated based on the result
of owner consultation

2015 – 2017
2016-2019
2016-2019

All inactive FVs for anchovy purse-seine and anchovy lift net
and trawler removed
Number of licenses revoked as a result of IUU infringement

2015

Report of costs and benefit is produced and submitted for
consideration of the National Fisheries Committee.
Introduction of TACs and/or ITQs

2016-2018

All controlled fishing gears are controlled at optimum
number

2015

II. Small, medium and large commercial vessels in Thai waters
1.CV1: Revoke license for anchovy purse-seine, lift net and
trawl; if the FVs have been inactive for one year.*
1.CV2: Cancel vessel registration, and vessel permit in the IUU
vessels list without an option to replace vessel*
1.CV3: Conduct research on the costs and benefits of
introducing a Total Allowable Catch (TACs) and/or later
Individual Transferable Quotas (ITQs) for selected species.*
If beneficial, introduce a TACs system and/or later ITQs.

III. Small and Large Artisanal Vessels
1.AV1: Enforce the limit on type and number of gears*
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2016

2018

Objective 2: Rebuilding fish resources through artificial reefs and restocking programs
Target: Increase number of effective artificial reefs at least 10 site per year and increase community stock enhancement projects 10 communities
project per year
Management measure
KPI
Time frame
2.RB1: Continue to build artificial reefs, especially along the
Increase number of effective artificial reefs at least 10 sites
2015-2019
per year
zone border*
2.RB2:“Marine Animal Bank” scheme for promoting stock
enhancement*

Increase 10 communities projects per year
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2015-2019

Objective 3: Minimizing IUU fishing through effective MCS
Target: Reduce the level of IUU fishing to a level that can be controlled through regular MCS arrangements
Management Measures

KPI

Time frame

I. International cooperation
3.IC1: Compile and exchange information among states and
RFMOs*
3.IC2: Exchange information on vessels >24 m and under 24 m
if the fishing outside the EEZ through the ASEAN Regional
Vessel Record*
3.IC3: Provide information on IUU vessels under the regional
RPOA-IUU and share the IUU list (blacklist) with other
agencies*

Bi-lateral Information Exchange MOUs are formulated
and/or signed with other coastal states
Information exchange mechanism with coastal state/port
state/RFMOs is operational
Thailand able to conduct the Information exchange
through Regional Vessel Record
International IUU FVs list is officially announced.
International IUU FVs list is updated annually.
Thai IUU FVs list is developed and announced

3.IC4: Harmonize the Combating IUUPolicies among States,
especially for inspection of foreign vessels*

Dialogue to explore possibility for harmonization
IUUpolicies among states in the region and statesfished by
Thai FVs.

2016

Interagency information exchange and collaborationMOUs
are signed.
Combined training exercise related to MCS conducted
annually.
All arrested cases are prosecuted and followed up.

2015

II. Coordination across Thailand agencies
3.TC1: Strengthen coordination across DOF, DMCR, Customs
Department, Royal Thai Navy, Marine Police Division, Marine
Department, Provincial Administration Department, Ministry of
Labor, and Thailand Maritime Enforcement Coordinating
Centre (Thai-MECC) through MOUs to exchange information
and the authority to make arrests, prosecution and
punishment*.
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2015-2016
2016
2015
2016
Annually
Annually

Annually
2015

Management Measures
3.TC2: Establish the following organization and/or mechanisms
in DOF*:
(i) Resource assessment technical unit
(ii) Evaluation and recommendation unit
(iii) Control and inspection unit
III. Thailand’s Coastal State responsibilities
3.CS1: Strengthen MCS in Thai waters through the
implementation of the National Plan of Controland inspection
3.CS2: Set up a fishing information database containing
fishermen, fishing vessels, fishing crews, fishing operators,
licenses and fishery infringements*
3.CS3: Enhance the operational capacity for Port in – Port out
control to cover all areas*
3.CS4: Mandate the use of Vessel Monitoring System (VMS) for
appropriate vessels*
3.CS5: Strengthen log book system*
3.CS6: Ensure that all foreign vessel operating in Thai waters
comply with Thai law and regulation* as prescribed in Thai
Fisheries law
3.CS7: Raise awareness and support for preventing IUU fishing
with local communities*
IV. Thailand’s responsibilities as a Flag State
3.FS1: Thai vessels that operate inside Thai’s EEZ must have a
license permit

KPI

Time frame

DOF Restructuring finalized
New organizations are established.

2016
2016

IUU risk assessment carried out.
An agreed National Plan of Control among relevant
agencies is developed and fully implemented.
Fishing information database is developed.

2015
2015Implement
start2016
 2015 onward

PIPO effective in all areas

Start 2015

100% coverage of mandatedvessels (more than 60 GT)

2015

100% compliance with log book requirements for vessels
(more than 60 GT)
Positive compliance report from monitoring control center

2015

Effective awareness campaigns developed and
implemented

2016

All Thai vessels that operate inside Thai’s EEZ have a valid
license permit

2015
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2016

Management Measures

KPI

Time frame

3.FS2: Vessels operating in the EEZ of another state must have
a permit from Thailand to fish in other states based on
agreements made by the governments of the two countries*
3.FS3:All vessels fishing in the high seas must have a permit
from Thailand to engage in this fishing*
3.FS4: All vessels targeting tuna must have a permit from
Thailand to engage in fishing for tuna and tuna-like species*

All vessels operating in the EEZ of another state have a
valid permit

Start 2015

All vessels operating in the high seas have valid permits

Start 2015

All vessels operating in the high seas have a valid permit
All active vessels are in the IOTC vessel list

Start 2015

3.FS5: Mandate the use of Vessel Monitoring System (VMS) and
set up a warning VMS system that warns of risks of vessels
entering prohibited area and report on navigation routes of
FVs.*
3.FS6: FVs must report their position automatically, and/or
appointed time when requested by VMS Centre and sharing
data for enforcement..*
3.FS7: Set up an integrated database system with the Royal
Thai Navy, DOF and Marine Department*
3.FS8: Survey and setup a database of fishing vessels with
evidence of IUU fishing (blacklist)*

All overseas FVs installed with VMS
VMS system working effectively and warning system
developed.

Start 2015
2015

Standardization of Thai-VMS
Develop legislation/regulations on using the VMS data

2015
2015

An integrated database system of Thai fishing vessels
operating in overseas is developed and operational
A blacklist criterion is drawn up.
Database of Thai blacklist IUU FVs is developed and
announced.
The regulations related to operating in the overseas fishing
are amended.
Develop capacity to verify transshipment declaration
All Thai-flagged fishing andtransshipment vessels operating
overseas report through PIPO centers.
Risk assessment carried out
Observers on board program developed
Training observer on board
Positive compliance reports by IOTC

2016

3.FS9: Fishing vessels and transshipment vessels to report
intent to carry out a fishing trip before departure and report
back on arrival*

3.FS10: Development of Observer on board Program for both
fishing vessels and transshipment vessels operating outside of
the Thai waters based on a risk assessment*
3.FS11: All vessels tuna targeting the areas covered by IOTC
must comply with Regulations and Rules of the IOTC*
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2016
2016
2016
 2015
2015-2019
2015

2015

Management Measures
3.FS12: Vessels that operate inside and outside of Thai waters
must comply with the law, regulation and rules as prescribed
by the state where they are fishing*
3.FS13: Impose strict penalties as prescribed in the Thai Law
and of other Coastal State Law.*
3.FS14: Adoption of data collection scheme for Thai vessels
fishing outside Thai waters
V. Thailand’s measures as a Port States
3.PS1: Thailand to ratify the United Nations Fish Stocks
Agreement (UNFSA) and agree on Port State Measures (PSM)*
3.PS2: Minister Announcement and/or CCCIF Order declares a
list of vessels that violate international obligations (blacklist)
and coordinate information on foreign vessels especially the
IUU list**
3.PS3: Enforcing foreign FVs inspection as prescribed by
national and international laws and international agreements,
including measures agreed by the flag state*

3.PS4: Provide legal basis to inspect and prosecute a foreign
IUU vessel and catch*
3.PS5: Transshipmentvessel landing fish in a Thai port must
provide a transshipment report*

KPI

Time frame

Positive compliance report

2015

Royal Ordinance of Fisheries is amended with strict
penalties for such infringement
Database of fishing information from Thai vessels fishing
outside Thai watersestablished
100% submission of log book

2015

Ratification and agreement

2016

International IUU vessel list is officially announced
IUU vessel list is officially announced and shared among
Thai enforcement agencies
Confirmation of update of IUU vessels from website and
contact with flag states
Procedure for Port State Measures Inspection for foreign
fishing and transshipment vessels
Designate landing ports for foreigner vessel on port entry
and landing/transshipment of fish, supplies and services
Related laws are amended according to PSM
A number of compliance reports submitted to RFMOs, e.g.
IOTC.
National legislation contains provisions for foreign IUU
vessel inspection (according to Royal Ordinance for
Fisheries 2015) is approved.
100% coverage in reports

2015
2015

34

2015
2016

2016-2019
2015
 2015
2016
2016
2015
2016

Management Measures
VI. Internationally accepted market measures
3.IM1: Import and export goods must comply with the laws
under the CITES convention and Wildlife and Protection Act*
3.IM2: Strengthen traceability to verify the origin of raw
material before it enters processing*

3.IM3: Improve the Fishing Logbook, Marine Catch Purchasing
(MCPD) and Marine Catch Transshipment Documents (MCTD)
report system*
3.IM4: Determine guidelines on verifying logbooks, MCPD and
Marine Catch Transshipment Documents*

KPI

No CITES violation goods are imported to or exported from
Thailand
Compliance with CITES
Traceability systems is improved and strengthen through a
software-based system and enhance inspection capacity
Increase the number of traceability inspectors, through
recruitment of new officers or outsourcing
Amend the related laws to ensure the functionality of the
desired traceability system
100% coverage of logbook and effective MCPD and MCTD
reporting system in place
crossed-checking guidelines is developed
Risk assessment carried out
Inspection is carried out at random
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Time frame

2015
2016
2015
2016
2016
2015
2016
2016

5. OTHER ISSUES: OBJECTIVES, TARGETS AND MANAGEMENT MEASURES

Objectives:
4. Reducing the catch of juveniles of the larger commercial
species;
5. Resolving conflicts between artisanal and commercial fishers;
6. Restoring and maintaining critical habitats;
7. Improving fisheries data and information; and
8. Strengthening fisheries management capacity.
Note: Objective numbering follows the sequence of numbering for all issues
The detailed and key performance indicators and timelines to achieve these objectivesare
later in Table 9 and an Implementation Plan for 2015/16 is at Appendix F.
Objective 4: Reducing the catch of juveniles of the larger commercial species
Target: Reduce the proportion of juvenile caught and landed to 50% of current
levels in 5 years
Reducing the catch of juvenile fish will be achieved through technical measures including
increasing mesh sizes and spatial/temporal closures, along with awareness rising for the
fishermen. However, because juvenile of larger commercial species are caught as part of a
small, low value/trash fish category that is largely used for making fish meal for animal
feeds, especially aquaculture feeds, reducing the catch of juvenile fish will not be easy.
Objective 5: Resolving conflicts between small-scale and large-scale fishers
Target: Reduce the incidence of conflicts to a manageable level in all provinces
Currently, each province has a demarcation zone where only artisanal vessels are allowed
only to fish. The main measure to further reduce conflict will be through changing the
existing demarcation the Coastal Fishing Zone, according to scientific data and stakeholder
consultation.Fishery Co-management Committees consisting of representatives of DOF,
DMCR, artisanal, commercial vessels and other key stakeholders (e.g. traders) could also be
effective.
Objective 6: Restoring and maintaining critical habitats
Target: 4,000 rai mangrove area increased by 2019(1 hectare = 6.25 rai)
4% of coral reefs and 4% seagrass beds under effective management by 2019
The DMCR is the government agency responsible for coastal habitat restoration and management.
To achieve this objective DOF will have to become more involved in habitat protection and
restoration activities carried out by other agencies at the national, provincial
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and district levels, especially on-going Integrated Coastal Management (ICM) activities. DOF can also
Initiate Ecosystem Approach for Fisheries Management (EAFM) Programs for coastal communities.
Objective 7: Improving fisheries data and information
Target: Improve data collection and information dissemination systems to a level
that can be easily used to monitor the performance of this FMP in 2 years
The main measure to achieve this objective is developed a more systematic system for collecting
and collating basic fishery statistics. This will involve developing a Portal/database system that
links different sources of data for use in both stock assessment and fisheries management that is
readily accessible to all.
Objective 8: Strengthening fisheries management capacity
Target: An effective and efficient fisheries management capacity within 5 years
Implementing this FMP will require institutional changes that build new Fisheries Management
Unit and develop the capacity of its staff.
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Table 9:

Other issues: Detailed management measures, Key Performance Indicators (KPIs) and timeline2
A Workplan for implementing these measures in 2015/16 is at Appendix F
Objective 4: Reducing the catch of juveniles of the larger commercial species
Target: Reduce the proportion of juvenile caught and landed to 50% of current levels in 5 years
Management measure
KPI
All vessels
4.All1: Increase the legal limit on the mesh size of trawl nets
Limit of codend mesh size for trawler is announced
100% of trawler using codend mesh size as legal limit
and other gears*

4.All2: Introduce more seasonal and spatial closures based on
research that shows that these times and areas protect
juvenile nursery and spawning stock areas
4.All3: Encourage research to find fish meal substitutes*

Time frame

Consultation with coastal community for other gears
Number of seasonal closure area is increased
Prohibited area for commercial fisheries is increased

 2015
After 90 days of
announcement
2016
2015 – 2019
2015 – 2019

Effective substitute’s fish meal found

2015 -2019

2

RC = Resolving conflict; CH = critical habitat; DI = Data and information; FM = Fisheries Management
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Objective 5: Resolving conflicts between small-scale and large-scale fishers
Target: Reduce the incidence of conflicts to a manageable level in all Provinces
Management measure
5.RC1: Form Provincial Fishery Co-management Committees
consisting of representatives of DOF, DMCR, artisanal,
commercial vessels and other key stakeholders (e.g. traders)*

KPI
Provincial Fisheries Co-management Committees formed

Time frame
2016

5.RC2: Establish and demarcation the Coastal Fishing Zone,
according to scientific data and stakeholders consultation* artisanal FVs allowed only in the Coastal Fishing Zone and
commercial FVs allowed only outside the Coastal Fishing
Zone out to maritime boundary

Public consultations undertaken
Demarcations of Coastal Fishing Area, by Province are
completed and officially announced

2015
2015

5.RC3: Code and color marking scheme is introduces to
differentiate the fishing area and the type of commercial FVs*

Code and color Marking scheme is introduced
100% Commercial FVs complied with the regulation

2016
2017

5.RC4: Develop a VMS warning system to alert entry into a
prohibited zone/area *
Demarcation line is drawn in Electronics Chart Display
Information System (ECDIS) or any acceptable navigation
charts and embedded in the VMS control center.
5.RC5: Strengthen existing co-management system and
involve these the fishermen in any integrated coastal
management (ICM) activities*

VMS system working effectively and warning system
developed

2016

Number of communities involved in the ICM

2015
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Objective 6: Restoring and maintaining critical habitats
Target: Restore critical habitat areas
4,000 rai* mangrove area increased, 4% of coral reefs and 4% seagrass beds under effective management

Management measure

KPI

Time frame

MPAs under DMCR, especially seagrass, coral reefs,
mangrove and critical habitation of endangered species are
maintained and increased in size.
MPAs under DNP especially marine national parks are
maintained.
MPAs under DMCR are increased in size in at least 2 areas

2015

6. CH2: Ensure that the National Fisheries Committee and the
Provincial Committees have representatives from the
Environment agency and NGOs; and also include critical
habitats on their agendas.

National and Provisional Committees have representatives
from Environment agency and NGOs
Critical habitats status is a standing item on the agenda

2016
annually

6. CH3: DOF to become more involved in habitat protection
and restoration activities carried out by other agencies at the
national, provincial and district levels, especially on-going
Integrated Coastal Management (ICM) activities

DOF staff are represented in any ICM activities and on any
coordination arrangements with other agencies

2016, annually

6. CH4: Initiate Ecosystem Approach for Fisheries
Management (EAFM) Programs for coastal communities

Consultation with the target fishing communities, to find
specific fisheries and habitats
Train the local fishermen in EAFM.
Increase 5 communities project per year.

2015

6.CH1: Increase the total area of MPAs
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*1 hectare = 6.25 rai

2015
2016

2015
Annually

Objective 7: Improving fisheries data and information
Target: Improve data collection and information dissemination systems to a level that can be easily used to monitor the performance of this FMP in
2 years
Management measure
KPI
Time frame
7.DI1:Conduct a gap analysis between the data and
Gap analysis completed
2015
Recruitment of new officers
2016
information needed for KPIs data FMP and the actual
Data
Collection
System
is
improved
2017
available data*
7.DI2:Portal/database system that links different sources of
Integrated database system is operational
2016
data for use in both stock assessment and fisheries
Web-Portal accessing system is operational
2017
management*
7.DI3:Develop a more systematic system for collecting and
National Data Collecting Systems is operational
2017
collating basic fishery statistics*
7.DI4:Implement continuous capacity development for all
Training and higher education provided for the key staffs;
2015 -2016
especially in the area of maritime policy, and fishery
technical and scientific staff *
management
7.DI5:Implement continuous capacity development for key
Conduct at least two trainings, annually, for key staff
2016 onwards
staff in how to communicate scientific results to policy
makers and stakeholders*
7.DI6:Strengthen data quality assurance systems by crossAutomatic Data validation systems is in place and
2017
operating
validating data from different sources
7.DI7:Ensure that data required by RFMOs is of high quality
and timeliness*

A quality control system in place for data going to RFMOs
and all reporting information requirement for RFMOs is on
time
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Start 2015

Objective 8: Strengthening fisheries management capacity
Target: An effective and efficient fisheries management capacity within 5 years
Management measure
KPI
8.FM1:Conduct a gap analysis between the required system to Gap analysis completed
be in place for effective fisheries management and the current Strategic Plan for Organization Improvement and
organization structure and the capacity of personnel*
Manpower Capacity Building Program
8.FM2: As the result of FM1, if applicable; Establish a new
Fisheries Management Division in DOF, Bangkok
8.FM3: As the result of FM1, if applicable; Establish a
Surveillance Centre that coordinates effective VMS, patrols,
aircraft etc.
8.FM4: As the result of FM1, if found applicable; Establish a
Catch Certification Centre
8.FM5: As the result of FM1, if applicable; Develop the human
capacity of DOF HQ staff, to implement this FMP*
8.FM6: As the result of FM1, if found applicable; Develop the
human capacity of Provincial/District fishery officers in
fisheries management

Time frame
2015
2016

New Division established that is responsible for fisheries
resource management, allocation and license
authorization.
New Centre established

2016

New Centre established responsible and dedicated to a
catch certification scheme and traceability of catch from
Thai and international waters as well as imported catch.
Human capacity sufficient to implement and monitor the
FMP

2017-2018

Human capacity of Provincial/District fishery officers in
fisheries management increased

2017-2018
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2016-2017

start 2015

6. TIMELINES FOR IMPLEMENTATION

The following table (Table 10) gives an overview of the timelines for meeting the objectives
Table 10: Overview of the timelines for meeting the objectives
2015
Objective

Targets

1. Reducing fishing capacity
and fishing effort

2nd Half

2016
1st
Half

49%

For demersal fish
A 40% reduction in
the fishing effort in
Gulf of Thailand

reduction
of fishing
effort
from the
current
levelfrom

NCPO’s
order
10/2015
and
CCCIF
Order
15/2015
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2nd
Half

2017
1st
Half

2nd
Half

2018
1st
Half

2nd
Half

2019
1st
Half

2nd
Half

2015
Objective

Targets

2nd Half

2016
1st
Half

45%

For demersal fish
A 10% reduction in
the fishing effort in
Andaman Sea

reduction
in fishing
effort
from the
current
level

from
NCPO’s
order
10/2015
and
CCCIF
Order
15/2015
30%

For pelagic fish
A 30% reduction in
the fishing effort in
Gulf of Thailand

reduction
in fishing
effort
from the
current
level

from
NCPO’s
order
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2nd
Half

2017
1st
Half

2nd
Half

2018
1st
Half

2nd
Half

2019
1st
Half

2nd
Half

2015
Objective

Targets

2nd Half

2016
1st
Half

10/2015
and
CCCIF
Order
15/2015

20%reduc

For pelagic fish
A 20% reduction in
the fishing effort in
Andaman Sea

tion in
fishing
effort
from the
current

level
from
NCPO’s
order
10/2015
and
CCCIF
Order
15/2015
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2nd
Half

2017
1st
Half

2nd
Half

2018
1st
Half

2nd
Half

2019
1st
Half

2nd
Half

2015
Objective

Targets

2nd Half

2016
1st
Half

Permanently
removed from
fishery activities
(1,177vessels)
All registered
vessels with
incorrect activities
of 2,658 vessels
will be removed
through
consultation
process. There are
three available
options:
1) Support for
alternative
occupation; 2)
Credit for gear
changing; and 3)
buyback program
under phasing
scheme, starting
with those vessels
of 60 GT or over
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2nd
Half

2017
1st
Half

2nd
Half

2018
1st
Half

2nd
Half

2019
1st
Half

2nd
Half

2015
Objective
2. Rebuilding fish resources
through artificial reefs and
restocking

Targets

2nd Half

10
effective
artificial
reefs
increase

Increase number of
effective artificial
reefs at least 10
site per year and
increase community
10
stock enhancement communi
projects 10
ties
communities
project
project per year
in stock
enhance
ment
projects
increase

2016
1st
Half

2nd
Half

2017
1st
Half

10 effective
artificial reefs
increase

10 communities
project in stock
enhancement
projects increase

47

2nd
Half

2018
1st
Half

10 effective
artificial
reefs
increase

2nd
Half

2019
1st
Half

10 effective
artificial
reefs
increase

10
10
communities communities
project in
project in
stock
stock
enhancement enhancement
projects
projects
increase
increase

2nd
Half

2015
Objective
3. Minimizing IUU fishing
through effective MCS

Targets
Reduce the level of
IUU fishing to a
level that can be
controlled through
regular MCS
arrangements

2nd Half

2016
1st
Half

2nd
Half

1st
Half

2nd
Half

2018
1st
Half

2019

2nd
Half

1st
Half

2nd
Half

Thai Waters
No IUU fish entering the supply chain
No IUU fish product landed in Thai territory

Areas other than Thai waters and high seas
No Thai-flagged FVs operated outside national
waters violate IUU regulations

Legislation
PSM
Flag state
Market
measure
4. Reducing the catch of
juvenile fish of larger
commercial species

2017

Reduce the
proportion of
10%
20%
juvenile caught and reduction cumulative
landed to 50% of
in juvenile reduction in
current levels in 5
caught and
juvenile
years
landing
caught and
from the
landing
current
from the
level
current
level
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30%
cumulative
reduction in
juvenile
caught and
landing
from the
current
level

40%
cumulative
reduction in
juvenile
caught and
landing
from the
current
level

50%
cumulative
reduction in
juvenile
caught and
landing from
the current
level

2015
Objective
5. Resolving conflicts
between small-scale and
large-scale fishers

Targets
Reduce the
incidence of
conflicts to a
manageable level in
all Provinces
Artisanal fishers

Commercial
fishers

6. Restoring and maintaining
critical habitats

Restore critical
habitat areas
4,000 rai of
mangrove area
increased, 4% of
coral reefs and 4%
seagrass beds under
effective
management

2nd Half

2016
1st
Half

2nd
Half

2017
1st
Half

2nd
Half

2018
1st
Half

2nd
Half

2019
1st
Half

Stakehold
ers
Consultati
on
Demarcati
on Fishing
zone
VMS
Warning
system
Code and
color scheme
1,000 rai increase
in area of
mangroves
1% increase in
coral reefs under
management
1% increase in sea
grass area under
management

(1 hectare=6.25 rai)
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1,000 rai
increase in
area of
mangroves
1% increase
in coral reefs
under
management
1% increase
in sea grass
area under
management

Robust laws enforcement at sea

1,000 rai
1,000 rai
increase in
increase in
area of
area of
mangroves
mangroves
1% increase 1% increase in
in coral reefs
coral reefs
under
under
management management
1% increase 1% increase in
in sea grass
sea grass area
area under
under
management
management

2nd
Half

2015
Objective
7. Improving fisheries data
and information

8. Strengthening fisheries
management capacity

Targets
Improve data
collection and
information
dissemination
systems to a level
that can be easily
used to monitor
the performance of
this FMP in 2 years
An effective and
efficient fisheries
management
capacity within 5
years

2nd Half

Gap
analysis
result

2016
1st
Half

2nd
Half

Integrated
Database
system

Gap
3 DOF
analysis
agencies are
undertaken
formed
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2017
1st
Half

2018

2nd
Half

1st
Half

2nd
Half

2019
1st
Half

Systematic Data Collection

Systematic Fisheries Management

2nd
Half

7. DATA AND INFORMATION NEEDSFOR MONITORING AND EVALUATION
A broad set of data and informationwill beneeded to evaluate progress against the KPIs.
The data and information will need to come from a number of sources including DOF
Statistics, Marine Department, DOF Research Bureaus, MCS agencies, other government
agenciessuch as DMCR, central statistics agencies (e.g. National Census).
The research program of the different agencies, especially those attached to DOF will
also have to be re-focused at providing data and information relevant to this FMP. Most
importantly the trawl surveys will need to be continued. Other important research topics
include (i) cost benefits of TACs and ITQs for selected species, (ii) cost benefits of artificial
reefs as a means of increasing fish abundance and (iii) cost benefits of restocking for
rebuilding fish resources.
Examples of the type of data and information needed for the KPIs
Agency in [ ] is the responsible agency.
1. Reducing fishing capacity and effort
Number of registered and licensed
vessels by vessel category [Marine
Department/DOF]
Fishing effort by vessel category by
species group [Statistics DOF]
Number of vessels by categories
removed from the fisheries
CPUE from trawl surveys in the Gulf of
Thailand and the Andaman Sea
[Research]
Number of fishermen by age group
[Census]

Catch by category by species group
[Statistics DOF]
Catch by product type (e.g. food
fish/trash fish)
Number of fishermen compensated
MSY by species group/fishing effort at
MSY/number of boats needed to catch
MSY
Number of fishing households

Number of women engaged in fishing
related activities [Census]
2. Rebuilding fish resources through building artificial reefs and restocking
Number and location of existing and
Number of community restocking
new artificial reefs
programs supported
3. IUU fishing
Number of vessels unregistered
Number of vessels unlicensed
Number of unlicensed gear
Number of permits granted to fish
outside Thai waters
IUU list (black list)
IUU history of vessels
Number of arrests for violation of the
VMS records of entry into prohibited
law
areas and seasons
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Number of illegal gears (port
Reports from fishing communities on
inspections of gear e.g. mesh size)
compliance
4. Catching of large quantities of juvenile fish
Percentage of juvenile fish of key
Location and timing of major
species landed at a sample of ports
spawning and nursery grounds for key
(sampled every 6 months)
species
5. Conflicts between artisanal and commercial vessels
Number of conflicts reported each
Participation and minutes from
year
Provincial Committees
Co-management activities involving
Reports of encroachment into
fishing communities
prohibited areas, especially the nearshore zone
6. Restoring and maintaining critical habitats
Area of mangrovesand sea grass
Evidence of increased collaboration
Number of coral reefs effectively
and coordination across agencies
protected
7. Data and information
Feedback on annual Fishery Status
Peer review of stock assessment
Report/KPIs
methods and assumptions
8. Institutional reform
DOF restructure
Increase DOF agencies for effective
fishery management
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8. FINANCING
Thailand’s budget commitments for 2015-2016 for 8 objectives management measurestotally
2,446.80 million baht as the following. And detail of each measures shown inAppendix H.
Budget
(Million Baht)

Management measure/action
Objective 1: Reducing fishing capacity and fishing effort
Objective 2: Rebuilding fish resources through artificial reefs and
restocking programs
Objective 3: Minimizing IUU fishing through effective MCS
Objective 4: Reducing the catch of juveniles of the larger commercial
species
Objective 5: Resolving conflicts between small-scale and large-scale
fishers
Objective 7: Improving fisheries data and information
Objective 8: Strengthening fisheries management capacity
Grand Total

1459.10
105.00
800.00
43.25
15
23.95
0.5
2,446.80

9. HUMAN RESOURCE PLAN
Human resource plan for combating IUU fishing program based on new tasks under the
Royal Ordinance 2015
Government Officers
No.

1
1.1

1.2

1.3
1.4
1.5

Tasks

Outsource

Available
(persons)

Proposed additional
recruitment
(persons)

504

735

Proposed
additional
recruitment
(persons)
140

-

110
220

110

-

81
72

-

504

-

-

-

84

-

-

84

-

Port in-Port out Declaration
Department of Fisheries
- Fishery Officer
- Fishery Biologist
Marine Department
-Transport Technical Officer
-Harbour Master
Navy
-Naval Personal
Marine Police Division
-Police Officer
Department of Labour Protection
and Welfare
-Labour Specialist
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Government Officers
No.

1.6
1.7
2
2.1
2.2

2.3

2.4

2.5
2.6
2.7
3
3.1

3.2

Tasks

Outsource

Available
(persons)

Proposed additional
recruitment
(persons)

Proposed
additional
recruitment
(persons)

-

84

-

757

242

30
-

130

110

-

300
200

-

-

36
15

-

-

-

44

-

-

44

-

-

44

-

76
28

192

-

-

22
44

-

-

22

-

-

36

-

-

11

-

-

24
33

-

Department of Employment
-Labour Specialist
Labour Provincial Office
-Labour Specialist
Patrol of Fishing Vessel at Sea
Department of Fisheries
- Fishery Officer
Navy
-Naval Personal for Offshore
-Naval Personal for
Thai-MECC for Coastal
Department of Marine and Coastal
Resources
-Marine Biologist
-Environmentalist
Department of Labour Protection
and Welfare
-Labour Specialist
Department of Employment
-Labour Specialist
Marine Police Division
-Police Officer
Custom Department
-Custom Officer
Port State Measures Inspection
Department of Fisheries
- Fishery Control Officer
- Fishery Biologist at Bulk or
Chamber Inspection
-Fishery Biologist at Port
Chamber Inspection
- Fishery Biologist at Head
Quarter & 10 Designated
Ports
-Computer Technical Officer
at Headquarter & 10
Designated Ports
Marine Department
-Transport Technical Officer
-Harbour Master
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Government Officers
No.

3.3

4

4.1

5
5.1

5.2
6
6.1

7
7.1

8
8.1
9

Outsource

Available
(persons)

Proposed additional
recruitment
(persons)

Proposed
additional
recruitment
(persons)

28

-

-

-

325

-

-

225

-

-

100

-

40

102

-

-

25
12

-

-

57
8

-

40

-

-

7

70

-

7
-

30
40

-

70

100

-

70

100

-

-

20

50

Department of Fisheries
- Fishery Biologist

-

20

50

Granting work permits to migrant
workers and Provincial Fisheries
Committee Action

3

25

27

Tasks

Custom Department
-Custom Officer
Inspection of Fish and Landing at
Port
Department of Fisheries
- Fishery Biologist for commercial
vessels
-Fishery Biologist for other vessels
(100 districts)
MCS Center and VMS Center
Department of Fisheries
MCS Center
- Fishery Biologist
-Fishery Officer
VMS Center
- Fishery Biologist
-Computer Technical Officer
Navy
-Naval Personal on Thai- MECC
Inspection and Certification of Raw
Materials for Processing
Department of Fisheries
- Food Technologist at the CC
Issuance Centers
- Food Technologist at processing
plants
Vessel Inspection and Issuing of
Fishing Licenses
Department of Fisheries
- Fishery Officer at
Headquarter and 100 districts
Observer on board
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Government Officers
No.

9.1

10

Tasks

Outsource

Available
(persons)

Proposed additional
recruitment
(persons)

Proposed
additional
recruitment
(persons)

-

25
-

25

3
20

25

2
66

Department of Fisheries
-Fishery Biologist
-General Administration
Officer
-Policy Analyst at Headquarter
Marine stock assessment

10.1

Department of Fisheries
-Fishery Biologist

20

25

66

11

International cooperation

4

10

10

11.1

Department of Fisheries
-Fishery Biologist
-Foreign Relations Officer
-International legal Officer
Legal

4
-

10

4

7
1
2
9

4
-

7
2

5
-

5

11

20

5
1,442

6
5
1,866

10
10
318

12
12.1

13
13.1

Department of Fisheries
-Legal Officer
-General Administration
Officer
Information system
Department of Fisheries
-Computer Technical Officer
-Statistician
Total

Additional Request: Government Officers/Outsource
Department of Fisheries
Marine Department
Department of LabourProtection and Welfare
Department of Employment
Marine Police Devision
Labour Provincial Office (Ministry of Labour)
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5

1,272/288
210/128/128/128/-/30

10. REVIEW OF THE PLAN
An evaluation of the performance of this plan against its objectives will be made each
year.The yearlyevaluations may trigger areviewand adaptive responses in the management
(if they arenotworkingverywell) andin the compliance andenforcement(MCS)activities.
Amajorevaluationandreview will be carried out every 2 year, andif appropriate, the
issues,goalsandobjectives will be modified. At this review, social and economic impacts will
be assessed and incentives and compensation will be considered.

11. REFFERENCES
Boonjorn, N., P. Noranarttragoon, W. Sanitmajjaro and K. Pankaew. 2013. Stock Assessment
of GoldstripeSardinella, Sardinellagibbosa(Bleeker, 1849) Resources in the Gulf of
Thailand. Technical Paper No. 1/2013. Marine Fisheries Research and Development
Bureau, Department of Fisheries, Ministry of Agriculture and Cooperatives.(in Thai)
Boonsuk, S., A. Kongprom, S. Hoimuk, M. Sumontha and K. Tat-a-sen. 2010. Stock
Assessment of Squids, PhotololigochinensisGray, 1849 and P. duvauceliid’Orbigan,
1835 along the Andaman Sea Coast of Thailand. Technical Paper No. 14/2010. Marine
Fisheries Research and Development Bureau, Department of Fisheries, Ministry of
Agriculture and Cooperatives. (in Thai)
Boonsuk, S., M. Sumontha, C. Sa-nga-ngam and K. Tes-a-sen. 2010. Stock Assessment of
Anchovies, Encrasicholinadevisi(Whitley, 1940), E. punctiferFowler, 1938 and E.
heteroloba(Rüppell, 1837) along the Andaman Sea of Thailand. Technical Paper No.
17/2010. Marine Fisheries Research and Development Bureau, Department of
Fisheries, Ministry of Agriculture and Cooperatives. (in Thai)
Boonsuk, S., T. Jaiyen, M. Sumontha and TasineeNontapun. 2010. Stock Assessment of
Round ScadDecapterusmaruadsi(Temminck& Schlegel, 1843) along the Andaman Sea
Coast of Thailand. Technical Paper No. 5/2010. Marine Fisheries Research and
Development Bureau, Department of Fisheries, Ministry of Agriculture and
Cooperatives. (in Thai)
Department of Fisheries. 2015. Fisheries Statistics of Thailand 2013. Paper No. 7/2015.
Information and Communication Technology Center, Department of Fisheries, Ministry
of Agriculture and Cooperatives. (in Thai)
FAO. 1995. Report of the Third Thailand/FAO/DANIDA Workshop on Fishery Research
Planning in the Gulf of Thailand: The demersal trawl fishery in the Gulf of Thailand.
Held on 23 January to 3 February 1995, Chiang Rai, Thailand. Rome: FAO.
Fox, W. W. Jr. 1970. An Exponential Surplus-yield Model for Optimizing Exploited Fish
Populations. Transactions of the American Fisheries Society. 99: 80-88.
Jaiyen, T., S. Boonsuk, M. Sumontha, W. Singtongyam and TasineeNontapun. 2011. Stock
Assessment of Yellowstripe Scad (Selaroidesleptolepis(Cuvier, 1833)) along the
Andaman Sea Coast of Thailand. Technical Paper No. 20/2011. Marine Fisheries
Research and Development Bureau, Department of Fisheries, Ministry of Agriculture
and Cooperatives. (in Thai)

57

Jaiyen, T., T. Krajangdara, S. Boonsuk, M. Sumontha and J. Ritthisamarn. 2012. Stock
Assessment of GoldstripeSardinella, Sardinellagibbosa(Bleeker, 1849) along the
Andaman Sea Coast of Thailand. Technical Paper No. 29/2012. Marine Fisheries
Research and Development Bureau, Department of Fisheries, Ministry of Agriculture
and Cooperatives. (in Thai)
Keereerut, P., M. Sumonta, S. Boonsuk, W. Singtongyam and T. Nontapan. 2011. Stock
Assessment of Hardtail Scad (Megalaspiscordyla(Linnaeus, 1758)) along the Andaman
Sea Coast of Thailand. Technical Paper No. 17/2011. Marine Fisheries Research and
Development Bureau, Department of Fisheries, Ministry of Agriculture and
Cooperatives.(in Thai)
Kongprom, A., K. Chuapun, U.Augsornpa-ob, T. Sinanun, N. Khongchai and R. Phoonsawat.
2010. Stock Assessment of Purple-Spotted Bigeye (PriacanthustayenusRichardson,
1846) in the Gulf of Thailand. Technical Paper No. 4/2010. Marine Fisheries Research
and Development Bureau, Department of Fisheries, Ministry of Agriculture and
Cooperatives.(in Thai)
Kongprom, A., N. Kulanujaree, U. Augsornpa-ob and KrisadaThongsila. 2010. Stock
Assessment of Mitre Squid (Photololigochinensis) and Indian Squid (P. duvaucelii) in
the Gulf of Thailand. Technical Paper No. 11/2010. Marine Fisheries Research and
Development Bureau, Department of Fisheries, Ministry of Agriculture and
Cooperatives.(in Thai)
Sinanun, P. and K. Pankaew. 2012. Stock Assessment of Brown Rough Shrimp
(TrachypenaeusfulvusDall, 1957) in the Eastern Gulf of Thailand. Technical Paper No.
2/2012. Marine Fisheries Research and Development Bureau, Department of Fisheries,
Ministry of Agriculture and Cooperatives.(in Thai)
Sinanun, P., K. Pankaew, A. Yamrungrueng, N. Boonjorn and S. Tossapornpitakkul. 2012.
Stock Assessment of Torpedo Scad (Megalaspiscordyla(Linnaeus, 1758)) in the Gulf of
Thailand in 2007. Technical Paper No. 6/2012. Marine Fisheries Research and
Development Bureau, Department of Fisheries, Ministry of Agriculture and
Cooperatives.(in Thai)
Sinanun, P., T. Sinanun and TadpongKlomkleaw. 2012. 3Stock Assessment of Jinga Shrimp
(Metapenaeusaffinis(H. Milne Edwards, 1837)) in the Eastern Gulf of Thailand.
Technical Paper No. 4/2012. Marine Fisheries Research and Development Bureau,
Department of Fisheries, Ministry of Agriculture and Cooperatives.(in Thai)
Sinanun, P., T. Sinanun, K. Chaimeesook, U. Augsornpa-ob and A. Kongprom. 2012. Stock
Assessment of Sauridaelongata(Temminck& Schlegel, 1846) and S.
undosquamis(Richardson, 1848) in the Gulf of Thailand. Technical Paper No. 3/2012.
Marine Fisheries Research and Development Bureau, Department of Fisheries,
Ministry of Agriculture and Cooperatives.(in Thai)
Sinanun, T. 2012. Stock Assessment of Blue Swimming Crab (Portunuspelagicus(Linnaeus,
1758)) in the Eastern Gulf of Thailand. Technical Paper No. 34/2012. Marine Fisheries
Research and Development Bureau, Department of Fisheries, Ministry of Agriculture
and Cooperatives.(in Thai)
Sumontha, M., S. Boonsuk and P. Keereerut. 2012. Stock Assessment of Bigeye Scad
(Selarcrumenophthalmus(Bloch, 1793)) along the Andaman Sea Coast of Thailand.
Technical Paper No. 27/2012. Marine Fisheries Research and Development Bureau,
Department of Fisheries, Ministry of Agriculture and Cooperatives.(in Thai)

58

Sumontha, M., S. Boonsuk, S. Panjarat, T. Jaiyen and JariyaRitthisaman. 2010. Stock
Assessment of Indian Mackerel (Rastrelligerkanagurta(Cuvier, 1816)) along the
Andaman Sea Coast of Thailand. Technical Paper No. 13/2010. Marine Fisheries
Research and Development Bureau, Department of Fisheries, Ministry of Agriculture
and Cooperatives.(in Thai)
Supongpan and Boonchuwong. 2010. THAILAND: National Report. Bycatch management in
Trawl Fisheries in the Gulf of Thailand.
Thongsila. K., T. Sinanun, P. Noranarttragoon, N. Boonjorn and P. Khemakorn. 2012. Stock
Assessment of Indian Mackerel (Rastrelligerkanagurta(Cuvier, 1817)) in the Gulf of
Thailand. Technical Paper No. 19/2012. Marine Fisheries Research and Development
Bureau, Department of Fisheries, Ministry of Agriculture and Cooperatives.(in Thai)
Tossapornpitakkul, S., W. Boonyong, U. Augsornpa-ob and PorametAroon. 2013. Stock
Assessment of OrangefinPonyfish, Photopectoralisbindus(Valenciennes, 1835) in the
Gulf of Thailand. Technical Paper No. 9/2013. Marine Fisheries Research and
Development Bureau, Department of Fisheries, Ministry of Agriculture and
Cooperatives.(in Thai)

59

APPENDIX A: Categories of fishing vessels in Thailand
The fishing fleet is categorized into five categories of fishing vessels plus transshipment vessels:
1. Small artisanal fishing vessels are fishing vessels with engine power less than 180
horsepower and vessel capacity less than 5 gross tonnages;
2. Large artisanal fishing vessels are fishing vessels with engine power between 180220 horsepower and vessel capacity between 5 – less than 10 gross tonnages;
3. Small commercial fishing vessels are fishing vessels with engine power between
220-380 horsepower and vessel capacity between 10 – less than 20 gross tonnages;
4. Medium commercial fishing vessels are fishing vessels with engine power over
380 horsepower and vessel capacity between 20 – 60 gross tonnages;
5. Large commercial vessels are fishing vessels with a vessel capacity over 60 gross
tonnages;
6. Transshipment vessels
1) Domestic transshipment vessels are transshipment vessels operating in Thai
waters with a vessel capacity of over 30 gross tonnages. Ices are used to
store and preserve the fish transshipped.
2) Transshipment vessels outside Thai waters are transshipment vessels with a
vessel capacity of over 60 gross tonnages and operating outside Thai waters.
A freezing system is used to store and preserve the fish transshipped.
Vessels importing fish into Thailand consist of four types:
1) Thai vessels fishing in the EEZ of another state under an agreement or
authorization of that State and bring fish back to Thailand;
2) Thai vessels fishing in the EEZ of another state and flying that State’s flag;
3) Foreign fishing vessels that bring fish for sale in Thailand; and
4) Artisanal fishing vessels of neighboring states that land fish in Thailand for
sale.
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1. Small artisanal fishing vessels

2. Large artisanal fishing vessels

3. Small commercial fishing vessels
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4. Medium commercial fishing vessels

5. Large commercial vessels

6. Transshipment vessels

Inside Thai waters

Outside Thai waters
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APPENDIX B: Current fisheries management measures in Thailand
Management measures include:
All fishing vessels
- Must be registered where they are intended to operate.
- Some types of fishing gears prescribed under the Ministerial Regulations must be
licensed;
- Numbers trawlers, push nets, Anchovy purse seiners and Anchovy lift nets,
controlled under the Ministerial Regulations, must be frozen; and
- Commercial fishing vessels ≥ 30 GT are required to install VMS as they have a
capacity to operate in waters outside Thailand.
For fishing vessels importing fish into Thailand, depending on the type of vessel
- Port in-port out measures;
- Port State measures; and
- A range of measure for artisanal fishing vessels from neighbouring countries,
including (note: Full Port State Measures not applied to these vessels yet)
- Registered at the port to record vessel details;
- Submission of a copy of their fishing license;
- Information on the vessel, fishing activity and catch;
- Advance notification prior to port in;
- Thai officer inspections.
Technical measuresinclude:
All commercial fishing
- Protection of spawning stock and juveniles through closed seasons and areas;
- Demarcation zones between artisanal and commercial fisheries; and
- Reduction of the efficiency of fishing gear according to the requirements for
suitable mesh sizes, such as purse seines, trawls, anchovy lift nets, collapsible crab
traps and gill nets.
Trawl fishing
- Reduce fishing capacity by the enlargement of mesh size and the limitation of the
ground rope.
Purse seine fishing
- Reduce fishing capacity through limitation of mesh size; and
- Control fishing areas by zoning (special case of anchovy fishery).
Push net fishing
- Ban on all push nets except fishing for Acetes (Sergestids) nets.
Encircling gill nets
- Reduce fishing capacity through closed seasons and areas toprotect spawners
especially for Indo-Pacific mackerel.

63

Other management measures and activities in Thailand include:
- Prohibiting trawlers and push net from fishing within 3 nautical miles from the
coastline;
- Marine Protected Areas(MPAs) for full protection varies from aquatic sanctuaries,
non-hunting area, marine national park, mangrove swamps, coral reef areas, sea
grass bed etc. The total area of MPA in Thailand is around 79,756.72 km 2. It is
about 25.23 % of total sea area in Thai waters (316,118.24 km2); and
- Reserved areas for special purposes, e.g. coral reefs, sea grass beds and mangroves.
DOF is carrying out other conservation measures including:
- Establishing artificial reefs for spawning grounds, fish shelter; and
- Promoting community-based fishery management and EAFM.
Zonation
Thailand has defined two fishing zones within Thai waters based on the characteristic of
seabed in the Gulf of Thailand and in the Andaman Sea – Coastal Fishing Zone and Offshore
Fishing Zone.
Gulf of Thailand
 Coastal Fishing Zone from the mean low water line to 6 nm (11.11 km),
 Coastal Fishing Zone for islands from the mean low water line to 3 nm (5.56 km)
Andaman Sea
 Coastal Fishing Zone from the mean low water line to 3 nm (5.56 km),
 Coastal Fishing Zone for islands from the mean low water line to 1.62 nm (3.00 km)
Only artisanal fishing vessels are permitted to fish in the Coastal Fishing Zone. The rationale
for this are (i) Coastal Fishing Zone is the habitat for juvenile fishes that are less impacted by
artisanal fishing gear, (ii) if complied with, conflicts between artisanal and commercial
fishers are reduced, and (iii) safety at sea for small vessels is improved.
Scientific basis for technical measures
Push net
The MOAC Ministerial Notification dated 20 July 1972 prohibited the use of trawlers and
push net within 3,000m of the coast (later expanded to 5,400 m in some areas). The MOAC
Ministerial Notification dated 26 March 1980 restricted the use of trawlers and push net
with motor vessels by controlling the number of trawlers and push netters. DOF has
conducted surveys and studies since 1987 that concluded that push nets are destructive
gears because:
1. Push nets can damage other fishing gear. It has caused socio-economic problems
between artisanal and commercial fisheries;
2. Push netsare non-selective and can catch both spawning fish and juveniles; and
3. Push nets have caused severe damage of ocean floor and benthic ecosystem.
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Set Bag Net
Since 1978, the MOAC Ministerial Notification No.4 dated 14 September 1978 prohibited
the use of set bag net and other set net-liked gears. DOF found that the use of set bag net
have caused the destruction of juveniles of many species; disrupting of waterway and
blocking migration routes of several fish species.
Nighttime Purse Seiner with net size less than 2.5 cm
Since 1991, MOAC issued Ministerial Notification dated 14 November 1991 prohibiting the
use of surrounding nets having meshes smaller than 2.5 centimeters. This fishing gear is
highly efficient because it is equipped with light to attract fish school. The nets catch a large
number of juvenile of several species such as mackerels, sardines, hard-tailed scads and
squids. In addition, it obstructs the recruitment of fish population.
Elongate collapsible trap
This new developed gear is highly efficient due to its length and number of opening into the
trap where the fishing ground along the coastal zone. It catches a large number of aquatic
juveniles, including juveniles of banana prawn and jinga shrimp causing serious decline of
their stock.
Trawl cod end of mesh size smaller than 5 cm 
DOF studies and those of other countries have demonstrated that increasing the mesh size
can lower the catch of juvenile fish. It has been decided that suitable cod end mesh size
should be 5.0 cm.
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APPENDIX C: Fishing License System and Fisheries Controls of Thailand
The authorization of fishing licenses in the Kingdom of Thailand is conducted under the new
Royal Ordinance for Fisheries B. E. 2558 (2015), which is under the drafting process. Each
year, the fishing licenses are granted with consideration to resources availability in order to
promote resources sustainability. The fishing license allocation committee and the marine
fisheries resource utilization committee, in which the Department of Fisheries is a committee and
secretary, will be established to consider the number of fishing licenses granted annually.
For granting Thai overseas fishing licenses, it will be considered under the cooperation among the
Thai government and coastal states and relevant Regional Fisheries Management Organizations
(RFMOs). Thai fishing license system has two components as follows:
1. Types of fishing licenses: Thai fishing licenses are classified into four groups as the
following:
(1) Fishing licenses for artisanal fishing vessels, which are divided into two sub-groups, i.e.
fishing licenses for small artisanal fishing vessels and fishing licenses for large
artisanal fishing vessels;
(2) Fishing licenses for small commercial fishing vessels;
(3) Fishing licenses for medium commercial vessels; and
(4) Fishing licenses for large commercial fishing vessels
The criteria for granting fishing licenses are as follows:
1.1 The granted number of fishing licenses is based on the consideration of the fishing
license allocation committee and the marine fisheries resource utilization committee;
1.2 Licenses must be the owner of fishing vessel or leaseholder with legal leasing contract;
1.3 Licensed small, medium and large commercial fishing vessels must conform to
the fishing area color coding as established by the Department of Fisheries;
1.4 District Chief Officers, Minor District Chief Officers, and the Director of Bangkok
Provincial Fisheries Office for Bangkok area have the authority to issue fishing licenses;
1.5 The fishing license shall be valid for one year and expire on 31 December of each
year. The license must be renewed 60 days before the expiry date. Renewal of license will
be considered based upon the fishing history of previous year. The renewal of license will be
suspended for any IUU fishing engaged, i.e., 3-6 month suspension for small-commercial
fishing vessels and 6 months to one year suspension for medium and large commercial
fishing vessels;
1.6 Small, medium and large commercial fishing vessels can apply for fishing license
of only one type of fishing gears, but artisanal fishing vessels may apply for the fishing
license of more than one type of fishing gears;
1.7 License fee will be imposed based on types and numbers of fishing gears;
1.8 Commercial fishing vessels shall install VMS and submit fishing operation report
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through Port-in and Port-out control system, as well as record on fishery logbooks; and
1.9 For fishing vessels with capacity over 100 gross tonnages, there must be observers on
board. (To be further discussed with involved agencies.)
2. Thai oversea fishing licenses are divided into 2 groups:
(1) Fishing licenses for operation in the EEZ(s) of coastal states
(2) Fishing licenses for operation on the high seas.
The criteria for granting oversea fishing licenses are as follows:
2.1 Department of Fisheries will seek for overseas fishing grounds and resources
quotas by arranging bilateral fisheries agreements with coastal States. Fishing vessels that
are willing to operate overseas must obtain the license to use Thai fishing vessel outside
Thai jurisdictional waters before applying for a contract/fishing license with other coastal
states or conducting fisheries on the high seas;
2.2 The licensing authority is the Director General of the Department of Fisheries;
2.3 Fishing licenses shall be valid for one year or based on the agreement of coastal States;
2.4 The duty charge is based on the monitoring expenses, i.e. the expense for VMS
monitoring agencies and the expense for observers on board; and
2.5 Fishers must install VMS on board, record on fishing logbooks, and arrange for observers
on board. Furthermore, they must abide by the Port State Measure Agreement, the regulations of
the flag state, the agreements of RFMOs, and relevant international agreements.
3. Vessel licenses for transshipment of marine catch are divided into 2 groups:
(1) Vessel license for domestic transshipment of marine catch
(2) Vessel license for transshipment of marine catch outside Thai waters
The vessel licensing criteria for transshipment of marine catch are as follows:
3.1 The vessel licensing authorities are the Governor (in case of the vessel license for
domestic transshipment of marine catch) and the Director General of the Department of
Fisheries (in case of vessel license for transshipment of marine catch outside Thai waters);
3.2 Transshipment vessels of marine catch must install VMS and submit their Port-in
and Port-out reports while being in Thai waters, or comply with the Port State Measures
while being outside Thai waters. Transshipment vessels of marine catch must abide by the
regulations of the port states, the agreements of RFMOs, and relevant international agreements;
3.3 Observers on board must always present during transshipping marine catch.
Domestic transshipment of marine catch must proceed in the areas assigned by the Department of
Fisheries. Transshipping marine catch outside Thai waters must abide by regulations of the
port states, the agreements of RFMOs, and relevant international agreements;
3.4 Marine catch transshipment vessels must provide the Marine Catch Transshipment
Document(MCTD), as well as submit the fishing log book of applicable fishing vessels and
the records of observers on board; and
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3.5 The duty charge is based on the monitoring expenses, i.e. the expense for VMS
monitoring agencies and the expense for observers on board.
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APPENDIX D: The assessment of maximum sustainable yield (MSY) and
optimal fishing effort in Thai waters 2015
A: Species Groups
MSY calculation
The Maximum Sustainable Yield (MSY) assessment aims to estimate the biological reference
point at which stocks can be harvested without any negative effect on resources and
equilibrium with the production of nature in Thai waters. MSY for the Gulf of Thailand and
the Andaman Sea was estimated by using the Fox surplus production model (Fox, 1970).
This model requires statistical data and information on catch, catch rate (CPUE) and fishing
effort data of all fishing operations,3 particularly small-scale fishing gears and large-scale
fishing gears of demersal fish, pelagic fishes and anchovies. The equilibrium yield is given by:

yi
 e c  d  fi
fi
Where is f as fishing effort (hours), c and d are constants obtained by fitting a linear regression.
MSY = -1/d
FMSY = -(1/d)ec-1

Fishing effort estimates were based on the fishing vessel survey carried out in June and July
2015. A total number of 45,805 fishing vessels were reported in the survey, but only 42,512
active vessels that operate in Thai waters were used for the MSY assessment.
The MSY assessment was conducted for three species groups 1) demersal fish that referring
to all demersal species including demersal fishes, squids, cuttlefishes and shrimps; 2) pelagic
fishes; and 3) anchovies. Both artisanal fishing vessels and commercial fishing vessels were
used in the assessment based on catch data for 2014:
1. Demersal fish
 Artisanal fishing vessels, i.e. blue swimming crab gill net, other gill nets, trap (fish,
squid and crab), hook, squid falling net, squid lift net and push net
 Commercial fishing vessels, i.e. pair trawl, otter board trawl, beam trawl and push net
2. Pelagic fishes
 Artisanal fishing vessels, i.e. encircling gill net, fish gill net, and pound net
 Commercial fishing vessels, i.e. purse seine (Thai purse seine, Thai purse seine
with light luring, and FAD) excluding anchovy purse seine

4 Statistics based on the sampling survey, from 1980 to 2014 (demersal fish), 1997 to 2014 (pelagic fishes),
1996 to 2014 (anchovies).
The fishing community production survey from 1980 to 2014 (demersal fish), 1997 to 2014 (pelagic fishes),
1996 to 2014 (anchovies).
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3. Anchovies, i.e. anchovy purse seine, anchovy falling net and anchovy lift net
operated by both artisanal and commercial vessels.
Calculation of optimum fishing effort




1. Calculate the amount of fishing effort needed to achieve the MSY, i.e. number of
fishing hours and number of fishing days;
2. Calculate the ratio of fishing effort by fishing gear based on the current catch
Ratio of fishing effort of gear A = Catch of gear A / total catch;
3. Convert the fishing effort (FR) to the total amount of catch (CR) by CPUE of
standard gear multiplied by FR;
4. Calculate the amount of catch of each gear as amount of catch of gear A = Total
amount of catch (CR) * Ratio of fishing effort of gear A
5. Calculate the number of vessel needed:
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Assessment Results
1. Demersal fish
Location

MSY
(tonnes)

Optimal
Fishing
Effort
(million
hours)

Current
Catch
(tonnes)

Current
Fishing
Effort
(million
hours)

(1) Demersal Fish*

Status of Fisheries
Exceeded/
Balanced/ Lower

Percentage

Exceeded (million hours)

Gulf of Thailand

794,771

24.33

503,276

36.20

11.87

32.8%

Andaman Sea

240,519

4.81

177,684

5.09

0.28

+5.3%

1.1 Gulf of Thailand
The total number of fishing vessels used for MSY assessment of demersal fish in the Gulf of
Thailand was 28,279 vessels, consisting of 4,425 commercial vessels and 23,754 artisanal
vessels. The result shows that the MSY of demersal fish is 794,771 tonnes with the optimum
fishing effort of 24.33 million hours. The 2014 catch of demersal fish was 503,276 tonnes
with fishing effort of 36.20 million hours.
This indicates that the present effort is greater than the optimum level by 32.8%, and it should
therefore be reduced.
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1.2 Andaman Sea
The total number of fishing vessels used for MSY assessment of demersal fish in the
Andaman Sea was 8,980 vessels, consisting of 892 commercial vessels and 8,088 artisanal
vessels. The result shows that the MSY of demersal fish is 240,519 tonnes with the optimum
fishing effort of 4.81 million hours. The present catch of demersal fish is 177,684 tonnes
with the fishing effort of 5.09 million hours. Thus, the present fishing effort is greater than
the optimum level by 5.3%.
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2. Pelagic fishes
Location

MSY
(tonnes)

Optimal
Fishing
Effort
(million
hours)

Current
Catch
(tonnes)

Current
Fishing
Effort
(million
hours)

(3) Other pelagic fish

Status of Fisheries
Exceeded/
Balanced/ Lower

Percentage

Exceeded (days)

Gulf of Thailand

248,176

130,493

245,986

178,709

48,216

27.0 %

Andaman Sea

118,477

54,238

99,039

64,925

10,687

16.5 %

2.1 Gulf of Thailand
The total number of fishing vessels used for MSY assessment of pelagic fishes in the Gulf of
Thailand was 3,202 units, consisting of 485 commercial vessels and 2,717 artisanal vessels.
The result shows that the MSY of pelagic fishes is 248,176 tonnes with the optimum fishing
effort of 130,493 days, whereas the present catch of pelagic fishes is 245,986 tonnes with
the fishing effort of 178,709 days. The present effort is, therefore, greater than the
optimum level by 27.0%.

2.2 Andaman Sea
The total number of fishing vessel used for MSY assessment of pelagic fishes in the
Andaman Sea was 918 vessels, including 262 commercial vessels and 656 artisanal vessels.
The result shows that the MSY of pelagic fishes is 118,477 tonnes with the optimum fishing
effort of 54,238 days, whereas the present catch of pelagic fishes is 99,039 tonnes with a
fishing effort of 64,925 days. This indicates that the present effort is greater than the
optimum level by 16.5%.
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3. Anchovies
Location

MSY
(tonnes)

Optimal
Fishing
Effort
(days)

Current
Catch
(tonnes)

Current
Fishing
Effort
(days)

(2) Anchovies

Status of Fisheries
Exceeded/
Balanced/ Lower

Percentage

Lower/Exceeded (days)

Gulf of Thailand

191,785

114,588

183,216

115,600

1,012

+0.9 %

Andaman Sea

32,944

52,014

33,903

51,520

494

-1.0%

3.1 Gulf of Thailand
The total number of fishing vessel used for MSY assessment of anchovies in the Gulf of
Thailand was 1,027 vessels, including 357 anchovy purse seiners and 670 anchovy falling
nets and lift nets. Based on the assessment, the MSY of anchovies is 191,785 tons with the
optimum fishing effort of 114,588 days, while the present catch of anchovies is 183,216 tons
with fishing effort of 115,600 days. This indicates that the present effort is close to the
optimum level (over by 0.9%).
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3.2 Andaman Sea
The total number of fishing vessel used for MSY assessment of anchovies in the Andaman
Sea was 159 vessels, including 77 anchovy purse seiners and 82 anchovy falling nets and lift
nets. Based on the assessment, the MSY of anchovies is 32,994 tonnes with the optimum
fishing effort of 52,014 days, while the present catch of anchovies is 33,903 tonnes with
fishing effort of 51,520 days.
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B: Single Species
MSY calculation
A number of stock assessments have been carried out for individual species in Thailand and
a relatively large number using analytical models during 2007-2009 by scientist from
Department of Fisheries. In general, the assessments have been carried out using lengthbased methods. Firstly the modes and cohorts are detected in monthly length frequency
data using Bhattachaya’s method. The growth parameters were estimated by tracing modal
progressing representing the same cohort from one year of length composition data for the
total fishery. A catch curve analysis, based on the assumption that i) population is in a
steady state ii) recruitment is knife-edge and iii) mortality is constant, was used to estimate
the average total mortality (Z). The natural mortality was estimated using Pauly’s empirical
formula with a surface water temperature between 29-30o allowing estimation of the
fishing mortality (F) and exploitation rate (E).
Length cohort analysis was then applied to estimate the number of fish caught by length
group, the number of recruits (survivors) as well as the fishing mortality of each species by
using length cohort analysis.The results of the cohort and selectivity analyses were used as
input data to the length-based Thomson and Bell model. Additional inputs were the
parameters of the length-weight relationship. The Thomson and Bell model was used to
evaluate the effect of different effort levels.

Assessment Results and management recommendations
A summary of the stock assessment are given in the table on the next page. Overall, the
assessments agreed with the species groups MSY approach.
All pelagic species were overexploitation except Sardinella gibbosa (sardine) both in the Gulf
of Thailand and the Andaman Sea. All demersal fish, except Photopetoralis bindus (pony
fish) Photololigo chinensis and P. duvaucelii (squid) and were overexploited in the Gulf of
Thailand. The anchovy species were only slightly overexploited.
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Table: Results for stock assessment of individual species

Marine fisheries resource

Common
name

Present
level
(tonnes)

MSY
(tonnes)

Optimum
Effort
Index at
MSY

Status

Area

Year

Reference

Pelagic fish
Megalaspis cordyla

Hard tail scad

1,458

1,679

0.50

Over exploited 50 %

Gulf of Thailand

2007

Sinanun et al., (2012)

Rastrelliger Kanagurta

Indian mackerel

7,249

7,256

0.90

Over exploited 10 %

Gulf of Thailand

2007

Sardinella gibbosa

Sardine

73,386

73,679

1.20

Under exploited 20%

Gulf of Thailand

2007

Rastrelliger kanagurta

Indian mackerel

12,805

12,999

0.70

Over exploited 30 %

Andaman Sea

2007

Decapterus maruadsi

Round scad

20,779

21,062

0.70

Over exploited 30%

Andaman Sea

2007

Megalaspis cordyla

Hard tail scad

17,826

24,147

0.40

Over exploited 60 %

Andaman Sea

2007

Selaroides leptolepis

1,132

1,149

0.70

Over exploited 30 %

Andaman Sea

2007

Selar crumenopthalmus

Yellow stripe
trevally
Big-eye scad

Thongsila et al.,
(2012)
Boonjorn et al.,
(2013)
Sumontha et al.,
(2010)
Boonsuk et al.,
(2010)
Keereerut et al.,
(2011)
Jaiyen et al., (2011)

3,383

3,517

0.70

Over exploited 30%

Andaman Sea

2007

Sardinella gibbosa

sardine

14,726

14,824

1.40

Under exploited 40%

Andaman Sea

2007

Enchasicholina devisi

Anchovy

12,613

12,800

0.70

Over exploited 30%

Andaman Sea

2008

E. punctifer

Anchovy

7,194

7,211

0.90

Over exploited 10%

Andaman Sea

2008

E. heteroloba

Anchovy

7,433

7,449

0.90

Over exploited 10%

Andaman Sea

2008

Sumontha et al.,
(2012)
Jaiyen et al., (2012)

Anchovies
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Boonsuk et al.,
(2010)
Boonsuk et al.,
(2010)
Boonsuk et al.,
(2010)

Marine fisheries resource

Common
name

Present
level
(tonnes)

MSY
(tonnes)

Optimum
Effort
Index at
MSY

Status

Area concerned

Year

Reference

77,838
36,906
19,705
16,292

102,484
55,915
21,697
21,303

0.40
0.31
0.54
0.36

Over exploited 60%
Over exploited 70%
Over exploited 46%
Over exploited 64%

Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand

1991
1991
1991
1991

FAO/DANIDA 1995
FAO/DANIDA 1995
FAO/DANIDA 1995
FAO/DANIDA 1995

Demersal fish
Total Demersal
Priacanthus tayenus
Nemipteru shexodon
Saurida undosquamis

Big-eye
Treadfin bream
Lizard fish

S. elongata

Lizard fish

1,860

2,250

0.46

Over exploited 54%

Gulf of Thailand

1991

FAO/DANIDA 1995

S. elongate and
S. undosquamis
Priacanthus tayenus

Lizard fish

10,238

25,949

0.20

Over exploited 80%

Gulf of Thailand

2007

Sinanun et al., (2012)

Big-eye

17,386

18,393

0.60

Over exploited 40%

Gulf of Thailand

2007

Photopetoralis bindus

ponyfish

13,320

13,411

1.20

Under exploited 20%

Gulf of Thailand

2007

Metapeneous affinis

Jinga shrimp

3,075

3,111

0.76

Over exploited 24%

Gulf of Thailand

1991

Kongprom et al.,
(2010)
Tossapornpitakkul et
al., (2013)
FAO/DANIDA 1995

Portunus pelagicus

Blue swimming
crab
Sand shrimp

4,577

4,581

0.90

Over exploited 10%

2009

Sinanun (2012)

146

148

0.80

Over exploited 20%

2009

squid

37,016

37,179

1.15

Under exploited 15%

Eastern Gulf of
Thailand
Eastern Gulf of
Thailand
Gulf of Thailand

Jinga shrimp

127.34

127.44

0.95

Over exploited 5%

Eastern Gulf of
Thailand

2009

Sinanun and
Pankaew (2012)
Kongprom et al.,
(2010)
Sinanun et al., (2012)

Trachypenaeus fulvus
Photololigo chinensis and
P. duvaucelii
Metapenaeu saffinis
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2008

Annex 1: Fish catches by type and fishing gear (DOF 2015)
Squid

Demersal
fish

Other

Anchovy

Pelagic
fish

Shrimp Trash fish

TOTAL

Gulf of Thailand
Demersal fish
Commercial Trawls
Commercial Push nets
Artisanal
Traps
Artisanal
Gill nets
Artisanal
Falling nets
Artisanal
Hook and Lines
Artisanal
Others
Sub-total
Anchovy
Commercial Anchovy purse seines
Commercial Anchovy lift/falling nets
Sub-total
Pelagic fish
Commercial Surrounding nets
Artisanal
Pound nets
Artisanal
Gill nets
Sub-total
Total GOT

50,685

131,207

5,339

44,364

15,951

196,620

444,167

1,613

3,971

1,077

405

5,056

5,707

17,828

1,094

282

6,068

-

1,411

1

8,857

123

1,745

16,237

1,209

5,648

39

25,001

30,143

966

233

44

-

154

31,540

61

749

-

628

-

-

1,050

1,147

16,764

224

2,116

19

21,320

84,770

140,066

45,718

46,874

30,182

202,540

550,150

179

557

-

102,816

4,881

-

311

108,744

570

75

-

80,400

-

-

-

749

632

-

183,216

4,881

-

311

189,789

6,699

16,385

-

217,829

-

25,712

266,625

121

306

5

406

-

962

1,799

7,757

509

27,751

1,108

37,272

6,820

24,449

514

92,338

165,147

46,232

183,216

146

1,439

81,045

245,986

146

27,781

305,696

297,741

30,328

230,632

1,045,635

184,304

Andaman Sea
Demersal fish
Commercial Trawls
Commercial Push nets
Artisanal
Traps
Artisanal
Gill nets
Artisanal
Falling nets
Artisanal
Hook and Lines
Artisanal
Others
Sub-total
Anchovy
Commercial Anchovy purse seines
Commercial Anchovy lift/falling nets
Sub-total
Pelagic fish
Commercial Surrounding nets
Artisanal
Pound nets
Artisanal
Gill nets
Sub-total
Total Andaman Sea

15,132

52,178

2,327

22,849

3,847

87,972

-

-

-

-

-

-

-

1,139

449

1,843

5

3

-

3,439

73

1,562

5,669

8,510

4,340

-

20,154

297

28

-

34

-

-

359

-

836

-

79

-

-

915

-

-

16,642

55,053

456

171

-

-

655

-

456

826

-

4,638

30,827

22

89,614

60

5,079

130,239

6,964

2,745

11,267

30

18

-

21,023

-

2,449

-

9,396

11,603

36,021

11,289

99,039

28,701

91,900

21,130

132,168

3

-

9,842

56

-

59

31,476

8,246

87,972

209,230

20,799

1,652

-

1,755

24,833

13,105

-

-

-

13,760

33,904

1,652

-

1,755

38,593
-

78

33,904

-

130

11,975

77

5,209

163,237

8,323

94,935

411,061

Annex 2: Number of fishing gears as of August 1(DOF 2015)

Licensed

Gulf of Thailand
Unlicensed

Total

Andaman Sea
Licensed Unlicensed

Total

Demersal
Trawl

2,374

826

3,200

477

410

887

Push net

320

905

1,225

-

5

5

Artisanal

23,754

-

23,754

8,088

-

8,088

28,179
Anchovy
Anchovy purse
seine
Anchovy falling/lift
net

8,980

187

170

357

77

5

82

508

162

670

82

42

124

1,027

206

Pelagic fish
Purse seine
Artisanal

485

-

485

262

-

262

2,717

-

2,717

656

-

656

3,202
Total

32,408

79

918
10,104 42,512

APPENDIX E: Future plan for single-species stock assessment
The multi-species/multi-gear nature of the fishery makes the application of traditional single
species stock assessment difficult. However, the Department of Fisheries is planning to
assess a selected number of species that make up more than 70% of the catch, both in the
Gulf of Thailand and Andaman Sea. The list of selected species is show in the table below.
Many of the species have been assessed previously and a repeat analysis several years later
should provide interesting information. Longtail tuna are also included as it is the main raw
material for canning and export.
Objective
1. To study maximum sustainable yield (MSY) and optimum fishing effort of main
economic species in gulf of Thailand and Andaman sea
2. To study cost and benefit of TAC and ITQs system
3. Capacity building for DOF scientists in Quota management
Group
Pelagic fish

Gulf of Thailand
%* Andaman Sea
Indo-Pacific mackerel
Indo-Pacific mackerel
(Rastrelliger brachysoma)
(Rastrelliger brachysoma)
Indian mackerel (R. kanagurta)
95 Indian mackerel (R. kanagurta)
Sardine (Sardinella gibbosa)
Anchovy (Encrasicholina spp.)
Anchovy (Encrasicholina spp.)
Longtail tuna
Longtail tuna (Thunnus tonggol)
(Thunnus tonggol)
Demersal fish Treadfin bream
Treadfin bream
(Nemipteru shexodon)
97
(Nemipteru shexodon)
Lizard fish (Saurida elongate)
Lizard fish (Saurida elongate)
Big-eye (Priacanthu stayenus)
Big-eye (Priacanthu stayenus)
Others
Squid (Photololigo duvaucelii)
67 Squid (Photololigo duvaucelii)
*Percentage of catch from all fishing gear that caught this species as main target species.
Method
Data will be collect monthly from January to December 2016 by multi- statesampling. Around
50 specimen/fishing gear/fishing ground/month will be sampling to identify species and
measure total length fish size (except longtail tuna measure fork length) by punching paper in
centimeter and also measure weight in gram. Catch data, price by size in each species will be
record in baht/kilogram. Fishing effort and fishing ground will be collect by interviewing
fishers.
After analyze MSY and FMSY, cost and benefit of TAC and ITQs system for selected species will
be examined and capacity development on quota management will be conducted.
Data collection and stock assessment will be supervised by an expert from Japan with training and
visiting both in Thailand and Japan. Learning from real situations will help researchers deep
understand in quota system and management and get the idea to apply in Thailand.

80

%*

98

94

52

Study area
Selected species will be sampled from many type of fishing gear as shown in the table
below.

IndoPacific
mackerel
Indian
mackerel
Sardine
Longtail
tuna
Anchovy
Treadfin
bream
Lizard fish
Big-eye
Squid

Mackerel
encircling
gill net

Mackerel
gill net

Purse
seine

FADs
purse
seine

✓

✓

✓

✓

✓

✓

✓
✓

✓
✓

Longtail Anchovy Anchovy Pair
tuna
purse
lift net trawl
purse
seine
seine
✓

Otter
board
trawl

✓
✓
✓
✓

✓
✓

✓

✓
✓
✓

✓
✓
✓

The sampling area will cover the coastline of Thailand both in the gulf of Thailand and The
Andaman Sea.
Sampling area map
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Squid
falling
net

✓

APPENDIX F: Implementation work plan for 2015/16
T = target; AllV = all vessels; CV = commercial vessels; AV = artisanal vessels; IC = International cooperation for IUU; TC= Thailand Coastal; CS =
Coastal State; FS = Flag State; PS = Port State; IM = International market; RB = Resource rebuilding; CH = Critical habitat; DI = Data and
information; FM = Fisheries Management
Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Objective 1: Reducing fishing capacity and fishing effort
Target: Reduction of the fishing capacity and effort within 3years, especially commercial vessels
 For demersal fish; 40% in the Gulf of Thailand and 10% in the Andaman Sea
 For pelagic fish; 30% in the Gulf of Thailand and 20% in the Andaman Sea
I All vessels and fishing license in Thai waters
1. AllV1: Survey of Fishing Vessels and
Sample all ports and landing areas
List of vessel
transshipment vessels.*

1.AllV2: Freeze the number of vessels
registered for fishing purpose and
number of fishing licenses during
transitional period for further
assessment of the appropriate number.*

Revise related laws and regulations
Electronics license system
Laws enforcement
Strict monitoring of license

1. AllV3: Stop all illegal FVs and banned
push nets*

Strictly enforcement to stop fishing activities of
all illegal FVs and push nets
Surveying all FVs and prepare the list of Illegal
commercial FVs (non-license) and incorrect
license
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Registration
License
At port/sea enforcement
PIPO
VMS

On the ground survey of
documentations and actual FVs and
gears
Registration
License
At port/sea enforcement
PIPO


Responsible
Agencies

CCCIF
DOF
MD
DOF
MD
Thai-MECC
Law enforcement
agencies
DOF
MD
CCCIF
Thai-MECC
Law enforcement
agencies

Management measure/action
1. AllV4: Remove all illegal FVs and
banned push nets*

1. AIIV5: Reduce number of fishing days*

1. AllV6: Develop new electronics fishing
license system for all FVs and ensure that
all vessels are licensed and registered*

Means of Implementation
Surveying all FVs and prepare the list of Illegal
commercial FVs (non-license) and incorrect
license
Prepare for compensation scheme
Stakeholders consultations
Revise related regulations and introduce to the
cabinet
100% FVs do not have fishing licenses will be
removed through a compensation scheme
Incorrect license force to operate correct fishing
activity /or buy back in case of fishermen do not
continue in fisheries sector
Introduce alternative occupation

Revise related laws and regulations
FVs code and marking scheme
Define condition to access to the fisheries of the
according to type of license
Electronics license system

Revise related laws and regulations
Introduce to the cabinet
Issue a procedure handbook and educate the
involved officials and the fishermen
Develop new electronics fishing license system
Laws enforcement
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Modes of Implementation and
Enforcement
On the ground survey of
documentations and actual FVs and
gears
Registration
License
At port/sea enforcement
PIPO

Responsible
Agencies
DOF
MD
CCCIF
Thai-MECC
Fisheries
association
Law enforcement
agencies

Registration
License
At port/sea enforcement
PIPO

DOF
MD
CCCIF
Thai-MECC
Law enforcement
agencies

Registration
License
At port/sea enforcement
 PIPO
Condition: The number of licenses is
controlled annually by the National
Fisheries Committee, according to
the current MSY. The license for

DOF
MD
Thai-MECC
Law enforcement
agencies

Management measure/action

1. AIIV7: Consider scheme to remove any
excess capacity that remains.*(See
Appendix G)
1. AIIV8: Consider fleet reduction scheme
to remove any excess capacity that
remains based on MSY research*

Means of Implementation

Modes of Implementation and
Enforcement
using the vessel for fishing has to
be issued before requesting the
registration of such vessel with the
Marine Department

Responsible
Agencies

List of duly licensed vessels

License

 DOF
 MD

List vessels to be removed to compensation
scheme
Initiate compensation scheme i.e., alternative
occupation, alternative low impact gears, and buy
back scheme to ensure that the listed vessels will
be removed

Stakeholder consultation
Compensation scheme committee
consideration
Cabinet consideration and
approval
 Government budget allocation
Affected fishermen/beneficiaries
monitoring and evaluation

 Cabinet
 DOF
 Fisheries
association

License
At port/sea enforcement
PIPO
VMS
License
Registration
At port/sea enforcement
PIPO
VMS

DOF
Thai-MECC
Law enforcement
agencies
DOF
MD
Thai-MECC
Law enforcement
agencies

II Small, medium and largecommercial vessels in Thai waters
1.CV1: Revoke license for anchovy purse- Revise related laws and regulations
Electronics license system
seine, lift net and trawl; if the FVs have
Laws enforcement
been inactive for one year.*
Strict monitoring of license
1.CV2: Cancel vessel registration, and
Revise related laws and regulations
Setup IUU offender monitoring mechanism
vessel permit in the IUU vessels list
Electronics license system
without an option to replace vessel*
Laws enforcement
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Management measure/action

Means of Implementation

1.CV3: Conduct research on the costs and
benefits of introducing a Total Allowable
Catch (TACs) and/or later Individual
Transferable Quotas (ITQs) for selected
species.*
If beneficial, introduce a TACs system
and/or later ITQs

Conduct researches , stakeholder consultation
and report on examination of costs and benefit is
produced and reported for consideration of the
National Fisheries Committee
Pilot scheme for specific gear types and species
Introduce, if appropriate

III Large and small artisanal vessels
1.AV1: Enforce the limit on type and
number of gears*

All controlled fishing gears are controlled at
optimum number
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Modes of Implementation and
Enforcement
Research
Pilot scheme

Responsible
Agencies
DOF

MCS

DOF

Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Responsible
Agencies

Objective 2: Rebuilding fish resources through artificial reefs and restocking programs
Target: Increase number of effective artificial reefs at least 10 sites per year and increase community stock enhancement projects 10 communities
project per year.
2.RB1: Continue to build artificial reefs,
Determine the appropriate area for artificial reefs Permission from relevant
DOF
deployment
with
communities
based
on
technical
authorities
e.g.
Royal
Thai
Navy,
DMCR
especially along the zone border*
data
Marine Department.
Province
Installation of artificial reefs
Regularly monitor the status of ecosystem after
installation
2.RB2:“Marine Animal Bank” scheme for Determine the appropriate area and marine
Community agreement
DOF
species with communities based on technical
DMCR
promoting stock enhancement*
data
Province
Establish communities agreement
Establish Marine Animal Bank
Regularly monitor the specific marine species
after establishment
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Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Objective 3: Minimizing IUU fishing through effective MCS
Target: Reduce the level of IUU fishing to a level that can be controlled through regular MCS arrangements
I International cooperation
3.IC1: Compile and exchange information Bi-lateral Information Exchange MOUs and /or
Legislation
among states and RFMOs*
signed with fishing States
MOUs
Negotiate the information exchange mechanism
RFMOs Meetings
with the countries that Thai FVs are operating in
their waters.
Legislations
Work on Technical Details of information
exchange,
Thailand becomes a member of Western and
Central Pacific Fisheries Commission (WCPFC)
Ask for approval from the cabinet
Ratify the WPCFC Regulations by amending
national laws & regulations
Become the member of WPCFC

3.IC2: Exchange information on vessels
>24 m and under 24 m if the fishing
outside the EEZ through the ASEAN
Regional Vessel Record*

Thailand enable to conduct the information
exchange through Regional Fishing Vessel
Record(RFVR)
RFVR Database as a management tool to reduce
IUU fishing, starting with vessels measuring under
24 meters in length and over review and improve
fishing license, boats registration of vessels
measuring under 24 meters in length and over
Work on Technical Details of information
exchange
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VMS
Information sharing mechanism

Responsible
Agencies

DOF
Thai-MECC

DOF
Thai-MECC

Management measure/action
3.IC3: Provide information of IUU vessels
under the regional RPOA-IUU and share
the IUU list (blacklist) with other
agencies*

3.IC4: Harmonize the Combating IUU
Policy among states, especially for
inspection of foreign vessels*

Means of Implementation
IUU FVs list is officially announced
Coordinate with RPOA-IUU
Issue the Ministerial Order
Information exchange with laws enforcement
agencies
Communicate with Thai fishing industries of the
banned IUU blacklist, and not to get involves
IUU Blacklist is inputted in the VMS database
IUU FVs list is updated annually
Sharing data and ask for cooperation in
inspection of their vessels

II Coordination across Thailand agencies
3.TC1: Strengthen coordination across
Information Sharing MOU for Fishing Information
System
DOF, DMCR, Customs Department, Royal
Thai Navy, Marine Police Division, Marine Draft of MOU
Signatory and start information sharing
Department, Provincial Administration
Amend the related laws and regulations
Department, Ministry of Labor, and
Training sessions for laws enforcement officers to
Thailand Maritime Enforcement
use the system to inspect and make arrest
Coordinating Centre (Thai-MECC)
Combined
annually training exercise
through MOUs to exchange information
All arrested cases are prosecuted and followed
and the authority to make arrests,
up
prosecution and punishment*.
3.TC2: Establish the following
organization and/or mechanisms in
DOF*:
(i) Resource assessment technical unit

The feasibility study of restructuring of DOF and
bodies to oversee the fisheries management and
related matters will be carried out.
The aim of the studies is to find the solutions for
the followings duties or mechanisms

88

Modes of Implementation and
Enforcement
Legislation
Information sharing mechanism
VMS

Responsible
Agencies
DOF
Thai-MECC
Law enforcement
agencies

Legislation
Information sharing mechanism
Trainings
Meetings

DOF
Thai-MECC
Law enforcement
agencies

Legislation
Information sharing mechanism
Trainings
Meetings

DOF
Thai-MECC
Law enforcement
agencies

Feasibility studies
Legislation

DOF
CCCIF
Thai-MECC
Law enforcement
agencies

Management measure/action
(ii) Evaluation and recommendation
unit
(iii) Control and inspection unit

Means of Implementation

Modes of Implementation and
Enforcement

Responsible
Agencies

The result will be reported to the cabinet and the
recommendations for the responsible bodies for
fisheries management
Amend related laws and regulations

III Thailand’s Coastal State responsibilities
3.CS1: Strengthen MCS in Thai waters
IUU risk assessment carried out
An agreed National Plan of Control developed
through the implementation of the
and implemented
National Plan of Controland Inspection
Amend related laws and regulations
Take a robust action in MCS process and ask for
cooperation between involved agencies such as
Thai-MECC, Navy, and stakeholders
3.CS2: Set up a fishing information
See measure in 3.TC1
database containing fishermen, fishing
The electronics database shall include the fields
described above, as well as other related fields
vessels, fishing crews, fishing operators,
such as the port-in port-out reporting data etc.
licenses and fishery infringements*
The database is continuously maintained and
made available across different agencies.
Authorized officials can access to the database is
through online web-portal or through standalone
machine with interval updates.
3.CS3: Enhance the operational capacity
Gap analysis for the current PIPO coverage area
and the requirement for new PIPOs
for Port in – Port out control to cover all
Amends regulations
areas*
Approval and budgeting
Recruit new personnel
New PIPOs are established
Providing training on laws, regulations and
inspection scheme and techniques
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Risk Assessment
National Plan of Control
Law enforcement at port/sea

DOF
CCCIF
Thai-MECC
Law enforcement
agencies

Information Sharing MOU
Electronic database development
as the fishing information system
Meetings

DOF
Thai-MECC
Law enforcement
agencies

Gap Analysis
Legislation
Budgeting
Law enforcement at port

DOF
CCCIF
Thai-MECC
Law enforcement
agencies

Management measure/action

Means of Implementation

3.CS4: Mandate the use of Vessel
Revise related laws and regulations
Monitoring System (VMS) for appropriate VMS Standardization
Initiate on-loan scheme
vessels*
3.CS5: Strengthen log book system*

3.CS6: Ensure that all foreign vessels
operating in Thai waters comply with
Thai law and regulation* as prescribed in
Thai Fisheries law

3.CS7: Raise awareness and support for
preventing IUU fishing with local
communities*

Revise related laws and regulations
Set staff and system for collecting the logbook
Educate the fisherman how to fill in the logbook
and be complied with the regulations
Documentations control
Cross-checking
Information sharing between states
Measuring the effectiveness of log book system

Sharing information between Thai as coastal
state and foreign vessel state i.e. license permit
 Enhance port state measure
Strict penalty of infringementas prescribed in
Thai Fisheries law
Effective awareness campaigns developed and
implemented
Establishment of network of coast watches
activities by cooperation with the local coastal
communities.
The co-management is implemented
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Modes of Implementation and
Enforcement
Inspection
PIPO/PSM
VMS
At port/sea enforcement
Documentation control Permit,
Logbook
PIPO/ PSM
VMS
At port/sea enforcement

Responsible
Agencies
DOF
Thai-MECC
Law enforcement
agencies
DOF
Thai-MECC
Law enforcement
agencies

Documentation control Permit,
Logbook
PIPO/ PSM
VMS
At port/sea enforcement
Inspection
Community involvements
Co-management
Meetings

DOF
RTN
Thai-MECC



DOF
Thai-MECC
Law enforcement
agencies
DCMR
DNP
Research
institutes
Environment
agencies

Management measure/action

Means of Implementation

IVThailand’s responsibilities as a FlagState
3.FS1: Thai vessels that operate inside
Announce the information about essential
document and procedure
Thai’s EEZ must have a license permit
Permit control
Surveillance
Laws enforcement
3.FS2: Vessels operating in the EEZ of
Seek out bilateral fishing MOUs
Announce the information about essential
another state must have a permit from
document and procedure
Thailand to fish in other States based on
Permit
control
agreements made by the Governments
Surveillance
of the two countries*
Laws enforcement
3.FS3:All vessels fishing in the high seas
Announce the information about essential
document and procedure
must have a permit from Thailand to
Permit control
engage in this fishing*
Surveillance
Laws enforcement
3.FS4: All vessels targeting tuna must
have a permit from Thailand to engage in
fishing for tuna and tuna-like species*

3.FS5: Mandate the use of Vessel
Monitoring System (VMS) and set up a
warning VMS system that warns of risks
of vessels entering prohibited area and
report on navigation routes of FVs.*

Revise related laws and regulations
Announce the information about essential
document and procedure
Control fisheries permit from Thailand
Surveillance
Laws enforcement
Revise related laws and regulations
Technical standard regulation to be in line with
international standard
Amend existing regulation so that only the vessel
equipped with VMS will be permitted to fishing
outside the Thai EEZ. The specification of the
VMS must be as addressed in “The
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Modes of Implementation and
Enforcement

Responsible
Agencies

Permit
VMS (>60 GT)
Laws and regulations
PIPO/PSM

DOF
Thai-MECC
Law enforcement
agencies

Permit
VMS
Laws and regulations
PIPO/PSM

DOF
Thai-MECC
Law enforcement
agencies

Permit
VMS
Laws and regulations
PIPO/PSM

DOF
Thai-MECC
Law enforcement
agencies

Permit
VMS
Laws and regulations
PIPO/PSM

DOF
Thai-MECC
Law enforcement
agencies

Legislation
VMS
PIPO
Logbook
Surveillance
Law enforcement at port/sea

DOF
Thai-MECC
Law enforcement
agencies

Management measure/action

3.FS6: FVs must report their position
automatically, and/or appointed time
when requested by VMS Centre and
sharing data for enforcement.*

3.FS7: Set up an integrated database
system with the Royal Thai Navy, DOF
and Marine Department*

3.FS8: Survey and setup a database of
fishing vessels with evidence of IUU
fishing (blacklist)*

Means of Implementation
Announcement on Performance Standard and
Functional Requirements for Vessel Monitoring
System” which declared on 16 March 2015
Establish Information exchange with the coastal
states on prohibited areas required to be
embedded in VMS mapping system
VMS is upgraded with the warning capability
Cross checking the VMS data with logbook,
species of catch etc. To see any sign of
infringement when landing
Initiate on-loan scheme
Standardization of Thai-VMS
Amendment of legislation on using the VMS data
as an evidence in the prosecution procedure and
criminalized the act of tampering with VMS
equipment
Sharing VMS data among agencies
Related to 3.TC1 on information sharing MOU
Establishment of the electronic fisheries database
that can be hierarchically accessed by authorized
officials of the three organizations, Royal Thai
Navy, DOF and Marine Department.
Set up automatic link between the VMS of DOF,
VTMIS of MD, and Maritime Information Sharing
System of Thai-MECC to make a complete
maritime picture
Blacklist criteria is drawn up, in accordance with
international standards
Record and formalization of the provisional IUU
vessel list with the official procedure and
timeframe to adopt the list
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Modes of Implementation and
Enforcement

Responsible
Agencies

Legislation
VMS
PIPO
Logbook
Surveillance
Law enforcement at port/sea
VMS
VTMIS
MISC
Information Sharing Mechanism

DOF
Thai-MECC
Law enforcement
agencies

RFMO / EU IUU FVs List
Legislation
Law enforcement at port/sea

DOF
Thai-MECC
Law enforcement
agencies

DOF
MD
Thai-MECC
RTN

Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Responsible
Agencies

Database of Thai Blacklist IUU FVs is announced
Using the database and IUU list as a reference to
enforce and penalties
3.FS9: Fishing vessels and transshipment
vessels to report intent to carry out a
fishing trip before departure and report
back on arrival*

3.FS10: Development of Observer on
board Program for both fishing vessels
and transshipment vessels operating
outside of the Thai waters based on a
risk assessment*

3.FS11: All vessels tuna targeting the
areas covered by IOTC must comply with
Regulations and Rules of the IOTC*

The regulations related to operating in the
overseas fishing is amended
Develop capacity to verify transshipment
declaration
All Thai-flagged fishing and transshipment vessels
operating overseas report through PIPO centers.
The authority will inspect vessel of departure the
port and arrival at the port whether they have
the required equipment e.g. VMS and required
document e.g. license, vessel permit, logbook
and etc.
Revise related laws and regulations
Risk assessment carried out
Set a new unit for make the observer on board
and recruit new staff
Build capacity of staff
An effective observer scheme in operation
Measuring the effectiveness of enforcement at
sea 
Revise related laws and regulations
Educate fishermen on IOTC regulations
Set team to monitor laws, regulations and rules
of IOTC and advice the fisherman when they have
a doubt
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Documentation control Permit,
Logbook, MCPD, MCTD
PIPO
VMS
At port/sea enforcement

DOF
Thai-MECC
Law enforcement
agencies

Documentation control Logbook,
MCPD, MCTD observer report
VMS
At sea enforcement

DOF
Thai-MECC
Law enforcement
agencies

Log book
VMS
PSM
Observer on board
List of IOTC active vessel
Other measure related to IOTC
resolution

DOF

Management measure/action
3.FS12: Vessels that operate inside and
outside of Thai waters must comply with
the law, regulation and rules as
prescribed by the State where they are
fishing*

3.FS13: Impose strict penalties as
prescribed in the Thai Law and of other
Coastal State Law.*
3.FS14: Adoption of data collection
scheme for Thai vessels fishing outside
Thai waters

V Thailand’smeasuresas a PortState
3.PS1: Thailand to ratify the United
Nations Fish Stocks Agreement (UNFSA)
and agree on Port State Measures (PSM)*
3.PS2: Minister Announcement and/or
CCCIF Order declares a list of vessels that
violate international obligations
(blacklist) and coordinate information on
foreign vessels especially the IUU list**

Means of Implementation
Amend the existing regulations and update any
new management in the Ministerial Order
All overseas FVs compliance with laws,
regulations and rules of other States
All Thai vessels compliance with law and
regulation rules of Thailand
Impose the law, regulation and rules on the
vessels that operate outside of Thai waters as
prescribe by the State
Ensure the understanding of vessels that operate
outside of Thai waters as prescribe by the State
on the law, regulation and rules
Fishery Act is amended with strict penalties for
such infringement

Modes of Implementation and
Enforcement
Documentation control Permit,
Logbook, MCPD, MCTD
PIPO
VMS
PSM
At port/sea enforcement

Responsible
Agencies
DOF
Thai-MECC
Law enforcement
agencies

Legislation

DOF

Database of fishing information from Thai vessels Documentation control Permit,
fishing outside Thai waters established
Logbook
100% submission of log book
PIPO
VMS
PSM

DOF

Revise related laws and regulations
Educate fishermen on UNFSA/PSM

Legislation

DOF

See 3.IC3, IUU FVs list is officially announced, IUU
FVs list is updated annually
See 3.IC3, IUU FVs list and shared among Thai
enforcement agencies

Legislation
Information Sharing Mechanism
VMS

DOF
Thai-MECC
Law enforcement
agencies
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Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement
Legislation
Information Sharing Mechanism
VMS

Responsible
Agencies
DOF
Thai-MECC
Law enforcement
agencies

3.PS3: Enforcing foreign FVs inspection as
prescribed by national and international
laws and international agreements,
including measures agreed by the flag
state*

Prepare an inspection guideline
Define the landing ports for foreign FVs
Related laws are amended according to PSM
Foreign FVs inspection covered by national and
international law
Ensure the understanding of foreign vessels that
operate outside of Thai waters as prescribe by
the State on the law, regulation and rules

3.PS4: Provide legal basis to inspect and
prosecute a foreign IUU vessel and
catch*

National legislation contains provisions for
foreign IUU vessel inspection is approved
Control the port in for IUU vessels and the
transshipment at the sea
Report the information to the responsibility
organization

Legislation

DOF

3.PS5: Transshipment vessel landing fish
in a Thai port must provide a
transshipment report*

Revise related laws and regulations
Set staff establish system for collect the
transshipment report
Cross-checking
Information sharing between states
Set traceability system
Measuring the effectiveness of landing
declaration


Documentation control
VMS
PIPO /PSM
At port enforcement

DOF
Thai-MECC
Law enforcement
agencies

Documentation control
PIPO / VMS
At port/sea enforcement
Traceability Inspection

DOF
Thai-MECC
Law enforcement
agencies

VI Internationally accepted market measures
3.IM1: Import and export goods must
National Inspection Plan shall include the plan for
CITES and Wildlife and Protection Act; to ensure
comply with the laws under the CITES
the compliance with CITES especially Declaration
convention and Wildlife and Protection
document for the import goods under the CITES
Act*
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Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Responsible
Agencies

convention and Wildlife and Protection Act
Ensure that No CITES violation goods are
imported to or exported from Thailand, as well
Official development course in 3.PS4 shall include
the spot check for CITES and Wildlife and
Protection Act infringement
3.IM2: Strengthen traceability to verify
Develop the Traceability Plan to be able to cover
all major landing ports and along the food
the origin of raw material before it enters
processing chains
processing*
Recruitment for new landing inspection officers;
and or outsourcing depending on the result of
the study in 3.TC2
A software-based Traceability system is to be
improved and strengthen through and enhance
inspection capacity
Verify the origin of raw material from before
entering the process for the traceability
Impose the accuracy information and report of
the origin of raw material
3.IM3: Improve the Fishing Logbook,
Marine Catch Purchasing (MCPD) and
Marine Catch Transshipment Documents
(MCTD) report system*

Related to logbook improvement in 3.CS5
Amend the related laws to ensure the
functionality of the desired traceability system
Revise the log book and the process of data
reporting
Strict monitoring of the data reported from the
inspection offices
100% coverage of logbook and effective MCPD
and MCTD reporting system in place
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Documentation control
PIPO / VMS
At port enforcement
Traceability Inspection

DOF
Thai-MECC
Law enforcement
agencies

Documentation control
MCPD
MCTD
Logbook
PIPO / VMS
At port enforcement
Traceability Inspection and
software

DOF
Thai-MECC
Law enforcement
agencies

Management measure/action

Means of Implementation

3.IM4: Determine guidelines on verifying
logbooks, MCPD and Marine Catch
Transshipment Documents*

Related to logbook improvement in 3.CS5,
Crossed-checking Guidelines is developed for
verifying logbooks, MCPD and Marine Catch
Transshipment Documents accepted/followed
the international standards
Risk assessment carried out
Inspection is carried out at random
Educate and train the inspectors for the guideline
annually

97

Modes of Implementation and
Enforcement
Documentation control
MCPD
MCTD
Logbook
PIPO / VMS
At port enforcement
Traceability Inspection and
software

Responsible
Agencies
DOF
Thai-MECC
Law enforcement
agencies

Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Objective 4: Reducing the catch of juveniles of the larger commercial species
Target: Reduce the proportion of juvenile caught and landed to 50% of current levels in 5 years.
All vessels
4.All1: Increase the legal limit on the
Consultation with coastal community
Gears Inspection
Cod-end
mesh
size
is
expanded
to
5
cm
At port/sea enforcement
mesh size of trawl nets and other gears*
Issue Comprehensive Standard of Fishing Gears is PIPO
legislated and officially announced through the
VMS
Ministerial Order
Develop a support scheme for the fishermen to
change the fishing gears in accordance to the
standard
Enforcement of the standard
4.All2: Introduce more seasonal and
Continue to conduct scientific research on the
At port/sea enforcement
seasonal / area closure which has been carried out PIPO
spatial closures based on research that
continuously since 1985;
shows these times and areas protect
VMS
Increase
in the seasonal closures duration and
juvenile nursery and spawning stock
area through the Ministerial Order
areas
Enforcement of the closure by Jointed Operation
see 3.TC1
4.All3: Encourage research to find fish
meal substitutes*

Conduct at least two researches, on fishmeal
replacement by collaborating with national and
international research
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Research

Responsible
Agencies

DOF
Thai-MECC
Law enforcement
agencies

DOF
Thai-MECC
Law enforcement
agencies

DOF

Management measure/action

Means of Implementation

Objective 5: Resolving conflicts between small-scale and large-scale fishers
Target: Reduce the incidence of conflicts to a manageable level in all Provinces.
5.RC1: Form Provincial Fishery CoProvincial Fisheries Co-management Committees
is formed in accordance with the Royal Ordinance
management Committees consisting of
for Fisheries 2015, and the subsequent
representatives of DOF, DMCR, artisanal,
amendment act
commercial vessels and other key
Meeting at least twice a year
stakeholders (e.g. traders)*
Public consultations with stakeholders
Demarcations of Coastal Fishing Area, different
form province to province basis, are completed
and officially announced; in accordance with
oceanographic data, marine life, local gears,
tradition, and local livelihood
-Artisanal FVs allowed only in the Coastal
Artisanal FVs allowed in the Coastal Fishing Area
Fishing Zone and commercial FVs
Commercial FVs allowed only outside the Coastal
allowed only outside the Coastal Fishing
Fishing Area up to maritime boundary
Zone out to maritime boundary
5.RC2: Establish and demarcation the
Coastal Fishing Zone, according to
scientific data and stakeholders
consultation*

5.RC3: Code and color marking scheme is
introduces to differentiate the fishing
area and the type of commercial FVs*

Code and colour Marking scheme is introduced;
based on FAO recommendation scheme
Ministerial Order on scheme
Develop a support scheme for the fishermen to
adopt the scheme
Communicate to the fishermen on correct
code/colour for different type of FVs
Commercial FVs compliance by 2016
100% Commercial FVs complied with the
regulation
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Modes of Implementation and
Enforcement

Who is responsible

Legislation
Community based Consultation

DOF
Department of
Provincial
Administration
Provincial
Administration

Legislation
Community based Consultation

DOF
Thai-MECC
Department of
Provincial
Administration
Provincial
Administration
Law enforcement
agencies

License
Registration
At port/sea enforcement
PIPO
VMS

DOF
Thai-MECC
Law enforcement
agencies

Management measure/action

Means of Implementation

5.RC4: Develop a VMS warning system to
alert entry into a prohibited zone/area *

Development of Electronics Chart Display
Information System (ECDIS) having the
Demarcation lines, drawn in and embedded in the
VMS control center
Develop a VMS warning system to alert entry into
a prohibited zone/area
Officials at the VMS control center and Maritime
Information Sharing Centre can flagged any
vessel using the incorrect area for fishing
Laws enforcement maritime ships, and aircraft
install and update ECDIC with demarcation line to
cross-check the code/colour of FVs against area
of fishing
Laws Enforcement and Prosecution
Targeting community, with vulnerable
environment
Increase number of community each year

 Demarcation line is drawn in
Electronics Chart Display
Information System (ECDIS) or
any acceptable navigation charts
and embedded in the VMS
control center.

5.RC5: Strengthen existing comanagement system and involve these
the fishermen in any integrated coastal
management (ICM) activities*
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Modes of Implementation and
Enforcement
License
Registration
At port/sea enforcement
PIPO
VMS

Consultations
Meetings

Who is responsible
DOF
RTN
Thai-MECC
Law enforcement
agencies

DOF

Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Objective 6: Restoring and maintaining critical habitats
Target Restore critical habitat areas
4,000 rai mangrove area increased, 4% of coral reefs and 4% seagrass beds under effective management
6.CH1: Increase the total area of MPAs
Determine the appropriate critical resources and Mapping of critical resources and
habitats under DNP and DMCR based on
habitats
technical data
Community agreement
Reforestation and afforestation of mangrove /
At sea enforcement
seagrass and coral transplantation
VMS
Coral Reef Clean-up Project
Research
Increase no take zone for utilization in coral reef
and seagrass through the Ministerial Order
Regularly monitor and maintain the MPA after
establishment / evaluate the effectiveness of the
MPA

Who is responsible

DMCR
DNP
DOF

6. CH2: Ensure that the National Fisheries
Committee and the Provincial
Committees have representatives from
the Environment agency and NGOs; and
also include critical habitats on their
agendas.

Establish the National Fisheries Committee and
the Provincial Committees by selection from the
appropriated agency and community see 6.CH1
Regularly consultation of the National Fisheries
Committee and the Provincial Committees

Legislation

DMCR
DNP
DOF

6. CH3: DOF to become more involved in
habitat protection and restoration
activities carried out by other agencies at
the national, provincial and district
levels, especially on-going Integrated
Coastal Management (ICM) activities

Determine the appropriate critical resources and
habitats under DMCR and DOF based on technical
data
Establish fisher community agreement
Regularly monitor and report the progress and
result of ICM after establishment

Mapping of critical resources and
habitats
Community agreement
At sea enforcement
VMS
Research

DOF
DMCR
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Management measure/action

Means of Implementation

6. CH4: Initiate Ecosystem Approach for
Fisheries Management (EAFM) Programs
for coastal communities

Consultation with the target fishing communities,
to find specific fisheries and habitats
Assessment of fishing impact on natural
resources base on local carrying capacity
Train the local fisher in EAFM
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Modes of Implementation and
Enforcement
Fact finding of fishing community
EAFM was implementation at
fishing community

Who is responsible
DOF
DMCR

Management measure/action

Means of Implementation

Modes of Implementation and
Enforcement

Who is responsible

Objective 7: Improving fisheries data and information4
Target: Improve data collection and information dissemination systems to a level that can be easily used to monitor the performance of this FMP in
2 years
7.DI1:Conduct a gap analysis between
Conduct a Gap Analysis in conjunction with the
Gap Analysis/ Feasibility Studies of SEAFDEC/DOF
feasibility
study
in
3.TC2
DOF restructuring
CCCIF
the data and information needed for KPIs
Data
Collection
System
is
improved
Legislation
Research
data FMP and the actual available data*
Recruitment of new officers
Institutes
7.DI2:Portal/database system that links
different sources of data for use in both
stock assessment and fisheries
management*

7.DI3:Develop a more systematic system
for collecting and collating basic fishery
statistics*

7.DI4:Implement continuous capacity
development for all technical and
scientific staff *

Integrated database to monitor the status of
marine resource is developed and maintained
that links different sources of data among related
offices
Seek out information sharing cooperation with
the marine environment agencies and research
institutes
Web-Portal accessing system is introduced,
contracted and operational
National Data Collecting Systems is contracted,
delivered, and operational
Recruit the statisticians to collect and link the
required data/basic fishery statistics for unique
and handy in use

Effective database available

DOF
DMCR
DNP
Research
Institutes
Related officials

Information Sharing

Conduct at least two trainings, annually, for
related officers, especially the provincial offices
for scientific data collection and analysis

Training

SEAFDEC/DOF
DMCR
DNP
Research
Institutes
Related officials
DOF
DMCR
DNP

Fisheries data and information to include catches/landings, fishing effort, specific biological data needed for stock assessments, determination
of closed seasons and areas, etc
4
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Management measure/action

7.DI5:Implement continuous capacity
development for key staff in how to
communicate scientific results to policy
makers and stakeholders*
7.DI6:Strengthen data quality assurance
systems by cross-validating data from
different sources

7.DI7:Ensure that data required by
RFMOs is of high quality and timeliness*

Means of Implementation

Modes of Implementation and
Enforcement

Conduct at least two trainings, annually, for key
staff
Increase number of higher education for the key
staffs; especially in the area of maritime policy,
and fishery management
Automatic Data Validation Systems is in place and
operating
Cross checking

Training
Higher education

Setup a framework to collect, collate and analyze
the RFMOs data
Regularly follow up/update the requirement data
of RFMOs to make sure that our data is suit /high
quality and timeliness
A quality control system in place for data going to
RFMOs is complied with the related regulations
All reporting information requirement for RFMOs
is on time

Data validation and Sharing
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Data validation and Sharing

Who is responsible
Research
Institutes
Related officials
DOF

DOF
DMCR
DNP
Research
Institutes
Related officials
DOF

Management measure/action

Means of Implementation

Objective 8: Strengthening fisheries management capacity
Target: An effective and efficient fisheries management capacity within 5 years
8.FM1:Conduct a gap analysis between the
Related to 3.TC2the feasibility
study of restructuring of DOF and
required system to be in place for effective
bodies to overseeing the fisheries
fisheries management and the current
management and related matters.
organization structure and the capacity of
Strategic Plan for Organization
personnel*
Improvement and Manpower
Capacity Building Program are to
be prepared
The result will be reported to the
cabinet and the recommendations
for the responsible bodies for
fisheries management
Amend related laws and
regulations
8.FM2: As the result of FM1, if applicable;
Related to 8.FM1
Establish a new Fisheries Management Division in Ministerial Order on setup a new
office, and/or though other form
DOF, Bangkok
of laws and regulations
Infrastructure development
Recruitment/outsourcing
Personnel Development; training,
post-graduated scholarships on
Fisheries Management, Maritime
Policy and related field
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Modes of Implementation and
Enforcement

Who is responsible

Gap Analysis/ Feasibility
Studies of DOF restructuring
Legislation

DOF
CCCIF

Legislation
Budgeting

DOF

Management measure/action
8.FM3: As the result of FM1, if applicable;
Establish a Surveillance Centre that coordinates
effective VMS, patrols, aircraft etc.

8.FM4: As the result of FM1, if found applicable;
Establish a Catch Certification Centre

8.FM5: As the result of FM1, if applicable;
Develop the human capacity of DOF HQ staff, to
implement this FMP*

8.FM6: As the result of FM1, if found applicable;
Develop the human capacity of Provincial/District
fishery officers in fisheries management

Means of Implementation

Modes of Implementation and
Enforcement
Related to 8.FM1
Legislation
Ministerial Order / Amend related Budgeting
laws and regulations
Infrastructure Development
Software Development /
Information Sharing
Recruitment/Outsourcing
Personnel Development; training
Related to 8.FM1
Legislation
Ministerial Order on setup new
Budgeting
offices
Software Development /
Information Sharing
Regional offices development
Recruitment/Outsourcing
Personnel Development; training
Related to 8.FM1
Legislation
Recruit new staff
Budgeting
Educate and train the existing and
new staff to have experience and
knowledge to manage the
fisheries
Related to 8.FM1
Legislation
Recruit new staff for provincial
Budgeting
offices
Educate and train the existing and
new staff to have experience and
knowledge to manage the
fisheries
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Who is responsible
 DOF
 CCCIF
 Thai-MECC
 Law enforcement agencies

 DOF

 DOF

 DOF

APPENDIX G: Assistance for fisheries operators affected by the Government’s
measures to tackle IUU and fleet reduction (buyback scheme)
The Royal Thailand Government is committed to resolving illegal, unreported and unregulated
fishing (IUU) and is carrying out systematic and continuous actions and measures. The Government
has appointed a sub-committee on tackling IUU, established the Command Center for Combating
Illegal Fishing (CCCIF) and assigned the Commander-in-chief of the Royal Thai Navy as the commander
of the center. The Commander-in-chief shall have the absolute power to integrate every relevant
agency especially Department of Fisheries, Marine Department, Ministry of Labour, Marine Police,
Immigration Office, Office of the Council of State to administer the measures to tackle IUU.
However, such actions and measures will affect many fishery operators, especially the reduction
the numbers of fishing vessels, termination of issuing of fishing licenses, termination of vessel
registrations, including the use of some fishing gear that impact on the environment e.g.
push nets from powered vessels, set bag nets, seine nets with the width smaller than the
legal minimum size, collapsible traps, trawl nets with a mesh smaller than the legal minimum size
and other fishing gears as prescribed by the CCCIF The fishery operators affected can be divided
primarily as follows:
1. Fishing vessels with using banned fishing gears (push nets and with set bag
nets)are stoppedfishing;
2. Fishing operators who are fishing illegally (no registration and/or licenses);
3. Fishery operators with debts arising from loans from commercial or government
banks, in which the fishery operators put their deeds/ properties as mortgage for
money spent on improvement of fishing vessels and/or fishing gears including
loans from different agencies as commercial banks provide loans with interest.
The Prime Minister assigned the Committee to implement strategies of the National Council
for Peace and Order, which the deputy Prime Minister is the Chairperson. The first subcommittee is responsible for economy, finances, public finances, and solving the problems
of disparity of the public. It is responsible for providing assistance to those affected from
measures to eliminate IUU. The sub-committee held 6 meetings with the relevant agencies
and fishery operators around the country: (i) 1st meeting was on the 10th of August B.E. 2558
(2015) at National Fisheries Association of Thailand; (ii) 2nd – 4th meetings were on the 18th,
25th of August B.E. 2558 (2015) and (iii) 1st of September B.E. 2558 (2015) at Department of
Fisheries, (iv) the 5th meeting was on the 2nd of September B.E. 2558 (2015) at CCIT, Royal
Thai Navy and (v) 6th meeting was on the 4th of September B.E. 2558 (2015) which was a
mission in Suratthani province. The impact on fishery operators can be concluded as follows:
 Some fishery operators have debts from commercial banks and other loan sources,
for instance, educational loan fund. The fact that the fishery operators has to stop
using the fishing vessels affects installation payment and payment of interest;
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 Fishery operators with the fishing gears that are prohibited as prescribed by
order/notifications for prohibitions of such fishing gears. Some fishery operators
wish to change to the fishing gears as prescribed by law whilst others wish to change
their profession by proposing the state to buy fishing vessels. Such vessels are to be
destroyed and/or to make artificial reef;
 Fishery operators affected from the notification to stop fishing in the Gulf of
Thailand for 9 days per month and for 5 days per month in the Andaman Sea.
With respect to solving the issue of debts of fishery operators, the government assigned the
Ministry of Interior by which the 22 Provincial Governors assigned the Center for Justice to
collect data on every debt to systematically integrate these into the rehabilitation scheme.
The cooperation with Thai bankers associations is to restructure the debts and suspend
debts during the transitional period where the fishery operators are adjusting and being
affected and the data shall be collected by mid September B.E. 2558 (2015);
With respect to vessels fishing with incorrect gear licenses, there is an option to change
fishing gears or a change profession. The National Fisheries Association of Thailand and the
government have conducted consultations in order to find the procedure for assistance
under the principle that the fishery operators shall have professions and live in Thai society
peacefully. A change of fishing gears shall be as prescribed by the government and shall not
be in excess of the MSY. With respect to a change of profession, the government has
cooperated with relevant agencies to ensure that the problem is being solved systematic,
for instance, the Ministry of Labour shall provide knowledge on professions; Ministry of
Commerce shall help providing markets for sale of outputs or products; Ministry of
Agriculture and Operatives shall provide assistance on changing professions to shell or fish
farming; Ministry of Natural Resources and Environment; Ministry of Interior shall help with
the land; Government Saving Bank; and SME Bank shall provide financial support by giving
out loan with low interest rate.
A committee to consider the appropriateness of the cost in procurement of purchase and
sale of fishing vessels has been formed consisting of the Deputy Permanent Secretary of
Ministry of Agriculture and Cooperatives as the chairperson, Representatives from the
Department of Fisheries, Marine Department, Navy Dockyard Department, Office of
Agriculture Economy, Ministry of Agriculture and Cooperatives, Dockyard Engineering
Department, Kasetsart University, National Fisheries Association of Thailand, dockyard
Association of Thailand and Bureau of the Budget, to prescribe the appropriate established
price for purchase and sale of fishing vessels with components. Another committee will
consider operators who are to receive compensation and appropriateness of the
compensation during the time they cease to fish in accordance with Orders of the CCIF
consisting of representatives from the Ministry of Agriculture and Cooperatives, Ministry of
Labour, Ministry of Finance, Bureau of the Budget, Department of Fisheries, Marine
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Department and Royal Thai Navy. This is an urgent matter and, primarily, the calculation
basis for compensation is established as follows:


Labourwage while waiting for a change of fishing
gear300Baht/day/person;



rental fee for docking and electricity 200 Baht/day/person;



living expense for family and loss of income average of 3 person per
family and 500 Baht per person or 1,500 Baht/family/day;

The compensation for affected fishermen can be divided into 2 parts as follows:


a fishing vessel less than 10 gross tonnage with a legal fishing license
which uses push nets shall be compensated for 2,100 Baht/day; 10-30
gross tonnage compensated for 2,900 Baht/day; 30-60 gross tonnage
compensated for 3,300 Baht/day and over 60 gross tonnage
compensated for 4,100 Baht/day;



a fishing vessel between 30-60 gross tonnage with incorrect fishing
license using trawl nets compensated for 2,460 Baht/day and other
remaining fishing vessels with no fishing license compensated for 2,070
Baht/day

The process of buyback scheme for vessel owners who voluntarily leave the fishery can be
divided into 2 groups as follows:


All legal fishing vessels: government will be pay for engine, vessel and
fishing gear in fair cost in accordance cost that approved by committee.

All fishing vessel that have excess fishing effort: government will be pay
10-20% only cost of vessel in accordance by gross tonnage, which is
agreement of the government and owner of fishing vessel.
The process for removal of the total number of 1,177 commercial fishing vessels from the
fishery activities is the following:

197 unregistered and unlicensed vessels, which will be permanently
removed from fishery activities in 2015; and

980 registered but unlicensed vessels, which will be permanently
removed from fishery activities in 2016.
In summary, the buyback scheme will cover 5 groups of fishing vessels as follows:
1. Fishing vessels with push nets and set nets who will have to stop such
operations;
2. Fishing vessels between 30-60 gross tonnage that are not registered and not
licensed;
3. Fishing vessels between 30-60 gross tonnage that are registered but
unlicensed;
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4. Fishing vessels between 30-60 gross tonnage that are registered with an
incorrect fishing license;
5. Commercial fishing vessels who would like to quit from a fishery occupation.
The timeline of this scheme will be:
1. Committee shall consider the reasonable cost of engine, fishing vessel,
fishing gear during October to November 2015; and
2. In 2016, buyback scheme will start.

110

APPENDIX H: Financial arrangements 2015-2016
The implementation of this FMP requires the provision of the adequate financial,
technical and human resources. The Thai Government commits to allocate funding as
well as increase significantly the number of personnel for various activities of FMP
implementation.
The finance for developing and implementing initial activities of this FMP during May – October
2015 through the CCCIF and the DOF was approved by the cabinet at 346 Million Baht. This included
the cost for studies and drafting of all related documentations, hiring of experts and additional
personnel for traceability system, survey of active fishing vessels, operations of Port-In
Port-Out Controlling Center, and Fishing One Stop Service Center, improvement to traceability
system, expanding surveillance, maintenance of patrol crafts, and conducting the robust laws
enforcement at sea and coastal area.
The budget to support the implementation of this FMP for November 2015 – April 2016
is being drafted by CCCIF and DOF and seeking approval from the government. The amount
of requested is 900 Million Baht.
The details of important budget costs corresponding to the implementation of this FMP
are shown below (Table 11):
Table 11: Budget requirements to implement the FMP during May 2015 to April 2016
Management measure/action

Details

Objective 1: Reducing fishing capacity and fishing effort
1. AllV1: Survey of Fishing Vessels and
22 mobile survey units as per
transshipment vessels*
coastal provinces
1. AllV8: Removal of all illegal FVs ( 980 + Permanently removed from
197 vessels)
fishery activities
1. AIIV8: First phase of removal of any
excess capacity that remains. (2,658
vessels, licensed but incorrect activities)

1. AllV6: Develop new electronics fishing
license system for all FVs and ensure that
all vessels are licensed and registered*

Buy back

 Support for
alternative
occupation, or
 Credit for gear
changing
depending on choice
of owner
E-licensing Software
development and hardware
implementation
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Budget (Million
Baht)

9.1
1,400
To be determined
depending on
choice of owner

10

40.0

Management measure/action

Details

Budget (Million
Baht)

Objective 2: Rebuilding fish resources through artificial reefs and restocking programs
2.RB1: Continue to build artificial reefs,
11 artificial reef sites
especially along the zone border*
2.RB2:“Marine Animal Bank” scheme for
10 communities
promoting stock enhancement*
Objective 3: Minimizing IUU fishing through effective MCS
3.IC1: Compile and exchange information
among States and RFMOs*
3.IC2: Exchange information on vessels
>24 m and under 24 m if the fishing
outside the EEZ through the ASEAN
Regional Vessel Record*
3.IC3: Provide information on IUU vessels
under the regional RPOA-IUU and share
the IUU list (blacklist) with other agencies*
3.TC1: Strengthen coordination across
DOF, DMCR, Customs Department, Royal
Thai Navy, Marine Police Division, Marine
Department, Provincial Administration
Department, Ministry of Labor, and
Thailand Maritime Enforcement
Coordinating Centre (Thai-MECC) through
MOUs to exchange information and the
authority to make arrests, prosecution and
punishment*.
3.CS1: Strengthen MCS in Thai waters
through the implementation of the
National Plan of Control and inspection

3.CS2: Set up a fishing information
database containing fishermen, fishing
vessels, fishing crews, fishing operators,
licenses and fishery infringements*
3.CS3: Enhance the operational capacity
for Port in – Port out control to cover all
areas*
3.CS4: Mandate the use of Vessel
Monitoring System (VMS) for appropriate
vessels*
3.CS5: Strengthen log book system*

103.0
2.0

Information exchange
Development of database
and services

5.0

Development of jointed
database system

50.0

Robust laws enforcement
operations of 3 task forces;
- 18 Patrol Vessels
- 3 Helicopters
- 20 DOF Patrol Vessels
Continue from 3.TC1
Development mobile
application, and hardware for
18 law enforcement units
Operations of 28 PIPO
Centers

440.0

Set up and operating of VMS
Control Center

40.0

Workshop for fishermen on
filling e-logbook to complied
with RFMO regulation
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50.0

60.0

1.0

Management measure/action
3.CS7: Raise awareness and support for
preventing IUU fishing with local
communities*
3.FS1: Thai vessels that operate inside
Thai’s EEZ must have a license permit

Details
Consulting meeting with
stakeholders on the Marine
Fisheries management plan
Development of electronics
one stop service application
and hardware development
Ratification process and
administrative cost

3.PS1: Thailand to ratify the United
Nations Fish Stocks Agreement (UNFSA)
and agree on Port State Measures (PSM)*
3.IM2: Strengthen traceability to verify the Hiring of 40 landing
origin of raw material before it enters
inspectors and development
processing*
of traceability system
Objective 4: Reducing the catch of juveniles of the larger commercial species
4.All1: Increase the legal limit on the mesh
size of trawl nets and other gears*

Net changing with larger
mesh size of trawl’s codend
for RVs: 1 set*5 RVs
Robust law enforcement

4.All2: Introduce more seasonal and
spatial closures based on research that
shows that these times and areas protect
juvenile nursery and spawning stock areas
4.All3: Encourage research to find fish
2 Researches
meal substitutes*
Objective 5: Resolving conflicts between small-scale and large-scale fishers
5.RC2: Establish and demarcation the
Coastal Fishing Zone, according to
scientific data and stakeholders
consultation*
5.RC3: Code and color marking scheme is
introduces to differentiate the fishing area
and the type of commercial FVs*
5.RC4: Develop a VMS warning system to
alert entry into a prohibited zone/area *

Budget (Million
Baht)

2.0

10.0

2.0

140.0

1.25

40.0
2.0

Development of scheme, and
Electronics Navigation Chart
5.0
Development of scheme, and
introduction of prototype
paint vessels
Development VMS Warning
Application

5.0

5.0

Objective 7: Improving fisheries data and information
7.DI1:Conduct a gap analysis between the
data and information needed for KPIs data
FMP and the actual available data*
7.DI2:Portal/database system that links
different sources of data for use in both
stock assessment and fisheries
management*

0.5

Providing computers and
Statistic Software Program
3 sets; with regional fisheries
research centers
113

1.0

Management measure/action

Details

7.DI3:Develop a more systematic system
for collecting and collating basic fishery
statistics*
-Cruise survey
2 times*5 RVs
-Landed catch survey (by scientific staff)
6 times*7 centers
-Landed catch survey (with fishermen)
6 times*7 centers
-Providing vehicles for field survey
9 cars
7.DI4:Implement continuous capacity
Hiring of experts and
development for all technical and
development workshop
scientific staff *
-Working team workshop for data
analysis and Workshop on Gap analysis
of fisheries statistics
Consultant contracts for fisheries
management, stock assessment and
impact analysis
-Thai expert on fisheries management
-Thai expert on stock assessment
-International expert on fisheries
management
-International expert on foreign fisheries
-Scientists for data and technical paper
analysis and translation
-Institute/ teams for the Marine Fisheries
management plan public hearing
-Documented of Marine Fisheries
management plan and publish
Objective 8: Strengthening fisheries management capacity
8.FM1:Conduct a gap analysis between
Meetings and gap analysis
the required system to be in place for
effective fisheries management and the
current organization structure and the
capacity of personnel*
Grand Total

114

Budget (Million
Baht)

4.65
3.0
3.0
7.8
4.0

0.5

2,446.80

Appendix 6

Kien Giang trawl fishery
Setting Management objectives and indicators
Group discussion

5/9/2016

High level objectives (national level)
- Stabilization of the landing volume remaining at sustainable
yield, about 2.45 mill. MT;

- Modernizations of fishing vessels and mitigate post harvest
losses;
- Mitigation of trawl fishing fleets, freezing quantity of vessel;
(Source: Master Plan of Fisheries Sector Development towards 2020,
orientation to 2030, approved by PM of VN in 2013).

5/9/2016

Objective (national level)

Indicator/tracking indicator

-Stabilization of the landing volume
remaining at sustainable yield, about 2.45
mill. MT

- CPUE/landing volume (monthly fishery
dependent data collection/analysis)
- Appropriate fishing effort level (fishing
effort controlled)

-Modernizations of fishing vessels and
reducing post harvest loss

5/9/2016

- Vessel building technique
- Equipments on boat
- Fishing and fish handling technique
- Reporting system
- Price at landing site
- Landing volume
-Fish quality (freshness)

Kien Giang trawl fisheries management plan
(first draft) under REBYC 2- CTI’s support

Fisheries level objectives
- MCS will be strengthen for trawl fishery, focus on establish
fisheries statistics for trawl fishery data and surveillance;
- Incomes of trawl fishers is sustainably maintained;
- Post harvest losses will be mitigated/reduced;
- Mitigating the negative impacts of trawlers to
ecosystems/critical habitats.
5/9/2016

Objective

Indicator

MCS will be strengthen for trawl fishery,
-Database for trawl fishery (landing data,
focus on establish fisheries statistics for trawl logbook, independent data) is available;
fishery data and surveillance;
- Number of patrol vessels
- # IUU fishing vessels are reported/reduced
- Legal framework/by law documents for
trawl fishery management including
management plan)
Incomes of trawl fishers is sustainably
maintained;

-Average income of vessel owners/crew;

Post harvest losses will be mitigated/reduced - Proportion of spoiled fish/”trashfish”
- Fish quality
- Price of fish
- Landing volume
Conflicts with other gears will be decreased/ - Number of confliction happened at sea
addressed
between trawlers and others
Mitigating the negative impacts of trawlers
to ecosystems/critical habitats
5/9/2016

-Compliance of trawlers with management
measures (closed areas, closed season,
meshsize, BRDs (if any), ETP…

Indicator

Tracking indicator

-Database for trawl fishery is available;
- Number of patrol vessels
- # IUU fishing vessels are reported/reduced
- Legal framework/by law documents for
trawl fishery management including
management plan)

- Landing data, logbook, independent data
- Frequency of data collection (reference
point, monthly/quarterly, yearly)
- Monthly report of patrol vessel operation
- Annual report on IUU fishing
- Completion of the relevant legal
framework

-Average income of vessel owners/crew;

- First landing price and catch volume
- Fishing operational cost

- Proportion of spoiled fish
- Fish quality
- Price of fish
- Landing volume

- Proportion of fish sold to fishmeal
- Price of fish at the landing
- Monthly landing data

- Number of confliction happened at sea
between trawlers and others

- Conflicts reported by FA, patrol force/local
authorities

- Compliance of trawlers with management
measures (closed areas, closed season,
meshsize, BRDs (if any), ETP…

- Surveillance report/patrol force/
inspections at landing site…

5/9/2016

Indicator

Reference point (proposed by group)

-Database for trawl fishery (landing data,
logbook, independent data) is available;
- Number of patrol vessels
- # IUU fishing vessels are reported/reduced
- Legal framework/by law documents for
trawl fishery management including
management plan)

- Availability of monthly Landing data by
species/group
- Number of violence detected by vessel (>3
cases per day)
- Violence of current regulations (>10%
regulations promulgated)

-Average income of vessel owners/crew;

- Less than 30% average income

- Proportion of spoiled fish/”trashfish”
- Fish quality
- Price of fish
- Landing volume

-Trashfish account for more than 40%
- Fish price dropped by 20% average price

- Number of confliction happened at sea
between trawlers and others

- Frequency/number of conflicts happened
(>20% trawlers)

-Compliance of trawlers with management
measures (closed areas, closed season,
meshsize, BRDs (if any), ETP…

Proportion of violence of trawlers to
regulations related to habitats/ecosystem
above 10%

5/9/2016

THAILAND
 Location of fishery
± Trawl Fisheries in the Gulf of Thailand: inshore and
offshore
 Scale – number of vessels, size of vessels
± Small scale: LOA < 14 m
± Commercial scale: LOA 14-18 m, 18-25 m, >25 m
 Type of gear and configuration
± Type of gear: otter board trawlers, pair trawlers, beam
trawlers
 Main species and species number
± Demersal fish
 Economic species: e.g. 1HPLSWHUXs spp.,
6DXULGDspp., 3ULDFDQWKXVspp.,
 Trash fish: true trash fish, juveniles of
economic species
± Pelagic fish
 Economic species: carangids, anchovy
± Invertebrate
 Shrimps, squids, crabs
 Main types of products and uses
± Fresh, frozen, surimi, fish meal, bait fish
 Current management arrangements – gear, time/area, licensing
arrangements
± Gear: banned push nets, freezing number, days at sea
control
± Time/area
 prohibited areas (3 nm), MPA
 Season & area closure: 3 months & 2
months
 Resource status
± how determined: single species group, surplus
production based on CPUE (from research survey
vessels)
± current status: overexploited resources, overcapacity
(35-40% )
 Main management issues
± Freezing number of vessels
± Days at sea control
± Area and season closure, prohibited areas, MPA
± Mesh size regulation
 What is working and what is not
± Freezing number of vessels (not fully effective, IUU
fishing)

± Area and season closure, prohibited areas, MPA (weak
MCS)
What is working and what is not
 What are the high level objectives for fisheries in your country?
 Sustainable marine fisheries that are well governed and
supported by healthy habitats and environment, resulting
in combating IUU fishing, increasing economic returns
and improving livelihoods
 What are the objectives of the trawl fishery you are addressing today?
 Capacity reduction as at the level that is commensurate
with MSY
 Bycatch management: reduction of juveniles in catch
 Combat IUU fishing
 What indicators could there be to track if the objectives are being
addressed? What are the best options and the most practical options?
MSY as a reference point of group of species (i.e. demersal, pelagic)
- indicators: CPUE obtained from RVs
- species diversity index
- length average of economic species in catch
- ratio of mature fish in catch
Best options: CPUE
 Would these indicators supply useful information to stakeholders as
well as scientists/managers?
 Yes
 What may be useful reference points to trigger management
responses?
 MSY, FMSY  sustainable fisheries based on EFM
concept
 How do these relate to the indicators?
 CPUE  status of fisheries resources
 How will people know when management is successful?
 Less fisheries conflicts
 Increased earnings (i.e. higher catch, bigger size of fish)
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During June 2013 - May 2014, a study of fisheries resources from commercial trawlers
operating in the locality of Prachuap Khiri Khan and Chumphon Provinces, Thailand was
conducted by collecting data from small-sized otter board trawls (<14 m overall length;
OBT1), medium-sized otter board trawls (14 – 18 m overall length; OBT2) and pair trawls
(PT) landed at Prachuap Khiri Khan and Chumphon fishing ports. The results show that
the catch per unit effort (CPUE) of OBT1, OBT2 and PT were 48.21, 27.78 and 150.02
kg/hour respectively. The proportions of food fish and trash fish were 36.08 : 63.92, 57.85
: 42.15 and 45.56 : 54.44 respectively. In the food fish group, demersal fish,along with
shrimp and prawn were the main component of OBT1 accounting for up to 85.84% of total
food fish. Demersal fish and cephalopods were the main component of OBT2 accounting
for up to 77.04%. Pelagic fish and demersal fish were the main components of PT
accounting for 82.53%. In the trash fish group, small-sized, economically important fish
species showed a significant high percentage accounting for 78.04%, 63.51% and 73.52%
of the total amount of trash fish respectively.
The size of economically important species was analyzed and it was found that the mean
length of most species was smaller than their predicted size at first maturity, particularly
pelagic and demersal fish species. The length composition also revealed that most of the
individuals of economically important species caught, were smaller than their predicted
size at first maturity. Lizardfishes, purple-spotted bigeye, lattice monocle bream and short
mackerel were the main species of concern, in terms of the amount of under-sized fish
caught. However, the length composition of squids showed a higher percentage of the
catch was above predicted first maturity size. The present situation of unsustainable
harvesting of fisheries resources by trawlers is likely to continue, unless adequate
management measures are implemented.
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,QWURGXFWLRQ
Earlier, the fisheries status in the Upper Western Gulf of Thailand, in the locality of
Prachuap Khiri Khan and Chumphon Provinces ,was documented in the “Review of the
Trawl Fisheries in Prachuap Khiri Khan and Chumphon Province, Thailand”. The study
indicated that fisheries resources in the area have been in a declining state. The current
paper reports on the status of fisheries resources caught by commercial trawlers operating
in these two Provinces. The information presented in this paper can be used by policy
makers in determining fisheries management measures aimed at the more sustainable
harvesting of fisheries resources.
'DWDFROOHFWLRQDQGDQDO\VLV


6DPSOLQJVLWHV

Data were collected from trawlers, i.e., small-sized otter board trawl (less than 14 m
overall length; OBT1), medium-sized otter board trawl (14-18 m overall length; OBT2)
and pair trawl (PT), during June 2013-May 2014.
The study sites were as follows
1) Ao Noi Sub-district, Muang District ofPrachuap Khiri Khan Province. The data
from OBT2 and PT were collected.
2) Pak Nam Sub-district, Muang District of Chumphon Province. The data from
OBT1, OBT2 and PT were collected.

6DPSOLQJPHWKRGV
The data were collected on a monthly basis during June 2013 to May 2014. Two types of
data collection were used in this research, as follows.
a) Catch sampling. The catch was sampled from fishing boat landings at the
sampling sites in order to; identify the species caught, which was done based on
Carpenter and Niem (1998, 1999a,b, 2001a,b); and to measure the weight (g)
using 500-g and 7-kg balances, and length (cm), using punching paper with 0.5cm class intervals, of the main species and economically important species
caught. The length measurement used for fish was total length, for squid it was
mantle length and for shrimp, carapace length.
b) Interviews. The captains of fishing boats, assistant captains, and/or the boat
owners were interviewed. The information collected from them related to fishery
information, e.g. fishing effort, fishing ground, weight of catch, etc.
Catches from trawls are handled as follow. The catch of trawlers is sorted by species or
group and selected by size on board. The catch is then grouped into 2 clusters, economic
fish and trash fish (Fig. 3.3). Economic fishes are sorted by species, family or group, e.g.,
short mackerel, threadfin breams (Nemipteridae), and lizardfishes (Synodontidae), etc., and
size wise. Those fish are kept in wooden or plastic rectangle trays for selling and
transferring to the fish market. Ice is used for keeping the fish fresh by adding it to the fish
in each tray. The trays are stacked in the storage room. When the storage room is full, ice
is added on the top before closing the room. Trash fish, which may consist of juvenile
economic fish, such as mackerel, threadfin bream, big eye and true trash fish, are sorted
from economic fish and are also put in trays but usually with less ice.

2
Fish samples from the trawlers were collected from these trays. The number of trays
sampled depended on catch size. If the variety of fish length was more varied, sampling of
more trays was needed. All the fish in the tray were measured for length and weight. For
trash fish, three to five kg was required, depending on the fish size, for identifying the
species and measuring the length and weight. The juvenile of economically important fish
species were also measured and the length and weight taken. Other species were weighed
only (Figure 1). A five hundred-gram balance was used in cases where the size of the fish
was small.



)LJXUHSampling process of trawl fisheries

'DWDDQDO\VLV
The catch per unit effort (CPUE), species and length composition were analyzed from the
catch sample as follows.
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 Mean, maximum and minimum lengths and standard deviation (cm) were
analyzed from the length composition of each species. Mean length was analyzed
as follows:
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Mid length of class interval L
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Number of class interval

The length distribution of each species was compared with its size at first maturity,
(gathered from available reports). The proportion of fish smaller or larger than size at first
maturity, was also recorded.
5HVXOWV
&38(DQGVSHFLHVFRPSRVLWLRQ
The average CPUE of small-sized otter board trawl (OBT1), medium-sized otter board
trawl (OBT2) and pair trawl (PT) operating in Prachuap Khiri Khan and Chumphon
Province were 48.21, 27.78 and 150.02 kg/hour respectively (Table 1). Trash fish showed a
significantly high CPUE in every gear, particularly OBT1 and PT where over half the
catch was made up of trash fish, 63.92% and 54.44% respectively.
7DEOH CPUE of commercial trawls (kg/hour) operated in Prachuap Khiri Khan and
Chumphon Province during June 2013 - May 2104
Fleet
Small-sized otter
board trawl (OBT1)
Medium-sized otter
board trawl (OBT2)
Pair trawl (PT)

Average
48.21

Food fish
17.39 (36.08%)

Trash fish
30.82 (63.92%)

27.78

16.07 (57.85%)

11.71 (42.15%)

150.02

68.35 (45.56%)

81.67 (54.44%)

Species/group composition varied between different trawl gears (Fig 4.2). In the food fish
group, demersal fish were the main component of OBT1 and OBT2 while pelagic fish
were the main component of PT. In the trash fish group, the percentage of small-sized
economic species was higher than true trash fish for every gear, i.e. 78.40%, 63.51% and
73.52% of OBT1, OBT2 and PT respectively (Table 2). In addition, cephalopods, along
with shrimp and prawn were found in the trash fish group all gears, in lesser percentages,
due to their higher economic value. These species, can be sold as food fish at even a small
size, and get a higher price than if they were sold as trash fish.
Species composition by gear
A) 2%7.
Food fish. Demersal fish made up the highest composition, followed by shrimp
and prawn, and cephalopod, (74.14%, 11.70% and 8.43% of total food fish respectively)
(Table 2). Flatheads and lattice monocle bream were the most common demersal fish while
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Penaeid shrimp was the most abundant shrimp. For the cephalopod group, cuttlefishes
were found at a higher percentage compared to squids (Appendix A,Table 1).

-Trash fish. True trash fish represented 21.60% of the trash fish catch- the
remaining 78.40% being made up of juveniles of economic species (Table 2). Juveniles of
demersal fish species made up the highest composition, (62.49%) of total trash fish.
Splendid ponyfish and spinefoots were the main demersal fish found in the trash fish catch.
Invertebrates were also found but at a lower percentage, (11.35%) of total trash fish. Crabs,
cuttlefishes and mantis shrimps were the main invertebrates found. (Appendix A, Table 2,).
B) 2%7. Species composition of catches from OBT2 was slightly different from OBT1
because of the gear’s higher efficiency and broader fishing ground.
- Food fish. Demersal fish made up the highest percentage, (61.87%), followed
by cephalopods, (15.17%), shrimp and prawn, (9.19%), Pelagic fish were found less,
(1.09% of total food fish) (Table 2). Flatheads, lizardfishes and threadfin breams made up
more than half of the total demersal food fish catch. Cephalopods, squid and cuttlefish
were found at a similar percentage to OBT1, (5% each). Scallops was also caught at
10.53% of the total food fish catch, (Appendix A,Table 3).
- Trash fish. Most of trash fish caught by OBT2 were demersal fish and true
trash fish represented 46.73% and 36.49% respectively (Table 2). Whereas pelagic fish,
cephalopod, and shrimp and prawn were rarely found in the trash fish caught by OBT2.
Flatheads, spinefoots and Indian halibut made up more than half of the total demersal trash
fish catch. Ponyfish were the main group of true trash fish (Appendix A, Table 4).
C) 37 The composition of PT catches was greatly different from catches from OBT
because of the difference in fishing operation.
- Food fish. Pelagic fish and demersal fish were the major components,
(46.64% and 35.89% of the total food fish respectively). Cephalopods made up a
significant percentage (16.81%) (Table 2), which was higher proportion than OBT1 and
OBT2. Short mackerel were the main species of pelagic fish followed by gold stripe
sardinella and yellow striped scad, (15.39%, 9.48% and 9.39% respectively). Purplespotted big eye and threadfin breams were the leading species of demersal fish. Squid was
the most important cephalopod caught (Appendix A, Table 5).
- Trash fish. About three fourths of trash fish were juveniles of economic
species. Anchovies made up the highest composition, (23.61% of the total trash fish),
while, ponyfish were the main group of true trash fish (Appendix A, Table 6).

7DEOH Catch composition of commercial trawls operated in Prachuap Khiri Khan and Chumphon Province during June 2013 - May 2014
Group

13.81


21.60


OBT2
PT
% of totalcatch % of food fish % of totalcatch % of food fish
0.63
1.09
21.25
46.64
35.79
61.87
16.35
35.89
8.78
15.17
7.66
16.81
5.31
9.19
0.01
0.02
7.34
12.68
0.29
0.64




% of totalcatch
% of trashfish % of total catch % of trashfish
2.18
5.18
23.07
42.37
19.69
46.73
13.15
24.15
0.91
2.16
3.05
5.61
1.08
2.55
0.60
1.11
2.91
6.89
0.15
0.28
26.77
63.51
40.02
73.52
15.38


Remark: * Other invertebrate includes mantis shrimps, flathead lobster, crabs, shellfishes, etc.

36.49


14.42


26.48
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)RRGILVK
Pelagic fish
Demersal fish
Cephalopod
Shrimp and prawn
Other invertebrate*
7RWDOHFRQRPLFIDXQD
7UDVKILVK
Small-sized pelagic fish
Small-sized demersal fish
Small-sized cephalopod
Small-sized shrimp and prawn
Small-sized other invertebrate
Total Small-sizedeconomic
fauna
True trash fish
7RWDOWUDVKILVK

OBT1
% of totalcatch
% of food fish
0.61
1.68
26.75
74.14
3.04
8.43
4.22
11.70
1.46
4.05


% of totalcatch % of trash fish
1.85
2.89
39.95
62.49
0.66
1.04
0.40
0.63
7.25
11.35
50.11
78.40

6
/HQJWKRIVRPHHFRQRPLFDOO\LPSRUWDQWVSHFLHV

The length of some economically important species was analyzed separately The length
distribution for each species caught by each gear, was recorded and the length data from
food fish and trash fish were then pooled in order to present a complete picture of the
status of each species. The pooled length data were compared with data on the size at first
maturity for each species, gathered from available technical papers, as shown in Table 3.
7DEOH  Female size at first maturity of some economically important species complied
from available technical papers
Common name

Scientific name

Size at first
maturity
(cm)
21.25
17.95
17.12
10.35
18.25

Yellowtail scad
Short mackerel
Indian mackerel
Goldstripesardinella
Bigeyescad

$WXOHPDWH
5DVWUHOOLJHUEUDFK\VRPD
5NDQDJXUWD
6DUGLQHOODJLEERVD
6HODUFUXPHQRSKWKDOPXV

Yellowstripescad

6HODURLGHVOHSWROHSLV

11.73

Ornate threadfin bream
Purple-spotted bigeye

1HPLSWHUXVKH[RGRQ
3ULDFDQWKXVWD\HQXV

14.57
14.19

Slender lizardfish
Brushtooth lizardfish
Lattice monocle bream

6DXULGDHORQJDWD
6XQGRVTXDPLV
6FRORSVLVWDHQLRSWHUXV

31.62
28.26
17.57

Mitre squid
Indian squid
Needle cuttlefish

3KRWROROLJRFKLQHQVLV
3GXYDXFHOLL
6HSLDDFXOHDWD

17.71
9.04
9.44

Pharaoh cuttlefish
Jinga shrimp
Greasyback shrimp
Banana prawn

6SKDUDRQLV
0HWDSHQDHXVDIILQLV
0HWDSHQDHXVHQVLV
3HQDHXVPHUJXLHQVLV

14.30
12.18
11.24
13.38

Source

Premkit et al., 2004
Krajangdara et al., 2007
Krajangdara et al., 2007
Nasuchon et al., 2010
Phuttharaksa at al.,
2008
Yakoh and Chalee,
2008
Pinputtasin et al., 2008
Krajangdara and
Yakoh, 2005
Vibunpant et al., 2012
Vibunpant et al., 2011
Krajangdara and
Hemtanon, 2000
Suppanirun et al., 2011
Suppanirun et al., 2011
Charoensombatet al.,
2013
Chotiyaputta, 1982
Sritakon et al., 2012
Pinputtasin et al., 2012
Yakoh et al., 2013

Most mean lengths of aquatic faunas in the food fish group, particularly those for pelagic
fishes, demersal fishes and shrimp, were smaller than the predicted female size at first
maturity. In the trash fish group, the mean lengths of all species caught by all gears, were
smaller than predicted female size at first maturity, except for yellowstripe scad caught by
OBT1, for which the mean length was similar to the predicted size at first maturity (Table
4-6).

7DEOH Size of some economically important species caught by small-sized otter trawls in Prachuap Khiri Khan and Chumphon Province during
June 2013 - May 2104.
Common name
1

Remark:

1

6HODURLGHVOHSWROHSLV
*HUUHVDEEUHYLDWXV
*HUUHVILODPHQWRVXV
*HUUHVR\HQD
1HPLSWHUXVKH[RGRQ
1MDSRQLFXV
1PHVRSULRQ
1SHURQLL
3ULDFDQWKXVWD\HQXV
6DXULGDHORQJDWD
6FRORSVLVWDHQLRSWHUXV
6LOODJRVLKDPD
0HWDSHQDHXVDIILQLV
0HWDSHQDHXVHQVLV
3HQDHXVODWLVXOFDWXV
3HQDHXVPHUJXLHQVLV
3HQDHXVPRQRGRQ
3KRWROROLJRGXYDXFHOLL
6HSLDDFXOHDWD
6HSLDSKDUDRQLV

Range
9.75-15.75
10.25-19.75
11.75-23.25
9.75-19.25
8.75-28.75
8.75-22.25
9.75-17.75
11.75-24.75
13.25-20.25
13.25-30.75
10.25-26.25
11.25-21.25
8.25-14.25
7.25-16.75
8.75-20.25
12.75-22.75
16.25-28.75
5.75-21.25
5.75-17.75
6.25-25.25

Food fish
Mean
12.50
12.66
15.02
13.84
16.54
11.89
13.81
16.57
15.39
18.23*
15.72*
15.26
11.13*
11.13*
14.15
15.85
20.89
10.09
9.50
9.78*

S.D.
0.13
0.59
1.04
0.66
0.84
0.24
0.25
0.61
0.17
0.43
0.27
0.26
0.18
0.15
0.25
0.40
0.76
0.67
0.44
2.66

Trash fish
Range
Mean
10.75-12.75
11.75
4.75-9.25
7.38*
9.75-11.25
10.33
5.25-7.25
6.58
5.75-13.25
8.02*
8.25-15.25
11.75*
6.25-12.75
8.83*
-

Its size at first maturity was shown in Table 3. * Mean size was smaller than its size at first maturity.

S.D.
0.04
0.12
0.02
0.05
0.18
0.28
0.09
-

7

Yellow stripe scad
Deep body silver biddy
Whip fin silver biddy
Common silver biddy
Ornate threadfin bream1
Japanese threadfin bream
Mauvelip threadfin bream
Notchedfin threadfin bream
Purple-spotted bigeye1
Slender lizardfish1
Lattice monocle bream1
Silver sillago
Jinga shrimp1
Greasyback shrimp1
Western king prawn
Banana prawn1
Giant tiger prawn
Indian squid1
Needle cuttlefish1
Pharaoh cuttlefish1

Scientific name

7DEOH Size of some economically important species caught by medium-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during June 2013 - May 2104.
Common name
1

$WXOHPDWH
5EUDFK\VRPD
5NDQDJXUWD
6HODURLGHVOHSWROHSLV
*HUUHVDEEUHYLDWXV
*HUUHVILODPHQWRVXV
*HUUHVR\HQD
1HPLSWHUXVKH[RGRQ
1MDSRQLFXV
1PHVRSULRQ
1SHURQLL
3ULDFDQWKXVWD\HQXV
6DXULGDHORQJDWD
6LVDUDQNXUDL
6XQGRVTXDPLV
6FRORSVLVWDHQLRSWHUXV
3HQDHXVODWLVXOFDWXV
3HQDHXVPHUJXLHQVLV
3HQDHXVPRQRGRQ
3HQDHXVVHPLVXOFDWXV

Range
10.75-23.75
14.75-19.75
11.75-19.75
9.25-18.75
11.25-17.25
11.25-22.75
11.25-18.75
7.75-28.75
7.25-23.75
8.25-18.75
9.75-28.75
8.75-22.25
11.75-39.75
13.75-28.75
8.25-28.25
11.25-19.25
11.75-19.75
16.25-26.25
11.25-18.25

Food fish
Mean
14.54*
17.08*
14.87*
12.95
13.61
15.74
15.73
14.06*
12.60
12.31
15.45
13.89*
19.96*
19.08*
14.94*
13.52
15.96
20.87
13.63

S.D.
0.88
0.17
0.20
0.16
0.27
0.38
0.30
0.22
0.20
0.08
0.28
0.09
0.37
0.20
0.18
0.95
0.66
1.20
0.48

Range
8.75-11.25
5.75-8.75**
7.25-12.25
5.75-9.75
8.75-9.25
6.25-14.25
6.75-13.75
10.25-11.25
5.75-13.25
5.25-12.75
-

Trash fish
Mean
10.25*
7.15*
7.89*
7.44*
9.07
8.67
9.30*
10.84*
9.64
8.98*
-

S.D.
0.02
0.01
0.02
0.02
0.01
0.11
0.03
0.01
0.02
0.04
-

7

Yellowtail scad
Short mackerel1
Indian mackerel1
Yellowstripescad1
Deepbodysilverbiddy
Whipfinsilverbiddy
Common silverbiddy
Ornate threadfin bream1
Japanese threadfin bream
Mauvelip threadfin bream
Notchedfin threadfin bream
Purple-spotted bigeye1
Slender lizardfish1
Shortjawsaury
Brushtooth lizardfish1
Lattice monocle bream1
Western king prawn
Banana prawn1
Giant tiger prawn
Green tiger prawn

Scientific name

7DEOH (Cont.)
Common name
1

Mitre squid
Indian squid1
Needle cuttlefish1
Pharaoh cuttlefish1
Remark:



Scientific name
3KRWROROLJRFKLQHQVLV
3GXYDXFHOLL
6HSLDDFXOHDWD
6HSLDSKDUDRQLV

Range
12.25-38.25
5.75-18.25
5.75-18.25
5.25-25.75

Food fish
Mean
20.39
10.54
10.00
12.97*

S.D.
1.07
0.11
0.17
0.84

Range
-

Trash fish
Mean
-

S.D.
-

1

Its size at first maturity was shown in Table 03
* Mean size was smaller than its size at first maturity.
** Unidentified 5DVWUHOOLJHU spp.

Common name
Black fin scad
Yellowtail scad1
Short mackerel1
Indian mackerel1
Goldstripesardinella1
Bigeyescad1
Yellowstripescad1
Deepbodysilverbiddy

Scientific name
$OHSHVPHODQRSWHUD
$WXOHPDWH
5EUDFK\VRPD
5NDQDJXUWD
6DUGLQHOODJLEERVD
6HODUFUXPHQRSKWKDOPXV
6HODURLGHVOHSWROHSLV
*HUUHVDEEUHYLDWXV

Food fish
Range
Mean
9.75-27.25
17.05
8.75-29.25
15.51*
12.25-21.75
15.62*
11.25-23.75
18.74
9.75-19.25
12.99
8.75-25.75
17.54*
8.25-19.75
12.94
13.75-16.75
15.60

S.D.
0.43
0.16
0.01
0.06
0.01
0.15
0.02
0.21

Trash fish
Range
Mean
6.25-7.25
7.02
7.75-10.75
8.16*
3.75-10.75**
6.62*
5.75-14.25
8.92*
4.25-12.75
5.59*
2.25-13.75
6.17*
-

S.D.
0.01
0.01
0.00
0.01
0.04
0.01
-

7

7DEOH Size of some economically important species caught by pair trawl in Prachuap Khiri Khan and Chumphon Province during June 2013 May 2104.

7DEOH (Cont.)

Common name

1

Scientific name
*HUUHVILODPHQWRVXV
*HUUHVR\HQD
1HPLSWHUXVKH[RGRQ
1MDSRQLFXV
1PHVRSULRQ
1SHURQLL
3ULDFDQWKXVWD\HQXV
6DXULGDHORQJDWD
6LVDUDQNXUDL
6XQGRVTXDPLV
6FRORSVLVWDHQLRSWHUXV
1LSSRQROROLJRVXPDWUHQVLV
3KRWROROLJRFKLQHQVLV
3GXYDXFHOLL
6HSLDDFXOHDWD
6HSLDSKDUDRQLV

Its size at first maturity was shown in Table 00
* Mean size was smaller than its size at first maturity.
** Unidentified 5DVWUHOOLJHU spp.


Food fish
Range
Mean
11.25-18.75
15.30
10.75-21.25
16.11
8.75-28.75
15.69
8.75-26.25
13.70
9.25-21.75
13.27
7.75-28.25
16.93
7.75-26.25
15.44
12.75-41.25
21.69*
11.75-30.75
18.00*
10.75-28.25
15.85*
2.75-7.75
5.50
15.75-42.25
22.76
6.75-20.25
9.95
6.25-16.25
10.84
5.75-29.75
12.88*

S.D.
0.28
0.22
0.12
0.19
0.10
0.09
0.05
0.29
0.20
0.39
0.01
0.40
0.04
0.10
0.59

Range
4.25-10.75
6.25-8.25
5.75-8.75
5.25-10.25
3.25-16.25
10.25-17.25
3.75-12.75
4.75-16.75
8.25-14.25
-

Trash fish
Mean
7.70*
7.42
6.74
7.58
6.22*
13.71*
8.86
9.13*
8.57*
-

S.D.
0.02
0.00
0.01
0.01
0.02
0.06
0.01
0.02
0.11
-

7

Whipfinsilverbiddy
Common silverbiddy
Ornate threadfin bream1
Japanese threadfin bream
Mauvelip threadfin bream
Notchedfin threadfin bream
Purple-spotted bigeye1
Slender lizardfish1
Shortjawsaury
Brushtooth lizardfish1
Lattice monocle bream1
Kobi squid
Mitre squid1
Indian squid1
Needle cuttlefish1
Pharaoh cuttlefish1
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Length of some economically important species by gear.

A) OBT1
Among the 20 economically important species shown in Table 4, first maturity data for 11
species was available. The mean lengths of five species in the food fish group were smaller
than size at first maturity. In the trash fish group, four of five species, i.e. two demersal
species, two shrimp species and pharaoh cuttlefish, were smaller than size at first maturity
(Table 4).
Size distribution analysis of four demersal fishes are presented in Figure 2-5. Most fish of
all four species were smaller than size at first maturity. For instance, 90.80% of lattice
monocle bream and 100% of slender lizardfish were smaller than their size at first
maturity. The size distribution of cuttlefish and greasy back shrimp were analyzed and it
was found that most of them were under size at first maturity. More than 50% of needle
cuttlefish and greasy back shrimp were below size at first maturity (Figure 6-7).
B) OBT2
For both food fish and trash groups, the mean length of all pelagic and demersal fishes
totaling eight species, (except yellow stripe scad) were smaller than predicted size at first
maturity. However, the mean length of only one of the five invertebrate species was
smaller than size at first maturity (Table 5). This may be due to the OBT2’s fishing
grounds being far from the shore compared to OBT1 and their targeting of fish rather than
shrimp and prawn.
Almost 100% of slender lizardfish, 93% of lattice monocle bream, 87% of purple-spotted
big eye and ornate threadfin bream were under their size at first maturity (Figure 8-11).
However, about 62% of squids and 55% of needle cuttlefish were larger than predicted size
at first maturity. Whereas 72% of pharaoh cuttlefish, the biggest-sized species of its genus
found in the Gulf of Thailand, was smaller than size at first maturity (Figure 15). Most
individuals of the other two species of squids were larger than predicted size at first
maturity (Figure 12-13).
C) PT
The mean length of eight of fifteen species in the food fish group were larger than the
predicted size at first maturity, whilst the mean length of all species in the trash fish group
were smaller than size at first maturity (Table 6). It was important to note that almost
100% of short mackerel, one of the most economically important species in the country,
was smaller than its size at first maturity (Figure 16). Most of the short mackerel appeared
in the trash fish group. Other fish species caught by pair trawl also showed most of them to
be smaller than predicted size at first maturity. However, only 28% of gold stripe sardinella
was smaller than size at first maturity (Figure 17) as the bigger sized individuals tend to
inhabit offshore areas, whilst the fishing ground of pair trawls, were in the coastal areas. In
addition, most of the squid caught were larger than predicted size at first maturity.
Although pharaoh cuttlefish tended to be smaller than size at first maturity (Figure 21-23).
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Length (cm)
Length distribution of lattice monocle bream, 6FRORSVLVWDHQLRSWHUXV, caught
by small-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during June 2013 - May 2014.
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Length distribution of slender lizardfish, 6DXULGDHORQJDWD, caught by smallsized otter trawls in Prachuap Khiri Khan and Chumphon Province during
June 2013 - May 2014.

,Q)LJXUHUHGFROXPQVDUHOHQJWKIRXQGLQWUDVKILVKJUHHQFROXPQVDUHOHQJWK
IRXQGLQIRRGILVKDQGGRWWHGOLQHVDUHVL]HDWILUVWPDWXULW\. The number on the left of
the dotted lines represents the percentage of fish which is smaller than the size at first
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maturity and on the right represents the percentage of fish which is larger than the size at
first maturity.
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Length distribution of purple-spotted bigeye, 3ULDFDQWKXVWD\HQXV, caught by
small-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during
June 2013 - May 2014.
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Length distribution of ornate threadfin bream, 1HPLSWHUXVKH[RGRQ, caught by
small-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during June 2013 - May 2014.
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Length distribution of needle cuttlefish, 6HSLDDFXOHDWD, caught by small-sized
otter trawls in Prachuap Khiri Khan and Chumphon Province during June
2013 - May 2014.
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Length distribution of greasy back shrimp, 0HWDSHQDHXVHQVLV, caught by
small-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during June 2013 - May 2014.
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7

Length distribution of slender lizardfish, 6DXULGDHORQJDWD, caught by
medium-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during June 2013 - May 2014.
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Length distribution of lattice monocle bream, 6FRORSVLVWDHQLRSWHUXV, caught
by medium-sized otter trawls in Prachuap Khiri Khan and Chumphon
Province during June 2013 - May 2014.
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)LJXUH Length distribution of purple-spotted bigeye, 3ULDFDQWKXVWD\HQXV, caught by
medium-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during June 2013 - May 2014.
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)LJXUH Length distribution of ornate threadfin bream, 1HPLSWHUXVKH[RGRQ, caught by
medium-sized otter trawls in Prachuap Khiri Khan and Chumphon Province
during June 2013 - May 2014.
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)LJXUH Length distribution of mitre squid, 3KRWROROLJRFKLQHQVLV, caught by mediumsized otter trawls in Prachuap Khiri Khan and Chumphon Province during June
2013 – May 2014
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)LJXUH Length distribution of Indian squid, 3KRWROROLJRGXYDXFHOLL, caught by mediumsized otter trawls in Prachuap Khiri Khan and Chumphon Province during June
2013 - May 2014
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)LJXUH Length distribution of needle cuttlefish, 6HSLDDFXOHDWD, caught by mediumsized otter trawls in Prachuap Khiri Khan and Chumphon Province during June
2013 -May 2014
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)LJXUH Length distribution of pharaohcuttlefish, 6HSLDSKDUDRQLV, caught by mediumsized otter trawls in Prachuap Khiri Khan and Chumphon Province during June
2013 - May 2014
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)LJXUH Length distribution of pharaoh cuttle fish, 6HSLDSKDUDRQLV, caught by mediumsized otter trawls in Prachuap Khiri Khan and Chumphon Province during June
2013 - May 2014
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)LJXUH Length distribution of gold stripe sardinella, 6DUGLQHOODJLEERVD, caught by pair
trawls in Prachuap Khiri Khan and Chumphon Province during June 2013 May 2014
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pair trawls in Prachuap Khiri Khan and Chumphon Province during June 2013 May 2014
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)LJXUH Length distribution of ornate threadfin bream, 1HPLSWHUXVKH[RGRQ, caught by
pair trawls in Prachuap Khiri Khan and Chumphon Province during June 2013 May 2014

21
12

99.99%

0.01%

Percantage

10
8
6
4
2
0
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Length (cm)
)LJXUH Length distribution of brush tooth lizardfish, 6DXULGDXQGRVTXDPLV, caught by
pair trawls in Prachuap Khiri Khan and Chumphon Province during June 2013 May 2014
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)LJXUH Length distribution of Indian squid, 3KRWROROLJRGXYDXFHOLL, caught by pair
trawls in Prachuap Khiri Khan and Chumphon Province during June 2013 May 2014
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)LJXUH Length distribution of mitre squid, 3KRWROROLJRFKLQHQVLV, caught by pair trawls
in Prachuap Khiri Khan and Chumphon Province during June 2013 - May 2014
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)LJXUH Length distribution of pharaoh cuttlefish, 6HSLDSKDUDRQLV, caught by pair
trawls in Prachuap Khiri Khan and Chumphon Province during June 2013 -May
2014

&RQFOXVLRQ

&38(DQGVSHFLHVFRPSRVLWLRQ

The CPUE of OBT1, OBT2 and PT was calculated as 48.21, 27.78 and 150.02 kg/hour
respectively. The percentages of food fish from OBT1, OBT2 and PT were 36.08%,
57.85% and 45.56% of the total catch respectively. Demersal fish and shrimp and prawn

23
were the main composition of OBT1 amounting to 85.84% of the total food fish group.
Demersal fish and cephalopods were the main components of OBT2 (comprising 77.04%
of the food fish group) and pelagic fish and demersal fish were the main composition of PT
amounting to 82.53%.

The percentages of trash fish from OBT1, OBT2 and PT were 63.92%, 42.15% and
54.44% of the total catch respectively. Demersal fish was the main part of the trash fish
catch of OBT1 and OBT2 making up to 62.49% and 46.73% respectively, while pelagic
fish was the main component of the PT trash fish catch, making up to 42.47%. The total
percentages of economic species in the trash fish catch were 78.40%, 63.51% and 73.52%
respectively, whereas the remaining percentages being true trash fish.
/HQJWKRIVRPHHFRQRPLFDOO\LPSRUWDQWVSHFLHV

The mean lengths of most species were smaller than their size at first maturity. For OBT1,
the mean lengths of slender lizardfish and lattice monocle bream were smaller than their
size at first maturity both in the food fish group and the trash fish group. For OBT2, the
mean lengths of yellowtail scad, short mackerel, ornate threadfin bream, purple-spotted
bigeye, slender lizardfish and lattice monocle bream, in both groups were smaller than
their predicted size at first maturity. Length distribution analysis also showed that most of
individual fish caught by all gears, were smaller than predicted size at first maturity.
However, the mean length of squid was larger than size at first maturity for all gears.
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7DEOH

CPUE and species composition of food fish from small-sized otter board trawl
operated in Prachuap Khiri Khan and Chumphon Province during June 2013 - May
2014
Species/Group

7RWDO
6XEWRWDOSHODJLFILVK
Yellow stripe scad
Other pelagic fishes
6XEWRWDOGHPHUVDOILVK
Flatheads
Lattice monocle bream
Slender lizardfish
Japanese threadfin bream
Goatfishes
Purple-spotted bigeye
Ornate threadfin bream
Silver biddies
Rays
Sillagoes
Croakers
Barracudas
Notched fin threadfin
bream
Tongue soles
Mauve lip threadfin bream
Bigeye snapper
Splendid ponyfish
Other demersal fishes
6XEWRWDOFHSKDORSRG
Needle cuttlefish
Indian squid
Pharaoh cuttlefish
Octopus
Other cephalopod
6XEWRWDOVKULPSDQGSUDZQ
Western king prawn
Greasy back shrimp
Velvet shrimps
Giant tiger prawn
Banana prawn
Rough shrimps
Green tiger prawn
Other shrimps and prawns
6XEWRWDORWKHULQYHUWHEUDWH
Asian moon scallop
Sentinel crab
Other invertebrates

CPUE(
kg/hr)

Composition
(% of
(% of
total catch) food fish)






0.25
0.52
1.45
0.04
0.09
0.24



2.93
6.07
16.84
2.62
5.44
15.09
1.02
2.11
5.86
1.01
2.10
5.82
0.91
1.89
5.23
0.53
1.09
3.03
0.52
1.07
2.96
0.51
1.06
2.63
0.46
0.95
2.35
0.41
0.85
2.94
0.24
0.50
1.39
0.24
0.50
1.38

6HODURLGHVOHSWROHSLV

6FRORSVLVWDHQLRSWHUXV
6DXULGDHORQJDWD
1HPLSWHUXVMDSRQLFXV

3ULDFDQWKXVWD\HQXV
1KH[RGRQ
*HUUHVspp.

6LOODJRspp.

6SK\UDHQDspp.
1SHURQLL

1PHVRSULRQ
/XWMDQXDOXWMDQXV
/HLRJQDWKXVVSOHQGHQV

6HSLDDFXOHDWD
3KRWROROLJRGXYDXFHOLL
6HSLDSKDUDRQLV

3HQDHXVODWLVXOFDWXV
0HWDSHQDHXVHQVLV
0HWDSHQDHRSVLVspp.
3HQDHXVPRQRGRQ
3HQDHXVPHUJXLHQVLV
7UDFK\SHQDHXVVSS
3HQDHXVVHPLVXOFDWXV
$PXVLXPSOHXURQHFWHV
3RGRSKWKDOPXVYLJLO



0.23
0.17
0.17
0.15
0.12
0.66

0.72
0.27
0.19
0.18
0.11

0.42
0.36
0.34
0.22
0.21
0.15
0.12
0.20

0.52
0.11
0.08

0.48
0.35
0.35
0.31
0.26
1.37

1.50
0.55
0.39
0.36
0.24

0.87
0.74
0.70
0.46
0.44
0.32
0.26
0.42

1.08
0.23
0.16

1.33
0.96
0.96
0.86
0.72
3.79

4.15
1.54
1.08
1.01
0.65

2.42
2.06
1.94
1.28
1.22
0.89
0.71
1.18

2.99
0.63
0.43
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7DEOH

CPUE and species composition of trash fish from small-sized otter board trawl
operated in Prachuap Khiri Khan and Chumphon Province during June 2013 - May
2014
Species/Group

7RWDO
6XEWRWDOSHODJLFILVK
Torpedo scad
Mackerels
Yellow stripe scad
Other pelagic fish
6XEWRWDOGHPHUVDOILVK
Splendid pony fish
Spine foots
Flatheads
Eel catfishes
Purple-spotted bigeye
Lattice monocle bream
Silver biddies
Threadfin bream
Puffers
Tooth pony
Indian halibut
Common pony fish
Other demersal fishes
6XEWRWDOFHSKDORSRG
Cuttlefishes
Kobi squid
6XEWRWDOVKULPSDQGSUDZQ
6XEWRWDORWKHULQYHUWHEUDWH
 Crabs
 Mantis shrimps
6XEWRWDOWUXHWUDVKILVK
Pony fishes
Cardinal fishes
Trigger fishes
Silver-cheeked toadfish
Gobies
Scorpion fishes
Lefteye flounders

CPUE(k
g/hr)

0HJDODVSLVFRUG\OD
5DVWUHOOLJHUVSS
6HODURLGHVOHSWROHSLV

/HLRJQDWKXVVSOHQGHQV
6LJDQXVspp.

3ORWRVXVspp.
3ULDFDQWKXVWD\HQXV
6FRORSVLVWDHQLRSWHUXV
*HUUHVspp.
1HPLSWHUXVspp.
/DJRFHSKDOXVspp.
*D]]DPLQXWD
3VHWWRGHVHUXPHL
/HLRJQDWKXVHTXXOXV

3KRWROROLJRVXPDWUHQVLV








/DJRFHSKDOXVVFHOHUDWXV






0.22
0.21
0.20
0.26

7.72
5.60
0.87
0.86
0.73
0.72
0.37
0.36
0.36
0.31
0.27
0.27
0.82

0.31
0.01


3.41
0.09

3.73
1.47
0.61
0.32
0.21
0.17
0.15

Composition
(% of
(% of
total catch) trash fish)




0.47
0.73
0.43
0.67
0.42
0.66
0.53
0.83


16.01
25.05
11.61
18.16
1.81
2.83
1.78
2.79
1.52
2.38
1.50
2.34
0.77
1.20
0.75
1.17
0.74
1.16
0.63
0.99
0.57
0.89
0.55
0.86
1.71
2.67


0.64
1.00
0.02
0.04




7.07
11.07
0.18
0.28


7.73
12.09
3.05
4.77
1.26
1.97
0.67
1.05
0.44
0.69
0.35
0.55
0.31
0.48
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7DEOH

CPUE and species composition of food fish from medium-sized otter board trawl
operated in PrachuapKhiri Khan and Chumphon Province during June 2013 - May
2014
Species/Group

7RWDO
6XEWRWDOSHODJLFILVK
Yellow stripe scad
Indian mackerel
Short mackerel
Other pelagic fishes
6XEWRWDOGHPHUVDOILVK
Flatheads
Tongue soles
Slender lizardfish
Lattice monocle bream
Purple-spotted bigeye
Ornate threadfin bream
Goat fishes
Notchedfin threadfin bream
Threadfin breams
Brushtooth lizard fish
Rays
Barracudas
Puffers
Cutlass fishes
Silver biddies
Other demersal fishes
6XEWRWDOFHSKDORSRG
Octopus
Indian squid
Needle cuttlefish
Pharaoh cuttlefish
Mitre squid
Other cephalopods
6XEWRWDOVKULPSDQGSUDZQ
Velvet shrimps
Penaeid shrimps
Other shrimps and prawns
6XEWRWDORWKHULQYHUWHEUDWH
Asian moon scallop
Sentinel crab
Other invertebrates

CPUE(k
g/hr)

6HODURLGHVOHSWROHSLV
5DVWUHOOLJHUNDQDJXUWD
5EUDFK\VRPD

6DXULGDHORQJDWD
6FRORSVLVWDHQLRSWHUXV
3ULDFDQWKXVWD\HQXV
1HPLSWHUXVKH[RGRQ
Mullidae
1SHURQLL
1HPLSWHUXVspp.
6DXULGDXQGRVTXDPLV

6SK\UDHQDspp.
/DJRFHSKDOXVspp.

*HUUHVspp.

3KRWROROLJRGXYDXFHOLL
6HSLDDFXOHDWD
6HSLDSKDUDRQLV
3KRWROROLJRFKLQHQVLV
0HWDSHQDHRSVLVspp.
3HQDHXVspp.
$PXVLXPSOHXURQHFWHV
3RGRSKWKDOPXVYLJLO





0.05
0.03
0.02
0.07

2.21
1.21
1.02
0.93
0.89
0.65
0.48
0.36
0.30
0.30
0.28
0.23
0.22
0.10
0.09
0.67

0.60
0.57
0.56
0.26
0.24
0.21

1.44
0.02
0.02

1.69
0.06
0.29

Composition (%)
(% of
(% of
total catch) food fish)




0.20
0.34
0.10
0.18
0.06
0.11
0.27
0.46


7.95
13.74
4.35
7.51
3.67
6.34
3.34
5.77
3.19
5.52
2.32
4.02
1.74
3.01
1.31
2.26
1.07
1.85
1.06
1.84
1.03
1.78
0.85
1.47
0.80
1.38
0.37
0.64
0.32
0.55
2.42
4.19


2.16
3.73
2.07
3.57
2.00
3.46
0.94
1.63
0.85
1.47
0.76
1.31


5.18
8.96
0.07
0.12
0.06
0.11


6.09
10.53
0.20
0.34
1.05
1.81
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7DEOH

CPUE and species composition of trash fish from medium-sized otter board trawl
operated in Prachuap Khiri Khan and Chumphon Province during June 2013 - May
2014
Species/Group

7RWDO
6XEWRWDOSHODJLFILVK
Yellow stripe scad
6HODURLGHVOHSWROHSLV
Mackerels
5DVWUHOOLJHUspp.
Other pelagic fish
6XEWRWDOGHPHUVDOILVK
Flatheads
Spine foots
6LJDQXVspp.
Indian halibut
3VHWWRGHVHUXPHL
Purple-spotted bigeye
3ULDFDQWKXVWD\HQXV
Short jaw saury
6DXULGDLVDUDQNXUDLL
Goatfishes

Lattice monocle bream
6FRORSVLVWDHQLRSWHUXV
Dwarf flat head
(ODWHVUDQVRQQHWLL
Ornate threadfin bream
1KH[RGRQ
Brush tooth lizardfish
6DXULGDXQGRVTXDPLV
Other demersal fishes

6XEWRWDOFHSKDORSRG
Cuttlefishes

Kobi squid
1LSSRQROROLJRVXPDWUHQVLV
Octopuses

6XEWRWDOVKULPSDQGSUDZQ
6XEWRWDORWKHULQYHUWHEUDWH
 Crabs

 Bivalves

 Mantis shrimps

6XEWRWDOWUXHWUDVKILVK

Pony fishes

Trigger fishes

Left eye flounders

Cardinal fishes

Scorpion fishes

Silver-cheeked toadfish
/DJRFHSKDOXVVFHOHUDWXV
Long fin silver biddy
3HQWDSULRQORQJLPDQXV
Smooth blaasop
/DJRFHSKDOXVLQHUPLV
Other true trash fishes

CPUE(
kg/hr)


0.35
0.17
0.09

1.51
1.15
0.86
0.52
0.37
0.23
0.19
0.12
0.12
0.10
0.30

0.15
0.09
0.01


0.73
0.04
0.04

1.48
0.65
0.63
0.46
0.27
0.24
0.21
0.15
0.18

Composition (%)
(% of
(% of
total catch) trash fish)




1.26
3.00
0.61
1.45
0.31
0.73


5.45
12.93
4.13
9.80
3.10
7.35
1.89
4.47
1.31
3.12
0.84
2.00
0.68
1.62
0.43
1.02
0.43
1.02
0.36
0.86
1.07
2.54


0.56
1.33
0.32
0.77
0.03
0.06




2.64
6.25
0.15
0.36
0.12
0.28


5.32
12.63
2.33
5.52
2.28
5.40
1.67
3.96
0.97
2.30
0.85
2.01
0.77
1.83
0.54
1.29
0.66
1.55
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7DEOH

CPUE and species composition of food fish from pair trawl operated in Prachuap
Khiri Khan and Chumphon Province during June 2013 - May 2014
Species/Group

7RWDO
6XEWRWDOSHODJLFILVK
Short mackerel
Gold stripe sardinella
Yellow stripe scad
Indian mackerel
King mackerels
Dorab wolf-herring
Yellowtail scad
Big eye scad
Black pomfret
Torpedo scad
Other pelagic fish
6XEWRWDOGHPHUVDOILVK
Purple-spotted bigeye
Goatfishes
Notchedfin threadfin bream
Cutlass fishes
Ornate threadfin bream
Barracudas
Slender lizardfish
Other threadfin breams
Puffers
Croakers
Spinefoots
Other lizard fishes
Other demersal fishes
6XEWRWDOFHSKDORSRG
Indian squid
Kobi squid
Mitre squid
Pharaoh cuttlefish
Other cuttlefishes
Octopuses
Bigfin reef squid
6XEWRWDOVKULPSDQGSUDZQ
6XEWRWDORWKHULQYHUWHEUDWH
Crabs
Asian moon scallop
Mantis shrimps
Flathead lobster

CPUE(k
g/hr)

5DVWUHOOLJHUEUDFK\VRPD
6DUGLQHOODJLEERVD
6HODURLGHVOHSWROHSLV
5NDQDJXUWD
6FRPEHURPRUXVVSS
&KLURFHQWUXVGRUDE
$WXOHPDWH
6HODUFUXPHQRSKWKDOPXV
3DUDVWURPDWHXVQLJHU
0HJDODVSLVFRUG\OD
3ULDFDQWKXVWD\HQXV
1HPLSWHUXVSHURQLL
1HPLSWHUXVKH[RGRQ
6SK\UHDQD spp.
6DXULGDHORQJDWD
/DJRFHSKDOXV spp.
6LJDQXV spp.
6DXULGD spp.
3KRWROROLJRGXYDXFHOLL
1LSSRQROROLJRVXPDWUHQVLV
3KRWROROLJRFKLQHQVLV
6HSLDSKDUDRQLV
6HSLRWHXWKLVOHVVRQLDQD

$PXVLXPSOHXURQHFWHV
7KHQXVRULHQWDOLV



10.52
6.48
6.41
1.78
1.45
0.77
0.76
0.68
0.62
0.48
1.93

5.40
2.70
2.51
2.31
1.65
1.44
1.24
1.07
0.73
0.66
0.51
0.49
3.82

5.89
2.07
1.72
0.69
0.64
0.4
0.08


0.23
0.13
0.05
0.03

Composition (%)
(% of
(% of
total catch) food fish)




7.01
15.39
4.32
9.48
4.28
9.39
1.18
2.60
0.97
2.12
0.51
1.12
0.51
1.11
0.46
1.00
0.41
0.91
0.32
0.70
1.28
2.82


3.60
7.90
1.80
3.95
1.67
3.67
1.54
3.38
1.10
2.42
0.96
2.10
0.83
1.82
0.71
1.57
0.48
1.06
0.44
0.96
0.34
0.75
0.33
0.72
2.55
5.59


3.93
8.62
1.38
3.03
1.14
2.51
0.46
1.01
0.43
0.94
0.26
0.58
0.06
0.12




0.16
0.34
0.08
0.18
0.03
0.07
0.02
0.05
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7DEOH

CPUE and species composition of trash fish from pair trawl operated in Prachuap
Khiri Khan and Chumphon Province during June 2013 - May 2014
Species/Group

7RWDO
6XEWRWDOSHODJLFILVK
Anchovies
Carangids
Mackerels
5DVWUHOOLJHUspp.
Indian mackerel
5DVWUHOOLJHUNDQDJXUWD
Gold stripe sardinella
6DUGLQHOODJLEERVD
Other pelagic fishes
6XEWRWDOGHPHUVDOILVK
Purple-spotted bigeye
3ULDFDQWKXVWD\HQXV
Groupers
(SLQHSKHOXVspp.
Goat fishes

Brush tooth lizardfish
6DXULGDXQGRVTXDPLV
Short jaw saury
6DXULGDLVDUDQNXUDLL
Cutlass fishes

Threadfin breams
1HPLSWHUXVspp.
Barracudas
6SK\UDHQDspp.
Spine foots
6LJDQXVspp.
Other demersal fishes
6XEWRWDOFHSKDORSRG
Kobi squid
1LSSRQROROLJRVXPDWUHQVLV
Cuttle fishes
Other squids
Octopuses
6XEWRWDOVKULPSDQGSUDZQ
6XEWRWDORWKHULQYHUWHEUDWH
6XEWRWDOWUXHWUDVKILVK

Pony fishes
Long fin silver biddy
3HQWDSULRQORQJLPDQXV
Unicorn cod
%UHJPDFHURVPFFOHOODQGL
Puffers
/DJRFHSKDOXVspp.
Trigger fishes
Cardinal fishes
Other true trash fishes

CPUE(k
g/hr)


19.29
5.53
3.74
1.63
1.08
3.33

4.27
3.98
2.21
2.05
1.51
1.02
0.97
0.87
0.52
2.32

3.65
0.80
0.10
0.03



13.74
2.07
1.91
1.66
1.28
0.55
0.42

Composition (%)
(% of
(% of
total catch) trash fish)




12.86
23.61
3.69
6.78
2.49
4.58
1.09
2.00
0.72
1.32
2.22
4.08


2.85
5.23
2.65
4.87
1.47
2.70
1.37
2.51
1.01
1.85
0.68
1.25
0.65
1.19
0.58
1.07
0.35
0.64
1.54
2.84


2.43
4.46
0.53
0.97
0.07
0.13
0.02
0.04






9.16
16.82
1.38
2.54
1.28
2.34
1.1
2.03
0.85
1.56
0.37
0.67
0.28
0.52
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7DEOHLength of some economically important species caught by OBT1 in Prachuap Khiri
Khan and Chumphon Province during June 2013 - May 2104

*HUUHVDEEUHYLDWXV

Min
(cm)
10.25

Food fish
Max
Mean
(cm)
(cm)
19.75 12.66

*ILODPHQWRVXV

11.75

23.25

*R\HQD

9.75

1HPLSWHUXVKH[RGRQ

Species

Trash fish
Max
Mean
(cm)
(cm)

SD
(cm)
0.59

Min
(cm)

15.02

1.04

8.25

10.75

9.53

0.02

19.25

13.84

0.66

8.75

11.25

9.81

0.04

8.75

28.75

15.43

0.78

4.75

11.25

8.88

0.10

1MDSRQLFXV

8.75

22.25

11.89

0.24

9.75

11.25

10.33

0.02

1PHVRSULRQ

9.75

17.75

13.81

0.25

5.25

9.25

6.97

0.08

1SHURQLL

11.75

24.75

16.57

0.61

-

-

-

-

6DXULGDHORQJDWD

13.25

30.75

18.23

0.43

8.75

15.25

10.99

0.18

6XQGRVTXDPLV

11.25

27.25

16.09

1.36

9.75

10.25

9.79

0.01

3ULDFDQWKXVWD\HQXV

13.25

20.25

15.39

0.17

5.75

13.75

9.75

0.09

8.75

26.25

15.72

0.27

6.25

14.25

8.83

0.09

6LOODJRPDFXODWD

12.25

22.75

15.22

0.71

-

-

-

-

6LOODJRVLKDPD

11.25

21.25

15.26

0.26

-

-

-

-

3KRWROROLJRGXYDXFHOLL

5.75

21.25

10.09

0.67

-

-

-

-

6HSLDDFXOHDWD

5.75

17.75

9.50

0.44

-

-

-

-

6HSLDSKDUDRQLV

6.25

25.25

9.78

2.66

-

-

-

-

6HSLDUHFXUYLURVWULV

5.75

9.75

8.27

0.42

-

-

-

-

6HSLHOODLQQHUPLV

5.75

9.75

7.70

0.59

-

-

-

-

0HWDSHQDHXVDIILQLV

8.25

14.25

11.13

0.18

-

-

-

-

0HQVLV

7.25

16.75

11.13

0.15

-

-

-

-

3HQDHXVODWLVXOFDWXV

8.75

20.25

14.15

0.25

-

-

-

-

3PHUJXLHQVLV

12.75

22.75

15.85

0.40

-

-

-

-

3PRQRGRQ

16.25

28.75

20.89

0.76

-

-

-

-

3VHPLVXOFDWXV

10.25

20.75

14.78

0.45

-

-

-

-

5.25

8.75

6.44

0.03

-

-

-

-

6FRORSVLVWDHQLRSWHUXV

7UDFK\SHQDHXV spp.

SD
(cm)
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7DEOHLength of some economically important species caught by OBT2 in Prachuap Khiri
Khan and Chumphon Province during June 2013 - May 2104

*HUUHVDEEUHYLDWXV

Min
(cm)
11.25

Food fish
Max
Mean
(cm)
(cm)
17.25 13.61

*ILODPHQWRVXV

11.25

22.75

*R\HQD

11.25

1HPLSWHUXVKH[RGRQ

Species

Trash fish
Max Mean SD
(cm)
(cm) (cm)
-

SD
(cm)
0.27

Min
(cm)
-

15.74

0.38

-

-

-

-

18.75

15.73

0.30

-

-

-

-

7.75

28.75

14.06

0.22

5.75

9.75

7.44

0.02

1MDSRQLFXV

7.25

23.75

12.60

0.20

8.75

9.25

9.07

0.01

1PHVRSULRQ

8.25

18.75

12.31

0.08

6.25

14.25

8.67

0.11

1SHURQLL

9.75

28.75

15.45

0.28

-

-

-

-

6DXULGDHORQJDWD

11.75

39.75

19.96

0.37

10.25

15.75

12.59

0.09

6XQGRVTXDPLV

13.75

28.75

19.08

0.20

7.25

12.75

10.16

0.03

3ULDFDQWKXVWD\HQXV

8.75

22.25

13.89

0.09

6.75

13.75

9.30

0.03

6FRORSVLVWDHQLRSWHUXV

8.25

28.25

14.94

0.18

5.25

12.75

8.98

0.04

3KRWROROLJRFKLQHQVLV

12.25

38.25

20.39

1.07

-

-

-

-

3GXYDXFHOLL

5.75

18.25

10.54

0.11

-

-

-

-

6HSLDDFXOHDWD

5.75

18.25

10.00

0.17

-

-

-

-

6HSLDSKDUDRQLV

5.25

25.75

12.97

0.84

-

-

-

-

3HQDHXVODWLVXOFDWXV

11.25

19.25

13.52

0.95

-

-

-

-

3PHUJXLHQVLV

11.75

19.75

15.96

0.66

-

-

-

-

3PRQRGRQ

16.25

26.25

20.87

1.20

-

-

-

-

3VHPLVXOFDWXV

11.25

18.25

13.63

0.48

-

-

-

-

5.25

6.75

5.95

0.01

-

-

-

-

7UDFK\SHQDHXVVSS.
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7DEOHLength of some economically important species caught by pair trawl in Prachuap Khiri
Khan and Chumphon Province during June 2013 - May 2104

$WXOHPDWH

Min
(cm)
8.75

Food fish
Max Mean SD
(cm)
(cm) (cm)
29.25 15.51 0.16

Min
(cm)
7.75

Trash fish
Max Mean SD
(cm)
(cm) (cm)
10.75
8.16 0.01

5DVWUHOOLJHUEUDFK\VRPD

11.25

21.75

15.62

0.01

10.25

16.25

10.90

0.06

5NDQDJXUWD

11.25

23.75

18.74

0.06

10.25

15.25

13.35

0.01

-

-

-

-

3.75

10.75

6.62

0.00

6DUGLQHOODJLEERVD

9.75

19.25

12.99

0.01

5.75

14.25

8.92

0.01

6HODUFUXPHQRSKWKDOPXV

8.75

25.75

17.54

0.15

4.25

12.75

5.59

0.04

6HODURLGHVOHSWROHSLV

8.25

19.75

12.94

0.02

2.25

13.75

6.17

0.01

*HUUHVDEEUHYLDWXV

13.75

16.75

15.60

0.21

-

-

-

-

*ILODPHQWRVXV

11.25

18.75

15.30

0.28

-

-

-

-

*R\HQD

10.75

21.25

16.11

0.22

-

-

-

-

1HPLSWHUXVKH[RGRQ

8.75

28.75

15.69

0.12

4.25

10.75

7.70

0.02

1MDSRQLFXV

8.75

26.25

13.70

0.19

6.25

8.25

7.42

0.00

1PHVRSULRQ

9.25

21.75

13.27

0.10

5.75

8.75

6.74

0.01

1SHURQLL

7.75

28.25

16.93

0.09

5.25

10.25

7.58

0.01

1WDPEXORLGHV

10.25

24.25

15.46

0.31

-

-

-

-

6DXULGDHORQJDWD

12.75

41.25

21.69

0.29

10.25

17.25

13.71

0.06

6XQGRVTXDPLV

11.75

30.75

18.00

0.20

4.75

16.75

9.13

0.02

7.75

26.25

15.44

0.05

3.25

16.25

6.22

0.02

6FRORSVLVWDHQLRSWHUXV

10.75

28.25

15.85

0.39

8.25

14.25

8.57

0.11

3KRWROROLJRFKLQHQVLV

15.75

42.25

22.76

0.40

-

-

-

-

3GXYDXFHOLL

6.75

20.25

9.95

0.04

-

-

-

-

6HSLDDFXOHDWD

6.25

16.25

10.84

0.10

-

-

-

-

6HSLDSKDUDRQLV

5.75

29.75

12.88

0.59

-

-

-

-

6HSLDUHFXUYLURVWULV

7.25

9.75

8.74

0.09

-

-

-

-

6HSLHOODLQQHUPLV

3.75

7.75

4.97

0.14

-

-

-

-

Species

5DVWUHOOLJHUspp.

3ULDFDQWKXVWD\HQXV
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6XPPDU\
The report is synthesized and reviewed background of the trawl fisheries in the Gulf of
Thailand using existing primary and secondary data sources and scientific reports. It covers
fishery biology, fishing ground, species and sizes caught, geographic area, fishing capacity,
fishing effort, fish production, fish distribution, fishing gear and method, exploitation state,
fish stock assessment, conflicts in fisheries, season and area closure, legal framework and
institutional arrangement, production and value trend for demersal and trash fish, market and
utilization, employment, fishing rent and other social economic issues.
The fish stocks especially for demersal resources in the Gulf of Thailand are already
overexploited. These resources are caught mainly by trawl gear which comprises trash fish
almost half of the landing catches. These trashfish are identified into about 35% of juvenile
economic fish in trash fish component. The management of bycatch (trashfish) should be
conducted in terms of scientific evidences with fisher and stakeholder participation in
collaboration with relevant agencies. Future project plan activities are formulated to reduce
juvenile economic fish, protect area for spawner and nursing ground as well as using VPS in
monitoring illegal fishing around existing season and area closure.
The experiment and demonstration of enlargement of cod end mesh size of trawl net,
demonstration to install JTED in trawl net, Using VPS for monitoring and enforcement,
closed area and closed season demarcated area, bycatch utilization management, office
renovation and increase awareness and strengthening capacity in legal framework activities
are all project plans for Thailand.
Financial framework plan in term of co-finance of the Department of Fisheries and private
sector (The Fisheries Association of Thailand) is formulated to request fund from GEF for
implementing the seven activities for 4 years project to support bycatch management from
trawl fisheries in the Gulf of Thailand.
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2YHUYLHZRIWUDZOILVKHULHV

Before 1960, Thai private sectors and Japanese experts had trained fishers and fishers tried to
fish in the Gulf of Thailand using small pair trawlers. Fishers did not success at that time due
to rough bottom and demersal fish caught were not familiar to consumers and the fish price
was very lowas well resulted toloss investment
After 1960, Thai government and the Federal Republic of Germany had signed for Bilateral
Economic and Technical Cooperation, further the marine fisheries had been developed.
Training and experimental surveyed had been done together with private sectors and German
experts, four types of fishing gear had been trialed: pelagic fish trawl, pair trawl, mid water
trawl and otter board trawl. The most efficient gear was otter board trawl which could fish
with highest production. The demersal resources approximately estimation were rich enough
for commercial scale to fish. Hence the introduction for otter board trawl was made to fishers
and fishers also expanded to fish in the Andaman Sea. Likewise, fishers also used beam trawl
which could get good result.
After the government introduced the trawling gear to fishers, the state of demersal fishery
resources has been monitored and documented continuously through routine standardized
research vessel trawling surveys. These surveyed research vessels have been conducted by the
Marine Fisheries Division (Now, Marine Fisheries Research and Development Bureau),
Department of Fisheries since 1966 until now. The fisheries research programs were also
formulated to follow the fishery situation after the introduction of otter board trawls to fishers.
Research vessels have been conducted research programs since 1966 up until nowadays.

&DWFKUDWHRI59  NJKU

CPUE





































<HDU

Figure 1. The catch rates (CPUEs) of total catches (including trash fish) in the Gulf of Thailand
from 1966 to 2005 surveyed by the Research Vessels, Pramong 2 and 9.
Source: Mar. Fish. Res. Div, 1966-2005.

The catch per unit of effort (kg per trawling hour or CPUEs) of the trawling surveys showed
continuously decreasing trend from 1966 to 2005. In 1966, an average CPUE of the total
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catch of the research vessel was 172.9 kg/hr. A sharp decline occurred from 1966 to 1975
with a CPUE of 61.5 kg/hr. From 1975 to 1983 the catch trend was rather stagnant with
CPUE around 50-60 kg/hr and it slightly increased in 1984 to be 62.1 kg/hr. This was the
result from gasoline deficit at the second time of the world which made the fishing boats stop
fishing for a while. Further, the CPUE declined again and lower to 21 kg/hr in 2005 (Fig. 1).
Trawl fisheries, especially otter board trawlers have been highly developed from now on and
expanded to have bigger sizes, modernized and more number of boats. Rapid expansion of
otter board trawl fisheries occurred within five years, it was seen that the number of fishing
boats increased to be 2,393 in 1965 which increased from 1960 about 23% and the production
increased about 83.8% from the year 1960 to be 392,666 mt in 1965. Several species (pelagic
fish, demersal fish as well as invertebrate group) had been exploited and later on the
exploitations were fully exploited and over-exploited especially for demersal resources. At
first, the fisheries were freely developed, no exactly controlling and prohibiting measures.
Trawl fisheries had been developed quickly and could fish anytime and anywhere with small
cod end mesh size (2.5 cm stretch mesh). More small sizes of economical fish and true trash
fish had been fully exploited in terms of trash fish using as fish meal products. As a result,
demersal resources were over fished and fishers were also extended to fish farther from
coastal areas using bigger boats (>24 m LOA) with longer time (15 day-trip) and modernized
fishing boats.
In 1962, the Department of Fisheries has constructed another two big research vessels from
Japan for exploring resources and environmental surveys (Kittikajorn, 131 gross ton and
Thanarat, 388 gross ton). These two research vessels were stern trawlers and well equipped
for surveys and experiments which could also be used for deep sea long line. The research
vessels had been conducted in the high sea and going out to other countries waters e.g. Thai
water, South China Sea, Bay of Bengal, Indian Ocean, up to Australian water for new fishing
grounds for promoting to Thai fishers.
From the results of explorations and initiation to Thai fishers, Thai fishing boats were
developed to have more horse power, single band radio communication, fish finder, echo
sounder and radar to fish outside Thai water. These developed fishing boats also had storages
for food, ice and fuel on outside going and on inside coming for storing fish production as
much as they could. Further the Thai fishers went to fish beyond 12 nm of the country and to
fish in neighboring country waters about 500 boats. The important fishing grounds were in
Vietnam, Cambodia, Malaysia, Myanmar, Bangladesh, and some in Malaysia and Indian
waters.
During the years 1973 to 1974, the oil crisis happened in worldwide, the Thai fisheries were
also faced the same problem, the fishing boats stopped fishing for a while resulted the
resources were rehabilitation as the CPUE of the resources from research vessels surveyed
increased a bit (Fig. 1) as well as the number of boats decreased in 1975. Furthermore, the
resources and environment were destroyed, fishers stopped to invest for fisheries inside Thai
water for a while. After the fish price increased the wider vision fishers had invested outside
Thai waters.
During this time our neighboring countries e.g. Vietnam, Cambodia and Malaysia have
implemented their Exclusive Economic Zones (EEZ) resulted to reducing fishing grounds for
3
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Thai fishers. Later Thailand has also implemented her EEZ on 16 November 1995. The
Exclusive Economic Zones (EEZ) of Thailand covers areas of 420 280 km2, 304 000 km2 in
the Gulf of Thailand and 116 280 km2 in the Andaman Sea. Thailand’s EEZ within the Gulf
of Thailand includes overlapping areas between Thailand and Cambodia (34 000 km2),
Thailand, Cambodia and Vietnam (14 000 km2), and Thailand and Malaysia (~ 4 000 km2)
(Janekitkosol HWDO., 2003) cited after Nakthon 1992). Thailand has loss her fishing grounds
due to EEZ areas proclaims of neighboring countries about 300,000 km2 and loss her fish
production about 600,000 to 800,000 mt annually.
In Thai coastal waters, the fisheries in the Gulf of Thailand can be categorized into
commercial fisheries and small scale fisheries. Since the definition of small scale fisheries in
the Gulf of Thailand are difficult to define, anyhow the definition was finally defined by DOF
and fishers as ³7KHERDWKDVLWVFDSDFLW\OHVVWKDQJURVVWRQILVKLQJLQWKHFRDVWDODUHD
ZLWKLQNPIURPVKRUHOLQHWKHILVKLQJLVIRUVXEVLVWHQFHDQGILVKZRUNHUVDUHPHPEHURIWKH
IDPLO\´ The small scale fisheries are mostly targeting for certain species and certain size
range of fish, it comprises gillnet (fish gillnet, pomfret gillnet, crab gill net, threadfin gill net,
Indo-Pacific mackerel gill net etc.), shrimp trammel net, hook and line, long line, trap, beach
seine and hand gathering etc. The fishing operations are mostly one night and landed their
products at small fishing piers nearby their houses. The commercial fisheries are using bigger
boat and more powerful engine. The fishing grounds are beyond 3 km from shoreline up to
200 nm of the Economic Exclusive Zone of the State. The commercial fisheries are divided
into trawler (otter board trawl (+otter-boom trawl), pair trawl and beam trawl), push net, purse
seines (luring purse seine, Thai purse seine, anchovy purse seine), squid light luring cast net,
bamboo stake trap, king mackerel encircling gill net, etc. The commercial fishing boats are
categorized into 4 sizes by length overall (LOA) as less than 14 m, 14-18 m, 18-25 m and
over 25 m.


Figure 2. Marine capture production from top five gear types, 2004.
(Lymer HWDO., 2008).

Figure 2 shows the marine capture production from top five gear types of commercial scale or
large scale e.g. otter board trawl, purse seine, pair trawl, anchovy purse seine and push net.
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For top five gear types of small scale were collecting shellfish, crab gill net, mackerel gill net,
squid falling net and shrimp trammel net.
The bigger size otter board trawlers (LOA > 25 m) are mutual benefit to fish in the EEZs of
neighboring countries through the bilateral agreements (e.g. Indonesia, Malaysia and
Myanmar). Usually, Thai fishers are not familiar and have no experiences to fish in the high
sea, especially for tunas. Consequently, the Department of Fisheries has promoted and
initiated the big company to modify their fishing boats to go out fishing in the Indian Ocean.
At present, some purse seiners and long liners are fishing in the Indian Ocean for tuna and to
keep a right as a member of the Indian Ocean Tuna Commission (IOTC).
In Thai coastal waters, much more number of fishing boats which are not only trawl boats but
also other types of fishing e.g. purse seine, light luring fishing and small scale fishing gear,
there were several conflicts among them because of the overlapping fishing grounds and
resources were scarce as well as the nursing grounds in near shore areas were invaded.
Depletion of the fish stocks are still continuously occurred, even though the Department of
Fisheries has established boat tenure system, rehabilitation program, resource enhancement
program, closed area and closed season in several areas, as for these, the fish stocks are
recovered with slow rate of some species but could not enough to replace for those overall
capturing quantity.
Several laws and regulations were issued to protect nursing grounds, juvenile and spawners,
no fishing with motorized boats within 3,000 m from shoreline (on 20 July 1972), no trawl
and push net fisheries in Lake Songkhla (11 August 1972), Prohibition for motorized fishing
in the areas covered Prachuab Kiri Khan – Chumporn - Suratani provinces during 15 February
to 15 May, annually in daytime, etc.
Nowadays, the DOF try more efforts to reduce the excess fishing capacity (number of boats)
and enlarge cod end mesh size for trawlers. The Master Plan for Marine Fisheries
Management has been formulated as a guideline to manage marine capture fisheries in a
responsible way and sustainability. This master plan for ten year periods has been approved
by the cabinet while the Action Plan has been finalized and will be implemented soon.

/RFDWLRQVW\SHVDQGHVWLPDWHGQXPEHUVRIYHVVHOVILVKLQJHIIRUW
/RFDWLRQ The Kingdom of Thailand, located in south-east Asia, covers an area
of 513 120 km2 between latitudes 5° 45´ and 20° 30´ N and longitudes 97° 30´ and 105° 45´
E. It is bounded by Myanmar on the north and west, by Laos on the north-east, by Cambodia
and the Gulf of Thailand (Siam) on the south-east, by Malaysia on the south and by the
Andaman Sea and Myanmar on the south-west. The country is divided into 77 provinces. The
sea-coasts of Thailand are the Gulf of Thailand, the main fishing ground, and the Andaman
Sea. Thailand has a monsoon climate with a wet season (90 percent of the annual rainfall)
from April to September during the south-west monsoon and a dry season from October to
May with dry continental northerly winds (north-east monsoon).
The Gulf of Thailand has surface area 320,000 km2, volume 14,400 km3, average depth 45 m
and maximum depth 80 m. The Gulf of Thailand, formerly the Gulf of Siam, is an inlet of the
South China Sea, bordered by Thailand, Cambodia, and the southwestern edge of Vietnam,
the gulf's maximum width is 350 miles (560 km), and it extends approximately 450 miles,
(725 km) in length. The Gulf of Thailand is quite shallow along the coastal areas, and those
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waters provide lucrative fishing grounds. Many rivers flow into the Gulf of Thailand, with the
Chao Phraya being the most significant (Fig. 3).

)LJXUH7KH*XOIRI7KDLODQG :RUOG$WODVFRP 

7\SHVRIILVKLQJJHDU
The fisheries in Thailand are multi-gear and multi-species. Fishers use several gear types to
capture several fish species. Catches from these types of gear comprise multi-species that can
be grouped with numerous species into pelagic fish, demersal fish and invertebrate groups.
The followings are trawling gear types and their major target species.
7UDZO QHW is the fishing gear using bag net to continuously trawling forward in line
upon the surface of sea bottom to catch fish. The operation is trawling by inboard engine boat.
The trawling net is stretched out by using otter board or boom or beam or another fishing
boat. Trawl net can be categorized into otter board trawl (and otter-boom trawl) pair trawl,
and beam trawl.For mesh sizes of all sizes of trawlers in Chumphon province using cod end
mesh 2.0 cm (stretch mesh) while pair trawlers using double twine (double thread to make it
more strong and rigid). Single trawlers use monofilament to capture both fish and shrimp.
Trawlers in another place use cod end mesh 2.5 cm.
2WWHUERDUGWUDZOHU(Figs. 4&5).
The otter board trawler is the majority gear type among trawlers. The trawl net is opening by
using a pair of wooden otter boards during operation. Otter board trawlers can be a fish
trawler (Fig. 4), shrimp trawler (otter boom trawler, Fig. 5), Acetes (Sergestid shrimp) trawler
and jelly fish trawler. The boat sizes are ranging from 6-43 m LOA (Length Over Alll), the
majority is 10-18 m LOA. The horse power range 10-1,700; the biggest sized boats install
6
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radar, GPS, echo sounder, wireless for fishing in neighboring countries with bilateral
agreements. Crew numbers are also varied from 2 to 20 which depend on the boat sizes. Fish,
Acetes and jelly fish trawlers are operated in day time whereas shrimp trawler is catching in
night time. In some cases when a school of 3HQDHXV shrimp occurs in day time it will be
operated. Catches from fish trawler comprise Indo-Pacific mackerel, Indian mackerel,
croaker, thread fin bream, red snapper, lizard fish, bigeye, swimming crab, squid and trash
fish. Catches from shrimp trawler comprise small sized shrimp, 0HWDSHQDHXV, 3HQDHXV,
6LODJR, cuttlefish, swimming crab and trash fish. Acetes trawler can catch 95% Acetes
(Sergestes shrimp) of the total catches and 5% comprising juvenile fish and crab dwelling at
near shore. Jelly fish trawler catches only jelly fish. From the year 1993 up to date, some
otter board trawlers and short necked clam dredge fishing boats have been modified and
changed to catch jelly fish especially the boat sizes 9 to 20 m in the eastern coast of the Gulf
of Thailand.









Figure 4. Otter board trawler targeting for demersal fish capturing.
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Figure 5. Otter–boom trawler usually targeting for shrimp, is hauling
(LOA 14-18 m).



3DLUWUDZOHUV(PT, Fig. 6 and Fig. 7, left)
Pair trawlers are the fishing gear using two fishing boats to stretch out the net mouth opening
when in operation. The distance and the boat speed between the two boats are constant during
fishing. The two fishing boats are the same or different in sizes. In the case of different size,
the bigger one is used for hauling, fish sorting and fish preservation. It is called mother boat
or fish boat or trawl boat. On the other hand, the smaller is called ear boat which is installed
radar, echo sounder and wireless for communication. The sizes of the boats are varied from
14-25 m in LOA The majority size is 18-25 m LOA. The horse power ranges 60-550. Crew
numbers are 18-22, including one skipper and one engineer. The upper part of the net mouth
opening is 32-38 m and the lower part is 36-38 m. The length of the net is 48-55 m. The mesh
sizes are bigger at the net opening and gradually smaller and at the cod end is the smallest
mesh size. The fishing operation is done in daytime, all year round except in strong wind
monsoons. Catches from pair trawlers comprise Indo-Pacific mackerel, Indian mackerel,
Spanish mackerel, scad, red snapper, silver swordfish, bigeye, croaker, squid, cuttlefish,
swimming crab and trash fish. 

%HDPWUDZOHU(BT, Fig. 7 right)
Beam trawler has been introduced to Thailand for more than 50 years. Beam trawler is using a
pair of metal beams installing aside of the boat to open the mouth of two nets during
operation.
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Figure 6. Pair trawlers in operation, usually for pelagic fish as major target group.

Figure 7. (Left) Pair trawlers and (right) beam trawler.
Two types of beam trawlers are popular used namely shrimp and jelly fish beam trawlers. The
beam trawlers are 6 - 20 m LOA with engine 5-250 hp and have wireless for communication.
Nowadays, the bigger sized and more powerful boat is prohibited by fishery regulation. 
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)LVKLQJHIIRUWVDQG)LVKLQJJURXQGV The fishing efforts of trawlers using in
capturing marine resources in the whole country and in the Gulf of Thailand are recorded in
terms of fishing hour per day as shown in the Table 1. The fishing efforts are also recorded in
terms of day, haul, and trip e.g. an average fishing effort in hour per haul is 4.3; haul per day
is 3.3; day per trip is 6.8. 
The small size OBT (<14m) has fished densely in the Area 4 (Fig.8) and followed by Area 2;
OBT 14-18 m has fished densely in the Area 4 and followed by Area 3; OBT 18-25 m has
fished densely in the Area B and followed by Area 4; OBT >25 m has fished only in the Area
B (Table 1). Medium size PT has fished densely in Areas 2 and 4; large size PT has fished
densely in the Areas 3 and 1. Beam trawler has fished in the Areas 3 and 4. No fishing in the
Area 5.
The fishing efforts in gross ton related to size of fishing boats are measured as follow:
The small size OBT (LOA<14 m) has an average gross ton of 9; OBT 14-18 m has an average
27 gross ton; OBT 18-25 m has an average 56 gross ton and OBT >25 m has an average 180
gross ton. For PT <14m has an average 15 gross ton; PT 14-18 m has an average 29 ; PT 1825 m has an average 59 gross ton and PT >25 m has an average 118 gross ton. For BT<14 m
has an average 11 gross ton; BT 14-18 m has an average 22 gross ton and BT 18-25 m has an
average 45 gross ton. In the Area 5, central gulf is no fishing from trawlers due to untrawlable
area. In this area, it is suitable fishing ground for purse seine and fish trap (Fig. 8).
Table 1. Fishing effort (hour per day) of trawlers categorized by size and area in the Gulf of Thailand,
2007.

Area
Boat size Country
GOT
1
2
3
Total
OBT
1,225,831 8,773,082 660,348 1,697,488 1,406,249
<14m
2,500,419 2,168,096 330,734
784,255
218,419
14-18m
4,246,822 3,087,921 209,224
464,638
764,411
18-25m
4,716,214 2,973,756 120,390
448,595
423,419
>25m
794,859
543,309
Total PT
1,560,794 1,292,929 289,707
273,336
525,052
14-18m
357,180
271,547
50,470
82,503
56,560
18-25m
1,203,614 1,021,382 239,237
190,833
468,492
Total BT
139,844
139,844
58,007
Sources: Fisheries statistic of Thailand, Department of Fisheries, 2007.

4
2,642,426
834,688
1,313,020
494,718

5

A

B

521,306

1,845,265

130,460
390,846

206,168
1,095,788
543,309

204,834
82,014
122,820
81,837

Remarks: Country = fishing efforts of the whole country; GOT = Fishing efforts of the Gulf of Thailand;
1-5 Fishing areas (statistical area) in EEZs
A and B = fishing areas in the Gulf of Thailand beyond EEZs.
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E
N

Figure 8. The statistical fishing areas in the Gulf of Thailand (Areas 1 to 5; A and B).
Sources: Fisheries statistic of Thailand, Department of Fisheries, 2007.


)LVKLQJJURXQGV
From research surveys, the fishing ground of small otter board trawlers are within 20 m depth
at near shore and medium size trawlers are within 30 m at coastal zone. Pair trawlers are in
deeper water up to 50 m depth (Figs. 9, 10 and 11). No fishing by trawlers at central gulf.
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Figure 9. Fishing ground of small OBT in the Gulf of Thailand.
Sources: Kongprom HWDO 2008.
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Figure 10. Fishing ground of medium size OBT in the Gulf of Thailand.
Sources: Kongprom HWDO 2008.
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o
Figure 11. Fishing ground of PT in the Gulf of Thailand.
Sources: KongpromHWDO 2008.


 &DWFKTXDQWLWLHVFDWFKYDOXHVVSHFLHVKDUYHVWHGVHDVRQDOFDSWXUHDQGSURGXFWLRQ
WUHQGV

&DWFKDQGSHUFHQWDJHRIPDULQHFDSWXUH
In the Gulf of Thailand, the total marine capture (1,459,510 mt) from all types of gear in year
2007 comprised pelagic fish group 563,614 mt (39%), demesal fish group 247,313 mt (17%),
other food fish 88,070 mt (6%), trashfish 367, 505 mt (25%), crustacean 70,321 mt (5%),
mollusk 114,364 mt (8%), jelly fish and others 8,323 mt (0.6%). (Fig. 12).
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Quantity and Percent of Marine Capture in Groups in GOT, 2007.
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Figure 12. Marine capture by fish groups in quantity and percentage from all types of gear
in the Gulf of Thailand, year 2007.
Sources: Fisheries statistic of Thailand, Department of Fisheries, 2007.

The marine captured in the Gulf of Thailand in 2007 decreased from the year 2006 about 9%.
Capture from neighboring countries (mixed fish groups) through the bilateral agreement in
year 2007 accounted for 524,881 mt or about 42% of the total capture in the gulf which also
decreased from year 2006 about 13% (Information Technology Center, Department of
Fisheries, December 2009 from Sampling survey in 2007).
The total marine capture of 1,243,654 mt from only trawling gear in the Gulf of Thailand, in
the year 2007 comprised food fish 573,667 mt (46%), trash fish 519,540 mt (42%), shrimp
39,941 mt (3%), crab 9,210 mt (0.7%), cephalopod 101,008 mt (8%) and shellfish 288 mt
(0.02%). The capturing from trawl gear in 2007 of the gulf was sharing among types of
trawlers viz. 651,372 mt (80%) from OBT; 162,538 mt (19.9%) from PT and 916 mt (0.1%)
from BT.

7KHYDOXHRIPDULQHFDSWXUHGE\WUDZOHUV
Total value from marine capture of the country by all gear types of the year 2007 accounted
54,827 million baht (million USD 1,661) capturing from the Gulf of Thailand about 70% and
from Andaman Sea about 30%. In the Gulf of Thailand, the value of the marine capture
comprised pelagic fish group million Baht 13,122.9 (34%); demersal fish million Baht
6,469.7 (17 %); other food fish million Baht 2,380.4 (6%); trash fish Million Baht 1,848.8
(5%); shrimp million Baht 5,811.8 (15%); crab mil Bah 2,255.7 (6%); cephalopod mil Baht
6,412.9 (17%); and etc. (Table 2).
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Table 2. Value of marine capture in groups by all gear types in the country, Gulf of Thailand
and Andaman Sea, 2007.
(Thousand baht)

Item
Total value
Subtotal pelgic fish

Whole
Country
54,827,189
18,390,249

GOT
38,626,348
13,122,866

Percent
Value
GOT
70
34

Andaman
Sea
16,200,841
5,267,383

Subtotal demersal fish
9,885,581
6,469,675
17
Other foodfish
3,492,354
2,380,395
6
Trashfish
2,934,185
1,848,765
5
Sub total shrimp
8,280,511
5,811,763
15
Subtotal crab
3,223,441
2,255,714
6
Subtotal cephalopod
8,296,516
6,412,877
17
Subtotal shellfish
283,470
283,458
Subtotal other invertebrate
40,882
40,835
Sources: Fisheries statistic of Thailand, Department of Fisheries, 2007.

3,415,906
1,111,959
1,085,420
2,468,748
967,727
1,883,639
12
47

Percent
Value
And Sea
30
33
21
7
6
15
6
12

6SHFLHVKDUYHVWE\WUDZOHUV
From sampling surveyed of the Central Gulf Marine Fisheries Research and Development
Center, at Chumphon landing site in October 2009, marine captured results from each type of
gear and size were shown as follow:
6PDOOVL]HGRWWHUERDUGWUDZOHU (OBT- LOA<14m)
The total capture was 283 kg per trip (OBT <14 m has operated for 1 or 2 days for 1 trip, 2 or
3 haul per day), the total fish captured comprised demersal fish group 160 kg (56%); Trash
fish 60 kg (21%); pelagic fish group 31 kg (11%); cephalopod 26 kg (9%); shrimp 6 kg (21%)
and crab 0.9 kg (0.3%).
0HGLXPVL]HGRWWHUERDUGWUDZOHU (OBT-LOA 14-18 m)
The total capture was 12,931 kg per trip (The OBT 14-18 m has operated for 8 days for 1 trip,
2 haul per day), the total fish captured comprised demersal fish group 8,768 kg (68%); Trash
fish 1,987.9 kg (15%); pelagic fish group 456 kg (3%); cephalopod 682 kg (5%); shrimp 293
kg (2%); crab 452 kg (3%) and other invertebrate 291 kg (2%).This sampling surveys were
taken in 2008 and 2009 at Prachuab Kiri Khan landing places.
5HVHDUFKYHVVHORWWHUERDUGODUJHVL]HG (18-25 m)
From the research vessel survey data, the species groups caught by area surveyed are
summarized in Table 3. The results in CPUEs from years 1966 to 1991 are ranking to
consider for which groups are more abundance for top ten species groups.
It was shown that the common groups for all areas are trashfish, /ROLJR 1HPLSWHUXV,
3ULDFDQWKXV6DXULGD, carangids and 6FRORSVLV. Trashfish was a major part of the catches in
all area except in Area II which has higher catches for good fish and Area III has higher catch
for /ROLJR
Although the definition and the juvenile economic fish sizes in trashfish composition were not
clearly point out between the scientists and fishers, it was noticeable that the top ten species
ranking for all areas were trash fish, food fish (miscellaneous fish), /ROLJR (squid),
1HPLSWHUXV (threadfin bream), 3ULDFDQWKXV6DXULGD, Carrangidae, 6FRORSVLV etc. The species
groups caught in each area was quite similar.
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Table 3. Top ten species ranking caught by research vessels during 1966 – 1991.


5DQNLQJ

$5($,

$5($,,

$5($,,,

$5($,9

$5($9

$5($9,

$5($9,,

$5($9,,,

$5($,;

1

Trash fish

Good fish

Loligo spp.

Trash fish

Trash fish

Trash fish

Trash fish

Trash fish

Trash fish

Trash fish

,,;

2

Good fish

Trash fish

Good fish

Good fish

Good fish

Good fish

Good fish

Good fish

Good fish

Good fish

3

Loligo.

Loligo

Trash fish

Loligo.

Loligo

Loligo

Nemipterus.

Loligo.

Loligo.

Loligo

Nemipterus.

Nemipterus

Mullidae

Priacanthus

Priacanthus.

4

Nemipterus

Priacanthus

Carangidae

Nemipterus

Nemipterus

Nemipterus.

Loligo
Nemipterus
spp.

5

Priacanthus.

Nemipterus.

Nemipterus.

Priacanthus

Priacanthus

Carangidae

Priacanthus

6

Saurida

Saurida

Sepia

Saurida.

Saurida spp.

Saurida

Saurida

Carangidae

Mullidae

Carangidae

7

Carangidae

Carangidae

Scolopsis

Carangidae

Carangidae

Priacanthus.

Carangidae

Priacanthus

Carangidae

Saurida

8

Lutianidae

Scolopsis.

Saurida

Scolopsis

Mullidae

Sepia

Rays

Saurida

Mullidae

9

Mullidae

Sepia

Priacanthus

Sepia

Rays

Saurida

Scolopsis

Sepia.

10

Scolopsis

Lutianidae

Lutianidae

Mullidae

Sepia
Trichiurus
haumela

Sepia
Trichiurus
haumela
Sciaenidae

Sciaenidae

Scolopsis

Lutianidae

Rays




3DLUWUDZOHUV 37/2$P . Commercial pair trawlers in Prachuab Kiri Khan has been
sampling to study the catch, species caught and biological character and etc. The sampling
was done in October 2009. Pair trawlers in Prachuab Kiri Khan has operated 6 day per trip, 2
haul per day, 6 hour per haul. The result showed that the total capture was 14,154 kg per trip
(in an average). The total capture comprised pelagic fish group 4,560 kg (32%); demersal fish
group 3,515 kg (25%); trash fish 383 kg (3%);cephalopod 5,399 kg (38%); shrimp 20 kg
(0.1%); crab 57 kg (0.4%) and other invertebrate 220 kg (2%).

6SHFLHVDQGVL]HFDXJKW
Species caught by research vessels (R.V.) in the Gulf of Thailand during 2003 to 2005 were
shown in Table 4. (Chuapun HWDO; 2008).
At present the surveyed grids of R.V. have been reduced due to the fuel economization. One
grid area is equal to 15*15 nautical miles and the research vessels using bottom otter board
trawling and having length over all in the size category of 18-25 m. The surveyed areas by
research vessels are divided into fixed stations as shown in Figure 13.
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Figure 13. The fixed grids surveyed by the research vessels (bottom trawl) during
2003 to 2005 in the Gulf of Thailand (and in the Andaman Sea).
One grid is equally 15*15 nm.
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Table 4. Comparison of the catch per unit effort (CPUE, kg/hr) and percentage of fish species
caught by research vessels during 2003 to 2005.


7D[D

6WROHSKRUXVspp.
7KU\VVDspp.


&38(

0.045
0.20
0.001
0.01


&38(

0.020
0.08
0.112
0.45


&38(

0.058
0.24
0.008
0.03

&KLURFHQWUXVGRUDE
Dussumieriidae

0.073
0.001

0.33
0.00

0.059
0.001

0.24
0.00

0.067
0.003

0.28
0.01

Clupeidae
$OHSHVGMHGDED
$NOHLQLL

0.037
0.002
0.044

0.17
0.01
0.20

0.024
0.003
0.063

0.10
0.01
0.25

0.039
0.004
0.014

0.16
0.02
0.06

$PHODQRSWHUD

0.109

0.48

0.110

0.44

0.059

0.24

$WXOHPDWH
&DUDQJRLGHVPDODEDULFXV
0HJDODVSLVFRUG\OD

0.053
0.063
0.053

0.24
0.28
0.24

0.045
0.056
0.030

0.18
0.22
0.12

0.131
0.053
0.039

0.54
0.22
0.16

3DUDVWURPDWHXVQLJHU
6FRPEHURLGHVWRO
6HODUFUXPHQRSKWKDOPXV
6HODURLGHVOHSWROHSLV
6HULROLQDQLJURIDVFLDWD
Carangidae
5DVWUHOOLJHUEUDFK\VRPD
5NDQDJXUWD
6FRPEHURPRUXVFRPPHUVRQ
6JXWWDWXV
3DPSXVDUJHQWHXV
3FKLQHQVLV
other pelagic fish
WRWDOSHODJLFILVK
sharks
Dasyatidae
Muraenesocidae
$QRGRQWRVWRPDFKDFXQGD
Ariidae
6DXULGDHORQJDWD
6LVDUDQNXUDL
6PLFURSHFWRUDOLV
6XQGRVTXDPLV
7UDFKLQRFHSKDOXVP\RSV
Platycephalidae
(SLQHSKHOXVDUHRODWXV
(EOHHNHUL
(PRUUKXD
(VH[IDVFLDWXV
(WDXYLQD
Serranidae
3ULDFDQWKXVPDFUDFDQWKXV
3WD\HQXV
6LOODJRVLKDPD
Sillaginidae

0.073
0.001
0.029
0.009
0.013
0.057
0.090
0.096
0.093
0.001
0.020
0.016
0.034

0.092
0.092
0.022
0.028
0.039
0.340
0.381
0.016
0.457
0.035
0.066
0.070
0.014
0.001
0.061
0.002
0.014
0.198
0.649
0.002
0.001

0.34
0.01
0.13
0.04
0.06
0.26
0.40
0.43
0.42
0.01
0.09
0.07
0.145

0.41
0.41
0.10
0.13
0.17
1.52
1.70
0.07
2.04
0.16
0.30
0.31
0.06
0.00
0.27
0.01
0.06
0.88
2.90
0.01
0.00

0.074
0.006
0.020
0.006
0.018
0.014
0.094
0.144
0.125
0.009
0.023
0.013
0.011

0.046
0.053
0.012
0.019
0.286
0.602
0.806
0.011
0.978
0.010
0.048
0.061
0.007
0.000
0.047
0.001
0.002
0.008
0.504
0.000
0.003

0.30
0.02
0.08
0.02
0.07
0.06
0.38
0.58
0.50
0.04
0.09
0.05
0.05

0.18
0.21
0.05
0.08
1.15
2.41
3.23
0.04
3.92
0.04
0.19
0.25
0.03
0.00
0.19
0.00
0.01
0.03
2.02
0.00
0.01

0.048
0.002
0.011
0.001
0.010
0.026
0.049
0.068
0.126
0.007
0.093
0.002
0.025

0.101
0.046
0.011
0.016
0.007
0.569
0.793
0.042
0.738
0.014
0.022
0.019
0.003
0.000
0.052
0.003
0.047
0.033
0.462
0.001
0.003

0.20
0.01
0.05
0.00
0.04
0.11
0.20
0.28
0.52
0.03
0.38
0.01
0.11

0.42
0.19
0.05
0.07
0.03
2.35
3.28
0.17
3.05
0.06
0.09
0.08
0.01
0.00
0.22
0.01
0.19
0.14
1.91
0.00
0.01

/DFWDULXVODFWDULXV

0.000

0.00

0.001

0.00

0.001

0.00

5DFK\FHQWURQFDQDGXP
*D]]DPLQXWD *
Leiognathidae *
/XWMDQXVOLQHRODWXV
/PDODEDULFXV

0.024
0.049
0.038
0.055
0.033

0.11
0.22
0.17
0.25
0.15

0.030
0.023
0.098
0.104
0.023

0.12
0.09
0.39
0.42
0.09

0.046
0.060
0.066
0.046
0.008

0.19
0.25
0.27
0.19
0.03
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Table 4 (Cont.) Comparison of the catch per unit effort (CPUE, kg/hr) and percentage of fish
species caught by research vessels during 2003 to 2005.


7D[D

/YLWWD
Lutjanidae
*HUUHVDEEUHYLDWXV
*ILODPHQWRVXV
*R\HQD


&38(

0.025
0.11
0.027
0.12
0.000
0.00
0.002
0.01
0.005
0.02


&38(

0.069
0.28
0.031
0.12
0.001
0.00
0.003
0.01
0.002
0.01








&38(

0.013
0.05
0.046
0.19
0.001
0.00
0.002
0.01
0.001
0.00

*PDFUDFDQWKXV
Gerreidae
Haemulidae

0.000
0.014
0.000

0.00
0.06
0.00

0.000
0.009
0.000

0.00
0.04
0.00

0.000
0.006
0.001

0.00
0.02
0.00

3OHFWRUKLQFKXVSLFWXV
Lethrinidae
1HPLSWHUXVEOHHNHUL
1KH[RGRQ
1MDSRQLFXV
1PDUJLQDWXV
1PHVRSULRQ
1QHPDWRSKRUXV
1QHPXUXV
1SHURQLL
1WDPEXORLGHV
1WROX
Nemipteridae
6FRORSVLVWDHQLRSWHUXV
Scolopsidae
Sciaenidae

0.072
0.025
0.000
0.232
0.069
0.002
0.186
0.043
0.011
0.057
0.005
0.002
0.000
0.778
0.003
0.032

0.32
0.11
0.00
1.04
0.31
0.01
0.83
0.19
0.05
0.26
0.02
0.01
0.00
3.48
0.01
0.14

0.050
0.054
0.000
0.204
0.062
0.015
0.168
0.026
0.043
0.052
0.008
0.001
0.000
0.842
0.016
0.018

0.20
0.22
0.00
0.82
0.25
0.06
0.67
0.10
0.17
0.21
0.03
0.00
0.00
3.37
0.06
0.07

0.063
0.012
0.000
0.153
0.019
0.011
0.116
0.022
0.024
0.022
0.010
0.001
0.010
0.639
0.002
0.027

0.26
0.05
0.00
0.63
0.08
0.05
0.48
0.09
0.10
0.09
0.04
0.00
0.04
2.64
0.01
0.11

3DUXSHQHXVKHSWDFDQWKXV

0.026

0.12

0.028

0.11

0.025

0.10

8SHQHXVEHQVDVL
8OX]RQLXV
8PROXFFHQVLV
8VXOSKXUHXV
8VXQGDLFXV
8WUDJXOD
Mullidae
Teraponidae
6LJDQXVRUDPLQ
Siganidae
6SK\UDHQDMHOOR
6REWXVDWD
Sphyraenidae

0.273
0.519
0.021
0.134
0.443
0.014
0.440
0.046
0.021
0.039
0.044
0.023
0.109

1.22
2.32
0.09
0.60
1.98
0.06
1.97
0.21
0.09
0.17
0.20
0.10
0.49

0.115
0.669
0.028
0.156
0.238
0.015
0.369
0.030
0.038
0.020
0.123
0.821
0.019

0.46
2.68
0.11
0.62
0.95
0.06
1.48
0.12
0.15
0.08
0.49
3.29
0.07

0.107
0.516
0.009
0.207
0.405
0.020
0.132
0.014
0.012
0.024
0.061
0.044
0.065

0.44
2.13
0.04
0.86
1.67
0.08
0.55
0.06
0.05
0.10
0.25
0.18
0.27

7ULFKLXUXVKDXPHOD
Trichiuridae
Bothidae *
Cynoglossidae
$OXWHUDPRQRFHURV
3VHWWRGHVHUXPHL
other demersal fish
WRWDOGHPHUVDOILVK
Sepiolidae
6HSLDDFXOHDWD
6EUHYLPDQD
6O\FLGDV
6UHFXUYLURVWUD
6HSLDSKDUDRQLV
6LQHUPLV
cuttle fish
1LSSRQROROLJRVXPDWUHQVLV

0.006
0.093
0.001
0.013
0.152
0.013
0.053

0.004
0.162
0.036
0.047
0.054
0.059
0.010
0.003
0.267

0.03
0.42
0.00
0.06
0.68
0.60
0.24

0.02
0.72
0.16
0.21
0.24
0.26
0.05
0.01
1.19

0.022
0.132
0.002
0.014
0.117
0.000
0.109

0.009
0.108
0.035
0.024
0.055
0.042
0.012
0.008
0.482

0.09
0.53
0.01
0.06
0.47
0.00
0.44

0.04
0.43
0.14
0.10
0.22
0.17
0.05
0.03
1.93

0.004
0.054
0.006
0.014
0.097
0.009
0.163

0.003
0.065
0.023
0.010
0.042
0.029
0.007
0.024
0.587

0.02
0.22
0.03
0.06
0.40
0.04
0.67

0.01
0.27
0.10
0.04
0.17
0.12
0.03
0.03
2.42



20







0DOD6XSRQJSDQ
0D\

Table 4 (Cont.). Comparison of the catch per unit effort (CPUE, kg/hr) and percentage of fish
species caught by research vessels during 2003 to 2005.


7D[D

3KRWROROLJRFKLQHQVLV
3GXYDXFHOLL
6HSLRWHXWKLVOHVVRQLDQD
2FWRSXV spp.
WRWDOFHSKDORSRG
0HWDSHQDHXVDIILQLV
0EUHYLFRUQLV
0HQVLV
0LQWHUPHGLXV
0O\VLDQDVVD
0PR\HEL
3HQDHXVMDSRQLFXV
3ODWLVXOFDWXV
3PHUJXLHQVLV
3PRQRGRQ
3VHPLVXOFDWXV
0HWDSHQDHRSVLVEDUEDWD
0SDOPHQVLV
0VWULGXODQV
0WRORHQVLV
0HWDSHQDHRSVLVspp.
3DUDSHQDHRSVLVKDUGZLFNLL
3KXQJHUIRUGL
3PD[LOOLSHGR
3VFXOWLOLV
3DUDSHQDHRSVLVspp.
7UDFK\SHQDHXVFXUYLURVWULV
7IXOYXV
7SHVFDGRUHHQVLV
7UDFK\SHQDHXVspp.
other small size shrimps
WRWDOVKULPS
&KDU\EGLVIHULDWXV
3RUWXQXVSHODJLFXV
other crabs
WRWDOFUDE
$PXVLXPSOHXURQHFWHV
other shells
mantis shrimps
Scyllaridae
other
PLVFHOODQHRXVJURXS
(ODWHVUDQVRQQHWLL
Apogonidae
0HQHPDFXODWD
/HLRJQDWKXVELQGXV
/EUHYLURVWULV
/GXVVXPLHUL
/HORQJDWXV
/OHXFLVFXV
/VSOHQGHQV
6HFXWRULQVLGLDWHU
6UXFRQLXV
Leiognathidae
3HQWDSULRQORQJLPDQXV
Pentapodidae

  
&38(

1.302
5.82
1.750
7.82
0.247
1.10
0.104
0.47


0.001
0.01
0.000
0.00
0.001
0.00
0.001
0.00
0.010
0.05
0.000
0.00
0.000
0.00
0.000
0.00
0.003
0.01
0.004
0.02
0.003
0.01
0.006
0.03
0.015
0.07
0.001
0.01
0.030
0.13
0.000
0.00
0.000
0.00
0.021
0.09
0.000
0.00
0.000
0.00
0.001
0.01
0.000
0.00
0.005
0.02
0.000
0.00
0.000
0.00
0.005
0.02


0.138
0.62
0.052
0.23
0.078
0.35


0.223
1.00
0.037
0.16
0.152
0.68
0.076
0.34
0.011
0.05


0.045
0.20
0.498
2.23
0.021
0.09
3.472
15.52
0.026
0.12
0.077
0.34
0.166
0.74
1.466
6.55
1.876
8.39
0.065
0.29
0.160
0.72
0.247
1.10
0.021
0.09
0.019
0.09

  
&38(

1.705
6.84
2.657
10.65
0.296
1.18
0.126
0.51


0.000
0.00
0.000
0.00
0.002
0.01
0.000
0.00
0.018
0.07
0.000
0.00
0.001
0.00
0.000
0.00
0.003
0.01
0.001
0.00
0.002
0.01
0.018
0.07
0.024
0.10
0.002
0.00
0.000
0.00
0.000
0.00
0.000
0.00
0.001
0.00
0.000
0.00
0.002
0.01
0.000
0.00
0.000
0.00
0.002
0.01
0.001
0.00
0.000
0.00
0.011
0.04


0.099
0.40
0.030
0.12
0.042
0.17


0.276
1.11
0.006
0.02
0.085
0.34
0.039
0.16
0.018
0.07


0.087
0.35
0.437
1.75
0.018
0.07
3.849
15.43
0.096
0.38
0.023
0.09
0.090
0.36
1.410
5.65
1.676
6.72
0.062
0.25
0.062
0.25
0.086
0.35
0.015
0.06
0.033
0.13

  
&38(

1.826
7.55
2.845
11.76
0.234
0.97
0.104
0.43


0.001
0.00
0.000
0.00
0.001
0.00
0.000
0.00
0.009
0.04
0.000
0.00
0.001
0.00
0.000
0.00
0.003
0.01
0.000
0.00
0.007
0.03
0.014
0.06
0.020
0.08
0.001
0.00
0.000
0.00
0.000
0.00
0.001
0.00
0.000
0.00
0.000
0.00
0.000
0.00
0.000
0.00
0.000
0.00
0.001
0.00
0.000
0.00
0.000
0.00
0.002
0.01


0.098
0.41
0.038
0.16
0.090
0.37


0.201
0.83
0.018
0.08
0.071
0.29
0.078
0.32
0.025
0.10


0.054
0.22
0.550
2.27
0.125
0.52
4.993
20.64
0.014
0.06
0.031
0.13
0.128
0.53
1.324
5.47
1.344
5.55
0.181
0.75
0.174
0.72
0.164
0.68
0.014
0.06
0.029
0.12
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Table 4 (Cont.). Comparison of the catch per unit effort (CPUE, kg/hr) and percentage of fish
species caught by research vessels during 2003 to 2005.


7D[D

Callionymidae
Gobiidae
Bothidae
Pleuronectidae
Soleidae
Balistidae
Tetraodontidae
crabs (trash)
misc. trash fish
WRWDOWUXHWUDVKILVK
WRWDOFDWFK

  
&38(

0.011
0.05
0.025
0.11

  
&38(

0.006
0.02
0.015
0.06

  
&38(

0.006
0.02
0.008
0.03

0.119

0.53

0.137

0.55

0.171

0.71

0.030
0.006
0.081
0.628
0.361
0.165



0.13
0.03
0.36
2.81
1.61
0.73



0.058
0.007
0.086
0.554
0.116
0.176



0.23
0.03
0.35
2.22
0.47
0.71



0.008
0.001
0.065
0.626
0.114
0.253



0.03
0.00
0.27
2.59
0.47
1.05



From research vessels surveyed during the years 2003 to 2005 it can be grouped into three
groups as follow:
1. The increasing trend species from 2003 to 2005 were 10 species: 6WROHSKRUXVspp., $OHSHV
GMHGDED, Lutjanidae 6FRPEHURPRUXV FRPPHUVRQ, 3DPSXV DUJHQWHXV, Bothidae,
cuttlefish,3KRWROROLJRFKLQHQVLV3GXYDXFHOLLand /HLRJQDWKXVELQGXV.
2. Species increased from year 2003 to 2004 and decreased in year 2005 were 11 species:
6DXULGD HORQJDWH, 6 XQGRVTXDPLV, Leiognathidae, /XWMDQXV OLQHRODWXV, 6FRORSVLV
WDHQLRSWHUXV, 6SK\UDHQD MHOOR 6 REWXVDWD, 6HSLRWHXWKLV OHVVRQLDQD 2FWRSXV spp.
0HWDSHQDHRSVLVEDUEDWDDQG0SDOPHQVLV
3. The decreasing groups of 148 species in Table 6 apart from groups one and two were
shown decreasing trend from year 2003 to 2005.
6L]HVRIILVKFDXJKW
The sizes and species of fish caught by research vessel in 2003 were identified by Chaupun
HWDO (2008). Table 5 shows minimum, maximum, mean sizes (cm) and standard deviation of
fish species caught.
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Table 5. Minimum, maximum, mean sizes (cm) and standard deviation of fish species
caught by research vessel.
7D[D

6DPSOLQJ1XPEHU

PLQ

PD[

PHDQ

6'

6WROHSKRUXVspp.
7KU\VVDspp.
&KLURFHQWUXVGRUDE
$OHSHVGMHGDED
$NOHLQLL
$PHODQRSWHUD

238
6
45
19
211
235

4.8
12.8
11.3
8.8
4.8
6.3

14.3
13.8
46.3
19.8
18.8
27.3

9.8
13.4
33.7
15.1
12.3
18.3

2.45
0.41
6.90
2.56
1.76
3.05

$WXOHPDWH

266

3.8

23.8

12.6

4.17

&DUDQJRLGHVPDODEDULFXV

396

5.3

22.3

10.9

2.86

0HJDODVSLVFRUG\OD

162

8.8

25.8

15.7

2.70

3DUDVWURPDWHXVQLJHU

180

3.8

29.3

13.4

3.84

5

22.3

25.8

23.9

1.56

59

8.8

24.3

13.3

4.37

6FRPEHURLGHVWRO
6HODUFUXPHQRSKWKDOPXV
6HODURLGHVOHSWROHSLV

6

22.8

34.3

27.9

5.44

6HULROLQDQLJURIDVFLDWD

153

3.3

21.3

8.5

3.65

5DVWUHOOLJHUEUDFK\VRPD

116

10.3

20.8

14.1

2.98

5NDQDJXUWD

216

11.8

24.8

18.0

2.73

6FRPEHURPRUXVFRPPHUVRQ

122

14.8

50.8

25.4

6.67

4

17.i

20.3

18.8

1.08

3DPSXVDUJHQWHXV

13

8.8

27.8

16.6

5.95

3FKLQHQVLV

11

12.3

28.8

22.3

5.01

$QRGRQWRVWRPDFKDFXQGD

101

12.3

16.8

14.6

0.82

6DXULGDHORQJDWD

425

5.8

42.8

20.3

8.12

2,602

3.8

16.3

8.9

2.01

95

9.3

21.3

15.2

2.67

1,743

1.3

31.8

14.8

5.22

7UDFKLQRFHSKDOXVP\RSV

10

7.8

30.3

18.2

7.81

(SLQHSKHOXVDUHRODWXV

62

2.3

38.8

21.4

8.12

(EOHHNHUL

6

19.8

34.8

27.3

4.86

(SLQHSKHOXVPRUUKXD

2

6.3

20.3

13.3

9.90

109

4.8

32.3

14.7

7.03

14

5.8

16.3

10.0

3.23

3ULDFDQWKXVPDFUDFDQWKXV

1,136

6.8

20.8

12.5

2.46

3WD\HQXV



1,392

1.3

23.8

11.3

3.63

6JXWWDWXV

6LVDUDQNXUDL
6PLFURSHFWRUDOLV
6XQGRVTXDPLV

(VH[IDVFLDWXV
(WDXYLQD
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7DEOH &RQW











7D[D

6DPSOLQJ1XPEHU

PLQ

PD[

PHDQ

6'

6SKDUDRQLV

35

3.3

21.3

11.6

4.72

6HSLHOODLQHUPLV

66

2.3

7.8

4.0

1.34

3KRWROROLJRFKLQHQVLV

3,194

2.3

40.8

12.5

5.82

3GXYDXFHOLL

7,871

2.3

21.8

8.6

2.28

519

4.3

29.8

9.7

3.73

3

11.8

12.3

11.9

0.29

12

6.3

13.8

10.1

2.04

9
315

5.3
3.3

17.8
11.8

9.4
6.6

4.78
1.14

1

14.3

14.3

-

-

3ORQJLVW\OXV

11

9.3

31.3

16.4

8.54

3PHUJXLHQVLV

12

12.8

21.3

17.3

2.04

9

13.8

26.3

21.4

4.41

12

11.3

19.3

15.3

2.32

0HWDSHQDHRSVLVEDUEDWD

125

4.3

9.8

6.7

1.27

0SDOPHQVLV

131

3.8

9.3

5.3

1.02

0VWULGXODQV

8

4.3

6.3

5.0

0.76

94

5.3

10.8

7.0

1.13

6

7.8

12.8

10.3

1.92

3KXQJHUIRUGL

62

6.8

18.3

15.2

2.12

7UDFK\SHQDHXVIXOYXV

47

3.8

9.3

7.1

1.16

6

7.3

8.3

7.7

0.38

&KDU\EGLVIHULDWXV

157

1.8

16.3

9.3

2.05

3RUWXQXVSHODJLFXV

28

4.3

16.3

13.0

2.70

567

3.3

9.3

5.9

1.20

4

17.3

19.8

17.4

0.48

5,135

1.3

11.8

5.2

0.99

/EUHYLURVWULV

130

3.3

10.8

8.6

1.47

/GXVVXPLHUL

254

6.3

14.3

10.2

0.90

/HORQJDWXV

1,569

2.3

11.8

7.6

1.37

/OHXFLVFXV

6,209

2.8

10.8

6.7

1.04

/VSOHQGHQV

1,063

4.8

13.3

8.4

0.96

6HFXWRULQVLGLDWHU

384

3.3

17.8

7.8

1.31

6UXFRQLXV

762

3.3

8.3

5.1

0.63











6HSLRWHXWKLVOHVVRQLDQD
0HWDSHQDHXVDIILQLV
0HQVLV
0LQWHUPHGLXV
0O\VLDQDVVD
3HQDHXVMDSRQLFXV

3HQDHXVPRQRGRQ
3VHPLVXOFDWXV

0HWDSHQDHRSVLVWRORHQVLV
3DUDSHQDHRSVLVKDUGZLFNLL

7SHVFDGRUHHQVLV

$PXVLXPSOHXURQHFWHV
0HQHPDFXODWD
/HLRJQDWKXVELQGXV

3HQWDSULRQORQJLPDQXV
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6HDVRQDOFDSWXUHRIWUDZOHUV(Kongprom HWDO 2008).
From research works during 2004 - 2005 on commercial trawlers in the Gulf of Thailand, the
results showed:
6PDOO VL]HG RWWHU ERDUG WUDZOHU 2%7  P showed no significant different in catches
among northeast–inter–southwest monsoons. The CPUE of all months showed no significant
in seasonal variation. The highest catch rate (CPUE) was 29 kg/hr in May. Among Area 1- 5,
the Area 3 was more abundant than other areas.
0HGLXP VL]HG RWWHU ERDUG WUDZOHU 2%7  P showed no significant different in
catches among northeast–inter–southwest monsoons. This medium trawler was more
advanced to fish farther in the deeper part of the gulf. The highest capture month was in
September with 47.9 kg/hr, the most abundant area was in area 5 (central gulf).
/DUJHVL]HGSDLUWUDZOHU 37P showed the highest capture month was 212.5 kg/hr
in May. There was no significantly in catches among northeast–inter– southwest monsoons.


&DSWXUHE\$UHD
Capture by area of commercial trawlers in the Gulf of Thailand during 2004-2005
(Kongprom, 2008) was shown as following:
6PDOO2%7P. The small otter board trawlers can catch more abundant in area 3 with an
average of 35 kg per hr.
0HGLXP 2%7  P The medium size otter board trawlers can catch more abundant in
area 5 with an average of 50 kg per hr.
3DLUWUDZOHU 37 . The pair trawler can catch more abundant in area 3 with an average of 167
kg per hr.

'LVWULEXWLRQ
Comparison of the distributions of total capture, demersal fish group and trash fish group
surveyed by research vessels during the years 2003 to 2005 were shown in Figures 14, 15 and
16 (Chuapun HWDO; 2008). The CPUE of total catches, demersal fish and trash fish decrease
during the year 2003 to 2005.
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Figure 14. The comparison of the total capture by research vessels,
2003 to 2005 were distributed via grid stations.
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Figure 15. The comparison of the demersal fish group caught by research vessels,
2003 to 2005 were distributed via grid stations.
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Figure 16. The comparison of the trash fish capture by research vessels,
2003 to 2005 were distributed via grid stations.
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3URGXFWLRQWUHQG
In 2007, the total production of the country from marine capture accounted for 2.079 million
metric ton which could be separated as capture from the Gulf of Thailand 1.448 mil mt (70%)
and from Andaman Sea 0.631 mil mt (30%). In the Gulf of Thailand, capture by gear types
were categorized into trawls (OBT, PT,BT) 814,826 mt (56%); purse seine 476,719 mt
(33%); gillnet and encircling gill net 63,974 mt (4%); light luring fishing 25,747 mt (2%);
movable gear 25,495 mt (2%); hook 1232 mt (0.1%); stationary gear 14,248 mt (1%) and
miscellaneous 25,617 mt (2%). Among trawl gear, otter board trawler was the most important
in terms of high number of boats and high capture production. The capture from trawl gear
was shared by OBT 80%; PT 19% and BT 0.1%.
The production trend from 1990 to 2007 can be seen from Fig. 17. The total production in the
Gulf of Thailand has two high peaks in 1992 with 2,081,528 mt and in 2000 with 2,020,876
mt. After the year 2000, the total production showed significantly down trend to present level
of 1,447,898 mt in 2007. The trash fish group also showed decreasing trend since 1990
ranging 367,505-774,874 mt. The pelagic fish group has its production in the range of
551,765-700,149 mt during 1990 to 2007.The production of demersal fish was ranged
105,740-324,552 mt and downward to 247,313 in 2007.
The value of total marine capture from 1990–2007 ranged 16,978.200-34,732.645 million
Baht. Trash fish was lowest value whereas the production was high (Fig.18).




Production in groups GOT

Quantity in m t




*UDQGWRWDO
3HODJLFILVKHV
'HPHUVDOILVKHV
7UDVKILVKHV
6KULPS SUDZQ
&HSKDORSRG














Year



Figure 17. Production of marine capture in the Gulf of Thailand (GOT) caught by all types
of gear divided into 6 groups, 1990-2007.
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Million Baht

Value of capture fish in GOT

Grand total
Pelagic fishes








Demersal fishes
Trash fishes
Shrmp&crab
Cephalopod


















Year

Figure 18. Value of marine capture in the Gulf of Thailand caught by all types of gear
divided into six groups, 1990-2007.

 2YHUYLHZRIHPSOR\PHQWLQWKHWUDZOILVKHULHVVXEVHFWRU
 (VWLPDWHGQXPEHURIMREVRQERDUGYHVVHOV
The 2000 inter-censal of Marine Fishery revealed that the total number of labor force in
marine fisheries was 168,140 (National Statistic Office, 2000). They comprised of 50,312
households exclusively engaged in capture fishery; 27,388 households engaged in coastal
aquaculture; 3,001 engaged in both marine capture fishery and coastal aquaculture; and
28,934 households were fishery employees. Finally, the population of marine fishery was
535,210 persons.
 (VWLPDWHGQXPEHURIMREVLQSRVWKDUYHVWDQGRWKHUDX[LOLDU\DFWLYLWLHV
The marine fisheries sector supports substantial employment in the industries such as fish
processing, cold storage, fish meal, boats construction, etc. The labor forces of these
industries were estimated by those Associations at 330,000 in 2009.
'LVWULEXWLRQPDUNHWLQJRIFDWFKQDWLRQDOO\DQGIRUH[SRUW
1DWLRQDOKXPDQFRQVXPSWLRQVSHFLHV
Over the period 1999 to 2008 the apparent per capita consumption of fish in Thailand
fluctuated between 29.5 and 42.7 kg annually (Table 6)
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Table 6. Fish meal, trade and fish consumption, 1999 – 2008.
\HDU 7RWDO

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

)LVKXVHG

IRU
3URGXFWLRQ ILVKPHDO
(mil.tons)
(mil.tons)
3.63
3.71
3.65
3.80
3.91
4.10
4.12
4.05
3.68
3.80

0.77
0.77
0.74
0.70
0.70
0.77
0.76
0.67
0.58
0.57

7UDGH

$SSDUHQW&RQVXPSWLRQ

,PSRUWV
(mil.tons)

([SRUWV
(mil.tons)

0.91
0.81
0.84
1.06
1.16
1.33
1.56
1.56
1.47
1.62

1.95
1.66
1.71
1.82
2.09
2.07
2.26
2.43
2.30
2.34

7RWDO
FRQVXPSWLRQ 3RSXODWLRQ 3HUFDSLWD
(mil.tons)
(mil.)
(kg)
1.82
2.09
2.04
2.34
2.29
2.59
2.66
2.51
2.27
2.51

61.80
61.88
62.31
62.80
63.08
61.97
62.42
62.83
63.04
63.39

29.52
33.76
32.74
37.24
36.30
41.76
42.67
39.89
35.96
39.62

Source: Department of Fisheries (1999-2008).

 6SHFLHV DQGRUVL]HTXDOLW\FRQVLGHUDWLRQV IRUUHGXFWLRQRUDQLPDOIHHG
Khemakorn HWDO 2005 reviewed fish species in trash fish component which consisted of
juvenile economic fish and true trash fish as shown in Table 7. The economic juvenile fish
appeared in the Table with high percentage were demersal fish (0XOOLGDH 6\QRGRQWLGDH,
1HPLSWHULGDH 3ULFDQWKLGDH 6SK\UDHQLGDH); pelagic fish ((QJUDXOLGDH &DUUDQJLGDH
6FRPEULGDH) and invertebrate group (Crab trash, 3HQDHLGDH 6HSLLGDH and /ROLJLQLGDH) as an
example. These species should be reduced from the trash fish capture.


Table 7. Some species groups composition of trash fish from marine fisheries capture in
the Gulf of Thailand
)DPLO\
LQ7UDVKILVK )DPLO\
LQ7UDVKILVK
/HLRJQDWKLGDH
25.1 6FRPEULGDH
1.2
Misc. trash
7.4 Stomatopoda
1.1
(QJUDXOLGDH
7.2 &DOOLRQ\PLGDH
0.9
0XOOLGDH
5.7 6FRUSDHQLGDH
0.8
6\QRGRQWLGDH
5.0 *RELLGDH
0.7
$SRJRQLGDH
4.5 6ROHLGDH
0.3
Crab trash
4.4 %OHQQLLGDH
0.2
%RWKLGDH
3.9 6SK\UDHQLGDH
0.2
&DUUDQJLGDH
3.6 'DV\DWLGDH
0.2
%DOLVWLGDH
3.2 Misc. other
0.2
7HWUDRGRQWLGDH
3.1 /XWMDQLGDH
0,1
1HPLSWHULGDH
2.7 )LVWXODULLGDH
0.9
3ULFDQWKLGDH
2.6 &OXSHLGDH
0,9
3HQDHLGDH
1.7 0XUDHQHVRFLGDH
0.7
3ODW\FHSKDOLGDH
1.6 6LJDQLGDH
0.3
Miscellaneous demersal
1.4 0LVFSHODJLF
0.3
6HSLLGDH
1.3 2FWRSRGLGDH
0.2
/ROLJLQLGDH
1.3 mollusc
0.2
6FLDHQLGDH
1.3 6\QDQFHLLGDH
0.2
&\QRJORVVLGDH
1.2 3VHWWRGLGDH
0.1
7ULFKLXULGDH
1.1
Source: Khemakorn HWDO., 2005
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 ([SRUWVSHFLHV )LVKH[SRUW 
The export of fish and fishery products during the decade beginning 1999 amounted to
1,663,427 metric tons a year, valued at THB 192,320 million. For 2008, the volume of the
fish export was at 1,907,057 metric tons, valued THB 228,218 million. Comparing with the
previous year, there was a reduction in the volume by 3%; however the value was 11%
higher. By type of the products, the shrimp products (culturing and natural capture) earned
37% of the revenue; canned tuna 27%, frozen and chilled dressed fish 10% and cephalopods
6%.
The important destinations for the exported fish and fishery commodities are the United
States, Japan, the European Union, Africa, Australia, and Canada. During the decade of 1999,
the average annual revenues registered a constant increase in all these importing countries: the
United States 3%, Japan 2%, the European Union 11%, Africa 32%, Australia 7%, and
Canada 4%. Of the total volume of the exports in 2008, the United States took 29% share,
while Japan took 20%, the European Union 16%, Africa 6%, Australia 5%, and Canada 4%
(Figs. 19 and 20).
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Figure 19: The volumes and values of all fish and
fish product exports.
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Figure 20: The values of the fish and fishery product
exports by importing countries.

The fish, fish products and value exports of Thailand can be summarized as follows (Figs. 21
and 22):
a. 6KULPS An average volume of the annual export of shrimp was at 271,262
metric tons, valued THB 82,081 million, showing an annual increase of 5% in volume, and of
0.2% in value. In 2008, the volume of export was at 343,130 metric tons, valued THB 81,098
million, an increase of 1% in volume, and of 3.8% in value over the previous year.
b. &DQQHGWXQD The average volume of the annual export of canned tuna was at
343,715 metric tons, valued THB 33,543 million, an annual increase of 8% in volume, and of
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14% in value. In 2008, the volume of export was at 494,486 metric tons, valued THB 62,517
million, an increase of 10% in volume, and of 36% in value over the previous year.
c. 6XULPL The average volume of the annual export of surimi was at 113,414
metric tons, valued THB 8,757 million, an annual increase of 8% in volume, and of 28% in
value over those of 2007. In 2008, the volume of export was at 21,704 metric tons, valued
THB 2,246 million, showing an increase of 17% in volume, and of 29% in value over the
previous year.
d. &UDEThe average volume of the annual export of crab was at 13,487 metric
tons, valued THB 4,505 million, an annual increase of 1% in volume, and of 4% in value over
those of 2007. In 2008, the volume of export was at 11,746 metric tons, valued THB 3,450
million, showing a reduction of 24% in volume, and of 21% in value over the previous year.
e. 6DUGLQH The average volume of the annual export of sardine was at 47,789
metric tons, valued THB 2,355 million, an annual increase of 6% in volume, and of 14% in
value over those of 2007. In 2008, the volume of export was at 74,949 metric tons, valued
THB 4,702 million, showing an increase of 42% in volume, and of 60% in value over the
previous year.
f. )UR]HQDQGFKLOOHGFHSKDORSRGVThe average volume of the annual export of
frozen and chilled cephalopods was at 88,640 metric tons, valued THB 13,267 million, an
annual reduction of 0.6% in volume, and an annual increase of 2% in value over those of
2007. In 2008, the volume of export was at 77,982 metric tons, valued THB 12,532 million,
showing a reduction of 12% in volume, and of 13% in value over the previous year.
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Figure 21: The volumes of fish export by types of commodities in 1999-2008.
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Figure 22. : The values of fish exports by type of commodities, 1999-2008.

*HQHUDOFRQGLWLRQRIFRDVWDOWUDZOUHVRXUFHV

6WDWXVRIVWRFNRIFRDVWDOWUDZOUHVRXUFHV
Coastal trawl resources in the Gulf of Thailand are mainly considered on the demersal
economical value fish e.g. lizard fish, threadfin bream, bigeye and low value trash fish of
miscellaneous species both economical and non economical species with small sizes. The
stock assessments are mostly done on the economic species in terms of species groups and
individual species. In this connection, the demersal fish stocks have been assessed by several
researchers, in several occasions and several options as indicated in Tables 8 and 9. All of
assessments showed overexploitation.
Table 8.

The marine cpture fisheries resources and the status of the stocks.

0DULQH)LVKHULHV
5HVRXUFHV
7RWDO3HODJLF)LVK
5DVWUHOOLJHUEUDFK\VRPD
5DVWUHOOLJHUEUDFK\VRPD
5DVWUHOOLJHUNDQDJXUWD
5DVWUHOOLJHUNDQDJXUWD
5DVWUHOOLJHUNDQDJXUWD
6WROHSKRUXVspp
6WROHSKRUXVspp
6WROHSKRUXVKHWHUROREXV
7RWDO'HPHUVDO)LVK

3UHVHQW
OHYHO

WRQV 

82,021
50,898

102,729



6WDWXVRIWKH6WRFNV


MSY 79,651: FMSY 339,755 days PS: Areas 2,3
MSY 72,693: FMSY 95,327 days GPS :Areas 2,3
MSY 32,836: FMSY 130,644 days
MSY 32,866: FMSY at X-Factor 2.0:Areas 2,3
MSY 32,533: FMSY 112,502 days:Areas 2,3
MSY 101,000: FMSY 52,946 days
MSY 96,210: FMSY 78,634 days
MSY 49,078
06<)06<KUV59WUDZOHUV

$UHDFRQFHUQHG

5HIHUHQFHV

*XOIRI7KDLODQG
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
East Coast of Gulf of THA
*XOIRI7KDLODQG


Tantisawetrat et al, 1994
FAO, 1995
Chutaget, 1997
Tantisawetrat, 1996
Tantisawetrat, 1996
Vattanakul, 1994
Patiyasevi, 1997
Yoosuksawat, 1991
)$2
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Table 8. (Continue). The marine capture fisheries resources and the status of the stocks.


0DULQH)LVKHULHV
5HVRXUFHV

1HPLSWHUXVspp
1HPLSWHUXVKH[RGRQ
1HPLSWHUXVKH[RGRQ
6DXULGDspp
6DXULGDXQGRVTXDPLV
6DXULGDHORQJDWD
3ULDFDQWKXVspp
3ULDFDQWKXVWD\HQXV
7UDVKILVK


3UHVHQW
OHYHO

WRQV 
55,850

35,593

44,680


Squid
Squid

55,762

/ROLJRGXYDXFHOL male
/ROLJRGXYDXFHOL female
Cutttlefish
Cutttlefish
Octopus

41,987



6WDWXVRIWKH6WRFNV

MSY 20,900 :FMSY 9,300,000 hrs RV (9 imp.gears)
MSY 17,615 :FMSY 14,429,754 hrs (OBT14-18m)
MSY 21,697: FMSY at X-Factor 0.54
MSY 20,900: FMSY 6,600,000 hrs RV (9 imp.gears)
MSY 21,303: FMSY at X-Factor 0.36
MSY 2,250: FMSY at X-Factor 0.46
MSY 17,400: FMSY 7,600,000 hrs RV (9 imp.gears)
MSY 55,915: FMSY at X-Factor 0.31
06<)06<KUV59

$UHDFRQFHUQHG

MSY 41,000 (1972-1981)

Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
Gulf of Thailand
*XOIRI7KDLODQG
LPSJHDUV 
Gulf of Thailand

MSY 6,7000 (1972-1991)

Gulf of Thailand

MSY 30,400 X-factor 0.9
MSY 21,600 X-factor 0.8
MSY 2,5000 (1972-1981)

Gulf of Thailand
Gulf of Thailand
Gulf of Thailand

MSY 35,000 (1972-1991)

Gulf of Thailand

MSY 4,900 (1972-1981)

Gulf of Thailand


5HIHUHQFHV

FAO, 1995
Isara, 1996
FAO, 1995
FAO, 1995
FAO, 1995
FAO, 1995
FAO, 1995
FAO, 1995
)$2
Supongpan and
Kongmuag, 1981
Supongpan, 1993
Supongpan, 1996
Supongpan, 1996
Supongpan
and
Kongmuag, 1981
Supongpan, 1993

Supongpan
Kongmuag, 1981
Octopus
11,282 MSY 8,500 (1972-1991)
Gulf of Thailand
Supongpan, 1993
0HWDSHQDHXVDIILQLV
MSY 12,300; 14,700,000 hrs OBT<14m.
Gulf of Thailand
Vibhasiri,1995
7RWDO3HODJLF)LVK
 06<)06<GD\V LPSJHDUV 
$QGDPDQ6HD
3DWL\DVHYL
5DVWUHOOLJHUEUDFK\VRPD
MSY 15,256: FMSY 31,485 days PS
Southern Andaman Sea
Boonragsa
Chanasit, 1995
5DVWUHOOLJHUEUDFK\VRPD
65,499 MSY 23,765: FMSY 70,059days PS (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
Andaman Sea
Patiyasevi, 1997
5DVWUHOOLJHUNDQDJXUWD
13,695 MSY 5,899: FMSY 32,643 days
Small tunas
31,182 MSY 8,651 :FMSY 71,104 days (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
Spanish Mackerels
6,473 MSY 2,213:FMSY 31,004 days (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
Andaman Sea
Patiyasevi, 1997
'HFDSWHUXV spp
35,994 MSY 15,728:FMSY 74,680 days (9 imp.gears)
Sardines
29,455 MSY 31,641:FMSY 42,119 days
Andaman Sea
Patiyasevi, 1997
Sardines
29,455 MSY 36,228
Andaman Sea
Saikliang
Boonragsa, 1997
7RWDO'HPHUVDO)LVK
 06<)06<GD\V LPSJHDUV 
$QGDPDQ6HD
3DWL\DVHYL
Andaman Sea
Patiyasevi, 1997
1HPLSWHUXVspp
19,260 MSY 5,909 :FMSY 268,803 (9 imp.gears)
3ULDFDQWKXVspp
7,614 MSY 1,100: FMSY 308,968 hrs (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
Andaman Sea
Patiyasevi, 1997
Croakers
15,396 MSY 5,909: FMSY 268,803 hrs (9 imp.gears)
Barracudas
5,487 MSY 2,407: FMSY 380,659 hrs (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
7UDVKILVK
 06<)06<KUV LPSJHDUV 
$QGDPDQ6HD
3DWL\DVHYL
Squid
16,464 MSY 6,579 :FMSY 326,929 hrs (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
Cutttlefish
14,333 MSY 6,497 :FMSY 300,299 hrs (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
Shrimp
8,912 MSY 9,073 :FMSY 267,825 hrs (9 imp.gears)
Andaman Sea
Patiyasevi, 1997
Remarks: 9 important gear = Otter board trawl, pair trawl, beam trawl, purse seine, anchovy purse seine, King mackerel drift gill
net, mackerel encircling gill net, push net and bamboo stake trap.
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7DEOH6XPPDU\RI06<DQGI06<HVWLPDWHVIRUWKH*XOIRI7KDLODQG .RQJSURPHWDO 
*URXS
Total (All species groups and all types of
gear; including small scale fisheries)
Trash fish (including small scale fisheries)
Pelagic fish (including small scale
fisheries)
Demersal fish (All types of gear, including
small scale fisheries)
Demersal fish (11 major types of gear**,
excluding small scale fisheries)
Demersal group (Demersal fish and
trashfish combined; including small scale
fisheries)

06< W
2 159 049

I06<
[KU
64.25

818 722
624 318

<HDUV

5HIHUHQFHV

1971 - 95

Fox Model (Kongprom HWDO., 2003).

61.76
295.55

1971 - 95
1971 - 95

Fox Model (Kongprom HWDO., 2003).
Fox Model (Kongprom HWDO., 2003).

196 953

19.99

1971 - 95

Fox Model (Kongprom HWDO 2003).

136 300

10.1

1971 - 91

Demersal Fish Working Group (DFWG), 1995.

970 905

35.65

1971 - 95

Fox Model (Kongprom HWDO., 2003).

944 632

23.3***

1973 - 97

Fox Model (Boonchuwong and Dechboon, 2003.

1 036 428
23.9***
1973 - 97 Schaefer model (FAO, 2001).
Demersal group (Demersal fish, trash fish
884 202
28.6
1972 - 89 Fox Model
and invertebrates combined; excluding
(Boonvanich, 1993).
small scale fisheries)
1RWH refers to standard research vessel units unless specified otherwise.
** refers to otter board trawl, pair trawl, beam trawl, push net, three purse seines (Light luring, Thai, green), anchovy purse seine,
mackerel encircling gillnet, king mackerel gillnet, bamboo stake trap.
*** refers to standard commercial boat units

Recently, Kongprom HWDO., 2008 has assessed demersal fish caught by trawl fisheries in the
Gulf of Thailand, the assessment gives the Maximum Sustainable Yield (MSY) of 277,027
metric ton at optimum fishing effort (fMSY) of 31.4*106 trawling hour. Demersal catches in
2005 amounted for 315,418 with the using effort of 49.3*106 hr which means the catches of
demersal fish was overexploited about 14% and effort was over used about 57% of the MSY
and optimal levels, respectively. Trash fish was also over exploited it showed that trash fish
catches were caught less about 43% from MSY with effort using less than optimal level 32%.
The estimations of the exploitation rates (E=F/Z) of 15 species of trash fish based on length
frequency from 4 periods (1971, 1981, 1991 and 1995). It was shown that the exploitation
rates of these 15 species increased from time to time and almost reached its exploitation rates
at 83-98% except few species (6FRORSVLV and 0HJDODVSLV) that the exploitation rates were still
low. From theoretical point of views, most fish stocks should have the exploitation rates less
than 0.5, at this level the fish stock can reproduce itself to compensate for their capture. From
the results almost fish stocks were severely over exploited, the stocks have been fished almost
100% and the stocks almost collapsed, especially for the juvenile fish in trash fish
components (Kongprom HWDO., 2003) (Table 10).
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Estimates of exploitation rates based on length frequency assessment for
15 species caught as trash fish (derived from Kongprom HWDO., 2003).

Table 11. Growth and mortality estimates for demersal fish
(Kongprom HWDO., 2005).
Species

M

F

Z

E

L∞
(cm)

K
(yr-1)

(yr-1

(yr-1)

(yr-1)

(yr-1)

30.0

1.2

2.1

4.3

6.3

0.7

1HPLSWHUXVKH[RGRQ 30.7

1.6

2.5

3.9

6.4

0.6

1IXUFRVXV

28.8

1.6

2.5

2.6

5.1

0.5

6DXULGDHORQJDWD

44.1

1.6

2.2

3.7

6.0

0.6

6XQGRVTXDPLV

39.3

1.3

2.0

5.2

7.2

0.7

/HLRJQDWKXVELQGXV

10.0

0.9

2.3

3.1

5.4

0.6

/VSHQGHQV

12.3

1.0

2.3

2.8

5.1

0.5

3ULDFDQWXVWD\HQXV

Notes: L ∞ = Length at infinity, K = growth parameter, M = Natural Mortality rate,
F = Fishing mortality rate, Z = Total mortality rate (=F+M), E = Exploitation rate (= F/Z).

Kongprom HWDO, 2005 have assessed seven species of demersal fish based on length
frequency, it was found that the exploitation rates of economic sizes of demersal fish caught
were ranging 0.5 to 0.7. It means that the demersal fish stocks of several species showed
recovery and having better states than previous estimations in 2003 (Tables 10 and 11).
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 4XDQWLWLHVRIORZYDOXHWUDVKILVKFDSWXUHG
Figure 23 shows landing, value and price per kg of trash fish caught in Thailand during 1971
to 2003. The trash fish production was fluctuated and recently the production decreased due
to over fishing states for both economic juvenile and true trash fish stocks. The value of trash
fish were also fluctuated and showed a bit higher due to the price per kg was higher. Trash
fish production from trawlers in GOT during 1971 to 2007 showed highest peak at 774,874
metric ton in 1990 then decline to 321,136 mt in 2007 (Fig. 24).
The decreasing trend of trash fish production might be affected by overexploitation of
economic juvenile fish and true trash fish with a long time evidences. Further the fishers who
catch less big fish trying to catch more trash fish to compensate their benefit by using smaller
mesh and or twine mesh (double thread mesh for more strong and rigid mesh).

Figure 23. Landing and value of trash fish in the Gulf of Thailand, 1971-2003.
(Khemakorn HWDO., 2005).

Trash fish captured by trawlers



metric ton


























Year

Figure 24. Trash fish production caught by trawlers in the Gulf of Thailand, 1971-2007.
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Trash fish used in fish meal production, whole country 1987-2004
(Lymer HWDO., 2008). Unit in metric ton.

The quantity used in fish meal production comprised trash fish, other food fish (low value)
and fish left from processing plants. Table 12 also shows the total fish meal production and
number of fish meal plants from the years 1987 to 2004. In 2007 the fish meal plants have
decreased to 71 plants.

metric ton

Trash fish from OBT by size of boat, 2001-2007
















2%7

2%7

2%7



Size of boat

Figure 25. Trashfish caught by otter board trawlers categorized into size of boats.
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Trash fish from PT 2001-2007

Metric ton






























Size of boats

Figure26. Trashfish caught by pair trawlers categorized into size of boats

Table 13. Percentage of commercial economic fish and trash fish caught by trawlers
in the Gulf of Thailand.
7UDZOHUV
2%7P
%Economic fish
% Trashfish
2%7P
%Economic fish
% Trashfish
37
%Economic fish
% Trashfish
Sources







51.8
48.2

47.5
52.2

50.0
50.0

41.6
58.4

33.9
66.1

50.9
49.1

42.3
57.7

55.0
45.0
Isara (1996)

63.9
36.1
Kongprom HWDO.,
2008)

Supongpan and
Kongmuag (19761981)

Figures 25 and 26 show trash fish caught by otter board and pair trawlers categorized by size
of boats. It is shown that the bigger size boat can catch more trash fish both in otter board and
pair trawlers. Table 13 shows the percentage of economic fish and trash fish caught by
commercial trawlers in three periods. The first period (1976-1981), the percentage of trash
fish caught ranging 48-58; the second period (1989-1993), the percentage of trash fish caught
ranging 45-66; and the third period (2003-2005), the percentage of trash fish caught ranging
36-50. It was noticeable that the second period has more percentage of trash fish and the third
period the percentage was down. For overall view, trawler caught economic fish in an average
49% and trashfish 51%. Table 14 shows economic juvenile fish in the trash fish component
caught by trawlers was ranging 31-48%. Pair trawler could catch more percentage of
economic juvenile fish than otter board trawl.
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Table 14. CPUE and percentage of economic big size fish, economic juvenile fish in trash fish
component and true trash fish caught by trawlers in the upper Gulf of Thailand,
1994- 1996.
2%7P
2%7P
37
)LVKJURXS
NJKU

NJKU

NJKU
Demersal
3.9
20
3.0
12
27.7
Pelagic
0.4
2
0.3
1
66.7
Cephalopod
2.1
11
2.2
9
16.1
Shrimp
3.4
18
2.8
11
0.0


14
34
8
0

Crab
Other
6XEWRWDO(FRQRPLFELJVL]HILVK
Small economic juvenile demersal
fish
Small economic juvenile pelagic fish
Cephalopod
Shrimp
Crab
Other
6XEWRWDOHFRQMXYHQLOHLQWUDVKILVK

0.9
0.2

1.3

5
0.9

6

0.7
0.0


3
0

11

0.7
0.3


0
0

8

0.2
0.4
0.5
0.0
1.2
3.6

1
2
2
0
6
17

0.4
0.4
0.3
0.2
0.7
2.0

2
2
1
1
3
19

35.6
2.8
0.6
0.1
0.8
39.9

18
1
0
0
0
28

Subtotal True trash fish
6XEWRWDOWUDVKILVK
7RWDO
6RXUFH: Isara and Phoonsawat, 2002.

5.0



26



10.7
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29.3



15



Sizes of juvenile fish in the component of trash fish are varied among sizes of trawlers e.g.
pair trawlers and big sizes otter board trawlers which fished in deeper zones and farther, the
dominant of fish species as well as method of fishing, which resulted to catch bigger sizes
juvenile fish. These evidences may cause by area of fishing which is close to shallow areas or
not. In shallow water, there are much more economic juvenile fish than in deeper zone. The
sizes of fish are also smaller. From sampling surveys during 2003-2005 (Kongprom
HWDO.,2008), both in the Gulf of Thailand and in the Andaman Sea, the sizes of economic
juvenile of demersal fish can be categorized into 3 species groups as follows:
1) Lizard fish, size ranged 6-19 cm;
2) Bigeye, size ranged 6-19 cm and
3) Threadfin bream, size ranged 4-21 cm.
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6FRSHRISURMHFW
3UREOHPVDQG,VVXHV
o 'HPHUVDOUHVRXUFHVFDXJKWE\WUDZOILVKHU\DUHRYHUH[SORLWHG
The demersal fish caught by trawl fisheries in the Gulf of Thailand were overexploited about
14% of it maximum sustainable level and the effort using was over 57% of its optimal level
comparing to the year 2005 catches. Trash fish was also over exploited resulted trash fish
catches were caught less about 43% from previous recorded.
The exploitation rates of 15 species of trash fish from trawl fisheries increased and almost
reached its exploitation rates at 83-98% except few species. High exploitation rates indicated
heavily exploitation and the stocks may finally collapse.
o ([FHVVLYHILVKLQJHIIRUWLQWKHSUHVHQWILVKHULHV
The fishing effort of trawl fisheries was over its optimal level about 57% which basically
estimated from registered number. The excess fishing effort is also causing from illegal
fishing boats (no registered, no license). Free fishing of small scale fishing boats will be
needed to register in near future.
By nature, effort and catch management have to span the whole fishery. Small sized resources
might be managed on a local basis but the larger, more extensive, resources have to have their
management agreed centrally.
o 6PDOOVL]HGHFRQRPLFDQGMXYHQLOHILVKDUHXVHGDVORZYDOXHILVKIRUILVKPHDO
High percentage of juvenile economic fish species was caught in trash fish component which
used to make fish meal. If we left these economic juvenile fish grow for few months, they will
give more weight and bigger sizes with valuable prices. These juvenile economic species
comprise demersal fish group, pelagic fish group and invertebrate group.
o &RGHQGPHVKVL]HVDUHWRRVPDOOLQWKHWUDZOILVKHULHV
Trawlers have been using small mesh size cod end to catch fish. Usually trawlers have used
2.5 cm mesh (stretch mesh) but in some places they have modified to use smaller mesh and
double twine which could catch more small fish.
o ,OOHJDOILVKLQJLVVWLOORFFXUUHG
Illegal fishing is still occurred by no registration and no licensing, some have different
licenses from actual fishing. Monitoring and enforcement are expensive issues causing to not
efficient to monitor and enforce.
o 6HDERWWRPLVGHVWUXFWLYHE\WUDZOLQJDFWLYLWLHV
Sea bottom is destructive by trawling activities over the coastal zones of the Gulf. Benthic
organisms are initial steps for food chain of the ecosystem which serve higher trophic level.
o ,QWURGXFWLRQ IRU (FRV\VWHPEDVHG PDQDJHPHQW LQWR WKH ZD\ ILVKHULHV DUH
PDQDJHGDQGLQFOXGHVHIIRUWVWR
a). reduce fishing capacity to levels that marine ecosystems can sustain;
b). reduce fishing pressure to allow over-exploited fish populations to recover and
ensure the maintenance of healthy populations;
c). strengthen fisheries policy;
d). promote fairer Fisheries Partnership Agreements;
e). reduce illegal fishing;
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f). one key aspect of ecosystem based management (EBM) is that it recognizes the
economic, social, and cultural interest of all stakeholders in a fishery and how
these interests affect resource management. By managing human issues and
impacts, the EBM approach to fisheries is more likely to succeed where many
other initiatives have failed-leading to healthy, sustainable fisheries and
restored marine ecosystemsand
g)create MPAs, no-take zones, and seasonal closures around important spawning
and nursery sites to help depleted local fisheries recover and reduce the impact
of fisheries on marine life
o 7DNLQJSHRSOHLQWRDFFRXQW
Recently, people participated in policy and legal framework formulation is more important
that the government can clearly solve local problems and issues. The people can involve,
participate or cooperative in terms of attending in various meeting, workshop, conference at
local, national and international levels. Next step, people can help to take care and heal
natural resources for themselves.
o /RQJODVWLQJLPSURYHPHQWVWRILVKHULHVPDQDJHPHQWQHHGWREHXQGHUSLQQHGE\
FOHDUFKDQJHVWRILVKHULHVSROLF\
The Department of Fisheries has formulated Master Plan for Marine Fisheries Management
and Action Plan for ten years which is divided into two five year periods. The clear policy
will be a pin point to more effective management.
o $FFHSWDQFHIURPSULYDWHVHFWRUDQGVWDNHKROGHU
Building acceptance from private sector and stakeholder would be better for management at
local and central levels.
o SURPRWH)LVKHULHV3DUWQHUVKLS$JUHHPHQWVWKDW









respect sustainable fishing levels;
account for environmental costs;
protect local fishers;
include compliance with flag state laws;
are based on best practice fisheries management;
include cooperation on research and monitoring;
ensure adequate monitoring and enforcement capacity and
ensure fairer sharing of economic benefits between producer and extractor
nations

3URSRVHGVFRSHRIWKHSURMHFW
o/RFDWLRQDQGW\SHVRIILVKHULHV
The scope of the project will be covered the Gulf of Thailand and will be concentrated at
some relevant local areas. Types of fisheries will cover otter board trawler and pair trawler
including closed area and closed season. Using VPS for monitoring and enforce is also
proposed.

43







0DOD6XSRQJSDQ
0D\

o3UREOHPVWREHDGGUHVVHG
1). How to propose by catch management measures which are acceptance by
stakeholder and can be practices by fishers? The management measures should be
easily monitored and enforced.
2). Acceptance for excessive number of fishing boat by fisher/stakeholder and it
should be reduced in some numbers.
3). Acceptance for loss in capturing juvenile fish at large and the fishers’ loss in
fitting some devices in trawl gear (MS enlargement, JTED fitting).
4). Enlarge cod end mesh size, who is loss and who is gain? Acceptance from
fisher/stakeholder is highly appreciated.
5). Protected for sea bottom by artificial reef installation, and establish community
based fishery management using MCS or VMS.
6). More closed area and closed season to protect ecosystem, larvae and spawner.
7). Initiate and promote VPS system in monitoring and enforcement.
o%HQHILFLDULHVDQGVWDNHKROGHUV
The beneficiaries and stakeholder will be trawler fishers, all fishers at large, local people
around the site, fish agent, fish processing plant and fish meal plant that can have good quality
fish and has more protein content in fish meal product.


-XVWLILFDWLRQIRUWKHFKRLFHRISURMHFWVFRSH

o How will it solve (part of) the stated problem:
a) Reduce percentage of trash fish capture especially juvenile economic species;
b) Demersal resource will be recovered;
c) More closed area and closed season to alternate over the Gulf which more
juvenile and spawners will be protected;
d) Local community will cooperate in VPS system, and using VPS to
strengthening the management system.
o How does it relate to country priorities/ national and regional policies and
strategies:
The project scope is already formulated in the Plan of Action of the Master Plan
for Marine Fisheries Management of the Department of Fisheries.
o Representativeness – nationally and regionally:
The proposed project is coincided to the national and regional policy to manage
bycatch trawl fisheries and fishing capacity management including to serving as
good ecosystem.
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o Challenges and opportunities:
The proposal project has collaboration from GEF/SEAFDEC/DOF/FAT which is
good opportunity for implementation. The fisher/association collaboration in
experiments and demonstrations of changing mesh size, install JTED and VPS are
challenges.

6(&7,21%$6(/,1('$7$

,0DMRUILVKLQJSRUWVRUODQGLQJVLWHV
The Fish Marketing Organization has constructed the fishing piers along the Gulf of Thailand
and in the Andaman Sea sides. In the Gulf of Thailand there were 14 fishing piers in 1995 and
18 in 2000 to 2005 at various provinces (Table 15) from FMO. The private fishing piers were
657 in 1995; 524 in 2000 and decreased to 223 in 2005.



Table 15. Number of fishing piers of Fish Marketing Organization and private fishing piers.

 



2WKHU
3URYLQFHV
)02 3ULYDWH )02 3ULYDWH JRY
3ULYDWH
Trad
1
45
1
27
15
10
Chantaburi
20
12
13
8
Rayong
13
60
6
32
Chonburi
1
19
1
30
8
13
Chachoengsao
7
5
2
3
Samutprakan
1
12
1
1
2
Bangkok
1
Samutsakhon
1
5
1
9
9
2
Samuthsongklam
10
6
10
2
Petchaburi
8
5
10
6
Prachuab Kiri Khan
1
21
2
25
11
16
Chumporn
1
55
2
25
13
12
Surat Thani
1
32
1
40
10
7
Nakorn Sri Thammarat
1
93
1
70
7
24
Pattalung
3
Songkhla
1
10
2
1
5
4
Pattani
1
9
1
35
3
Narathivat
0
1
7
Ranong
1
60
1
50
14
10
Phang-Nga
77
20
12
27
Phuket
1
25
1
13
3
7
Krabi
46
23
8
12
Trang
1
41
20
16
11
Satun
46
1
40
18
15
*UDQGWRWDO





 
1.
Fish Marketing Organization
2
National Statistic Office
3
Marine Department
4
Small scale fishing piers provided by DOF and other relevant org.
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The Department of Fisheries has launched the Small Scale Fisheries Development Project in
the National Social and Economic Development Plan VI (1988-1992) and the project has
been highlighted until 2003. The project has provided fishing facility by constructing local
fishing pier as an example by requesting from fishers. During the projects, the overall fishing
piers in total numbers were 193 piers in 2000. Recently all of the small scale fishing piers
will be transferred to local authorities (Ao Bo To) to take care and facilitate for small scale
fishers.
In 2006, there are a total of 850 fishing/landing ports scattered along the sea coasts in various
coastal provinces in the Gulf of Thailand. Among these ports, 651 of them are used by small
scale fishermen, while 199 ports cater to commercial fisheries. The Fish Marketing
Organization (FMO) operates 9 of these landing ports. Landings at the 9 FMO fishing ports
amount to 17.2% of all marine catch; they are sorted and recorded by species and types of the
catch. The FMO also keeps the monthly records on the quantity of the catch landed by
various types of fishing gear, no records on the fishing grounds are made. No record keeping
has been found in any private-owned fishing piers, nonetheless information can be provided
on request. Apart from these, five more ports that facilitate both cargo and fishing vessels,
largely from overseas, are in operation.
In terms of quantities of fish landed, the following species are the most important: threadfin
bream, Indo-Pacific mackerel, coastal tuna, bigeye snapper, squids, sardines, round scad and
anchovies. In 2006, Songkhla, Pattani, Samut Sakorn, Nakorn Si Thammarat, and Trat were
the largest ports in terms of both quantities and value of landings (Table 16).
Table 16 Fishing port by coastal provincein the Gulf of Thailand, 2006.


3URYLQFH

7RWDO

(units)

6PDOOVFDOH
ILVKLQJSRUW
(units)
101
119
53
26
5
14
1
10
8
9
43
54

&RPPHUFLDO
ILVKLQJSRUW
(units)

*Bamgkok
1
Trat
112
Chantaburi
121
Rayong
94
Chulburi
36
Chachoengsao
5
*Samut Prakan
4
*Samut Sakhon
20
Samut Songkhram
3
Phetchaburi
16
*Prachuap Kiri Khan
28
*Chumporn
44
*Suratani
55
*Nakorn Si
93
Thammarat
*Songkla
149
148
*Pattani
69
60
7RWDO


Source: Information Technology Center, Department of Fisheries.
Note : * Including FMO fishing port.

1
11
2
41
10
4
6
2
6
20
35
12
39
1
9
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,,

)LVKLQJJURXQGVDUHDVRIRSHUDWLRQILVKLQJJURXQGVVHDEHGW\SHVDQGGHSWK
UDQJHV

The important and productive fishing grounds of Thailand are located within two Exclusive
Economic Zones: the Gulf of Thailand and the Andaman Sea. The fishing grounds in the Gulf
of Thailand have their southern boundary line extended to the line between Thailand and the
Kingdom of Cambodia and that extends to the border line between Thailand and Malaysia.
The total maritime area in the Gulf of Thailand north of this boundary line is 252,000 square
kilometers. The majority of these fishing grounds are relatively shallow, their depths range
between 20 to 30 meters. Their bottom soils are largely sandy loam, and dotted with areas of
soft mud, fine sandy loam mixed with crushed mollusk shells. A rich supply of nutrients
discharged into the Gulf is brought by various rivers, making the Gulf a rich body of water
that supports plentitude of micro-organisms. The fishing grounds in the Gulf of Thailand and
Andaman Sea are divided as statistical collection purposed into areas as follows (Fig. 27):
$UHD  Eastern Gulf of Thailand consists of the seas off the provinces of Trad,
Chantaburi and Rayong.
$UHD the Inner Gulf consists of the seas off the provinces of Chonburi, Chacheongsao,
Samut Prakarn, Bangkok Metropolitan, Samut Sakorn, Samut Songkram, and Petchaburi.
$UHD Upper western Gulf of Thailand consists of the seas off the provinces of Prachuab
Kirikhan, Chumphon, and Surat Thani.
$UHD Lower Western Gulf of Thailand consists of the seas off the provinces of Nakhon
Sri Thammarat, Songkhla, Pattani and Narathiwas.
$UHD Mid-Gulf of Thailand consists of the seas in the mid-Gulf that extend southward
to the international boundary line between Thailand-Kingdom of Cambodia and ThailandMalaysia.
The fishing grounds in the Andaman Sea span over an area of 126,000 square kilometers.
They reach on their NW boundary line to the international boundary between Thailand and
the Union of Myanmar and their southern boundary lines to the international boundary line
between Thailand and Malaysia. The bottom of these fishing grounds is large slopes with a
sharp declivity, featuring strong underwater currents that sweep through the relatively narrow
continental shelves. The sea bottom is largely sandy loam. The fishing grounds in the
Andaman Sea are subject to the influence of the SW monsoon rendering them less hospitable
to fishing. Owing to hostile nature of the sea bottom and the prevailing strong winds from the
monsoon, the Andaman fishing grounds can be divided into two major areas:
• $UHDUpper Andaman Sea consists of the seas off the provinces of Ranong, Pangnga, and Phuket.
• $UHD Lower Andaman Sea consists of the seas off the provinces of Krabi, Trang,
and Satun.
Areas A, B and C.D are fishing grounds beyond the EEZs of the country or in the high sea
areas.
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Figure 27. Fishing grounds in Thailand for fishery statistical purpose.

Owing to the problems facing Thailand stemming from the increasing degradation of aquatic
resources, a number of Thai fishing fleets have been forced to venture farther outside the EEZ
and to spend much longer time fishing. Thai fishing fleets are often sighted widely in the
Southeast Asian and South Asian waters. It is known to Thai fishermen that fishing in the
southern part of the South China Sea, in the Sunda continental shelf (southern part of the
Socialist Republic of Vietnam), in the eastern part of Malaysia, Sarawak, Indonesian waters,
Malacca Strait, Marid, Mohtama Bay, Arakan coast, southern Bangladesh, eastern coast of
India, and Indian ocean. Since the 1970’s, Thailand has been recognized as one of the distant
water fishing nations.
,,, 9HVVHOVQXPEHURIYHVVHOVDQGW\SHDQGVL]HRIYHVVHOV
The 2000 inter-censal survey of the National Statistic Office found the overall number of
marine fishing boats was 58,119, the majority of fishing boats was outboard engine or longtail
engine boat 73% and inboard engine boat was 23% (Table 17). The remaining number was
shared by non-motorized boat 4%. Most of inboard fishing vessels (11% of the total) were
found to be small in size, their displacements were <10 gross metric tons. The medium size
fishing vessels (with displacement between 10-49 gross metric tons) were found at 9% in
number. Those with >50 gross metric tons displacement were scanty, their number made up to
only 3% of the total. Comparing the number of fishing vessels between the two censuses (in
1995 and 2000), it was found that the total number of fishing vessels increased by 7%, it was
found that while the outboard long-tail boats registered has increased during this period, the
number of inboard engine boats went down by 13%. In terms of displacement, it can be said
that while the small- and medium-sized fishing vessels reduced considerably in their numbers,
the larger fishing vessels (with >50 gross metric tons displacement) increased by 9% over this
period. As the number of non-motorized fishing vessels went down during the period between
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the two censuses, it could be interpreted that progression was being made in improving the
capacity of Thai fishing fleets. The trend showing a transformation of non-motorized boats to
outboard long-tail engines, and small motorized boats were replaced by those with greater
displacement. In reality, boat building yards appeared to put a greater number of larger fishing
vessels into the fleets. Distant water fishing could be the factor influencing such the trend.
Table 17. Number of fishing boat by types of fishing gear and location, 1995 and 2000.
/RFDWLRQ

7KHPDULQHILVKHULHVFHQVXV
Otter
Pair
Beam Push
Others
trawl
trawl
trawl
Net
54,538 4,880 1,318 1,028 3,591 43,721
Total

Total
Gulf of
Thailand
37,665 3,881 1,187
999 2,471 29,127
Andaman
Sea
16,873
999
131
29 1,120 14,594
Source: Information Technology Center, Department of Fisheries.

7KHPDULQHILVKHULHV,QWHUFHQVDO
Otter
Pair
Beam Push
Others
trawl
trawl
trawl
Net
58,119 4,162 1,001
403 3,791 48,762
Total

36,968

3,609

836

372

2,046

30,105

21,151

553

165

31

1,745

18,657

Most inboard engine fishing vessels were capable of fishing away from home ports. They
were also equipped with efficient fishing gears, 39% were trawlers, 22% gillnetters, and 13%
purse seiners or surrounding netters. It was found by the two censuses that the number of
these inboard engine fishing vessels was decreasing in number.
The 2000 inter-censal survey found the total number of inboard motorized fishing vessels to
be 13,263, among them 39% were trawlers, 22% gillnetters, 11% falling-netters, 8% purseseiners, 7% push-netters, and the remaining 13% miscellaneous gears (Table 18). Comparing
with the numbers of inboard motorized fishing vessels between the two censuses, it was found
that a reduction of 13% in the total number was attributed to the reduction across the board of
all types of fishing gear.
Table 18 Number of fishing boats by type and size, 2000.

Total
Otter
Pair trawl

trawl
7RWDO



Non-Motorized
2,639
Motorized
55,480
4,162
1,001
1) Out-board motorized
42,217
2) In-board motorized
13,263
4,162
1,001
< 10 gross metric tons
6,222
1,241
15
10 – 49 gross metric
tons
5,064
1,873
502
> 50 gross metric tons
1,977
1,048
484
Source: Information Technology Center, Department of Fisheries.



Beam
trawl

403
403
0
0

Push Net

Others


3,791
2,879
912
510


2,639
46,123
38,935
7,188
4,456

0
0

393
9

2,296
436

In 2007, number fishing boat registered was of 13,056. The fishing gear registration in the
Gulf of Thailand was 87% of the whole country. The fishing gear registration consist of otter
trawl 23%, pair trawl 9%, beam trawl 0.3%, push net 4 % and others 64% (Table 19).
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Table 19 Registration of fishing gear by size of boat in the Gulf of Thailand, 2007.
Size of fishing
No.of boat
No.of boat
boat
Total
Otter
Pair trawl
Beam
Push Net
Others
trawl
trawl
Total
11,395
7,286





< 14 meters
6,118
5,463
770
8
19
305
4,361
14-18 meters
3,113
2,736
996
212
18
57
1,453
18-25 meters
3,697
3,087
795
833
0
67
1,392
> 25 meters
128
109
19
9
0
1
80
Source: Information Technology Center, Department of Fisheries.



Table 20. Number of fishing boats registered in the Gulf of Thailand 1970-2006.
<HDU
2%7
37
%7
36
31
2*
7RWDO
1970
2,210
442
430
53
354
850
4,339
1971
2,472
522
614
41
610
875
5,134
1972
3,185
702
599
66
1,327
916
6,795
1973
4,480
824
533
162
1,628
1,668
9,295
1974
4,074
854
343
192
1,213
1,454
8,130
1975
3,816
852
294
211
1,075
1,301
7,549
1976
4,088
832
284
317
844
2,614
8,979
1977
4,962
906
420
527
1,177
3,236
11,228
1978
5,110
854
489
593
1,426
3,897
12,369
1979
7,038
1,172
537
562
1,923
5,633
16,865
1980
8,131
1,230
1,060
632
2,262
6,047
19,362
1981
6,021
1,008
496
744
1,215
5,149
14,633
1982
9,358
1,406
711
734
1,899
5,542
19,650
1983
7,796
1,266
328
708
1,236
5,914
17,248
1984
7,769
1,166
196
337
960
4,954
15,382
1985
6,968
1,218
139
254
777
5,851
15,207
1986
6,226
1,084
97
285
664
6,849
15,205
1987
6,129
1,164
50
413
624
6,913
15,293
1988
5,766
1,132
50
519
531
6,613
14,611
1989
10,436
2,193
482
539
1,907
4,516
20,073
1990
10,256
2,193
456
405
1,879
5,134
20,323
1991
8,117
2,037
144
329
1,047
5,210
16,884
1992
7,538
1,876
51
270
818
5,085
15,638
1993
7,213
1,749
123
1,173
808
6,743
17,809
1994
6,482
1,708
156
1,163
651
7,149
17,309
1995
6,321
1,576
98
1,022
634
7,255
16,906
1996
6,840
1,843
285
905
776
6,929
17,578
1997
6,886
1,804
195
999
862
6,894
17,640
1998
7,050
1,820
291
966
861
7,128
18,116
1999
6,441
1,734
149
1,138
660
6,383
16,505
2000
6,154
1,682
172
990
638
7,145
16,781
2001
4,897
1,640
152
1,071
651
7,156
15,567
2002
4,952
1,544
179
1,260
632
6,931
15,498
2003
5,172
1,634
143
1,313
601
6,796
15,659
2004
4,896
1,410
133
1,355
545
7,749
16,088
2005
4,344
1,232
60
1,298
539
6,669
14,142
2006
3,306
1,257
42
1,171
438
4,762
10,976
Sources: Statistical record, Department of Fisheries, 1972-2009.
(OBT=otter board trawl, PT= pair trawl, BT=beam trawl, PS=purse seine,
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PN=push net and OG=combination of all small scale fishing gear).

The number of all types of fishing boat registered in the Gulf of Thailand 1970 – 2006 are
shown in Table 20. The registered number starting in 1970 was 4,399 for all sizes and types
of fishing gear, the number gradually increased to be high number in 1980 with 19,362 then
decreased with a fluctuated number until reached the highest number in 1990 with 20,323.
The number of fishing boats further decreased until 2006 having the number of 10,976. The
biggest shared numbers were recognized to be otter board trawlers with numbers of 10,256 in
1990 and 10,436 in 1989. The smallest number was recognized to be beam trawl, the number
were less than 60 in the recent year.
The Department of Fisheries has implemented the tenure system (or freezing number of
fishing gear) since 1 November 1996. Owners of trawl gear (otter board trawl, otter boom
trawl, pair trawl) have to continue their licenses every fishing year (1 April to 31 March of the
following year). If there is no license fee payment and license continuation, that fishing gear
is automatically quitted from trawl fishery. The license can be hereditable to the son only, no
selling to other person. Only one type of gear on a motorized boat can be registered, (pair
trawl can have two boats with one trawling gear). At the same time, the Minister of
Agriculture and Cooperatives has issued a notification to limit entry of new trawl and push
net boats. Resulted from the boat tenure system for trawlers, the registered numbers were
stagnant and lower in the recent year. However there are some illegal trawling boats which
the real number is unknown.
Number of registered trawlers in the Gulf of Thailand classified into OBT, PT, BT from
1967-2007 is shown in Fig. 28. The otter board trawlers have more number than others. The
obviously peaks showed reopened for registration due to politic intervened. Anyhow the
number has decline for the last three decades.

Figure 28. Number of registered trawlers in the Gulf of Thailand, 1967 to 2007.





51







0DOD6XSRQJSDQ
0D\

OBT by boat sizes in GOT
Numer registered






7RWDO



P



P



P



!P




2%7 2%7


2%7


2%7


2%7


2%7


2%7




Figure 29. Registered otter board trawlers in the Gulf of Thailand,
classified by sizes, 2001-2007.
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Figure 30. Registered pair trawlers in the Gulf of Thailand, classified by sizes, 2001-2007.
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Figure 31. Registered beam trawler classified by sizes in the Gulf of Thailand, by size, 2001-2007.


When considering the size of fishing boats, the popular sizes of otter board trawlers were
small (<14m), medium (14-18 m) and large (18-25 m) sizes whereas pair trawlers were large
size. The beam trawlers were small size (Figs. 29, 30 and 31).
,9)LVKLQJJHDUVDQGYHVVHODUUDQJHPHQWV
The registration of all kinds of vessels is responsible to the Marine Department whereas the
fishing gear is responsible to the Department of Fisheries. In the Department of Fisheries
case, the fishing vessel especially for trawl that has a tenure system to freeze the number of
boats since then the registration of the trawling vessel is stagnant and has decreasing trend
recently. From the statistical data of the Marine Department, the new boats registered as
fishing boats were 819; 777 and 693 in 2006, 2007 and 2008 respectively. The total number
of fishing boats for all kinds of fishing gear is 25,138 in 2009 which the small and medium
sizes are more popular (Marine Department, 2009).
9

2ZQHUVKLSDQGFUHZVWUXFWXUH HJRZQHURSHUDWHGKLUHGFUHZRUHOVH 

)LVKHUPDQ2FFXSDWLRQ
From the study on social and economic of trawl and push net fisheries in the Gulf of Thailand
(DOF, 2008), amount of 76% of the fishers did not have any other occupation than fishing.
The rest 24% had other occupations, e.g. 10% had trading shop (food shop, groceries, coffee
shop, fishing equipment, construction, room leasing, gasoline, fish meal plants and general
trading). About 5% had aquaculture career, mostly shrimp followed by sea bass; 4% had
agriculture careers (rubber plantation, oil palm plantation, integrated farming, pomelo
orchard, and paddy field rice); 2% were hired workers; 1% was fish agent and other 1% was
government official. 
Otter board trawlers and pair trawlers are usually fished within the EEZ area and recognized
as commercial fisheries which required full time in fishing activities. Beam trawlers have to
find an additional non-fishing occupation. Most non-fishing occupations were general
trading, agriculture, aquaculture, and fish processing careers. Beam trawlers and push netters
53







0DOD6XSRQJSDQ
0D\

were also hired workers.
Constraint in non-fishing occupation is ability in conducting these fishermen. The other
constraint was operating time and capital investment.

([SHULHQFHLQ1RQILVKLQJ2FFXSDWLRQ
From the study (DOF, 2008), an average of 25 years experiences trawl fishers have no
experience on non fishing occupation before became to fisheries about 74%. Other 26%
fishers have been worked in non fishing occupation (5% trader, 5% hired worker, 5% farmer,
2% fish farmer, 1% live stock keeper and 8% mechanic, carpenter, ship builder, ice plant
owner, miner, fish processor employee of business and pharmacy). These fishers have
experiences in non fishing occupation about 9 years before entering into fisheries.
Average share of fishing income in total income was 91%. Alternatives in non-fishing
occupations as found were trading, farming, aquaculture and fish processing. Large vessel
owners had more alternatives in non-fishing occupation and the small vessel owners heavily
depended on fishing only. Even in farming the fishers still lack of land for agriculture.
From the study (DOF, 2008), about 12% of the fishers reported that they were attracted to
fishing due to high fishing income; 8% reported that they became fishers since it was
family business and 8% gave other reasons (fishing skill, increase income and utilizing the
boat taken from the debtor). Most otter board trawl fishers reported they joined fishing due to
the high fishing income, so did the pair trawlers. Beam trawlers reported other reasons beside
the income. They lost from the previous occupation and turned to fishing by following the
others in that location. Most of the push netters reported that they became fishers since it was
family business.
2ZQHUVKLSDQG)DPLO\0HPEHUV
The study (DOF, 2008) showed that almost all of the fishers run his individual business (97%)
and with partnership was only 3%. On an average, family members were 5 persons per
fishing household with only one member engaged in fishing. Number of family members
could be varied among different types of gear and vessel size.
The fishers usually relied less on family labor, especially large vessels. They preferred
hired workers working in the vessels. Usually only one family members engaged in fishing.
The exception was in case of some pair trawlers and beam trawlers.
9, (PSOR\PHQWDQGILVKLQJFRPPXQLWLHV
:RUNHU&UHZ
From the study (DOF, 2008), an average of each fisher had 19 workers; there was 8
workers/vessel, since some fishers owned more than one vessel. Among the 19 workers, one
was family member. For hired workers, on an average there were 4 Thai workers and 14
non-Thai. The Thai worker would be the skillful one such as the skipper.
Otter board trawlers employed on an average 10 workers/vessel. There were few family
labors going out for fishing. In some vessels there have no any family labor at all. There
were 10 hired labors; 5 Thai, 5 non-Thai. Small vessel (<14 m) had 6 workers including 1
family labor, 3 Thai, 2 non-Thai. Medium otter trawl (14 -18 m) used 9 workers/fishers; 1
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family labor, 4 Thai, 4 non-Thai. For boat size 18 - 25 m it had 13 workers, all were hired.
The family member did not go out fishing. These hired workers consisted of 7 Thai, and 3
non-Thai. The large vessel (>25 m) used 16 workers/vessel; 6 Thais and 10 non-Thai.
Pair trawlers had 49 workers per vessel. This fishing gear used 2 vessels for fishing operation.
In some cases there was one more vessel to transport the catch from fishing vessel back to
landing port. Usually family member in this group did not go out fishing. Each hired, on
average, 6 Thai, 43 non-Thai. By vessel size, the owners of small pair trawl (<14 m) used 9
worker/fisher hiring 8 non-Thai. The medium pair trawl (14-18 m) used 20 workers; 9 Thai
and 11 non-Thai. Also, the medium pair trawl (18-25 m) used 32 workers/fisher; 6 Thai and
26 non-Thai. Finally, the large pair trawl (>25 m) used 137 workers/fisher; 10 Thai and 127
non-Thai.
On an average, beam trawlers used 8 workers per vessel. One of them was the family
member as a skipper. Among these 7 hired workers, there were 3 Thai, 4 non-Thai. Small
beam trawl (<14 m) used 5 workers/vessel; 1 family member and 4 Thai. Medium trawl (14 18 m) used 5 workers; 1 family labor, 2 Thai, and 2 non-Thai. The large beam trawl (18-25
m) used 12 workers/vessel; 1 family member, 2 Thai, and 9 non-Thai.
Family member who would be working onboard was often found in small vessel. In large
vessel the owners would hire worker, not going out fishing themselves, especially large pair
trawls. Beam trawlers and otter board trawlers (except those large vessel of >25 m) have hired
their relatives more than Thai workers. Pair trawlers used mainly non-Thai fish workers.
The number of fish workers depended on by type of gear and vessel size. Pair trawlers used
the most workers, mostly hired. Number of fish worker increased with vessel size. Otter board
trawlers and pair trawlers relatively used more non-Thai workers. Beam trawlers of <14 m
and 14 -18 m still used more Thai workers.

9,, (PSOR\PHQWLQSRVWKDUYHVWDFWLYLWLHV PHQZRPHQIXOOWLPHSDUWWLPHVHDVRQDO
HPSOR\PHQW 
&UHZ:DJH
From the study (DOF, 2008), wage of fishing workers in trawl and push net was monthly
payment basis but some payments were paid by catch revenue and bonus was variable paid by
fishing conditions. On the average, skippers earned 10,393 – 62,385 baht/month, lowest in
small pair trawls (<14 m) and highest in large pair trawls (>25 m). Skipper salary for otter
board trawls were 11,391 – 18,344 baht/month. Also, salary for beam trawl skipper was
10,958 – 12,271 baht. Assistant skippers received 3,750 – 7,950 baht salary, lowest in small
beam trawls (<14 m) and highest in medium pair trawls (14 – 18 m). Some sizes of pair trawls
did not hire assistant skipper. Steersman salary ranged from 5,500 – 13,453 baht, lowest in
small otter board trawls 14 m).
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7RWDOQXPEHURIFUHZDQGSHUYHVVHO PHQZRPHQIXOOWLPHSDUWWLPHVHDVRQDO
HPSOR\PHQW 
1XPEHURIILVKHUV
From the 1995 marine fishery census, there were 161,667 fishers in the peak period. Those
fishers in the Gulf of Thailand accounted for 72% and could be divided into 45% of
household member and 45% of workers. In 2000 the number of fishers increased by 4%
from the year 1995. Fishers from Thai gulf increased by 4%, worker by 9% while household
members decreased by 2% (Tables 21 and 22).
Table 21 The number of fishers in the peak period, the year 1995 and 2000.
Unit: person

7KH0DULQH)LVKHULHV&HQVXV

,WHPV

Grand
total

Whole
161,667
country
Gulf of
116,059
Thailand
Andaman
45,608
Sea
Source: NSO, 2001


Table

HH
Member

total

workers
Thai

7KH0DULQH)LVKHULHVLQWHUFHQVDO

Grand
total

HH
Member

total

workers
Thai

76,722

84,945

72,195

NonThai
12,750

168,140

80,857

87,283

58,067

NonThai
29,216

52,165

63,894

58,717

5,177

120,603

51,037

69,566

47,362

22,204

24,557

21,051

13,478

7,573

47,537

29,820

17,717

10,705

7,012

22 The number of household members and workers, 2000. (Unit : person)
,WHPV
7RWDO
0DOH
)HPDOH
Whole country
558,414
286,439
271,975
Household members
429,894
218,171
211,723
Workers
128,520
68,268
60,252
Andaman Sea
153,883
79,749
74,134
Household members
116,298
60,020
56,278
Workers
37,585
19,729
17,856
Gulf of Thailand
404,531
206,690
197,841
Household members
313,596
158,151
155,445
Workers
90,935
48,539
42,396
Source: NSO, 2001


(FRQRPLF3HUIRUPDQFHRI7UDZO)LVKHULHV

D ,QLWLDO,QYHVWPHQW
From the study (DOF, 2008), initial investment included investment on hull, engine and
fishing equipment. The investment varied by type of gear and size of vessel as follow: 
2WWHUERDUGWUDZO
On an average, total initial investment of small otter trawl (<14 m) was 0.57 million baht per
vessel. For medium otter trawl (14 -18 m), medium trawl (18 - 25 m) and large otter trawl
(>25 m), the average initial investments were 1.1; 3.4 and 5.9 million baht respectively. 
3DLUWUDZOV
Average initial investment in hull, engine, and equipment was 2.4 million baht for small pair
trawl, 3.5 million baht for medium trawl (14-18 m), 9.1 million baht for medium trawl (18-25
m) and 12.8 million baht for large pair trawl, accordingly. 
%HDPWUDZO
Beam trawl with 3 size of vessel, small size (<14 m), medium size (14 - 18 m), and large size
(>18 - 25 m) with had an average initial investment of 0.6, 1.0 and 2.1 million baht
respectively. 
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E &RVWDQG5HWXUQRI7UDZO)LVKLQJ2SHUDWLRQ(Figure 23).
)L[HGDQG9DULDEOH)LVKLQJ&RVW
From the study (DOF, 2008), average monthly fishing costs could be divided into:
(1) Fixed cost including monthly average depreciation on vessel, engine and
equipment which were non-cash costs
(2) Variable costs including expenses on fish workers, fuel, ice, maintenance and fee
which were either cash non-cash. Non-cash variable cost was opportunity cost of family
labor. Details on these monthly averages fixed and variable costs in 2004 are given in Table
24.
2WWHUERDUGWUDZO
The large otter trawl (>25 m) had the highest monthly total cost per vessel, 0.35 million baht.
Fuel cost which was 0.17 million baht/month or 49% of the total costs. Most often found in
this gear type was medium otter trawl (14-18 m). The total monthly costs was 0.20 million
baht dividing into 0.01 million baht non-cash cost and 0.19 million baht cash cost. Fuel cost
was 0.10 million baht/month, 50% of the total costs.
3DLUWUDZOV
The large pair trawl (>25 m) had the highest total costs per pair, 1.71 million baht/month.
Highest cost item was fuel cost, 1.06 million baht or 62% of the total costs. Most often found
in this gear type was medium pair trawl (18 - 25 m). Fuel cost was 0.50 million baht/month,
63% of the total costs.
%HDPWUDZO
The medium beam trawl (18- 25 m) had the highest total costs per pair, 0.34 million
baht/month. Highest cost item was fuel cost, 0.18 million baht or 51.71% of the total costs.
Most often found in this gear type was medium beam trawl (14 -18 m). Fuel cost was 0.08
million baht/month, 55% of the total costs. Most often found in this gear type was small
beam trawl (>14 m) which had the lowest cost among all fishing gears and vessel sizes. The
total monthly costs was 0.08 million baht. Fuel cost was 0.045 million baht/month, 58% of
the total costs.
Table 23. Average monthly cost of fishing operation by type and size of vessel, 2004 (in Baht).

Source: DOF, 2008.

57







0DOD6XSRQJSDQ
0D\

1HW,QFRPHDQG3URILW(Tables 24 and 25). Return from fishing included: 
(1) net income which is total revenue less variable cost;
(2) profit which is total revenue less total cost and
(3) return over cash cost which is total revenue less total cash cost.
From the study (DOF, 2008) showed as follow;
Table 24 Average monthly catch and value of fishing operation by type and size of vessel, 2004. (Source:
DOF, 2008).

Table 25 Average net income and profit of fishing operation, 2004 (in Baht, monthly).
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2WWHUERDUGWUDZO
The largest otter trawls (> 25 m) had higher return over cash cost, higher net income and
profit than other sizes. Return over cash cost was 0.15 million baht/month. Net income was
0.15 million baht. Profit was 0.12 million baht. The next was large otter trawl (18 – 25 m)
which some of them fished outside Thai water. The small otter trawl (<14 m) still earned
some profits but relatively low at 0.003 million baht, net income was 0.007 million baht and
return over cash cost was 0.013 million baht/month/vessel.
3DLUWUDZOV
The medium pair trawls (14 - 18 m) and large pair trawl (18 - 25 m) had almost similar profit
i.e. 0.09 and 0.08 million baht/month while the largest pair trawl (> 25 m) had a high profit of
1.31 million baht/month/pair. The small pair trawl (<14 m) lost 0.006 baht/month but still
had a small net income of 0.004 million baht per pair and the return over cash coat was 0.01
million baht.
%HDPWUDZO
In 2004, medium beam trawl (14 -18 m) had highest profit 0.023 million baht/month with
0.031 million baht return over cash cost and 0.027 million baht net income. Next most
profitable was small beam trawl ( <14 m) earning monthly 0.012 million baht profit.
Least profitable was large beam trawl (>18 - 25 m), with monthly profit of only 0.002 million
baht.
Most of trawls are still profitable. The profit was relatively low for small vessels fishing in
the Gulf of Thailand. Large vessels had an alternative fishing outside the Gulf of Thailand
were capable earning higher profit. Further, the study (DOF, 2008) showed costs and
returns by type of gear and vessel size. In each type of gear the profitable one was
relatively largest sized vessel which was fishing outside of the Gulf of Thailand. Small
vessels were mostly limited to fish in the Gulf. Total gross revenue was highest for largest
trawl (>25 m) at an average of 3.02 million baht/month and lowest for small beam trawl (<14
m), 90,312 baht/vessel/month. When deducting the costs, small pair trawl (<14 m) lost 5,930
baht/month. This fisher still fished since fishing was family business for generations. The
large pair trawl (>25 m) enjoyed the highest profit 1.31 million baht/month. The least
profitable was large beam trawls (18 – 25 m) which is considered large vessel for this gear
group. By type of gear, for otter board trawl and pair trawls, the larger vessel earned
more profit, but for beam trawl, though the revenue increased with the vessel size, the profit
was least for large beam trawl (18-25 m). Most beam trawl was recognized as small scale
fishing gear. The past high profit lured investment in larger vessel among these beam trawls.
F 5DWHRI5HWXUQIURP)LVKLQJ
From the study (DOF, 2008) showed the rate of return from fishing (R1 to R3) classified by
type of gear and vessel size. R1 is the rate of return over cash cost, R2 is the rate of return
over variable cost and R3 is the rate of return over total costs. Only some fishers paid their
attentions on non-cash costs, but most of them focused on variable cost rather than total
cost. Once the return from fishing can cover variable cost, they will go out fishing. 
Not much of the fishing variable costs were non-cash costs. Most of non-cash cost was
opportunity cost from family labor. Nowadays large vessel used less family labor. Recently,
return over cash costs were closed to return over variable costs. When take into account on
depreciation costs then the rate of return was lower.

59







0DOD6XSRQJSDQ
0D\

9,,, 3URILOHRIILVKLQJFRPPXQLW\OLYHOLKRRGVWUDWHJLHVRWKHUMREVILVKHUVDQGILVK
ZRUNHUVHQJDJHLQLIQRWIXOOWLPHILVKHUVDQGRWKHUHFRQRPLFDFWLYLWLHVRI
FRQFHUQHGKRXVHKROGV

1XPEHURIILVKLQJKRXVHKROGV
There were 53,112 fishing households in the entire country in 1995. In coastal of the Gulf of
Thailand has 36,266 fishing households and can be divided into 8% of otter trawls and 1% of
pair trawls. Comparison to the survey year 1995, entire fishing households in the year 2000
increased by 9% or 57,801 households. Fishery households increased by 3% from other types
of fishery. While otter trawls and pair trawls declined by 12% and 32% respectively (Table
26). Table 27 shows the number of fishing households and workers households categorized by
income from fishing and/or coastal aquaculture in the year 2000.

Table 26. The number of fishing households in of Thailand in the year 1995 and 2000.
Unit: households
The 1995 Marine Fisheries Census

The 2000 Marine Fisheries intercensal

Items
total

Otter
trawls

Pair
trawls

Beam
Trawls

others

total

53,112

3,294

452

986

48,380

57,801

Gulf of Thailand

36,266

2,909

423

958

31,976

Andaman Sea

16,846

385

29

28

16,404

Whole country

Otter
trawls

Pair
trawls

Beam
Trawls

others

2,855

310

403

54,233

37,098

2,552

288

372

33,886

20,703

303

22

31

20,347

Source: NSO (1999) and NSO (2001)

Table 27. The number of fishing households and workers households categorized by income from fishing
and/or Coastal aquaculture in the year 2000.
Unit: households
Items
Total
All income
Most of the income
Partial of the income
Whole country
122,540
78,762
32,391
11,387
Fishing households
93,418
60,083
24,540
8,795
Workers households
29,122
18,679
7,851
2,592
Andaman Sea
33,463
21,072
8,953
3,438
Fishing households
24,969
15,819
6,735
2,415
Workers households
8,494
5,253
2,218
1,023
Gulf of Thailand
89,077
57,690
23,438
7,949
Fishing households
68,449
44,264
17,805
6,380
Workers households
20,628
13,426
5,633
1,569
Source: NSO, 2001



6PDOO6FDOH)LVKHULHVDQG)LVKLQJ&RPPXQLW\3URILOH

The Department of Fisheries has developed and promoted small scale fisheries through the
project of the Development of Coastal Small Scale Fisheries during 1987 to 1996 under the
National Economic and Social Development Plans 6 and 7 and further extended to the
Rehabilitation of the Thai Sea project in the eighth plan 1997-2001. The project was
extensively implemented along the coastal areas both in the Gulf of Thailand and in the
Andaman Sea.
60










0DOD6XSRQJSDQ
0D\

D 7KHPDLQREMHFWLYHVZHUH
o To strengthen small scale fishing community in coastal fisheries management
o To conserve marine resources and environment
o To lift up economic and social welfares of small scale fishers
E 6WUDWHJ\IRUVPDOOVFDOHILVKHULHVGHYHORSPHQW
o
o
o
o

To establish fisher groups and initiate them to participate in management issues
To extend and promote alternative jobs to increase income
To supply/improve basic facility for better livelihood
To develop the coastal resource to be more fruitful

Since then the community-based management projects have been started in 1996. Two
fishing communities in Bang Saphan Bay (part of Prachuab Kiri Khan province, covering
nine villages) and Phang-Nga Bay (area covered parts of Phang Nga and Krabi provinces)
were assigned as the pilot projects. The initial implementation of the projects were to give the
fishers’ knowledge of the objectives, concept of the fishing right, the fishing quota by zoning,
the resources conservation, the system of community-based management and etc by training
and learning. The project plan covered all coastal provinces both in the Gulf of Thailand and
Andaman Sea. The requests of the appropriate fishing villages settled as the communitybased management have been done by the fisher groups through the provincial fisheries
officers, the Marine Fisheries Research and Development Bureau and the Administrative and
Management Bureau then go to the Department of Fisheries. The outlook for the future is to
let the fishers conserved and rehabilitation of their fisheries resources and marine
environment by themselves, increase income via value added product, settlement of local
central market, cheaper essential product store as well as to minimize the fishery conflicts
between commercial and small scale fisheries including help to monitoring illegal fishing.
Since the fisheries resources are limited and almost overexploited, the project is seemed to be
suitable for the recent fisheries situation.
At present, the local fishers have gathering themselves as fisher groups and fisher
communities which fishing boats during operation can be acting liked patrol boats and can
inform government officials for illegal fishing boats, some may participate on arresting
operation. Sometime the fishers participated with local officials in monitoring and enforcing
for illegal one. As for the fisher groups or communities, the groups can manage for their own
finance as revolving fund to help each other. Further they can have a coop shop for cheaper
essential goods, cheaper gasoline, engine repairing, net repairing, releasing seed fry and
enhance fishery resources, crab bank project to enhance swimming crab production, replant
mangrove trees and making value added fishery products or agricultural products. Further the
Department of Fisheries and the Ministry of Agriculture and Cooperatives provide rewards
for winner in the contests of various issues for small scale fishers annually; e.g. best
management, best value added product (OTOP), best aquaculture practice, best processing
product etc.
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,; &DWFKHV&DWFKFRPSRVLWLRQ UHWDLQHGFDWFKDQGGLVFDUGHGFDWFKVKDUHRI
HFRQRPLFDOO\YDOXDEOHFDWFKWUDVKILVK 
5HWDLQHGFDWFKHVLQFRGHQGFRYHUQHW
Table 28 shows the results of the experiments on enlargement of the cod end mesh sizes in
fisher’s shrimp trawls in Prachuab Kiri Khan province. The sizes of shrimp trawler using was
less than 14 m, operated with cod end mesh sizes 2.0 and 2.5 cm covered by cover net with
1.5 cm meshes.

Table 28. Catch rate, percentage and rate of escape of marine fauna caught by fisher’s shrimp trawlers using
cod-end mesh size 2.0 and 2.5 cm and both were using cover net mesh size 1.5 cm in all experiments.
Effort used
(hr/day)

10.15

10.32

Incodend
2.0 cm
CPUE

In cover
net
%

CPUE

(kg/hr)

%

(%)
Escape

(kg/hr)

In cod
end
2.5 cm
CPUE

In Cover
net
%

(kg/hr)

37.30
10.89

100
29.2

28.87
12.49

100
43.26

0.00

0

0.00

0.005

-Demersal fish

3.07

8.24

3.22

11.14

-Cephalopod

0.81

2.17

0.90

3.11

4.95
2.03
0.04
26.40

13.26
5.43
0.11
70.8

6.49
1.85
0.04
16.38

22.49
6.39
0.12
56.74

In codend
2.0 cm

0.918

100

2.4

In cover
net 1.5
cm

CPUE

%

(kg/hr)

CPUE

In
codend
2.5 cm
%

(%)
Escape

(kg/hr)

CPUE

%

(%)
Escape

(kg/hr)

Total catch
Total economic
fish
-Pelagic fish

-Shrimp
-Crab
-Other
Total trash fish

CPUE

14.19

100

32.96

In cover
net 1.5
cm
%

(kg/hr)

CPUE

%

(%)
Escape

(kg/hr)

Total trash fish

26.40

70.8

0.918

100

2.4

16.38

56.74

14.19

100

32.96

True trash fish

9.49

25.45

0.212

23.1

0.55

6.23

21.58

0.84

5.93

1.96

Total small size
economic fish
Pelagic fish
Demersal fish

16.91

45.35

0.706

76.9

1.85

10.15

35.16

13.35

94.07

31

0.25
10.10

0.67
27.08

0.045
0.536

4.94
58.44

0.12
1.4

0.17
7.80

0.6
27

0.07
12.89

0.46
90.81

0.15
29.93

Cephalopod

0.69

1.84

0.043

4.64

0.11

0.79

2.72

0.27

1.92

0.63

Shrimp
Crab
Other

5.76
0.00
0.12

15.44
0
0.32

0.081
0
0.001

8.82
0
0.06

0.21
0
0.003

1.36
0.00
0.04

4.7
0
0.14

0.12
0.00
0.00

0.88
0
0

0.29
0
0

Source: Phoonsawat, 2005 (in Prachuab Kiri Khan)

The retained total catches from mesh sizes 2.0 and 2.5 cm were 37.3 kg/hr and 28.87 kg/hr
respectively. For mesh size 2.0 cm the total catches was categorized into total economic fish
(pelagic fish, demersal fish, cephalopod, shrimp, crab and other) 10.89 kg/hr (29 %) and trash
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fish 26.4 kg/hr (71%). The trash fish comprised true trash fish 23 % and young or juvenile
economic fish 77%. For mesh size 2.5 cm the results of the experiments could have much
more economic fish with less trash fish and could reduce young and juvenile fish 94 % in the
trash fish component.

5HWDLQHGFDWFKHVFRPSRVLWLRQE\VSHFLHVDQGVL]H
Table 29 shows the CPUE (kg/hr) and percentage of economic fish, economic juvenile fish in
trash fish component and trash fish (true trash fish) from various sizes of trawlers.
Table 29. Percentage of economic juvenile fish and true trash fish in the component of trash fish
caught by trawlers in the Gulf of Thailand during 2003-2005 (Kongprom HWDO., 2008).

% economic juvenile
fish
% true trash fish

OBT <14 m
33.6

OBT 14-18 m
30.6

PT
47.8

69.4

52.2

66.4

Table 30 shows size ranges of economic juvenile fish in trash fish component caught by
various sizes of trawlers. It was noticeable that the small size of trawler could catch smaller
sizes of juvenile fish than bigger size of trawler.
7DEOH6L]HVRIHFRQRPLFMXYHQLOHILVKLQWKHWUDVKILVKFRPSRQHQWFDXJKWE\WUDZOHUVLQWKH*XOIRI7KDLODQG

2%7P



2%7P


6SHFLHV



/HQJWK FP 

6SHFLHV

&\QRJORVVLGDH



&\QRJORVVLGDH

9.6-12.8

&\QRJORVVLGDH

8.1-12.5

/XWMDQXVOLQHRODWXV

5.7

/XWMDQXVOLQHRODWXV

8

/XWMDQXVOLQHRODWXV

6.6-8.3

0XOOLGDH

5.9

0XOOLGDH

6.6-7.3

0XOOLGDH

7.0-7.4

1HPLSWHUXVKH[RGRQ

4.9-7.6

1HPLSWHUXVKH[RGRQ

5.7-21.0*

1HPLSWHUXVKH[RGRQ

6.9-13..9*

1MDSRQLFXV

7.2-7.4

1MDSRQLFXV

1MDSRQLFXV

7.6

1PHVRSULRQ

5.7-6.7

1PHVRSULRQ

6.5-9.6

1PHVRSULRQ

7.5-11.2*

1IXUFRVXV

7.2-8.2

1IXUFRVXV

6.4-23.3*

1IXUFRVXV

6.9-14.6*

3ULDFDQWKXVWD\HQXV

7.0-8.8

3ULDFDQWKXVWD\HQXV

9.1-19.9*

3ULDFDQWKXVWD\HQXV

7.4-19.1*

3ODW\FHSKDOLGDH

7.8-10.1

3ODW\FHSKDOLGDH

7.8-9.4

3ODW\FHSKDOLGDH

6DXULGDHORQJDWD

8.3-12.1

6DXULGDHORQJDWD

9.6-15.8

6DXULGDHORQJDWD

10.3-19.1*

6XQGRVTXDPLV

6.4-11.9

6XQGRVTXDPLV

6.8-10.8

6XQGRVTXDPLV

11.3-18.7*

6LVDUDQNXUDL

7.6-8.3

6LVDUDQNXUDL

8.8-10.6

6LVDUDQNXUDL

8.8-9.9

6HSLDDFXOHDWD

11.5

6HSLDDFXOHDWD

1.8-4.9
3.8

6HSLDDFXOHDWD

/HQJWK FP 

37

6SHFLHV

6UHFXUYLURVWUD

3.5

6UHFXUYLURVWUD

6UHFXUYLURVWUD

6FLDQHQLGDH

7.0-8.1

6FLDQHQLGDH

6FLDQHQLGDH

6FRORSVLVWDHQLRSWHUXV

6.0-9.1

6FRORSVLVWDHQLRSWHUXV

6.0-8.3

6FRORSVLVWDHQLRSWHUXV

3PDFUDFDQWKXV

12.6

3PDFUDFDQWKXV

3PDFUDFDQWKXV

/HQJWK FP 

5.9-7.8

* large sizes caught from central gulf area
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&DWFKXWLOL]DWLRQDQGPDUNHWLQJ
Thailand utilizes marine fish catch largely for human consumption. In 2006, as much as 78%
of the 3,311,666 metric tons of the annual catch (included marine culture and catches from
outside Thai water) was traded in the local fish markets or processed into many fish products
while the rest 22% was processed into fishmeal and animal feeds. The percentage of fish used
directly for consumption has become greater year by year. Over the decade 1997, as much as
25% of the annual landing was processed into fishmeal and animal feeds. Those used for
human consumption only 24% of fish which was immediately processed as iced and frozen
products, 22% was sold as fresh fish, 19% went to canning, and the rest 10% was processed
into salted, dried, fermented, steamed, smoked, grilled and other products.
Fish consumption patterns have been changed over years. In the decade 1997, the annual
consumption of fresh fish increased on the average by 3% per annum, the processing into
salted, dried, fermented, steamed, grilled, smoked and other types of processing products
increased by 8% per annum, and the direct processing into iced and frozen product decreased
by 1%, and the canned products decreased by 0.1%. Greater reduction (8%) was observed in
the fish used for fishmeal and animal feed processing. (Figure 32)

Marine Fish Decomposition 1997-2006
5.Steamed&
Smoked,Fermenting&Salted
Dried,Others
4.Canning

100%
80%
60%

3.Fish meal&Animalstuff

40%
2.Fresh chill&Frozen

20%
0%

1.Fresh consumption

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Figure 32. Different types of marine fish utilization in Thailand, 1997-2006

9DOXHRIFDWFKE\FDWFK LQFOXGLQJWUDVKILVK 
Value of fish production caught by trawl and push nets fishery along Thai Gulf coast line in
the last 10 years (1998-2007) increased from 16,542 million baht in 1998 to 22,639 million
baht in 2007. The value of marine animal for consumption was 93% of the total value, value
of trash fish was 7%. This value ratio did not change a lot from time to time (Table 31). The
value of marine fish from trawl fisheries and push net fishery were different by the boat gross
tones capacity and sizes.
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Table 31. Value of fish for consumption and trash fish, 1998-2007.
\HDU



)LVKIRUFRQVXPSWLRQ

7UDVKILVK

WRWDO

Million baht

%

Million baht

%

Million baht

1998

15,098

91

1,445

9

16,542

1999

17,405

93

1,410

7

18,815

2000
2001

19,577
21,358

93
94

1,503
1,483

7
6

21,079
22,841

2002

24,066

94

1,457

6
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2003
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28,133
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26,913
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28,419
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24,375
94
1,666
6
2007
20,990
93
1,649
7
Source: Information Technology Center, Department of Fisheries.

26,040
22,639


;8WLOL]DWLRQRIFDWFKE\FDWFK±LQFOXGLQJWUDVKILVK ORFDOKXPDQFRQVXPSWLRQ
UHGXFWLRQRUDQLPDOIHHGH[SRUWV 
)LVKSURFHVVLQJ
A great variety of fish processing methods have been used in Thailand. The majority of fish
processors were favored in salted and dried fish and shellfish products. In 2007, it was found
that 60% of the total 2,067 fish processors engaged themselves at the household level in these
processing activities. The next popular type of fish processing among fish processors was fish
ball and fish cake making. There was 13% of this type of fish processors reported at the same
year. Fermentation as used by fish sauce factories and local fish sauce processors engaged as
many as 11% of the processors, while steamed, baked, grilled, and smoked products involved
only 2% of the fish processors. For industrial fish processing, which can hardly judged by
their number, comprised 8% of cold storages, 2% of canning factories, and 4% of fishmeal
factories.
The situation of economically important fish processing found in the decade 1997, can be
summarized as follows:
)UR]HQ SURGXFW The volume of the frozen fish and shellfish products varied only
slightly from year to year; a drop down annual rate was a mere 0.1%. It is known that the
majority of these frozen products (e.g. 51% of fish, 32% of shrimp and cephalopods, and 14%
of crab, mollusc, and mantis shrimp) have been further processed as canned products.
&DQQHG ILVK An annual average of 1.120 mil metric tons of fresh fish was used for
canning; the rate of annual increase was 4%. Imported raw materials were also used for
canning such as 55% of Indo-Pacific mackerel, 12% of shrimp, 7% of Spanish mackerel and
6% of sardine as well as a small quantity of crab, cephalopod, and mollusk.
)LVKVDXFH. The principal raw material for this product is anchovy. During this period, some
of 100,360 metric tons per annum of this small pelagic were used by fish sauce factories. As
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this product is very popular in the region and a must in oriental dishes, its annual increase
during this period was as much as 5%.
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Figure 33. The quantities of fresh fish used in various types of processing during 1997-2006.




Table 32.
7\SHRISODQWV
Salted fish
Dried squid
Dried shellfish
Dried shrimp
Ice plants
Freezing
Fish meal
Fish, shrimp cracker
Streaming
Fish sauce
Fish ball
Budu sauce
Canning
Smoking
Total

Number of fish processing factories classified by types of fish processing in
Thailand, 1988-1993.

748
671
646
195
175
84
96
71
65
116
82
23
45
40
3,057


830
772
646
213
177
94
85
95
65
118
95
29
43
38
3,300


750
712
646
205
182
108
104
90
55
116
94
29
42
36
3,169


632
642
523
168
191
100
102
89
62
110
86
27
42
30
2,804


621
605
456
188
199
120
106
92
71
110
86
27
49
28
2,758


702
604
484
192
207
129
115
112
107
104
86
81
52
28
3,003

6DOWHGILVK Some 57,988 metric tons of fresh fish went into salted products during this
period; their annual increase was impressively 13%.

)LVKPHDO A huge quantity of 1,417,822 metric tons of small sized fish was processed
into fishmeal each year during this period. Its quantity was gradually shrinking at the rate of
0.3% per annum due to overexploited situation of both small juvenile economic fish and true
trash fish.
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The fish processing plants also showed decreasing trend from the first period (1988 to 1993)
to the second period (2001 to 2007). The favorable products were salted fish, dried squid,
dried shellfish, dried shrimp. Fish and shrimp cracker and Budu sauce were noticeable more
favorable in the second period than in the first period (Tables 32 and 33 and Figs. 33 and 34).

Table 33.
Number of fish processing plants,
2001-2007
7\SHVRIILVKSURFHVVLQJSODQWV


Salted
692
641
Dried squid
290
306
Shrimp cracker
184
165
Dried shellfish
153
152
Frozen
126
133
Budu sauce
149
81
Fish sauce
81
82
Dried shrimp
79
80
Fish meal plants
69
69
Fish ball
71
69
Steamed
64
54
Canned
42
43
Smoked
10
10
Total
2,010
1,885


624
284
134
152
142
84
85
63
74
62
54
45
11
1,814


664
299
174
151
153
118
84
60
73
56
35
47
8
1,922


792
316
234
171
155
124
86
66
73
56
39
47
8
2,167


793
283
258
170
148
173
78
77
71
42
37
45
8
2,183


742
277
233
170
149
138
77
77
71
42
37
46
8
2,067
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Figure 34. Fish processing plants in 2001 to 2007 in the coastal areas of Gulf Of Thailand.
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%\FDWFKXWLOL]DWLRQ SURGXFWVYDOXHFKDLQHQGFRQVXPHUV 
Sources of raw materials in fishmeal manufacturing are from trash fish, waste or residue from
processing plants and other low value fish. In the last decade (1998-2007), the decline trend
using trash fish for fish meal has been noticeable. In 1999 the ratio of raw material in fish
meal plants was trash fish 63%, waste from processing 32% and other low value fish 5%.
While in the year 2007, fish meal sources were 44% of trash fish, 51% of waste from
processing plants and 4% from other low value fish (Figure 35).




Figure 35. Percentage of raw material used for fishmeal processing, 1999-2007


0DUNHWLQJDQG6XSSO\FKDLQ )LJXUHLQDWWDFKHGILOH 
 6XSSO\&KDLQLQWKHSURGXFWLRQSURFHVVRIGHPHUVDOUHVRXUFHV
Supply chain in the production process of demersal resources (including trash fish) comprises
many stakeholders which are fish agent, collector, wholesaler, retailer, cold storage, exporter,
importer and processing plant
 )LVKDJHQWDQGFROOHFWRU
There are two major provinces e.g. Samuth Sakorn and Songkhla provinces which recognized
as having big companies along the coast of the Gulf of Thailand. There are 55 Fish agents in
Samuth Sakorn province who are at the same time the sail persons and owners of the vessels.
In Songkla fishing port, there are agents and the collectors who purchase fish directly from
fishers and fishing vessels. Fish agents will buy marine fish landed at major places with
wholesale price and then further sail to middle men. Fish agents usually support in financing
and fishing materials for fishers therefore fishers have to sell their products to their agents
only and vice versa fish agents will buy fish from the fishers whom they are supported. In
case of lacking fish production, they will also buy fish from other fishers.
 :KROHVDOHUV
Wholesalers buy fish from fish agents and then sell to retailers or restaurants. In Songkla
fishing port, wholesalers have their own sell places at port site.
 5HWDLOHUV
Retailers buy marine fish directly from wholesalers, collectors, fish agents and then sell to the
consumers in fish market.
 &ROGVWRUDJHVDQGH[SRUWHUV
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Cold storages and exporters purchase marine fish from fish agents and wholesalers and sell
them to surimi processing plant for export.
 3URFHVVLQJ3ODQWV
( 3URFHVVLQJ3ODQWV
Processing plants buy fish from fish agents and inspect the quality of raw material before
sending them to processing manufacture to make ground fish. Prepared fish would be cleaned
before export and less of them are sold locally. Over 80% of processing plants in
Samutsakorn produce only ground fish while in Songkla use ground fish as raw material to
make value added products such as fish balls, fish tofu etc., processing plants in both
provinces process ground fish for export. The major markets are Japan, Taiwan, Hong Kong
and European countries. The less are sold domestically such as fish balls and fish tofu as said
earlier.
 )LVKPHDOSODQWV
Fish meal plants buy tiny un-fresh fish to make fish meal, shrimp meal and food for other
marine animals, fowl and other animals like pigs. Other leftovers like head and tails from
processing plants are also used to make fish meal.
 $VSHFWRIVXSSO\FKDLQ
The distribution of trawl fishery production is varied by its purposes. For example, trash fish
is supplied to fish meal plants while threadfin bream is supplied to processing plants to make
surimi. For sea bass and other consumable fish are sold both domestic market and export.
Marketing channel can be explained in two ways categorized by type of product and purpose.


 )LVKIRUSURFHVVLQJSODQWV

(1) Fish to produce surimi are threadfin breams, lizard fish, and big-eyes. At landing port,
marine fish will be transferred from vessels then workers from fish agents will sort them out.
Fish from vessels are varied depending on the fish gear used. After that some fish agents will
primarily process fish by cutting head and removing guts before sending to processing plants.
Some processing plants will come to receive raw material from fish agents by themselves.
(2) Fish used to produce fish meal are trash fish. Trash Fish from trawl fishery is not accepted
as consumable fish because of its tiny size and un-freshness. In the past they are usually used
as duck food so called duck fish. Fishers will sort trash fish from the other higher grade then
sell them directly to fish meal plants.
 )LVKIRUKXPDQFRQVXPSWLRQ
Market channel of fish for consumption are different from fish supplier to processing plants
that there are more middle men.
( )LVKIRUGRPHVWLFFRQVXPSWLRQ
Firstly wholesalers who have their own stalls at landing ports will send their workers to
sorting fish into baskets and keep at their stalls. Secondly wholesalers living nearby or
coming from other provinces will buy at the stalls and then sell to other retailers.
( )LVKH[SRUWHGIRUFRQVXPSWLRQ
Fish agents will send their workers to sort fish at landing port, then send to fish agent site to
inspect species and weight. After that fish will be packed in plastic cages for transport
companies to pick up at the port.
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 0DUNHWLQJFKDQQHOV
Marine fish captured are distributed by 2 channels:
 )LVKDJHQWV&ROOHFWRUV
After sorting ground fish for processing plants and for consumption, fish agents will send
products to 3 channels.
(1) Processing plants at the upper part of Thai Gulf will only primarily process fish so
they have to send some products to value-added processing plants and the other to export
agents. Whereas processing plants at the lower part of Thai Gulf could add value to their
products at their own plants and then sell to retailers, stores, restaurants and export agents.
(2) Fish meal plants buy trash fish from fish agents and from processing plants to
produce fish meals and sell to farms and animal feed plants.
(3) Export; fish agents will select expensive and good quality fish for export to
neighboring countries e.g. Malaysia, Singapore.
 )LUVWZKROHVDOHUVGLVWULEXWHLQWRFKDQQHOV
(1) Processing plants (Surimi products);
(.2) Second wholesalers in the region and other provinces will supply fish for processing
plants and retailers and
(3) Consumers; some wholesalers have their own stores at local fresh markets.
 9ROXPHRIWUDGH
Marine fish products are naturally spoiled very soon due to hot weather, so most of business
persons in this field will not keep the products too long but try to sell out quickly. Therefore
buy and sale quantities are equal except for the processing plants and fish meal plants which
buy raw material for further processing. From interviewing business persons, processing
plants have 2,041 metric tons in trade volume per month (70%), fish meal plants 496.25
metric tons per months (17%), fish agents 195.47 metric tons (7%), Collectors 182.5 metric
tons (6%), wholesalers and retailers, 1.2 metric tons (0.04%), fishers 0.87 metric tons
( 0.03%).
 ([SRUWRIPDULQHILVKFDXJKWE\WUDZOILVKHULHV
Marine fish from trawl fisheries are processed for exporting as surimi and fish ball. Processed
fish are threadfin bream, lizard fish, big-eyes and croaker. In the past 3 years (2007-2008),
export of those products was higher. In 2009, export value was around 7,000 million baht.
;

)LVKHULHVSROLF\DQGUHJXODWRU\IUDPHZRUN

5HOHYDQWUHJLRQDOQDWLRQDOORFDOILVKHULHVDQGPDULQHHQYLURQPHQWSROLFLHVDQG
VWUDWHJLHV
In summary, the Government of Thailand is moving steadily forward by updating its fishery
legislation and implementing organizational changes to develop policies and mechanisms
which are in line with international fisheries management, agreements and principles. The
new Fisheries Act B.E. 2553 (2010) addresses internationally-accepted, responsible and
sustainable fisheries management principles and practices and will modernize the Kingdom of
Thailand’s fisheries policies and management schemes.
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$FWV
Primary fisheries legislation includes the following acts:
• Act Governing the Right to Fish within Thai Waters B.E., 2482 (1939);
• Fisheries Act B.E. 2490 (1947), which has been focused on increased fisheries
production for food security and not in the area of conservation or sustainable
management of the resources. Poverty alleviation and food security for its growing
population still remain priorities;
• Act Organizing the Activities of the Fish Market B.E. 2496; and
• New Fisheries Act B. E. 2553 (2010) (currently waiting for approving from House of
Representatives).
• The act forming the Department of Coastal and Marine Fisheries is also a key piece of
legislation that will impact on fisheries management in the future.
• The enhanced liaison between the DOF and the marine schools and departments of
universities will also have a significant impact and provide advice for the Government
on fisheries management in the future.
• It is to be noted that implementation of fisheries legislation is the responsibility of the
DOF, DCMR, Marine Police, Royal Thailand Navy and the Office of Immigration.
• Law enforcement remains a central authority not yet delegated to regional or local
levels. It would appear that the inter-agency mechanisms established under an earlier
National Economic and Development Plan needs to be revisited and enhanced to
resolve concerns of overlapping mandates.
Recently, the Department of Fisheries has formulated the Master Plan for Marine Fisheries
Management. This Master Plan will remain active over the period of 10 years (2009-2018). It
is divided into two 5-year periods: the first period from 2009-2013, and the second period
from 2014-2018. The Action Plan is waiting for the House of Representatives for approval
before implemented.
Specific objectives for these fisheries have been highlighted by the Government as follows:
7UDZOILVKHU\
• Protection of spawning stock;
• Protection of juveniles; and
• Sustainability of the fishery and environment.

3XUVHVHLQHILVKHU\
• Limit size of fish caught through minimum mesh size 2.5 cm; and
• Control fishing areas by zone (special case of anchovy fishery).

(QFLUFOLQJJLOOQHWV
• Protection of spawners especially for Indo-Pacific mackerel.
Management measures and activities that the Kingdom of Thailand has in her
regulation included:
• Prohibiting trawlers and push netters from fishing within 3 km of the coast and
requiring shrimp trawler to be fitted with turtle exclusion devices (TEDs-now no need
to have TEDs for shrimp trawls));
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• Establishing closed seasons and areas for rehabilitation of marine stocks;
• preserved areas for full protection as fish sanctuaries;
• leased areas for fixed or stationary gear;
• reserved areas for special purposes, e.g. coral reefs, sea grass beds and mangroves; and
public fishing areas.
Further, DOF is carrying out other conservation measures, LQWHUDOLD
• Establishing artificial reefs for spawning grounds, fish shelter;
• Reduction of mesh sizes to reduce by-catches;
• Promoting community-based in fishery management;
=RQLQJIRU&RQIOLFW5HVROXWLRQ(will be done in near future)
0HDVXUHV

=RQLQJ: Three major areas have been identified:
o Fishing grounds from 0 to 3.0 nautical miles (5 556 meters) from shore to be managed
by Tambon Administrative Office;
o Fishing grounds from 3.0 to 6.0 nautical miles (11 112 meters) from shore to be
managed by the Provincial Administrative Office;
o Fishing grounds 6.0 nautical miles or more from shore to be managed by Fisheries
Department.
Owing to the different continental shelf’s characteristics, the above zoning criterion may be
applicable only to shallow seas. Where the continental shelf is steep, smaller distance from
shore will be determined.

)LVKLQJHQWLWOHPHQWV
o All fishing boats must be registered where they are intended to operate.
o All types of fishing gears must also be registered in the fishing ground they are
intended to be used.
o Vessel markings will be imposed so that fishing boats are easily identifiable at
distance.
o Commercial fishing boats may be required to install a tracking device that is GPS
traceable. The role of coastal radio stations to monitor and assist fishing boats may
emerge again.

3URYLQFLDO)LVKHU\0DQDJHPHQW&RPPLWWHH
o The meeting foresaw the needs for a Provincial Fishery Management Committee
comprising Provincial fishery officers, academic expert, representatives of small-scale
and large-scale fishermen, and Fisheries association.
o As this larger zoning may also face the lateral demarcation lines as that of TAOs, a
bay-wide committee may be a possibility.
o MCS measures will find their niches
Recently, the small scale fisheries or artisanal fisheries are being “open access” fisheries.
Although more species-specific through the use of selective types of fishing gear, and with
similar management measures in place, these fisheries are becoming more expansion. At
present the DOF has a measure to register the number of fishers and fishing boats to address
the small scale fisheries.
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&RVWVDQGUHYHQXHVRIILVKHU\PDQDJHPHQW
Costs of fisheries management are shouldered solely by the central government with no
legislated cost recovery mechanisms in place, aside from minimal fisheries licensing fees.
Costs for management have increased significantly over the past ten years due to increased
consultation, monitoring, enforcement, litigation, and conflict resolution requirements. These
costs have not yet been passed in total, or in part, on to stakeholders. The priorities of
government for fisheries need to run on parallel tracks of implementing responsible
sustainable fisheries and marine sector management, as well as seeking ways to obtain
stakeholders ownership and cost sharing.

,PSOHPHQWRIJOREDOILVKHULHVPDQGDWHVDQGLQLWLDWLYHV
Thailand is reported to be a participant of the Convention on International Trade in
Endangered Species of Wild Flora and Fauna (CITES), United Nations Convention on Law of
the Sea (UNCLOS), and is a signatory to the Convention on Biodiversity. Thailand has taken
action to address the International Plans of Action (IPOA) for conservation and management
of sharks through the implementation of statistics collection, biological studies, and
development of a national plan of action. Further Thailand has commenced work on the IPOA
for management of fishing capacity, but is limited by its lack of funding and may not
complete the measure and assessment prior to 2005. Regarding the IPOA to eliminate IUU
fishing, the new Fisheries Act improves vessel licensing and registration controls, and places
an obligation and responsibility on the fishing vessel owner to comply with third party
legislation when fishing in their waters, e.g., Thailand vessels fishing for Indonesian
companies. Commitment for action in these and other IPOAs via national action plans and
funding are another challenge facing the Government.

3DUWLFLSDWLRQLQUHJLRQDODQGLQWHUQDWLRQDOILVKHU\ERGLHV
Thailand has bilateral, multiple agreements, arrangements and technical collaboration as
follows:

%LODWHUDODUUDQJHPHQWV
Thailand has engaged in fishery collaboration arrangements with several foreign countries,
mainly her neighboring countries. These permitted fishing vessels were operating in the
waters of Indonesia, Cambodia, Malaysia, Bangladesh, Somalia, Madagascar, and Myanmar.
Fishery production derived from these arrangements has been brought back to Thailand in
order to support fishery processing plants and domestic consumption.
0XOWLSOHRU0XOWLODWHUDO$UUDQJHPHQWV
Apart from negotiating for fishery access, Thailand has also involved with regional economic
groups such as Asia-Pacific Economic Cooperation (APEC); Bay of Bengal Initiative for
Multi-Sectoral Technical and Economic Cooperation (BIMSTEC); Indonesia-MalaysiaThailand Growth Triangle (IMT-GT); Indian Ocean Rim Association for Regional
Cooperation (IOR-ARC, ); Indian Ocean Tuna Commission (IOTC); Southeast Asian Fishery
Development Centre (SEAFDEC); Food and Agriculture Organization of the United Nations
(FAO); Bay of Bengal Large Marine Ecosystem (BOBLME); and Association of South East
Asian Nations (ASEAN).
It is noteworthy that the Kingdom of Thailand hosts several regional offices including the
regional offices for FAO/RAP fisheries, NACA and SEAFDEC
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7HFKQLFDO,QWHUQDWLRQDO&RRSHUDWLRQ
Moreover, under technical cooperation program both bilateral and multilateral, Thailand has
cooperated with various international organizations such as Food and Agriculture
Organization (FAO), Southeast Asian Fisheries Development Center (SEAFDEC), Network
of Aquaculture of Asia (NACA), Codex, European Commission, German Technical
Cooperation (GTZ), Japanese International Cooperation Agency (JICA), Norwegian
Development Agency (NORAD), USAID, etc. Many technical bilateral arrangements on
fisheries are such as Cooperation on Thai-French, Thai-Norway, Thai-US, Thai-Korea, ThaiChina, Thai-South-Africa, Thai-Canada, Thai-Vietnam, Thai-Malaysia, Thai-Myanmar,
Multilateral ECOST project (Ecosystems, Societies, Consilience, Precautionary principle:
Development of an assessment method of the societal cost for best fishing practices and
efficient public policies; Project co-funded by the European Commission within the Sixth
Framework Programme), FAO/GEF project: Bycatch management and reducing discard from
trawl fisheries in the coral triangle and Southeast Asian waters, etc.

5HOHYDQWUHJLRQDOQDWLRQDOORFDOSROLFLHVDQGVWUDWHJLHVRQSRYHUW\UHGXFWLRQDQG
IRRGVHFXULW\ GHVFULSWLRQRIUHOHYDQWSDUWV 
)RRGVHFXULW\
At regional policies, Thailand is members of RAP/FAO, ASEAN and SEAFDEC, the
Department of Fisheries has implemented the national fisheries coincided with regional legal
framework for fishery sustainability, responsible fisheries and management of fishing
capacity for food security at large.
At local level, the Department of Fisheries has developed and promoted small scale fisheries
since 1987. Small scale fisheries contribute directly to food and livelihood security, balanced
nutrition, poverty reduction and wealth creation, foreign exchange earnings and rural
development. At national level various areas were identified for priority action including the
adoption of a human rights framework for social development; the empowerment of
community organizations, giving more decision-making power to women; support to adaptive
co-management that accounts for traditional knowledge and customary rights; protection and
legislation of the rights of small-scale fishing communities to fishery resources and land;
promotion of market access through improved post harvest handling and marketing and better
access to credit; support to diversified if not alternative sustainable livelihoods; access to
basic social services; and overarching capacity building and networking.

6XVWDLQDEOH'HYHORSPHQW,QLWLDWLYHV
Various initiatives have been developed to help sustainable fisheries for food security and the
protection for environment in marine fisheries programs appear as follows:

o Sea turtle, marine mammal, sea grass and coral reef protection program;
o Program to maintain biodiversity;
o Initiative program to produce fish meal using plant protein to replace animal protein
(trash fish);
o Habitat and fishing ground improvement program to rehabilitate fisheries resource;
o Promotion of fisheries and environment sustainability and responsible fisheries
program;
o Fishing capacity reduction program for trawl and push net;
o Promotion of non-destructive fishing gear program;
o Monitoring program for seawater quality on heavy metal residues in fishing grounds;
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o Promotion of community based fishery management in coastal areas; and
o Promotion of mangrove re-plantation in coastal areas.
6RFLDODVVLVWDQFH
Social assistance for fisheries sector refers to the promotion of Community-based fisheries
management program for small-scale fishers within the initiative program that the Department
of Fisheries promote to the fisher groups as follows:
o Small business for local fishery products, ready to eat product and promote One
Tombol One Product (OTOP);
o Program for alternative job training in practice and on the site visit;
o Promote the fisher group co-op shop for cheaper essential daily needs; and
o Promote fisher wives gathering as house wife groups to do small business on fishery
or agriculture products

6WUXFWXUDODGMXVWPHQW
o Balance fishing capacity of commercial and small scale fisheries;
o Settle down and develop the program for fishing capacity reduction for trawl and push
net;
o Promote fishers to establish crab bank project for sustainable fisheries and secure their
incomes;
o Promote Community-based fisheries management for small-scale fisheries;
o Promote right-based fisheries; and
o Promote stakeholder involvement in monitoring, control and enforcement.

9ROXQWDU\3URJUDPIRU/DEHOLQJ
The Ministry of Agriculture and Cooperatives (MOAC) has recently launched a quality label
called “Q-mark” for certified agricultural commodities including fishery products. The Qmark logo represents high quality agricultural commodities and ensures safety for
consumption. This national logo is awarded on a voluntary basis. Both production systems
and agricultural products can apply for the label providing that they are in compliance with
the standards established by MOAC. The Q-mark is being promoted internationally.
Consumers can be assured of premium quality agricultural products and exported from
Thailand. Q-mark is another tool to assist Thailand in competing in the world market and in
achieving the national goal of being the “Kitchen of the World”.
8.
,QWHUQDWLRQDODQGUHJLRQDOFRPPLWPHQWUHOHYDQWWRE\FDWFKPDQDJHPHQWDQG
GLVFDUGVUHGXFWLRQ GHVFULSWLRQRIUHOHYDQWSDUWV
Thailand has begun to work on the implementation of the Fishing Capacity Reduction in
collaborated with FAO/RAP and collaboration in trash fish project with World Fish Center
and FOA/RAP.


5HOHYDQWJRYHUQPHQWLQVWLWXWLRQDOVWUXFWXUH PLQLVWULHVGHSDUWPHQWVFRRUGLQDWLRQ
DUUDQJHPHQWV 

2UJDQL]DWLRQRIWKH'HSDUWPHQWRI)LVKHULHV0LQLVWU\RI$JULFXOWXUHDQG&RRSHUDWLYHV
The organization of the Department of Fisheries comprises 10 Divisions and 5 Bureaus
categorized as follows:
• Administrative Offices
Office of the Director-General and Deputy Director General
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Office of senior fisheries advisors and experts
Office of senior fisheries inspectors
Office of internal audit
Office of central administration.

• Administrative Divisions
There are four administrative divisions responsible for Policy and Planning,
Finance, and Personnel.
• Technical Bureaus and Divisions
The Bureaus and divisions involved in various technical fisheries activities
appear as follows:
 )LVKHULHV$GPLQLVWUDWLRQDQG0DQDJHPHQW%XUHDX
The Bureau has its main responsibilities on conducting research in the area of marine and
inland fisheries; issuing fisheries conservation measures; monitor and inspect aquatic animal
trade; update and revise fisheries related regulation law, announcements and other commands,
disseminate knowledge concerning fishery and other related laws, Jurassic Act, Civil Liability
of Government officers, Criminal and Administrative case and other related cases, supporting
Community participation for sustainable fishery resources and other duties to be assigned.
 )LVKHU\7HFKQRORJ\'HYHORSPHQWDQG7UDQVIHU%XUHDX
The Bureau has its main responsibilities in carrying out research and extension on fisheries
for development of better businesses and occupations in aquaculture, fishing and fish
processing. The goal has been pursuing through: Researching for appropriated methods of
fisheries technology transfer; Providing assistance and financial support to fish farmers to
increase their production potential; Implementing curriculum development and fisheries
training to strengthen fish farmers’ commercial competitiveness; Conducting research and
development in the area of fisheries engineering; Dissemination of useful fisheries
information; Implementing royal-initiated fisheries projects and special activities; Other
duties to be assigned.

 &RDVWDO$TXDFXOWXUH5HVHDUFKDQG'HYHORSPHQW%XUHDX
The Bureau is responsible to study and research of coastal aquaculture technologies by using
highly applied science; Using high technology for increasing efficiency and quality of seed
production to commercial scale for export and local demand; Exploration, research and
restoration of fisheries resources and environment in coastal aquaculture area; Farm
accreditation and quality monitoring of coastal aquaculture production and production process
to reach the safety standard for consumers and environmental aspects; Production of seed
from improved broodstocks, rare species and endangered species; Development of disease
diagnostic techniques and disease prevention and issue health certification; Study and
research on nutritional needs of coastal aquatic animal; and co-operation or support work to
other involve organization and other duties to be assigned by the Department of Fisheries.

 0DULQH)LVKHULHV5HVHDUFKDQG'HYHORSPHQW%XUHDX
The Bureau is responsible for research of the restoration of fishery resources and fisheries
environment on the area of Thai waters, disputed areas, foreign waters increasing fishing
capacity to be more effective fisheries, the effective improvement of fishing gears technology
and fishing technique and method, monitor, control and surveillance fishing ground to meet
the safety standard for consumers and environment, providing the knowledge and technical
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service on Taxonomy of marine floras and fauna, the marine aquatic management and other
duties to be assigned.

 ,QODQG)LVKHULHV5HVHDUFKDQG'HYHORSPHQW%XUHDX
The Bureau is responsible for research and a development of high technology in Aquaculture;
Rehabilitation in fisheries resources and environment; Controlling the hazardous chemical to
aquaculture; Setting up and inspection on farm, production and safety standard for consumer
and environment; Providing the knowledge in propagation and culturing the improved strain
aquatic animal for conservation and economic; Diagnosis and prevention on the aquatic
diseases and issuing of aquatic animal health certification for export, controlling of aquatic
animal disease epizootic and drug used; controlling the feed quality and issuing of feed
certification for export and management on the inland aquatic museum.

 )LVK,QVSHFWLRQDQG4XDOLW\&RQWURO'LYLVLRQ
The Bureau is responsible for inspection of processing plants’ hygiene and sanitation,
ensuring implementation of HACCP and improvement of quality of fish and fishery products
to meet international standards. FOQD also provides services on laboratory analyses and
certification for export.
 )LVKHULHV)RUHLJQ$IIDLUV'LYLVLRQ
The Division is responsible for foreign fisheries negotiation, regulation of the fishing vessels
and execution to prevent and manage overseas fisheries, cooperating with foreign countries in
technical, commitments on bilateral multilateral and international organizations, research and
analysis overseas fisheries economic and other duties to be assigned.
 )LVKHU\7HFKQRORJLFDO'HYHORSPHQW'LYLVLRQ
The Division is responsible for research of post-harvest technology, maximize utilization of
fishery resources, improve and quality control of fish fishery products.
 )LVKHU\,QIRUPDWLRQ7HFKQRORJ\&HQWHU
The Center is responsible for developing and maintaining computer networking, geographical
information system management information system and fisheries data collection and
statistics reports to digitally provide the fishery information of the nation to the end users.
 $TXDWLF$QLPDO*HQHWLFV5HVHDUFKDQG'HYHORSPHQW,QVWLWXWH
The Institute is responsible to study and research of biotechnological applications to
development of molecular markers and genetic mapping, genetic improvement, genetic
inspection and maintenance, and gene bank of aquatic animals, plants and the brood stocks.
The production and expansion of good quality seeds by the Institute are desirable. The
Institute serves the superior policy on other duties to be assigned by the DOF.

For regional administration, there are 76 provincial administrations in fisheries provincial
offices located in each province of Thailand. Each office is responsible for research, analysis
and evaluation of fisheries technology for supporting fishery business, issuing of the
certificate in accordance with fishery laws and other related laws and measures, the
surveillance of aquatic animals breeding and fishery, providing of related knowledge and
services to fishery employee or aquatic animals breeder, and other duties to be assigned.
Moreover, there are 76 Inland Fisheries Research and Development Stations or Centers as
well as 22 Coastal Aquaculture Centers. (Annex DOF structure). Research and Development
Stations and Centers located in each province and each coastal province, respectively.
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DOF is the major organization responsible for management and development of fisheries
industry of Thailand. DOF works closely with various organizations both government and
private sectors to ensure efficient management both for fisheries management and
development and fisheries products export development.
In term of fisheries management and development, DOF involves with various agencies such
as National Economic and Social Development Board, Thailand; Board of Investment;
Ministry of Natural Resources and Environment; Department of Trade Negotiation;
Department of Coastal and Marine Resources; Navy Civil Affairs Department; National
Fisheries Association Thailand; The Thai Oversea Fisheries Association; and other related
fisheries associations.
In term of fishery product export development, DOF works closely with Ministry of
Commerce (Department of Foreign Trade and Department of Export Promotion); Ministry of
Finance (Department of Customs); Ministry of Public Health (Department of Medical and
Food and Drug Administration). Besides, DOF cooperates with Ministry of Industry
(Department of Industrial Works) for fisheries import aspect. Various private organizations
working involved with DOF for production and fisheries products export are Thai Frozen
Foods Association; Food Processors Association of Thailand; Thai Shrimp Association; and
Ornamental Fish Association.


5HYLHZRIOHJDOGHILQLWLRQVDQGWHUPVUHODWHGWRE\FDWFK

/HJDOGHILQLWLRQVDQGWHUPVUHODWHGWRE\FDWFK
Thailand has no legal definition for bycatch but fishers are familiar with the word trashfish
rather than bycatch. Trashfish is a combination of true trashfish and small juveniles of
economic fish. There is also no discard from marine capture in Thailand, all landing products
can be utilized into various processes. 
%\FDWFK
Bycatch in the sense of scientific works are fish caught unintentionally in a fishery while
intending to catch other fish. Bycatch are either of a different species or juveniles of the target
species. The OECD (1997) defines bycatch as "total fishing mortality excluding that
accounted directly by the retained catch of target species". There are at least four different
ways the word E\FDWFK is used in fisheries:
•
•
•
•

Catch which is retained and sold but which is not the target species for the fishery;
Species/sizes/sexes of fish which fishermen discard;
Non-target fish whether retained and sold or discarded and
Unwanted invertebrate species such as echinoderms and non-commercial crustaceans.

'LVFDUG
Discarding impacts on the environment in two ways; firstly, through increased mortality to
target and non-target species, particularly at juvenile life-history stages, and secondly, through
alteration of food webs by supplying increased levels of food to scavenging organisms on the
sea floor, and to sea birds. The survival of discarded fish and invertebrates is variable and
depends on species and fishing gear used.
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Alverson HWDO (1994) and other workers associated with shrimp trawling identified the discard
as the incidental catch of non target species. The use of selection technology in reducing the
incidental catch of non-shrimp in temperature waters does, however, seem to be affecting the
amount of bycatch discarded and recent evidence suggests that in many parts of the world
tropical shrimp bycatch which was once discarded is now being utilized.

7UDVKILVK
In Thailand, the word trashfish has been defined by Hyase and Meemeskul (1987) that
trashfish are used mainly for fish meal products or as food for cultured fish or for ducks. The
word trashfish generally refers to fish not used for human consumption, that is, primarily for
aquaculture and livestock feeds. The word low value fish refers to fish of low commercial
value (although of higher value than trash fish), some of which are used in aquaculture feeds
and some of which go to human consumption. In this report the word trash fish is used to
refer to both groups. Trash fish comprised a considerable number of juvenile and young fish
of economical important species; it should be noted that an increase in fishing capacity for
trashfish capture in shallow waters and using smaller cod-end mesh size in capturing, it has
resulted in a reduction of young economic fish in the trashfish component and further fish
stocks could not recover by nature as well.
Trashfish from commercial landing in the Gulf of Thailand has been grouped into 3 groups
(Hyase and Meemeskul, 1987) as follow:
1. 8QIDYRUDEOHJURXSconsists of


a. Bad taste or inedible fish, no commercial value (Apogonidae, Balistidae,
Lagocephalidae, Labridae, Tetraodontidae etc.



b. Small sized economic species (Leiognathidae, Apogonidae, Bohidae, Pleuronectidae,
Balistidae, Fistulariidae, 3HQWDSULRQ spp.


c. Juvenile of economic fish (Synodontidae, Nemiptidae, Mullidae, Priacanthidae,
Lutjanidae,Scolopsidae, Trichiuridae, other demersal and pelagic fish.



d. Too small quantity in catch (almost economic species)



e. Low price (not fresh fish- pelagic fish)
2. )DYRUDEOHJURXSthis group has market value
Economic group, the group comprised unsold fish and local or private consumption


/HJLVODWLRQDQGUHJXODWLRQV HJH[HFXWLYHRUGHUVGHFUHHVHWF ±FXUUHQWDQG
SURSRVHG±UHODWHGWRWUDZOILVKHULHVDQGE\FDWFKPDQDJHPHQW
Under the Thai Fisheries Act B.E. 2490 (1947), Section 32, The Minister or provincial
governor in his jurisdiction and with the approval of the Minister is empowered to issue a
notification determining:
(1) the size of mesh and dimension of every kind of fishing implement, and size, kind,
number and parts of fishing implement, which is permitted in fisheries;
(2) any kind of fishing implement which is absolutely forbidden to be used in fisheries;
(3) the distance between each stationary gear;
(4) the methods of using every kind of fishing implement;
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the spawning and breeding seasons, fishing implement and methods of fishing in any
fisheries during the said season;
the kind, size and maximum number of aquatic animals the fishing of which is
permissible;
certain kinds of aquatic animals the fishing of which is absolutely forbidden is
absolutely prohibited.

Several Notifications for trawl and push net fisheries in the Gulf of Thailand have been issued
under this Section (32) as follows:
a). trawl and push net with motor vessels are prohibited within 3,000 m from shore line
in order to conserve young aquatic animals and their eggs from being caught and
destroyed;
b). trawl, push net, La-wa, shrimp push net, Sergestid push net, and other similar nets of
similar use with motor vessel or engine, absolutely in fishing throughout the Lake of
Songkhla, including Talay Noi in the locality of Songkhla and Pattalung provinces;
c). any kind and any size of trawls, push nets, la-wa, zip, shrimp push net, Sergestid
push net, and all kinds of bag nets with motor vessel or engine in fishing in the
coastal areas of Cholburi province (as indicated in the map attached) of in any
means as from September 1 to the end of February of every year are prohibited;
d). Prohibition of certain kind of fishing appliances in spawning and breeding seasons in
the locality of Prachuab Kiri Khan-Chumporn-Surat Thani provinces;
e). Determination on fixing TED with shrimp trawl fishery (At present this issue is
eliminated-May 2010). No person shall absolutely use a shrimp trawl with any kind
of motor vessel for fishing in fisheries in the gulf or bay of any seaside provinces.
Exemption shall be allowed to the fishing by using shrimp trawls that have already
fixed with turtle excluder devices or other similar appliance of similar use as in the
pictures annexed hereto;
f). Sea grass bed protection; and
g). Beam trawl is prohibited in locality area in Cholburi province.

5HOHYDQW QDWLRQDOORFDO OHJLVODWLRQ ZLWK UHJDUG WR GHFHQWUDOL]DWLRQ RI ILVKHULHV
PDQDJHPHQW FRPDQDJHPHQW DUUDQJHPHQWV DQG VSDWLDO PDQDJHPHQW HJ ILVKHULHV
UHIXJLD 
Implementation of the Fisheries Act is carried out primarily at the Provincial and District
(sub-provincial) level. The 1994 Royal Decree on Administration, in combination with the
1992 Administration Act, sets out the authority of both the Provincial Fishery Officer (each
province has a Provincial Fishery Officer) and the District Fishery Officers. The District
Office and the officers therein report to the Provincial Officer. Because the authority of
Provincial Fishery and District Fishery officers is derived simultaneously from the 1994
Royal Decree, the 1992 Administration Act and the 1947 Fisheries Act, the relationship
between these officers and both the Provincial Governor and the Department of Fisheries are
complicated. It appears that while the District and Provincial Officers have implementation
responsibilities under the Fisheries Act, they report through the Provincial Governor to
Department of Fisheries rather than directly to senior officials in Department of Fisheries.
While the Provincial and District Officers do not answer to, nor are under the control of the
Provincial Governor, the cooperation of the Provincial Governor is important if smooth
relations are to exist between the fishery officers and Bangkok. Other aspects of the broader
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Department of Fisheries mandate set out in the 1994 Royal Decree are implemented or carried
out by the 30 divisions or institutions within the Department of Fisheries.
The provincial fishery officers and local authority can request for Provincial Notification to
manage their own resources through the National Constitution: State is to promote and
encourage public participation in the preservation and exploitation of natural resources and,
more generally, in the maintenance and protection of the environment. That Notification
should be well collaborated to the Fisheries Act. One good example is Bang Saphan Bay
Community based Fishery Management that has demarcated their management zones.
3URYLQFLDO*RYHUQRUV
Consistent with the 1947 Fisheries Act and with the decentralization of authority within
Thailand, Provincial Governors can be given certain authorities by the Minister respecting the
fishing activities that take place within their jurisdiction. While it is sometimes asserted that a
Provincial Governor has jurisdiction and responsibility for all matters (including fisheries)
which arise within the territory of a province, the jurisdiction and responsibility of a
Provincial Governor arises from legislation, thus the authority of a Provincial Governor is not
inherent but is delegated. Under the 1947 Fisheries Act, the Provincial Governor could be
delegated authority regarding fisheries matters within his jurisdiction. This was done through
administrative and governmental organization decrees, legislation, regulations and
notifications.
Regarding to the Ao Bo To Act B. E 2537 (1994) and revision Act 2542 (1999) No. 3
concerning the natural resources and environment management in harmonize to the
Constitution of the Kingdom of Thailand B.E. 2550 (2007) Section 66, 67 and 85 and the
Fisheries Act B.E. 2490 (1947) Section 67 (subsection 7) and Section 71, the co-management
or community based fishery management or fishery refugia can be settle through participatory
approach.


5HYLHZRIPDQDJHPHQWPHDVXUHVDSSOLHGWRWKHFRQFHUQHGIOHHW
D

OLFHQVLQJVFKHPH

The 1947 Fishery Act contains numerous provisions regarding the registration of vessels,
fishers and fishing gear. Generally, the approach of the 1947 Fisheries Act was that, if an
individual paid the required fee, then registration had taken place and fishing could occur.
Registration of this type is important for determining the numbers of fishers, vessels and types
of gear in use. The Department of Fisheries have the authority to manage the marine resources
in Thai waters and the fishing activities of Thai flag fishing vessels have been accomplished
with the use of licences, permits and written permissions from the bilateral arrangement. At
the moment, the vessel registration is on the hand of Marine Department which responsible
for all kinds of vessels whereas the fishing gear registration is responsible by the Department
of Fisheries.
E

HIIRUWFRQWURO

The effort control has been issued by the Department of Fisheries as follows:
 mesh size regulation for pelagic fish caught by purse seine with light using mesh not
less than 2.5 cm; for anchovy with light using mesh size not less than 0.6 cm; for
squid fishing with light the mesh using is not less than 3.2 cm and for short necked
clam the sieve size not less than 1.2 cm and coincided with prohibit to posses dredge
more than 3 number during operation and boat size less than 25 m LOA as well. At
81







0DOD6XSRQJSDQ
0D\

present there is no mesh size regulation for trawler and the DOF is determining to
regulate for mesh size use in the bottom part of crab trap;
 Number of boat, the DOF has implemented boat-tenure system for trawlers. To
freezing the number by no transferring license to other person except for the son,
licenses have to continue in every fishing year (1 April to 31 March of the following
year) otherwise the license will be cancelled;
 Any size of fishing boat with engine or motor could not fish thoroughly within 3,000
m from shoreline;
 no entry for new building fishing boat except for fishing outside Thai water and
having a permission document from the juristic country fishing ground.
F FORVXUHV E\DUHDDQGE\VHDVRQ 03$V
The Ministry of Agriculture and Cooperatives has issued several Notifications to protect
nursing area and spawning season for marine animals in several areas both in the Gulf of
Thailand and in the Andaman Sea, e.g. areas located in Trad, Cholburi, Prachuab-ChumpornSurat Thani, Songkhla lake, Pattani provinces. An example is shown in Prachuab Kiri KhanChumporn-Surat Thani provinces, this Notification has been issued on 2 November 1984 and
has been developed to cover the present fishery situation.
The prohibition of certain kind of fishing appliances in spawning and breeding seasons in the
locality of Prachuab Kiri Khan-Chumporn-Surat Thani provinces; which detailed in:
1. area demarcated as indicated in the map attached (Map 1);
2. closed season during 15 February to 15 May annually; and
3. prohibited types of fishing gear:
a). all types of trawling fishing boats which operating with engine, except one boat
fishing at night time and LOA less than 16 m;
b). motorized fishing boat using encircling gill net in operation or similar method;
c). light luring purse seine with mesh size larger than 2.5 cm;
d). all light luring anchovy purse seines are prohibited; and
e). motorized push net with LOA more than 14 m is prohibited.
At first this closed area and season measure was covered only for Indo-Pacific mackerel, since
from the intensive studies on the life history, fish larvae, the mortality and the migratory
routes of this species that were clearly shown and documented via several research works
(Map 2). The Department of Fisheries decided to protect the Indo-Pacific mackerel for
sustainable used. This species is also well known and favorable for most Thai people. Later
on there were several research work evidences that not only Indo-Pacific mackerel has its
nursing area and spawning ground but also several demersal and invertebrate animals have
spawning grown and nursing at this area. Further the closed area and closed season measures
were revised to cover all important economic species as appeared in the above mention.
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Map 1. Closed area and closed season with types of fishing gear prohibited. The closed area is
covered 26,400 km2.
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Map 2. Life cycle and migratory route of Indo-Pacific mackerel
 5DVWUHOOLJHUEUDFK\VRPD) in the Gulf of Thailand
(Adapted from Menasveta, 1980)
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JHDUUHJXODWLRQVWRLPSURYHVSHFLHVDQGVL]HVHOHFWLYLW\

At present there is no direct measures and regulation for trawl gear to improve species and
size selectivity. Sizes and species selectivities are only issued for purse seine, anchovy purse
seine, squid light luring fishing and short necked clam dredge. In near future DOF would have
limited cod end mesh size for trawlers and for swimming crab trap.
H

HE\FDWFKUHGXFWLRQPHDVXUHV
In Thailand there is no direct measures for bycatch reduction; The DOF has reduced number
of push net fishing boats for several years (started in 1997 to 2003) which could reduce some
amounts of trash fish caught by push net. Next step, DOF will request the government budget
to compensate for those trawlers whose want to quit or change to another more selective size
and species to fish; environmental friendly fishing gear or aquaculture for plankton eater fish,
e.g. oyster, mussel, blood clam etc.

I

IRWKHU
1) initiate the local fish groups/community and local authorities to establish reserved area
(closed area and season, MPA or refugia) for small scale fisheries at localities using
local law and regulation coincident with DOF law and regulation;
2) revision of up to date license fees, one who destroys environment or catches more
should have to pay more;
3) take action for some types of efficient fishing gear that did not yet included in the list
of fishing in tool coordinates;
4) Initiate trawlers to fit JTED to reduce juvenile capture;
5) Initiate trawlers to change their mesh sizes codend for some times and then issue
measures to control and regulate; and
6) Reduce or stop subsidize for trawlers (green and purple fuel).


&RPSOLDQFHZLWKUHJXODWLRQV

$UHYLHZRI0&6V\VWHPVLQSODFHIRUWUDZOILVKHULHVLQFOXGLQJXVHRI906IRU
PRQLWRULQJWUDZOYHVVHOV
0RQLWRULQJ&RQWURODQG6XUYHLOODQFH 0&6 
Along with the potential for enhanced economic benefits, the 1982 Convention on the Law of
the Sea also brought with it responsibilities for coastal States in the utilization of resources in
EEZs. It is this latter responsibility that, in many cases, has demonstrated the need for
development and control over the use of a country's marine resources. Fisheries are central to
this development, as fish and their habitats are key resources in the exclusive economic zone.
Although the objectives of fisheries management and MCS are generally to take advantage of
the economic opportunities of the extension of the EEZ, they also include the exercise of
sovereign rights over the zone, conservation of marine resources, and collection of
appropriate data on activities to ensure sound, rational oceans and fisheries management
planning. Fisheries MCS needs to be defined in light of these points.
0&6 has aspects distinct from ILVKHULHVPDQDJHPHQW, although there is overlap. According
to the 2003 FAO paper on Recent Trends, fisheries management consists of:
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• Data collection and analysis
• Participatory management planning
• Establishing a regulatory framework
o
Input controls
o
Operational and output controls
• Implementation

0DQDJHPHQWFULWHULDLQFOXGH
• Establishing designated fishing areas in which no fishing, fishing by vessels with

permits, or open fishing is allowed.
• Restrictions on fishing gear, including the banning of certain types on vessels in

given areas, or controls on such parameters as the mesh size of fishing nets. These
restrictions can be enforced only by physical inspection at sea or at dockside.
• Catch and quota controls, by species or total take
o Days at sea
o Daily time at sea
o Seasonal catch limits
o Per-trip catch limits
o Limits on catch within certain areas
o Individual (vessel) transferable quotas
o Minimum or maximum fish sizes
o Bycatch
•Vessel movement controls
o Into areas
o Exiting areas
o Sightings in areas
•
•
•

Onboard observers
Licensing
Vessel inspection

While MCS, in the basic FAO definitions, does not include HQIRUFHPHQW, that category will be
included here as part of the means of implementing MCS operations. In MCS discussions,
there is a strong emphasis that the success of MCS is not to be measured in number of arrests,
but in the level of compliance with presumably reasonable frameworks (i.e., the "control" part
of MCS). If a sense of participation in the development of controls, as well as peer pressure,
leads to meeting the fisheries management controls without a single arrest, the MCS program
is successful (Wikipedia.org,2010Flewwering, 1999).
0RQLWRULQJ
A 1981 Conference of Experts defined PRQLWRULQJ as "WKH FRQWLQXRXV UHTXLUHPHQW IRU WKH
PHDVXUHPHQW RI ILVKLQJ HIIRUW FKDUDFWHULVWLFV DQG UHVRXUFH \LHOGV" This was expanded, in a
1993 workshop to include the measurement of:
•
•
•

catch;
species composition;
fishing effort;
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bycatch (i.e., species other than the targeted one incidentally captured by the
primary effort) and
area of operation.

&RQWURO
According to the 1981 Conference of Experts, FRQWURO is the "UHJXODWRU\ FRQGLWLRQV XQGHU
ZKLFKWKHH[SORLWDWLRQRIWKHUHVRXUFHPD\EHFRQGXFWHG This is usually considered to consist
of legislation, regulations, and international agreements. Each of these should describe the
management measures required and the requirements that will be enforced. The actual
enforcement mechanisms are not part of control.
6XUYHLOODQFH
Surveillance, according to the 1981 Conference of Experts, is "WKH GHJUHH DQG W\SHV RI
REVHUYDWLRQUHTXLUHGWRPDLQWDLQFRPSOLDQFHZLWKWKHUHJXODWRU\FRQWUROVLPSRVHGRQILVKLQJ
DFWLYLWLHV" The Ghana workshop termed it the "UHJXODWLRQ DQG VXSHUYLVLRQ RI ILVKLQJ
DFWLYLW\." This definition does not clearly include enforcement.
Many systems are involved in the technical process of surveillance. Radar, including coastal,
airborne, and space borne systems, may be intended for national security or law enforcement,
but can simultaneously provide information to fisheries management and environmental
protection authorities.
(QIRUFHPHQW
Enforcement ranges from self-regulation to onboard observers to patrol platforms (vessels and
aircraft) to law enforcement activity.
MCS implementation has sea (log book by fishers and catch reporting by onboard observers)
land (Catch inspectors, electronic instrument), and aerospace (Low-flying aircraft can visually
identify fishing vessels) aspects. Monitoring systems, such as Vessel monitoring system, may
operate in all three of these regimes. These aspects also affect other maritime systems that can
cooperate with VMS.
Also on the fishing vessel can be the shipboard components of vessel monitoring system
(VMS). These can be independent systems involving navigational and time input, embedded
and dedicated computer, and radio transmission of reports. The transmission is usually via
satellite, but some countries are using coastal VHF repeater systems.
9HVVHOPRQLWRULQJV\VWHPV (VMS) are used in commercial fishing to allow environmental and
fisheries regulatory organizations to monitor, minimally, the position, time at a position, and
course and speed of fishing vessels. They are a key part of monitoring control and
surveillance (MCS) programs at the national and international levels. VMS may be used to
monitor vessels in the territorial waters of a country or a subdivision of a country, or in
the Exclusive Economic Zones (EEZ) that extend 200 nautical miles (370.4 km) from the
coasts of many countries.
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Detail of VMS approved equipment and operational use will vary with the requirements of the
nation of the vessel's registry, and the regional or national water in which the vessel is
operating. Fisheries followed by VMS fall into two main categories:
- Local/regional fish
- Highly migratory species (HMS) such as tuna and billfish
In case of Thailand, the MCS system has been implemented for those fishing vessels that
fishing in neighboring countries e.g. Malaysia. In the EEZ areas of the country, there is no
establishment of this system for Thai fishers due to too expensive for them and has no well
understanding situation. In some coastal areas funded by Coastal Habitat and Resource
Management (CHARM EU funding) project, the small scale fishers in the Andaman Sea coast
have VMS system using coastal VHF repeater system to report local authorities to arrest
illegal fishing boats that poaching into reserved areas.
9HVVHO3RVLWLRQLQJ6\VWHP 936 
VPS is functioned by using mobile phone, GPS (Global Position System) and satellite to
communicate between on board at sea and on land at office. VPS will report where the fishing
vessel is by using (Fig. 36):
a) the telecommunication like GSM (Global Service Mobile) for communication
between the vessels at sea and the offices on land, and
b) GPS (Global Positioning System) for vessel position on Earth.
In 2008, the Department of Fisheries (DOF), National Electronics and Computer Technology
Center (NECTEC) and Geo-informatics and Space Technology Development Agency
(GISTDA) have initiated the pilot project of using the Vessel Positioning System and Satellite
Imagery. The overall number of vessels to be equipped with VPS is 50 vessels. The main
objective is to find out the possibility of implementing the vessel monitoring system in Thai
waters in terms of
¾ the reliability of the VPS equipments,
¾ the willingness of fishing vessel owners, and
¾ role of satellite imagery, particularly THEOS (Thailand Earth Observation Satellite;
the first Thailand Resource Satellite) assisting in mapping the vessel distribution at the
appropriately available time.
However, Thailand has monitoring and sampling surveys for catch, species composition,
fishing effort, trash fish (bycatch i.e., species other than the targeted one incidentally captured
by the primary effort) and area of operation or fishing grounds. Law and regulation control
through enforcement for closed area and closed season, reserved area within 3 km or 3nm in
some proclaimed localities.
Although there is much written documents about MCS but there is no method directly to the
fishery authority responsible for decision regarding the fisheries in the country with guidance
and advice on how to introduce or strengthen the MCS. In Thailand there is no established
system for monitoring, control and surveillance of maritime zones to conserve her marine
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fisheries and associated habitats. In such situation the country needs assistance in addressing
this issue.

Figure 36. The Vessel Position System (VPS) function.
/HYHORIFRPSOLDQFHZLWKUHJXODWLRQV
The level of compliance with trawl fisheries regulation of the DOF regarding to the illegal
fishing in reserve/conserved and other areas is limited only arresting the illegal fishing boats,
gear and illegal seamen sending to police for judgments. These measures/regulations are also
transferred to Marine Department, Marine Navy, the Department of Marine Coastal
Resources and Fishery provincial offices for arresting illegal fishing.

3UREOHPVHQFRXQWHUHGZLWKUHJDUGWRE\FDWFKGLVFDUGVDQGPDQDJHPHQWRIFRQFHUQHGIOHHWV
&DSWXUHRIMXYHQLOHV QDPHVSHFLHVDQGDPRXQWV ODUJHUVSHFLHV LQFOXGLQJWXUWOHV
VKDUNVDQGUD\V 
1). Since the marine resources especially demersal fish are scarce, fishers try to use smaller
mesh size to intending catch more small fish or trash fish to compensate the loosing benefit
from big fish.
2). Area preservation for juvenile and spawners are usually invaded by commercial fishers
who want to catch more fish without awareness of depletion of fish stocks.
3). Small scale fishers gathering to protect their areas of fishing against commercial fishers
causing conflict problem for overlapping fishing grounds.
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4). Illegal fishing boats are still fishing by using another fishing license permit, especially
trawlers.
Thailand adopted the CCRF as one of its major tools for fisheries management throughout the
State and has take action to implement the IPOA-SHARKs through the collection of statistics,
the undertaking of biological studies and the development of a national plan of action.
Thailand endorsed the IPOA-IUU and is in the process of establishing the IPOA-IUU through
a national committee to supervise and provide guidance and policy to implement NPOA-IUU
in order to ensure that Thailand is a responsible fishing nation.
,QWHUDFWLRQVRIFRDVWDOWUDZOILVKHULHVZLWKRWKHUHFRV\VWHPFRPSRQHQWVZLWKSURKLELWHG
SURWHFWHGDQGWKUHDWHQHGVSHFLHVDQGZLWKYXOQHUDEOHERWWRPKDELWDWV
Fishers are accepted to have more areas closure, agree to have more installation of artificial
reef (AR) to protect sea bottom and as fish shelter to protect threatened species and
rehabilitation of the resource and habitats.

&RQIOLFWVEHWZHHQGLIIHUHQWIOHHWVHJPHQWVILVKHULHVDQGRWKHUUHVRXUFHXVHUV
5HYLHZRIVSHFLILFVLWXDWLRQVZKHUHFRQIOLFWVRFFXUEHWZHHQGLIIHUHQWUHVRXUFHXVHUVDQG
VWDNHKROGHUJURXSV
The conflict between traditional or the coastal small scale fishers and the commercial or the
large scale fishers has long been realized in many countries including Thailand. The word
conflict implies the competition between these two groups of fishers both in the sea and on
the land.
The advancement of fishing technologies especially the trawling fishery has given a great
advantage for the commercial fishers over the traditional fishers. The encroachment of
trawlers into the area three kilometers from the shoreline removed marine resources from the
traditional fishers is an example of such conflict. The decreasing coastal fish species, and
then worsen initial ecological condition are directly affected to the traditional fishers who use
the stationary fishing gear such as squid trap, crab gillnet, shrimp trammel net or the simple
movable gear such as push net. The conflicts on the fishing areas are usually occurred over
the Gulf of Thailand and Andaman Sea; in the gulf the mostly occurred areas are in Trad,
Chumporn and Surat Thani Provinces. Direct losses occurred to the small scale fishers when
their fishing gear were damaged or towed away by the encroachment of commercial boats
within three km. Shortnecked clam dredging versus small scale fisheries at near shore areas is
usually occurred. The arrested trawlers which are fishing at trans-boundary areas of
neighboring countries make political issues among neighboring countries.
The competition between the two fisher groups (LSF and SSF) also happens in the market
level, both in the input and the output markets. Due to the scale of operation, the commercial
fishers will have the better bargaining power to obtain the lower input and the higher output
prices. Scale of economy also helps the commercial fishers to have more efficient use of
input factor than the small scale. There is no fisheries policy directly employed to solve the
problem between those fisher groups. Most of the government agencies and private
organizations were also concentrated relatively more on the commercial fisheries. The
voiceless coastal fishers which is in fact, the majority of the fishers (about 87 % in population
but contributes only about 13 % of total marine production) have to struggle mostly by
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themselves. The development of the fishery industry as well as the implementation of fishery
regulations have not been sufficiently supported the major part of the small scale fisher
population

1DWXUHRIFRQIOLFW
Nature of conflict is dealing with the overlapping fishing area of the small scale and
commercial fishers such as the shortnecked clam fishers come to fish in the near shore area
and destroy the benthic habitat which is the fishing ground of the small scale fisher; anchovy
light luring at near shore fishing that capture young and juvenile fish in high percentage apart
from anchovy; trawlers fish in the area which the small scale fishers have placed their trap
and their traps were destroyed.

+RZWKHFRQIOLFWLVDGGUHVVHG
The fishery conflicts have been addressed and solved in case by case, for example in the case
of the anchovy fishery which using fishing zone to solve the problem in Songkhla province. 
There has a long history for anchovy fishery that makes conflict to other types of fishing gear
and the fishers frequently request DOF to except some fishery regulations for anchovy
fishery. At present there are several Notifications of the Ministry of Agriculture and
Cooperatives that directly regulate the anchovy fishery, e.g. a Notification issued on 1
February 2000, setting the program for the fishers who used anchovy nets to register and
apply for fishing licenses and control mesh size (0.6 cm); a Notification issued on 23 March
2001, banning the anchovy lift net and falling net used with electric generator to catch
anchovy. Until now the fishers are frequently request DOF to allow them to use smaller mesh
size (0.5 cm).
Previously, the anchovy fishers operate their fishing activities more concentrate in the eastern
and central Gulf of Thailand until 1996, the resources were scarce. They extended their
fishing activities to southward. Conflicts occurred between the one who move in and that the
local fishers. Usually, the fishery resources are considered as opened access that anyone can
move to anywhere to fish. In this case the local fishers in Songkhla province did not allow
outsiders to move in their areas. The seriousness conflicts continually increased.
Consequently, the Board of National Policy agreed to set up Songkhla as an example area for
case study of anchovy fishery using a zoning system with the following details:
i. Area within 5 nm would be used for local fishery
ii. Areas within 5–12 nm would be used for anchovy falling and lift nets
iii. Areas within 12–15 nm would be used as a buffer zone
iv. Areas more than 15 nm would be used for bigger size boat for anchovy falling and
lift nets
It is note that there is no setting for suitable number of fishing boats in each zone that led to
less catch in zone 5-12 nm in recent year.

2WKHUSUREOHPVUHODWHGWRILVKHULHVPDQDJHPHQWHJZLWKUHJDUGWR


(FRQRPLFDQGRUELRORJLFDORYHUILVKLQJ
a). Fishers try to compensate from loosing big fish capture by using small mesh to catch
more juvenile economical fish including true trash fish. These will cause recruitment
over fishing of the fish stocks.
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b). Fish handling should be improved for more fresh fish product during the line of
preservation and transportation including clean containers.
c). Some fish families in trash fish component are currently being over fished. However,
as many of these families are caught both as trash fish and for other commercial uses,
the relative contribution of these needs to be understood. The role of the expansion of
the fishing grounds over time also needs to be examined.


)OHHWFDSDFLW\DQGILVKLQJHIIRUW
Excess number of fishing boats, especially the illegal fishing boats should be eliminated
out of the fisheries for first step.



0&6HQIRUFHPHQW
- Nowadays, MCS system is still very expensive for Thai trawlers who fish in the EEZs
areas.
- Enforcement from several governmental sectors is confused and using different
standard in regulation and enforce.



2WKHU
Some fishery management measures are not yet decentralized to local authority which
can make people in the area trouble e.g. the local community has implemented their
areas to conserve some fish species, no fishing in spawning season but the fishers come
from outside to fish. There is no method to arrest due to fisheries are open accesses and
no official boundary in the sea.

,PSRUWDQFHRIE\FDWFKIURPDVRFLRHFRQRPLFSRLQWRIYLHZWKDWFRXOGFRQVWLWXWHD
GLVLQFHQWLYHIRUUHGXFLQJE\FDWFK

,QFRPHIRUILVKHUVDQGSRVWKDUYHVWKDQGOHUV
For social economic point of view to reducing by catch from trawl fisheries, it needs to collect
intensively data on the economic and social cost and return for the complete market. Models
should also look at how these economic and social benefits will change with changes in the
market pathways.

'HPDQGIURPDTXDFXOWXUH
Recently, the quantity of trash fish and low value food fish demand from aquaculture sector is
not enough due to the quantity of aquaculture production has increased. Even though the very
high demand of fishmeal that the local trash fish could not serve adequately, the fishmeal
from abroad such as Peru has been imported as well as the feed pellets to complementary the
need.. However the trends of commercial landings catch of trash fish and low value food fish
are slightly decreasing continuously and so there might be the more obstacles for reaching the
goals of increased aquaculture production. It is difficult to estimate on the amounts of
imported feed and fishmeal in the country. This information would be critical in assessing the
country level demand for local “trash feed” in aquaculture feeds.
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6(&7,21.(<$&7,9,7,(66758&785(6$1'3(5&(37,216

Under the Master Plan for Marine Fisheries Management (2009-2013), there are activities and
programs in support of by catch management and sustainable fisheries as follows:
'HYHORSDQGSURPRWHILVKLQJJHDUDQGILVKLQJPHWKRGVIRUVXVWDLQDEOHILVKHULHV
1.1 Prescribe measures for control of destructive fishing gear and methods, and
overcapacity.
1.2 Promote research and improvement of fishing gear that are ecosystem and
environmental friendly
1.3 Educate, train, and support the use of fishing gears, equipment, and fishing methods
that ascertain sustainable fisheries.
 5HJXODWH WKH SUDFWLFHV WKDW DUH LOOHJDO DQG GHVWUXFWLYH WR WKH ILVK VWRFNV DQG WKHLU
KDELWDWV
2.1 Recognize and promote the use of fishing gear and their ancillary equipment as
prescribed by law;
2.2 Control the marketing of illegal catch;
2.3 Initiate legislative process for the control of illegal possession of certain species
and/or sizes of aquatic animals;
2.4 Promote and support the fishing practices leading to the reduction of bycatch and
trash fish;
2.5 Promote and support the fishing practices leading to the reduction of bycatch and
trash fish and
2.6 Improve MCS measures including the measures of Port State control that is actively
participated by local governments and fisher organizations.
3URPRWHWKHXWLOLW\RIILVKFDWFKWRLWVIXOOHVWSRWHQWLDO
3.1 Initiate and promote the processes that effectively reduce the post-harvest loss, both
at sea and at any point of the transport chain.
3.2 Promote a full use of fish catch for human consumption, and any value-added
processing.
3.3 Improve basic infrastructure in fisheries and transportation to reduce the postharvest loss
3.4 Apply effective post-harvest handling to preserve the maximum possible value of
the catch.
'HYLVHPHWKRGVWRPDNHXVHRISRWHQWLDOPDULQHOLYLQJUHVRXUFHVWKDWKDYHQRWEHHQ
IXOO\XVHG



4.1 Encourage any research/experiment, and resource exploration to discover
unexploited or underexploited resources, e.g. living resources in deep sea and
along continental shelves.
4.2 Promote/support designing of fishing gear and fishing methods commensurate
with the living resources and are ecosystem and environmental friendly.
4.3 Conduct feasibility study to identify marketing feasibility, and to
demonstrate/encourage their utility by fishers.

93







0DOD6XSRQJSDQ
0D\

$FWLYLWLHVDQGSURJUDPVLQVXSSRUWRIE\FDWFKPDQDJHPHQWDQGVXVWDLQDEOHILVKHULHV
ZLWKUHJDUGWRILVKLQJRUSRVWKDUYHVWPDUNHWLQJDFWLYLWLHV 

'HVFULSWLRQRIFXUUHQWDQGSODQQHGDFWLYLWLHV
o *RYHUQPHQWDFWLYLWLHV
The Department of Fisheries has settle the Master Plan for Marine Fisheries Management for
ten years period which has been approved by the cabinet, The Action Plan will be
implemented which the plan is included the flowing activities concerning on bycatch issues
as:
a)

to reduce number of boats especially for trawlers in the Thai EEZ fishing zone
within 5 years and to initiate some bigger sized boats to change or adapt their
fishing gear to use long line to fish in the high sea within 8 years using
Agricultural revolving fund;

b)

to improve post harvest and handling process to meet health standard level;

c)

to establish 3 areas for fishery refugia in Trad (1) and Koh Sammui(2);

d)

to alternate destructive fishing gear to environment friendly fishing gear from year
2012-2014; targeting to PN and trawlers;

e)

to enlarge the MS codend of trawlers and propose management measures targeting
to the registered boats; .

d)

to improve/develop logistic facility for fish production, community central market
and fishing piers.
o 'RQRUIXQGHGSURMHFWVDQGDFWLYLWLHV

The donor funded projects and activities are SEAFDEC which provides technical assistant in
several research projects and meeting facilities; FAO provides technical assistant and funding
in several research projects and meeting facilities; the Fisheries Association of Thailand is
funding for some meals during some meetings and the Thai Oversea Fisheries Association is
funding for some meals during some meetings.
o 2WKHUDFWLYLWLHVFDUULHGRXW E\1*2VRURWKHURUJDQL]DWLRQV 
With regards to the fishery and coastal resource protection and conservation, the main NGOs
working in Thailand are Volunteer for Society Fund, Lae Tai Project, Southern Small-Scale
Fisheries Association, Yad Fon Association, and Wildlife Fund Thailand. These NGOs are
acting as the supporting and facilitating organizations in various mechanisms e.g. financial
and/or academic working, there are various activities from other NGOs working in
collaboration with them. The project programs can be implemented as sub-projects in which
the above major key NGOs are the executing agencies

3ODQQLQJDQGLPSOHPHQWDWLRQSURFHVVHV

:KLFKGLUHFWRUDWHVDUHHQJDJHGLQSODQQLQJPDQDJHPHQWPHDVXUHV"
The Administrative and Fisheries Management Bureau, Marine Fisheries Research and
Development Bureau, Policy and Planning Division, Provincial officers from coastal areas
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and the Fisheries Conservation Committee are engaged in the planning management measures
which the representatives from fishers/stakeholders are participated in the processes.


:KDWLVWKHSODQQLQJSURFHVVIRULQYHVWLJDWLQJDQGLPSOHPHQWLQJPDQDJHPHQW
PHDVXUHV"

The Marine Fisheries Research and Development Bureau has synthesized the results from
research works and proposed for conservation management measures then the Administrative
and Fisheries Management Bureau and Policy and Planning Division frequently consult to the
Marine Fisheries Research and Development Bureau and Provincial officers to formulate for
management measures. Further, the management measures are put into consideration from the
Fisheries Conservation and Management Committee which fishers or representatives of
stakeholders are participated and adoption. After adoption, DOF will hold a Fisher and
Stakeholder Meeting to closely investigate and consideration for acceptance. If there is some
problems the measures will be reconsidered and revisited again until having higher level for
acceptance from the meeting. Then the management measures will be approved and
announced to public before implement about 0ne month. The consideration of management
measures is taking long time for some measures which some measures will never come out to
implement due to some pressures from political and social issues.
o :KDWOHYHORISULYDWHVHFWRUSDUWLFLSDWLRQLVEHLQJSODQQHG"
Usually the private sectors will participate in some local meetings, bilateral arrangement
meetings between Thailand and neighboring countries at local, national, regional and
international levels. The private sectors will volunteer to implement some issues e.g. Good
quality product (Q-Mark) HAACP, VMS from local community and VPS.


(DUOLHUDFWLYLWLHVDQGUHVHDUFKFRQGXFWHGWRPLQLPL]HLPSDFWVRIILVKLQJ


5HYLHZVRIE\FDWFKDQGGLVFDUGVVWXGLHVDQGOLVWRIUHIHUHQFHV

([SHULPHQWDORQRSWLPXPPHVKVL]HXVHGLQWUDZOILVKHULHV

There were several research works on the enlargement of the cod end mesh size of trawlers in
the Gulf of Thailand and South China Sea (Meemeskul, 1979; Sinoda, Supongpan and
Supongpan, 1987). The optimum cod end mesh size of trawlers for 68 economic species was
ranging 4.5 – 5.5 cm and the trash fish caught being bigger when using larger mesh (Figs. 37
and 38). Figure 38 shows the yield and value were varied by mesh sizes used (Demersal
Fisheries Working Group, 1995;.Boonwanich, 2008) has also reported his experiments on the
retained catch using codend mesh sizes 4.0 and 6.0 cm of trawler as well as estimated gain
and loss within 6 months when enlarge mesh size.
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Figure 37. Size composition of trash fish caught by codend meshes 2.5 and 5.o cm.
(Sinoda, Supongpan and Supongpan, 1987).








Figure 38. Yield and value of fish caught were varied by cod end mesh sizes used in trawl fisheries
in the Gulf of Thailand.
(Demersal Fisheries Working Group, 1995).

5HYLHZVRIWHFKQRORJLHVLQWURGXFHGWRUHGXFHE\FDWFKDQG GLVFDUGV
-XYHQLOHDQG7UDVK([FOXGHU'HYLFHV -7('V 
Over years the Training Department of the Southeast Asian Fisheries Development Center has
completed a wide range of experimental fishing trials on the use of Juvenile and Trash
Excluder Devices (JTEDs). These trials have been investigated the effectiveness of the rigid
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sorting grid, rectangular window and semi-curved window types of JTEDs in releasing
juveniles of commercially important fish species and trash fish from demersal fish trawling
operations. Experiments began in Thai waters adjacent to the Provinces of Chumphon and
Prachuap Kirikhan in 1998. This initial work led to the identification of the rigid sorting grid
device as an effective tool in removing juvenile and trash fish from trawl capture.
In Thailand, experiments on the use of Juvenile and Trash Excluder Devices was on a
cooperative basis with the Thai Department of Fisheries. A series of experiments on JTEDs in
fish trawling operations were completed during two separate cruises. The first cruise took
place from 1st to 12th June 1998 in the waters off Chumphon province, and the second cruise
was conducted in the waters off Prachub Kirikan province from 28th September to 9th October
1998. The vessel, M.V. PRAMONG 1, was used for both cruises and series of experiments.
Two JTED types (rectangular shaped window and semi curved window) were used in these
experiments. The escapement and species composition were investigated. The trials took
place in water depths of 15 to 25 m, the percentage of release levels of commercial species,
cephalopod and trash fish were recorded.
It is note that there is no study on the loss and gain as well as social economic issues for using
JTED in the fisheries. How is the perception from the fishers and stakeholder in these issues?
There is a need to further study and experiment for using JTED in trawl fisheries in Thailand.
5HYLHZVRIVXFFHVVIDLOXUHZLWKE\FDWFKPDQDJHPHQWDQGGLVFDUGUHGXFWLRQPHDVXUHV
7XUWOH([FOXGLQJ'HYLFHV 7('V 
Turtle Excluding Devices were used to fit with shrimp nets when they operated and its have
mouth openings to release bycatch or unwanted animals. Sea turtles are animal which are
captured incidentally by shrimp trawlers in Mexico. USA has used Turtles Conservation issue
as a trade barrier for shrimp imported from several exporting countries, e.g. in Asian countries
included Thailand. Several trials have been made in collaboration with SEAFDEC and
Kasetsart University to modify and fit TEDs with small sized shrimp trawlers in Thailand.
Fishers could not bear for more fuel consumed and loosed incomes. The installations of TEDs
were not favor by the Thai fishers. Even though, the Department of Fisheries has given TEDS
for free of charge to them. Thailand has announced for the shrimp trawler to fit TED when
fishing since 1996. The announcement was affected by the USA regulation (1 May 1996) that
the shrimp exporting countries have to install TEDs to conserve sea turtle. In Thailand sea
turtle may be caught some but few and was released after captured. Thai people believe to
release turtle then they will have long lives. The Department of Fisheries and the Navy
Department have preserved egg laying places and rearing sea turtle for several decades.
Thailand, Malaysia, India and Pakistan are main shrimp exporting countries in Asia to USA.
The USA regulation makes these countries feel unfair trade barrier using sea turtle as an
instrument. Then these countries were cooperated to request the Appellate Body of WTO to
consider this serious issue in 1996. Several arguments (GATT, WTO regulation) have been
considered and at last these countries have won. The USA has announced to allow Thailand,
Malaysia, India, Bangladesh and other 38 stakeholder countries can export their shrimps into
USA since 1 May 1998.
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RHYLHZVRIVWXGLHVRIWKHLPSDFWRIWUDZOLQJRQVHDEHGKDELWDWV
Experiments were made by using research vessel for beam trawling in Cholburi province. The
beam trawling of fishers has modified to have two boat-shaped concretes to drag upon surface
of sea bottom which it can destroy everything on the way passing. Marine benthic organism,
sea grass, coral and artificial reef were destroyed. The results of the experiment led to DOF
issuing special management measure for this area.

5HYLHZVRIVWXGLHVRIWKHWHFKQRHFRQRPLFLPSDFWVRIFKDQJHVLQPDQDJHPHQWPHDVXUHV
WRWKHFRPPHUFLDOIOHHW
Similar to many marine fish stocks in Asia and elsewhere in the world, the demersal resources
in the Gulf of Thailand have been subjected to excessive levels of fishing effort since perhaps
as long as two to three decades. This has resulted in a change in catch composition with a
higher share of short-lived species in the catch. The influence on the value of the catch is not
unambiguously negative because several short-lived species including certain cephalopods
and crustaceans fetch good prices in the market. In general, fish prices showed real increases
over the last decade including so-called ‘trash-fish”, i.e. by-catches of small fishes that are
converted into fishmeal. The rapid growth in feed-intensive livestock and shrimp culture
production has resulted in a rapidly growing fishmeal market. However, there is certainly
concern about the impact on the Gulf of Thailand ecosystem and on bio-diversity of a
continuation of the very high levels of mostly indiscriminate fishing effort, especially bottom
trawling. While the immediate effect of a reduction of fishing effort could cause a decline in
the quantity and value of the catch, the long-term benefit is likely to be very large. This is
indicated by the findings of all three types of modelling approaches applied, namely surplus
production model (Gordon-Schaefer and Gordon-Fox), age-structured Thompson & Bell
model (BEAM 5) and mass-balance eco-system model (ECOPATH) (FAO/FISHCODE,
2000).
The immediate economic benefits arise from a reduction of harvesting costs. These are
comparatively much larger in the trawl and pushnet fisheries because of both higher capital
cost and higher operating costs, especially fuel costs. A reduction of fishing effort in the order
of forty to fifty percent would be required to realize the full resource rent potential of the Thai
demersal fisheries in the Gulf of Thailand. This would necessitate a major structural
adjustment in terms of creating incentives for voluntary exit from the fishery as well as in
terms of putting in place a management regime that would avoid a re-occurrence of excessive
fleet capacity and fishing effort. This could only be achieved in close partnership with the
fishing industry and by making available considerable financial and technical assistance for
the adjustment process, especially in its early stages, to compensate owners of
decommissioned fishing vessels and displaced crew and to strengthen management
capabilities and capacities at all levels including central and local government agencies and
community organizations.
:KDWLVWKHUHODWLRQVKLSEHWZHHQILVKHUVDQGUHVHDUFKHUVPDQDJHUVUHJDUGLQJ
E\FDWFKPDQDJHPHQW

3ULYDWHVHFWRUDGRSWLRQRIE\FDWFKPDQDJHPHQWWHFKQRORJLHV
From the results of the workshop held by the Department of Fisheries during 17-19 February
2010 at Bangkok: By catch management in trawl fisheries, the private sector has conceptual
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adoption for cod end mesh size enlargement, fitting the JTED to reduce juvenile fish and
introduction to use other sources of protein for making fish meal. Alternate area and season
closure is also proposed from the meeting.
3ULYDWHVHFWRUSDUWLFLSDWLRQLQE\FDWFKSURMHFWV
Some experiments have been made by the Department of Fisheries for cod end mesh size
enlargement of trawlers which participated by fishers and boat owner, consultation meeting to
reduce number of trawlers and using indicator for fishery management, it was apparent that
the private sector has good collaboration and understanding with researchers and the
Department of Fisheries.
3ULYDWHVHFWRUSHUVSHFWLYHRIE\FDWFKPDQDJHPHQW
Since then there still has no by catch management in Thailand. Anyhow, there is a plan for
reducing by catch about 20% from trash fish component.
3XEOLFDZDUHQHVVRIE\FDWFKPDQDJHPHQW
Public awareness of by catch management will be made through all kinds of media (TV,
Radio, newspaper, leaflet, brochure, poster, sticker and VDO or VCD).


0DUNHWGULYHUV

0DUNHWYDOXHFKDLQVWUXFWXUHIRUFDWFKDQGE\FDWFKSURGXFWVIURPWKHFRQFHUQHGWUDZO
IOHHW SURFHVVRUVWUDGHUVFRPSDQLHVGRPHVWLFDQGH[SRUWPDUNHWV 
The direct use of trash fish as feed for marine carnivorous finfish in Thailand is still practiced.
This is due to the traditional habit of the farmer as well as their believing of the attractant
qualities of trash fish a greater to cultured fish than that of formulated feed. Trash fish is
required in high volume as a finfish feed. According to the recorded data from farmers, the
average Food Converted Ratio (FCR) for sea bass and groupers were 7.5 and 5.5 respectively.
Therefore it is possible to estimate the consumption of trash fish by finfish culture as 112,894
metric tons. The main source of those trash fish was obtained from small scale fisheries,
which may not be included in the data of the total landed trash fish. The alternative to the use
of trash fish is formulated feed for both fish species. However, before this is possible, it will
be necessary to develop the pre-requisite infrastructures and relevant businesses such as
weaned fry hatcheries and suitable finfish feeds. Fish fry was fed on trash fish for long time,
fishers will not accept formulated feed and fry weaned, since then formulated feed are not yet
available (Thongrod, 2005).

According to the survey and inspect the fisher activities by the DOF officers. It was reported
that the low quality of by-catch product causing from improper handling. DOF is concerning
to improve the quality of the by catch, including trash fish. In 2003, there was a pilot project
aimed to improve packing methods and renew insulation of cold store room. As the results,
the problem of trash fish quality and the advantage after improvement of on board cold room
was reported below.
3UREOHPVFRQFHUQHGWUDVKILVKTXDOLW\ZHUH
− Packing methods
− Unsuitable ratio of ice and fish
− Over packing of both fish and ice in a tray
− Unhygienic practices
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Cold storage room too small
Fish trays are not well organized
Insufficient ice
Lack of cold rooms, or not working well

Chart 1 is the pathways of the fishmeal industry in Thailand.

Chart 1. The pathways of the fishmeal industry in Thailand
(Adapted from Thongrod, 2005).

([LVWLQJHFRODEHOLQJDQGRUFHUWLILFDWLRQVFKHPHV
o

)RUPDULQHSURGXFWV±GRPHVWLFRUH[SRUWPDUNHWV

SEAFDEC initiated member countries to prepare and research on ecolabel for Indo-Pacific
mackerel (5DVWUHOOLJHU EUDFK\VRPD). DOF has also research for swimming crab caught by
gillnet to have ecolabelling for domestic consumption. Several researches are ongoing.
However, the Ministry of Agriculture and Cooperatives has a Q-Mark for good quality
agriculture food to export.


([LVWLQJRUOLNHO\IXWXUHSULFHSUHPLXPVIRU³HFRIULHQGO\´SURGXFWV
At present there is no price premium for eco-friendly product in Thailand.



'RPHVWLFFRQVXPHUV¶SHUFHSWLRQRI³HFRIULHQGO\´SURGXFWV DZDUHQHVVRIWKH
FRQFHSW 
This is no evidence due to new issue for Thai fishers.
100







0DOD6XSRQJSDQ
0D\

6(&7,21352-(&7)2508/$7,21



:KDWLVWKHH[SHFWHGLPSDFWRIWKHSURMHFW"
• On fish catches – changes in volume and value of landed catches
• Fishers may not accept for their loosing volume and value of landed catches at first.
The government should have some incentives to compensate their lost benefit;
• On fishing capacity, employment and income of fishers in the concerned fleet
segment(s)will be affected;
• Less fishing capacity, employment and income of fishers may cause social problems
which have to find out how much and how to solve;
• On post-harvest sector – volumes and values treated, employment
• Less trash fish capture may cause fishmeal factory find other source such as imported
fishmeal or using other protein sources;
• Fish (bycatch) consumption, less capture of some economic small size species will
affect to surimi processing product;
• Inputs into other economic activities (aquaculture) in aquaculture, formulate food
feed should mix more percentage of bean to substitute fish protein;
• Conflicts (between resource users and/or other stakeholders less conflicts between
trawlers and small scale fishers;
• Relevant marine habitats relevant marine habitats will be the areas proposed by the
fishers participated in the workshop at the meeting February 2010 in Bangkok and
prescribed in the Plan of Action of the Master Plan for Marine Fisheries Management,
DOF;
• Legal and institutional structures–government, private sector, social society;
management measures for by catch management will be formulated and proposed;
• Regional cooperation on by catch management, regional cooperation on by catch
management will be implemented under guidance of SEAFDEC, FAO/RAP;
• Awareness raising, people have more awareness through meetings, conferences and all
kinds of media and
• Other, enhancement and rehabilitation (releasing seed fry and AR installation) and
fishery tourism will be promoted and enhanced.




:KRDUHWKHEHQHILFLDULHVDQGVWDNHKROGHUV"
• Direct and indirect beneficiaries, fishers, processing plant and coastal fishers at large.
• Stakeholder analysis will be conduct during the project implement




:KDWDUHWKHH[SHFWHGRXWFRPHV"
The overall expected outcome will be the fishery is sustainable which capture fishery
production comprises 80% of fish for consumption and 20% of trash fish
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:KDWDUHWKHRXWSXWV"
The output of the project will be as follows:
a). Low percent capture of juvenile fish
b). Excess number of boats are reduced targeting at PN, OBT and PT
c). Good Quality products;
d). Healthy Ecosystem; and
e). No conflicts among types of fishing.



:KDWDUHWKHPDLQDFWLYLWLHV"
The main prioritizing activites will be covered 8 activities as follows:
$FWLYLW\ . Local Meetings among fishers and stakeholders before starting the project to
announce and publicized, local workshops for preparing and work together and final
meeting for result presentation and by catch management measure formulation. These
activities will covered all projects before and after the project implementation.
$FWLYLW\. Project 1: Enlargement of codend mesh size of trawlers in Prachuab Kiri KhanChumphon provinces, underwater VCD or DVD making for clear vision, escapement of
healthy fish scene and good understood (Fishery biological data, fish species and size
capture, fish price and analysis of loss and gain, social and economic issues will be
collected and analised), finally to propose management measure for bycatch management.
$FWLYLW\ . Project 2: Establish new closed area and closed season in Trad province (one
year, monthly research work on species, size, egg and larvae, spawning season, spawner
size, fishing gear and methods, no of fishers concerned and social and economic of the
fishery around the area concerned will be collected and analyzed), demarcated area,
possibility to proposed closed area and season.
$FWLYLW\. Project 3: The Management of Bycatch Utilization in the Gulf of Thailand. The
project activities will cover amount of bycatch, location of landing, technology of bycatch
utilization (processes/ products/ value chains/ end consumers), raw material supplier
situation, how to reduce amount of bycatch for feed production by alternative protein, how
to reduce amount of bycatch by improving fish handling via good hygiene and practice.
$FWLYLW\ . Project 4: JTEDs experiment and demonstration participated by fishers in
Prachuab- Chumphon-Surat Thani Provinces, underwater VCD or DVD making for clear
vision and good understood (Fishery biological data, fish species and size capture, fish price
and analysis of loss and gain, social and economic issues will be collected and analised),
finally to propose management measure for bycatch management.
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$FWLYLW\: Project 5: Initiate and promote VPS system (Vessel Position System) and Satellite
Imagery at the closed area and closed season at Prachuab Kiri Khan – Chumphon-Surat Thani
province to monitoring vessel, to prevent illegal fishing during area closure, mapping the
vessel distribution and collect data on catch and effort, fishing ground and water property.
The real time fishing activities can be accessed through world wide internet.
$FWLYLW\ : Regional Consultation Meeting will be held in five regions (eastern gulf, upper
gulf, middle gulf, southern gulf and in the Andaman Sea). The meeting participated by fishers
stakeholders will be discussed and brainstormed using all results from above five projects to
formulate management framework for bycatch from trawl fisheries as well as perception and
adoption from all stakeholders.

$FWLYLW\: Project management: Enhancing and strengthening institutional capacity in terms
of improved facilities in Chumphon province (Marine Fisheries Research and Development
Center).



0RQLWRULQJDQGHYDOXDWLRQ±ZKDWZRXOGEHJRRG60$57LQGLFDWRUV"

Progress report for six month period to monitor the project will be made. The evaluation will
be the percentage of stakeholder participation and perception in %. The good and SMART
indicator will be the percentage of trashfish capture reduction in %.

:KDWDUHWKHLPSOHPHQWDWLRQDQGPDQDJHPHQWDUUDQJHPHQWV"

&RQVXOWDWLRQVDQGFROODERUDWLRQDUUDQJHPHQWZLWKSULYDWHVHFWRUDQGVWDNHKROGHUV
Consultation and collaboration with private sectors and stakeholder will be made through
meeting/workshop/conference and group discussion that will be held by DOF in collaboration
with FAO/GEF and SEAFDEC, private sector and NGO.
The development of a strategy for reducing commercial fishing capacity in Thailand is one
example. At the meeting, the participants recognized that it was essential to undertake certain
preliminary actions be undertaken before it would be possible to actually reduce Thailand’s
fleet capacity. These included recording details of all vessels, whether fishing legally or not,
and then clamping down on all unlicensed fishing. Preliminary actions have been undertaken
by the Government of Thailand to reduce Thailand’s fleet capacity. In June 2007, the regional
workshop on managing fishing capacity and IUU fishing in Asia convened in Phuket,
Thailand, organized by APFIC. It is another initiated step of examining and hearing from the
stakeholders and related Government officers before developing national action plan to
address the issue.
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 1DWLRQDOSURMHFWPDQDJHPHQWDUUDQJHPHQWV
The national project management arrangement will be as follows:
D'2)DVDFRUHDJHQF\: The national project will be implemented by The Department of
Fisheries (through the Marine Fisheries Research and Development Bureau, Administrative
and Management, Fishery Technology Information Development and Transfer Bureau,
Fisheries Provincial Offices), in collaboration with private sectors (Fishery Associations,
Fishery Society, SEAFDEC, fishers and related fishery agencies) and other relevant Ministry.
E 2QH QDWLRQDO SURMHFW FRQVXOWDQW (expert on marine fisheries or related, retired or in
working career) works for international communication, facilitate research work plan and
activities, progress report, monitoring and evaluation the project implementation.
F 2QH QDWLRQDO FRRUGLQDWRU (DOF official) works to facilitate for official issues, facilitate
working areas and support in official arrangement as well as financial report and driven the
processes in working field and finalize of the project.
G 5HVHDUFKHUV ($ :RUNLQJ *URXS from DOF (at project sites), SEAFDEC, fishery
associations and relevant agencies will serve for field research works, data collection, analysis
and reports in Thai language.
H $ 6WHHULQJ &RPPLWWHH will orient the policy and management framework for bycatch
management and advice the working group to conduct research and activities in line with
policy and management framework.
I ([SHUWV RQ HDFK VXEMHFW (project) will recommend, comment for project implement and
revisit the results and finalize for each subject and publicize. Translation Thai report into
English version.
A Special Working Group for bycatch management from trawl fisheries in the Gulf of
Thailand has been settle to organize the Workshop participated by stakeholders in Bangkok,
17-19 February 2010 to gathering comments and recommendation in management of the
bycatch (trash fish) from trawl fisheries. The result output from the workshop will be
considered to implement under UNEP/GEF upcoming project. Project proposal will be made
through the Special Working Group and will be majority implemented by the Marine
Fisheries Research and Development Bureau in collaboration with relevant government and
private sector. The Special Working Group will revisit, comment and recommend the out put
results of the project and management proposals. This Special Working Group will be
reorganized to be Working Group and Steering Committee to support the approval project
from FAO/GEF in the near future.
 5LVNV
•What are the main risks for not achieving the outputs and outcomes?
The main risks for not achieving the output and outcome are the fishers not cooperate,
participate and low perception.
•Are there potential undesirable effects?
There are potential undesirable effects on very high price fuel, national economic
downturn, disaster, Government cut off high percentage of annual budgetary.
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 3URMHFWEXGJHWVHHDOVRDWWDFKHGVDPSOHVSUHDGVKHHW
The project budget covered all above 8 activities which will be requested from
UNEP/GEF/FAO amounted atUSD 701,461 (Seven hundred and one thousand, four hundred
and sixty one). In-kind contributions from the Department of Fisheries will be amounted at
USD 214,213 (two hundred fourteen thousand, two hundred thirteen) and from Fisheries
Association of Thailand will be amounted at USD 474, 596 (four hundred seventy four
thousand, five hundred and ninety six). Detailed budget break down is shown in attached file.
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Asia’s oceans are home to some of the richest and most diverse fisheries in the
world and the South China Sea (SCS) is no exception. Its fish resources are crucial
for food security, supporting coastal livelihoods and export trade, yet they are
threatened by pollution, coastal habitat modification and excessive and destructive
fishing practices.
In 2015 the University of British Columbia Fisheries Economic Research Unit and
Changing Ocean Research Unit undertook to outline the threats to the SCS and
determine what its marine ecosystems, fisheries and seafood supply may look like
in the next 30 years under different climate change and management scenarios.
The following presents a summary of the research and finds that if business
continues as usual, (status quo scenario) by 2045 compared to now the following
is likely to occur:
occur:

All ﬁsh and
invertebrate groups
studied will experience
a population decline
ranging from

9-59%

,

with groupers and
sharks the worst
affected

60%

Over
of the
ﬁsh and invertebrate
groups studied will
generate less catch,
with serious food
security implications

Approximately

55%

of the ﬁsh and
invertebrate
groups studied
will generate less
landed value, causing
signiﬁcant economic
consequences

By contrast, under a sustainable management scenario, by 2045 there will be
a significantly positive impact on biodiversity relative to business as usual.
In order to achieve this, catch of about 63% of the animal groups will have
to decrease.
IV
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SETTING THE SCENE
Spanning an area of around 3.8 million square kilometres, the South
China Sea (SCS) is bordered by 12 countries/territories. These
countries/territories are home to two billion people and represent
some of the fastest developing economies of the world.

The SCS is one of the
top ﬁve most productive
ﬁshing zones in the world

The SCS is biologically diverse but knowledge of its marine fauna
is relatively incomplete. The most comprehensive catalogue of its
marine ﬁshes lists 3,365 species in 263 families1,2. It is also one
of the top ﬁve most productive ﬁshing zones in the world in terms
of total annual marine production3, with marine aquaculture also
contributing signiﬁcantly to seafood production capacity in the
region. Its ﬁsheries resources are thus crucial for supporting coastal
livelihoods, food security and export trade in its bordering countries.4
Small-scale ﬁsheries are prevalent in SCS countries and inshore
waters are subject to
intense ﬁshing pressure
China
from heavily populated
coastal areas.
Taiwan
Hong
Macao Kong

But, ﬁsh catch statistics
are likely largely
underestimated

Furthermore, it is widely
acknowledged that national
ﬁsheries statistics of SCS
countries do not fully
capture all ﬁshing sectors
such as subsistence
and other small-scale
ﬁsheries, and the level
of Illegal, Unreported,
and Unregulated (IUU)
ﬁshing in the region is
also poorly known5. As a
result, ﬁsh catch statistics
are likely substantially
underestimated.

Thailand

SOUTH
CHINA
Cambodia Vietnam SEA

The
Philippines

Brunei
Malaysia

Singapore

Indonesia
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SETTING THE SCENE

The SCS’s marine ecosystem has changed dramatically from the
past, as illustrated by the following examples:

1

Marine resources have been ﬁshed
down to 5-30% of their levels in
the 1950s.6 This is not a recent
phenomenon – even by the mid1990s, total ﬁsh biomass (quantity
of ﬁsh in the ocean) in parts of the
SCS had been reduced to less than
10%7 of that in the 1960s.

1950

3

70~95%

Its coral reefs
face substantial
anthropogenic threats
and are estimated to
be declining at a rate
of 16% per decade9,
resulting in loss of
biodiversity and
ﬁsheries.

16%
per
decade

4

2

Overﬁshing and habitat destruction
has directly contributed to
biodiversity loss. Marine
megafauna such as dugongs used
to be abundant along the coast of
Thailand, Malaysia and the southern
provinces of China in the SCS, but
are rarely found in the present time8.

Now

The ﬁsheries on the
coral reefs are also
in bad shape; even in
remote islands, catch
rates appear to have
declined 3 to 4 times
over the past two
decades10.

5

In some areas, monthly
catches of valuable reef
ﬁsh species such as
Napolean wrasse and
coral groupers decreased
by almost 100% over
8 years, while relative
abundance declined by
almost 80% over the
same period11.

catch
rate
over the
past two
decades

100%

over 8 years
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Intense ﬁshing pressure and over exploitation
is prevalent
Reported ﬁsheries landings in the SCS are estimated at around ten
million tonnes (t) or about 12% of the global catch (Sea Around US
2015)12. In 2012, the landed value for SCS catch was 21.8 billion
USD, of which China accounted for 45%. However, earlier the data
is likely underestimated. Incorporating estimated unreported catches
would increase total catches to 16.6 million t in 2010; overall,
unreported catches from the SCS averaged about 8.1 million t
annually from 2000-2010.

REPORTED AND UNREPORTED CATCHES FROM SCS COUNTRIES (2000-2010)
Source: Sea Around Us Project 2015
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FISHERIES CATCH AND LANDED VALUE FROM THE SCS AND GULF OF
THAILAND LARGE MARINE ECOSYSTEM (1950-2010)
Source: Sea Around Us Project 2015
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Unreported catches
would increase total
catches statistics by
nearly 70%

Targeted ﬁsh groups include: pelagic species such as ﬂying ﬁshes,
tunas, billﬁshes and mackerels; demersal ﬁshes such as snappers
and soles; invertebrates such as crabs, shrimps and squids; reef ﬁsh
such as groupers, parrotﬁsh and rabbitﬁsh; small coastal pelagic ﬁsh
such as herring, sardine and anchovy; and sharks.

Decades of intensive
trawl ﬁshing in coastal
areas have led to
overexploitation

SCS ﬁsheries have been under heavy ﬁshing pressure for more
than 30 years and decades of intensive commercial trawl ﬁshing in
coastal areas have led to overexploitation13, indicated by declining
catch per unit effort (CPUE), a measure of how much time and effort
is put into catching a set amount of ﬁsh14. As a result, deep-water
habitats have been viewed as areas for further ﬁsheries expansion15
and some SCS governments have developed programs to encourage
offshore ﬁsheries16.

Destructive ﬁshing
practices, land reclamation,
urban development,
aquaculture, pollution and
coastal development are
all challenges facing the
marine environment

The use of destructive ﬁshing practices is also a widespread problem
that directly damages marine habitats. The impact of dynamite and
cyanide on coral reefs is particularly serious, as these techniques are
widely used in the region’s reef ﬁsheries. Land reclamation for urban
development as well as aquaculture also destroys vulnerable coastal
habitats. Pollution, too, from agricultural and coastal development
has led to environmental degradation.
4
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REGIONAL PROFILE

CHINA

HONG KONG

PHILIPPINES

INDONESIA

THAILAND

MALAYSIA

Globally, China ranks as one of the top SCS countries in terms of ﬁsh
production and export. Not surprisingly, ﬁsheries are an important
sector within China’s national economy, contributing around 10.5%
of agricultural GDP in 2004. However, bottom trawling, being nonselective and destructive to bottom habitats, accounts for almost
half of all domestic production in Chinese waters17. China also has
a signiﬁcant distant water ﬂeet18 and in general, its marine capture
ﬁsheries are overcapitalised19. Attempts to limit ﬁshing capacity have
not been considered successful20.
The ﬁshery resources in the waters administrated by the Hong Kong
Special Administrative Region (hereafter called Hong Kong waters)
have been intensively exploited and severely depleted as it has been
largely unregulated and unmanaged. The majority of the traditional
ﬁsh stocks such as yellow croaker, seabream and groupers are now
classiﬁed as over-exploited or depleted, despite a trawl ban being
imposed in 201227.

The Philippines, too, is a major ﬁsh-producing country, with much
of its ﬁsheries production consumed locally. Heavy ﬁshing pressure
has led to the decline of both municipal and coastal ﬁsheries and21
destructive ﬁshing methods such as poison, cyanide and blast
ﬁshing often occur in its coastal waters.
In general all of Indonesia’s ﬁsheries resources are considered to be
in a critical condition; almost all are fully exploited, with some being
over-exploited. Illegal ﬁshing, which is extensive in the Indonesian
portion of the SCS, exacerbates the situation.22
Thailand is one of the world’s top ﬁsh producing countries and
ﬁsheries are important for domestic consumption as well as
export. Fish is the primary protein source for the majority of
Thailand’s population, especially those in remote villages23. The
rapid development of trawling in the Gulf of Thailand led to
overexploitation in the late 1960s and 1970s,24 instigating the
expansion of Thai trawlers into the waters of neighbouring countries.
Fisheries play a vital role in Malaysian food security, and are an
important source of income and employment for the country’s rural
population. However, illegal ﬁshing by Thai vessels on Malaysia’s east
coast is a serious concern.

5
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VIETNAM

There is a long tradition of ﬁshing in Vietnam and ﬁsheries remain
one of the country’s top economic sectors. Fishing grounds
frequented by Vietnamese ﬁshers are situated in shallow waters and
around 90% of marine ﬁsh catch is taken from inshore areas less
than 30 m in depth25. Marine catches were largely subsistence and
artisanal until the transition to a market-oriented economy in the mid1980s, following which both inshore and offshore ﬁshing intensiﬁed
rapidly26. In recent years, Vietnam has been increasing its focus on
high value species such as tuna in offshore areas.

Fishing down the food web
Increasing marine
catches mask
underlying depletions at
the species level

Although marine catches generally show an increasing trend over
time, these mask underlying depletions at the species level. In
most cases catches of larger species are declining while those of
smaller species are increasing. The increase in small species catch
is suggestive of “ﬁshing down the food web”28, which occurs when
ﬁshing depletes large predatory species while small species or
juvenile ﬁshes (generally low-value) become increasing dominant in
the ﬁsheries catches. Demand is high for small low value species as a
raw material for ﬁshmeal for the aquaculture sector, but these ﬁsh are
often prey or juveniles of commercially important species; catching
these ﬁshes contributes to substantial loss of commercial value. Trawl
ﬁsheries continue to be responsible for the majority of low-value
catch, in general accounting for 40-60% of the total catch.

Falling catch leading to economic losses
The majority of assessed
ﬁsh stocks or species are
overﬁshed or fully ﬁshed

Stock assessments are not regularly conducted in SCS countries,
but one compiled in 2012 (Funge-Smith et al. 2012) showed the
majority of assessed stocks or species are overﬁshed or fully
ﬁshed. Indeed, declines in trawl CPUE show the northern SCS to
be particularly overexploited and the majority of the assessed SCS
ﬁsheries have shown a decline in catch rates over time29,30. Surveys
carried out in Indonesia showed a progressive decline in catch rates
and ﬁsh stock density over time.

•

Fishery loss: It is estimated that Vietnam and Thailand may each
have lost more than a million t of ﬁsh to overﬁshing from 1990
to 2004 (i.e. each could have caught 1 million t of ﬁsh above
their current catches if the ﬁshery had not been overﬁshed),
while China alone probably lost more than 5 million t in the
same period (Srinivasan et al. 2012)31. This is of particular
concern because of the food security implications; Vietnam ranks
among the global top 30 countries whose economies are highly
vulnerable to climate change impacts on ﬁsheries32.
6
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COMPARISON OF CATCH RATES AND STANDING STOCK OF DEMERSAL FISH RESOURCES IN
INDONESIAN PORTION OF SCS
Source: Masrikat 2012
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Revenue loss: Up to 10% of revenue generated in 2000 could
potentially be lost due to projected ﬁshery loss (Srinivasan et
al. 2012)33. Thailand was an exception, with potential revenue
loss of up to 60-70% of actual 2000 revenue. Moreover, it is
estimated that potential catch loss for Thailand was 190% of its
actual catch (in tonnes) in 200034. This makes it the SCS country
with highest potential catch loss among assessed countries;
Cambodia, Philippines, Vietnam and China had estimated losses
of 45%, 10%, 69%, and 7% of actual 2000 catch respectively35.

The above examples represent trends that have negative economic
and food security impacts on SCS coastal economies now and into
the future. Following an assessment by FAO36, it has however been
suggested that a 50-60% reduction in ﬁshing effort would allow
these ﬁsh stocks to recover.
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Signiﬁcant socioeconomic importance
55% of the world’s
ﬁshing vessels operate in
the SCS
Employment at 3.7 million
people is under estimated

Scale of ﬁshing, vessels and jobs - Of the 3.2 million ﬁshing
vessels operating in marine waters worldwide an estimated 1.77
million (55%) are in the SCS, of which the majority (86%) are smallscale vessels. However, as the small-scale sector in many SCS
countries is often overlooked in national statistics, this number is
likely an underestimate, which in turn affects employment numbers
reported in national ﬁsheries statistics. Therefore, while employment

SUMMARY OF VESSEL AND EMPLOYMENT NUMBERS IN SELECTED SCS FISHERIES
Source: Funge-Smith et al. 2012, unless otherwise indicated
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the SCS. Source: Palomares and Pauly (2014)).
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Number of ﬁshers consists of coastal, offshore, and far sea
ﬁshermen. Source: Taiwan Ministry of Fisheries (2015).
5
Source: Pomeroy et al. (2009).
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in SCS marine ﬁsheries is estimated at around 3.7 million people37,
this is also likely an underestimate, as it does not account for ﬁshers
involved in Illegal, Unreported and Unregulated (IUU) ﬁshing. For
instance, it was estimated that from 1950 to 2006, the number of
small-scale ﬁshers in Sabah, Malaysia was on average three times
higher than the number recorded in annual ﬁsheries statistics due to
a large population of unlicensed ﬁshers38.

Human trafﬁcking to
supply labour for ﬁshing
vessels is a serious
concern

In Southeast Asia, the use of human trafﬁcking to supply labour
for ﬁshing vessels is a serious concern. It is widely reported that
migrants from Myanmar and Cambodia are ‘recruited’ or forced to
work on Thai ﬁshing vessels under inhumane conditions39. There is
insufﬁcient information on how large this work force is; nevertheless,
it is critical that this becomes a priority issue to deal with regionally
as we already see some consequence of this. For example, the US
Government has already downgraded the standing of Thailand in
part because of this unethical ﬁshing40.

Demand increases
simultaneously as
stocks fall pushing
prices up

Economic development versus environmental impact Unreported cross-border trade in endangered marine species is
also a serious conservation concern for SCS countries. Many people
from poorer, more rural ﬁshing communities are more concerned
with economic development despite recognizing the environmental
impact of the trade (substantial decline in the abundance and size
of ﬁsh stocks). As a result, local residents of areas like Balabac in
the Philippines see the live reef ﬁsh trade as a signiﬁcant form of
economic assistance. The growing consumer demand for certain
high-value marine products provides ﬁnancial incentives for ﬁshers to
participate in supplying these luxury markets. Consequently, demand
increases as stocks fall pushing prices to rise in some cases by up to
5 times.
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REGIONAL AQUACULTURE
OF GLOBAL IMPORTANCE

By 2010, ﬁve of the top
ten global aquaculture
producers were SCS
countries

Aquaculture in Asia comprises the vast majority (about 88%) of total
global aquaculture production41. By 2010, ﬁve of the top ten global
aquaculture producers in terms of both quantity and value were SCS
countries (China, Vietnam, Indonesia, Thailand and the Philippines)42.
The expansion of this sector has helped to ﬁll the gap between
supply and demand for ﬁsh in the region, as well as contributing to
economic development via exports43.

The use of trash ﬁsh
in feed is wasteful
due to inefﬁcient feed
conversion rates

However, a signiﬁcant proportion of aquaculture is carnivorous ﬁsh
that require vast amounts of trash ﬁsh as feed, thus increasing the
ﬁshing pressure on the marine sector. The proportion can be reduced
by partially substituting with plant proteins, such as soybean, but
complete substitution has not yet been achieved. The use of trash
ﬁsh in feed is also wasteful due to inefﬁcient feed conversion rates
(e.g. 15:1 for grouper cultivation), which diverts ﬁsh protein from
human consumption. The use of ﬁsh offal in feeds can provide much
better feed conversion efﬁciency than low-value ﬁsh inputs.

Most ﬁsh farmers
in the SCS do not
follow measures to
mitigate pollution from
aquaculture

Coastal habitat degradation is a major negative effect of aquaculture
development. The loss of habitats like mangroves means a loss of
important feeding, spawning and nursery grounds, which not only
impacts marine ﬁsheries productivity, but also threatens the survival
of endangered species populations. Efﬂuents from aquaculture, such
as faecal matter and excess feed, can also have negative impacts
on surrounding marine environments through degraded water
quality, eutrophication and disease, to name a few. These can be
fairly mitigated by situating the facilities in areas with high ﬂushing
and deep water. Efﬂuents can be treated before they are discharged
and the use of speciﬁc chemicals and antibiotics can be banned,
while avoiding overfeeding can minimize the excess nutrients that
are released. Regrettably, most ﬁsh farmers in the SCS do not follow
such measures.
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ANNUAL MARINE AQUACULTURE PRODUCTION VOLUME
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In 2012, China’s aquaculture production comprised 62% of the
global aquaculture production44, as well as 72% of China’s total
reported national ﬁsh production45. In the same year, the Philippines
produced around 7% of total SCS marine aquaculture production by
volume46.
Aquaculture in Hong Kong includes marine ﬁsh, pond ﬁsh and oyster
culture. Total production in 2013 was around 3,300 t, equal to 2% of
Hong Kong’s total ﬁsheries production that year.
Indonesia has had a long history of aquaculture and in 2014 it was
the fourth largest producer (by volume) in the world47, as well as
comprising 22% of SCS marine aquaculture by volume (or 68%
when China is excluded).
In 2012, Vietnam was the third largest producer of farmed food
ﬁsh in the world48. However, this has signiﬁcant environmental
implications as by 2012, Vietnam had lost 80% of its mangroves to
shrimp aquaculture.
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THAILAND

CAMBODIA

By 2010, Thailand was the sixth largest producer (by volume)
globally, and the ninth largest producer by value49. However, in
2012, Thailand produced less than 1% of the SCS region’s marine
aquaculture by volume, or around 3% when Chinese production is
excluded. This production has also been at the expense of half the
country’s mangroves50.
Based on the 1999 estimate of ﬁsh availability and the calculated
total population of 11.7 million, the maximum consumption of ﬁsh
in Cambodia would have been between 25.2 and 37.1 kg/year per
capita. The Mekong River Commission (MRC) puts the equivalent
consumption of fresh ﬁsh as high as 75.6 kg/year per capita among
ﬁshing communities close to main ﬁshing waters 51. This seems very
high, especially because it would leave the rest of the Cambodian
population with fewer than 16 kg/year per capita equivalent of fresh
ﬁsh in the current most optimistic estimate of ﬁsh availability. These
data support the presence of considerable regional differences in
ﬁsh consumption in Cambodia52.
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SCS countries play a major role in the global
ﬁsh trade
China is the world’s leading exporter of ﬁshery products, with an
export value of USD18.2 billion in 2012. Two other SCS countries –
Thailand and Vietnam – were the third and fourth largest exporters
in 2012 in terms of value with exports of USD 8.1 and 6.3 billion,
respectively53. China is also among the top three global importers
of ﬁsh and ﬁshery products (USD 7.4 billion in 2012), while Hong
Kong makes up the 10th largest global importer (USD 3.7 billion in
2012)54. This is signiﬁcant given the size of Hong Kong.

Hong Kong is the
10th largest global
importer of ﬁshery
products
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THE VALUE OF EXPORTED FISHERY PRODUCTS BY REGION (2000s-2010s)
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In 2011, export of
ﬁshery products from
SCS countries totaled
USD 38.7 billion

South China Sea exports: For many SCS countries, export earnings
from ﬁsh are considered to be an important source of foreign exchange
for importing other foodstuffs55. According to data extracted from the
FAO Fisheries Global Information System (FIGIS) database, export of
ﬁshery products from SCS countries totaled USD 38.7 billion in 2011.
China was the dominant exporter, accounting for 44% (USD 16.9
billion) of total exports.

By 2011 exports of
ﬁshery products from the
SCS comprised 27% of
global exports

The volume of exported ﬁshery products from SCS countries shows
an increasing trend over time, doubling from 4.5 million t in 2000
to 9.2 million t in 2011. From the late 1980s to the early 1990s,
exports of ﬁshery products from the SCS comprised an average of
11% of annual world exports.56 Based on FAO export data, this has
since increased to 27% of global exports by 2011.
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In 2013, Hong Kong
imported USD 3.2 billion
of seafood

South China Sea Imports: China is also among the top three
global importers of ﬁsh and ﬁshery products. The value of total
imports by SCS countries totalled USD 18.1 billion in 2011, with
China accounting for almost half of this. It is followed by Thailand
at 21% and all other SCS countries accounted for less than 10% of
the period total. Historically, Hong Kong has met most of its needs
from ﬁsh taken from its waters. Due to the depressed state of its
marine ﬁsheries and the increasing demand both from domestic
consumption and re-export to regions like mainland China, Hong
Kong is now a major seafood importer. In 2013, for example, it
imported USD 3.2 billion of seafood.

THE IMPORT VALUE OF FISHERY PRODUCTS BY REGION (2000s-2010s)
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Importance of the South China Sea to seafood supply in Hong
Kong: In 2012, USD 1.1 billion, or approximately 22% of Hong
Kong’s ﬁsh import value, originated from SCS countries. China is
by far Hong Kong’s largest trading partner, accounting for 62% of
import value from SCS countries in 2012. About one-third of China’s
marine production is sourced from the SCS, which highlights the
importance of the SCS in sustaining Hong Kong imports. China is
the top supplier to six SCS countries, which iterates its dominant role
as a regional supplier of ﬁshery products.

In 2012, approximately
22% of Hong Kong’s ﬁsh
import value, originated
from SCS countries

THE IMPORT VALUE OF SCS FISH AND
FISHERY PRODUCTS TO HONG KONG (2012)

THE IMPORT VOLUME OF SCS FISH AND
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The next largest SCS source country for Hong Kong’s imports is
Vietnam, accounting for 11% of imports from SCS countries in 2012.
Philippines rounds up the top three SCS import sources, accounting
for 8% in 2012.
In terms of volume, mainland China is also by far the largest source
of Hong Kong imports, accounting for 75% of total imports in 2012
alone. It is followed far behind by Thailand (9%) and the Philippines
(5%). The top three items Hong Kong imported from mainland China
in volume were molluscs (inclusive of cuttleﬁsh, clams, abalone,
oysters, and octopus) (31,349 t), crustaceans (25,755 t) and fresh
whole ﬁsh (21,705 t). The main imported items from both Thailand
and the Philippines in 2012 were crustaceans and molluscs.
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Hong Kong is a major
global market for high
value seafood that is
ecologically vulnerable
and poorly governed

Hong Kong is notably a major global market for ecologically
vulnerable and poorly governed, yet highly valuable seafood items
such as shark ﬁns and live reef ﬁsh. Shark ﬁns are the most valuable
seafood product imported to Hong Kong and Hong Kong alone
accounts for around half of the global trade. According to the HKSAR
Government Census and Statistics Department, in 2011, over 80
countries exported 10.3 million kg of shark ﬁn products to Hong
Kong, with the top ﬁve exporting areas being Spain, Singapore,
Taiwan, Indonesia, and Saudi Arabia. Recent imports of shark ﬁns
to Hong Kong appear to have dropped, declining from more than
11 million t in the early 2000s to around 5.7 million t in 2014.
Hong Kong is also a major hub for the sea cucumber and live reef
ﬁsh trades. Although not as valuable as the shark ﬁn trade, the
sustainability of these trades is just as threatened.

High demand has led to
the serious depletion of
reef ﬁsh populations in
the region

High demand has led to the serious depletion of reef ﬁsh populations
in the region, particularly of groupers; the main exploited species.
Unfortunately, the type and quality of trade data is such that it is
difﬁcult to obtain a good estimate of the actual quantity of ﬁsh taken
from each SCS country. High-value seafood such as shark ﬁn is
formally undocumented because it enters China via Hong Kong or
Vietnam to avoid higher taxes and tariffs.
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Challenges to the
effectiveness of
management regimes
include lack of
enforcement, low levels
of compliance and poor
co-ordination

REGIONAL MANAGEMENT
AND GOVERNANCE
Although there are some management regimes in place in some SCS
countries, challenges to the effectiveness of these include lack of
enforcement, low levels of compliance, and poor coordination between
different government bodies, among others. Within each of the SCS
countries (except China) there is some degree of protection for the
marine environment within the national constitution. However, these
constitutional protections are only effective when supported by national
laws, and effective compliance and enforcement. The legislation is also
largely centralized, which may be contradictory to the growing emphasis
on the need for community participation in ecosystem management.
Each SCS country does have regulations at local levels for preventing
land-based marine pollution57. There has been some implementation of
marine protected areas in the SCS nations, although current coverage is
below the Aichi Biodiversity Target* of 10% coverage within nationally
administered marine areas by 202058. Even when there is an area that is
protected, levels of protection and effectiveness inevitably vary.

SCS countries employ
different management
techniques despite having
the same marine issues

The SCS countries tend to employ different management techniques
from each other, despite having the same marine environmental issues.
Ideally they should be working together as a whole to address problems
such as overﬁshing. For example, China’s primary measures to manage
ﬁsheries include a ﬁshing license system, minimum mesh size for trawl
nets and establishment of artiﬁcial reefs, whereas Malaysia’s government
manages its ﬁsheries by controlling the size and power of vessels,
alternative livelihoods projects and closed ﬁshing areas, among others.
It is concerning that with the majority of SCS countries, weak law
enforcement has essentially created open access to resources. Gear
regulations and licensing laws are often violated and ﬁshing zones by
some countries are largely determined by historical patterns of use, rather
than by something more pertinent like spawning grounds.

* The full list of Aichi Biodiversity Targets, established through the international legally binding Convention
on Biological Diversity (CBD), are available at https://www.cbd.int/sp/targets/.
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INTERGOVERNMENTAL ACTION
Several multilateral instruments (e.g. the Convention on International
Trade in Endangered Species of Wild Fauna and Flora - CITES) and
regional bodies are relevant to the conservation and management of
marine resources within the SCS59. These multilateral instruments
are diverse in their form: binding or voluntary, global or regional, and
covering ﬁsheries speciﬁcally or indirectly60. In addition there are
several bodies that focus on various aspects of the marine environment
in the SCS including Coordinating Body on the Seas of East Asia
(COBSEA), the Southeast Asian Fisheries Development Centre
(SEAFDEC), The Asia-Paciﬁc Fishery Commission (APFIC), as well as
Regional Fisheries Management Organisation (RFMOs).

There are strong barriers
to intergovernmental
cooperation including
competing territorial
claims

There are, however, strong barriers to intergovernmental cooperation
on marine environmental and ﬁsheries issues including competing
territorial claims and a historical animosity amongst and between the
Southeast Asian nations and China. More barriers to environmental
cooperation in the SCS have been the rapid industrialization of
the region and national governments’ prioritization of economic
development over environmental protection.

There has recently been
some attempts to shift
SCS ocean management
to an ecosystem-wide
approach

There have recently been some attempts to shift SCS ocean
management to an ecosystem-wide approach. In particular, the SCS
Project of the United Nations Environment Program (UNEP) and the
Global Environment Facility (GEF) has focused on promoting strong and
effective regional cooperation in order to reverse trends of ecological
degradation.61 The SCS Project identiﬁed the following three issues
as priority regional environmental problems: loss and degradation
of coastal habitats, ﬁsheries depletion, and land-based pollution. A
priority focus of the Project has also been to address coastal poverty.
In many poor ﬁshing communities, ﬁsh catch is often a primary source
of dietary protein as well as income. A Small Grants Programme has
subsequently funded national and local activities that aim to enhance
household incomes in coastal areas through improved ﬁshing methods
and alternative livelihoods.
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7

– THE SOUTH CHINA SEA IN 2045

Introduction
Three models, were built
covering coral reefs, shelf
seas and deep water
areas

Using the above information as a foundation, the SCS was studied
and models were developed to understand how the ﬁsheries are likely
to be affected under different management and climate scenarios
over the next 30 years. Three models, using a foodweb modelling
technique called Ecopath with Ecosim, were built covering coral reefs,
shelf seas (i.e. 50 - 200 meters maximum depth), and deep water
areas (i.e. over 200 meters maximum depth) of the South China Sea
ecosystem. We projected the future changes in ﬁsh stocks within
each of these three areas, in terms of ecology (i.e. change in biomass)
and economics (i.e. change in prices and landed value) under two
scenarios: (a) status quo under high greenhouse gas emissions; and
b) sustainable management under low greenhouse gas emissions.
Fish population, catch volume and value were looked at as indicators
under three scenarios:

1

Three areas are being
modeled to cover the
SCS ecosystem:

1
Coral reefs

2
Shelf area

2

Two ﬁshing scenarios are
modelled, over a 30-year
time horizon for each area

3

Two climate scenarios
are modelled for each
of the ﬁshing scenarios

1 Sea surface temperature

3
Deep water

rises at 0.4°C by 2045
1 Status quo:

current
trajectory

50-200m

0.4°C
30

>200m

years

2 Sea surface temperature

rises at 0.9°C by 2045
(current emission levels)

2 Sustainable

management:
healthy ocean

Coastal

0.9°C

Offshore
2000 as base year
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The status quo scenario: This is the ‘business-as-usual’ scenario
assuming that ﬁsheries in the SCS will remain unmanaged as they
are today. It is assumed that total number of ﬁshing boats does not
change substantially, but with technological improvement and lack
of effective management, the effective ﬁshing effort will increase
at a global average of 2% per year. This scenario is consistent
with a continued fossil-fuel intensive development, with the rate of
greenhouse gas emissions remaining similar to that in the last few
decades.
The sustainable management scenario: A balanced portfolio
of marine conservation, economic beneﬁts and food security is
proposed for the SCS. Under this scenario, through changing the
ﬁshing effort of different ﬁshing ﬂeets, total catch would continue to
meet the demand for seafood by the growing population, while the
integrity of ecosystem structure would be kept at its best possible
state by conserving vulnerable species, especially those at higher
trophic levels. Fishing effort is usually measured by the number of
days and boats ﬁshing and the power of the ﬁshing boats. In this
study, ﬁshing ﬂeets are categorized by the types of ﬁshing gear used.
Economic beneﬁts would then be maximized after the ecological
objective and food security goals are met. To achieve sustainable
management, collaboration among the SCS countries in managing
their marine resources is much needed. Globally, major agreement
in limiting greenhouse gas emissions is necessary, and alternative
development models such as one driven by alternative energy
sources need to take place.
Future prices projections: Given the predicted changes described
above, it is important for the public in Hong Kong to understand
how these changes would affect their pocket books. The impact
of the above projected changes in catch on the prices of the main
ﬁsh species imported into Hong Kong from the SCS, was therefore
estimated. The goal is to inform the public and policy makers, and
contribute to local dialogue and debate on not only the problems of
the SCS but also how this would affect consumers of ﬁsh ﬁnancially.
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Two types of prices are applied in this analysis, i.e. historical prices
(available at www.seaaroundus.org)62 and predicted future prices63.
To project future prices, two aspects were taken into account. Firstly,
the time-dependent changes in price using the historical prices
of the species under study were calculated. Second, the effect of
changes in supply on the price of ﬁsh, all things being equal, was
computed based on the approach used in Sumaila and Lam (2015)64.
This approach is based on the simple economic fact that for most
goods, the price of the good is determined, for the most part, by
the interplay between supply and demand. Several economists have
studied the sensitivity of ﬁsh price to changing quantities of ﬁsh
supplied to the market and found that decrease in supply generally
results in increase in price.

Projected Changes in Quantity of Fish,
Catches and Catch Values
Business as usual
Under business as usual,
all the species groups
studied decrease from
9 to 59%

If nothing is done to improve ﬁsheries management and reduce
CO2 emissions, the simulation models project that by 2045 relative
to 2015, all the species groups studied will decrease in biomass,
ranging from 9 to 59% as a result of overﬁshing, warming, ocean
acidiﬁcation and changes in primary productivity. Particularly, groups
that are more vulnerable to ﬁshing, such as groupers, large sharks,
threadﬁn breams and large croakers are projected to drop by 50% or
more during this period.

A decrease in overall
values of the ﬁsheries is
expected

The majority of the species groups (7 out of 11) that contributed
substantially to existing ﬁsheries are projected to generate less catch
in 2045 compared to 2015, with serious food security implications
(Table 1). Groups that can sustain the high ﬁshing pressures are
invertebrates and small ﬁshes that are intrinsically more productive.
As a result, we expect a decrease in overall values of the ﬁsheries.
These results suggest that without improvements in ﬁsheries
management and mitigation of carbon emissions, there will be
economic consequences such as decrease in revenues and the
resulting loss of livelihoods.
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TABLE 1 PERCENTAGE CHANGES IN FISH BIOMASS (QUANTITY OF FISH IN THE OCEAN)
CATCH VOLUMES AND CATCH VALUES BY 2045 FROM THE 2015 BASELINE UNDER
THE HIGH EMISSIONS STATUS
+ 1~15% ▲
– 1~15%
+ 16~30% ▲ ▲
+ >30%
▲▲▲

Species Groups

▼▼▼
– 16~30% ▼ ▼
– >30%
▼

Biomass

Catches

Values

▼

▲▲▲

▲▲▲

▼▼▼

▼

▼

▼

▲▲▲

▲▲▲

Threadﬁn bream

▼▼▼

▼▼

▼▼

Groupers

▼▼▼

▼▼

▼▼

Large croakers

▼▼▼

▼

▼

Sharks

▼▼▼

▼▼

▼▼

Small pelagics (e.g. sardines)

▼▼

▲

▲▲▲

Crabs

▼▼

▲▲▲

▲

Large pelagics (e.g. tunas)

▼▼

▼▼

▲

▼▼▼

▼▼

▼▼

Reef ﬁshes
Shrimps
Cephalopods (e.g squid, cuttleﬁsh, octopus)

Demersal ﬁshes (e.g. seabreams)

To rebuild biomass to
a healthy level, ﬁshing
effort of all ﬁshing ﬂeets
have to be substantially
reduced.

Sustainable Management Scenario
The analysis obtained under the sustainable management with
low emissions scenario, on the other hand, indicates that efforts to
improve ﬁsheries management and reduce carbon emissions would
have a signiﬁcantly positive impact on the wild population biomass
of all species except for crabs. The decrease in crabs is because
of the large increase in abundance of their predators, resulting in
a decrease in their biomass and ﬁsheries production. To rebuild
biomass of key species groups to a healthy level, ﬁshing effort of all
ﬁshing ﬂeets has to be substantially reduced. As a result, catches
of 7 of the 11 species would have to decrease. However, catches of
some of the over-exploited species, such as groupers and threadﬁn
breams, are projected to increase because of the increase in their
abundance back to a more productive level.
Table 2 below presents the projected changes in the quantity of ﬁsh
in the ocean, catch and catch value under a sustainable development
management scenario in which the world community is assumed
to have succeeded in limiting emission to a low level, relative to
the status quo scenario when an assumption of high emission is
assumed (by 2045).
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TABLE 2 PROJECTED CHANGES IN BIOMASS (QUANTITY OF FISH IN THE OCEAN), CATCH AND VALUE
UNDER SUSTAINABLE MANAGEMENT WITH LOW EMISSIONS SCENARIO RELATIVE TO THE
STATUS QUO SCENARIO WITH HIGH EMISSIONS BY 2045.
+ 1~15% ▲
+ 16~30% ▲ ▲
▲▲▲
+ >30%

Species Groups

▼▼▼
– 1~15%
– 16~30% ▼ ▼
– >30%
▼

Biomass

Catches

Values

▲

▲

▲

▲▲▲

▼▼

▼▼

▲

▼▼▼

▼▼▼

Threadﬁn bream

▲▲▲

▲

▲

Groupers

▲▲▲

▲▲

▲▲

Large croakers

▲▲▲

▼▼▼

▼▼▼

Sharks

▲▲▲

▼▼▼

▼▼▼

▲

▼▼▼

▼▼▼

▼▼

▼▼▼

▼▼▼

▲▲▲

▼▼

▼▼▼

▲▲

▲

▼▼

Reef ﬁshes
Shrimps
Cephalopods (e.g squid, cuttleﬁsh, octopus)

Small pelagics (e.g. sardines)
Crabs
Large pelagics (e.g. tunas)
Demersal ﬁshes (e.g. seabreams)

Wild stocks of tunas and
mackerels would recover
substantially—by 17 fold—
in comparison to business
as usual

If we compare the SCS ﬁsheries that were to be managed
sustainably to the business as usual case, the study found that
there is substantial increase in ecological status of the sustainably
managed SCS. Speciﬁcally, beneﬁts to the wild stocks of all major
ﬁsh groups would be substantial. Wild stocks of tunas and mackerels
would recover substantially—by 17 fold—in comparison to business
as usual, while population biomasses of groupers, large croakers,
threadﬁn breams and shrimps would recover by about 3-5 fold in
comparison to business as usual.

Catches of crabs, shrimps
and large croakers would
decline substantially, in
comparison to business
as usual

Also, although crab biomass in a sustainably managed SCS would
be lower than business as usual in 2045, it would still be higher than
the biomass level in 2015. Catches of groupers and threadﬁn breams
are projected increase by about 32-57%. Catches of crabs and large
croakers would decline substantially by 81-85%, while catch of
shrimps would drop by 21% in comparison to business as usual. This
would overall result in a loss of 44% of the total catch in comparison to
business as usual.
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Projected changes in the Future Price of ﬁsh
Table 3 presents numbers for (i) 2010 ex-vessel ﬁsh prices; (ii)
change in price under the status quo high emission scenario relative
to 2010 numbers; and (iii) change in price under the sustainable
management low emission scenario relative to status quo high
emission scenario.

TABLE 3 PROJECTED CHANGES IN THE EX-VESSEL FISH PRICES OF MAJOR SPECIES SOURCED
FROM THE SCS FOR THE HONG KONG MARKET

Seafood
group

2010
ex-vessel price
(US$ per tonne)

Change in price
under status quo
high emission
relative to 2010s
(# of times)

Change in price
under sustainable
development low
emission relative
to status quo high
emission (# of times)

Shrimps

5,671

3.4

-0.1

Crabs

2,949

1.4

1.3

Threadﬁn bream

3,249

4.1

0.6

Large croakers (> 30 cm)

2,077

2.1

0.2

Groupers

6,394

8.7

-0.7

Tunas and mackerels

4,652

5.8

-3.2

Note: ex vessel price is the price received by the ﬁsherman at the dock

Under the status quo
scenario, all prices are
projected to increase
with increases of over
three times

Under the status quo scenario, all prices are projected to increase
with increases of over three times for 4 out of the 6 species in our
list. The changes for some species are more dramatic than those
of other species because change in supply is different for different
species under the same scenario. In addition, different species
respond to supply changes differently. In the case of sustainable
management, the prices under the sustainable management low
emission scenario for 4 out of the 6 listed species are projected
to decrease relative to those under the status quo high emission
scenario. This is due to the increase in the biomass of these species
under the former scenario, which makes it possible to catch more
ﬁsh sustainably.
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Conclusion
Many of the key species
of ﬁsh consumed in Hong
Kong, sourced from the
South China Sea are
under serious threat

The analysis indicates that currently many of the key species of ﬁsh
consumed in Hong Kong that are sourced from the South China
Sea are under serious threat, with many of them currently at only a
fraction of what they used to be only a few decades ago. Looking
into the future, we ﬁnd that the combined effects of unsustainable
management and the impact of climate change would lead to further
erosion of the valuable resources of this important marine ecosystem.
This erosion is projected to have deep food security, ecological
sustainability and ﬁnancial consequences both for businesses and
individuals, as revenues to the former drop while individuals face high
prices with declining catches.

There is need to
immediately take action
across all sectors of
society

The ﬁndings reported herein suggest the need to immediately take
action across all sectors of the community: governments, regional
organizations, businesses, civil society and individuals. The national
governments of countries in the SCS need to work, both individually
and collectively with the international community, to immediately and
substantially reduce CO2 emissions. They need to signiﬁcantly improve
the management of their ﬁsheries by eliminating harmful subsidies,
such as those for fuel, and by investing in science and monitoring
activities to address IUU ﬁshing. Private actors (businesses, NGOs and
individuals) need to make a conscious effort to reduce their carbon
footprint and to source the food they eat from sustainable suppliers.
With the help of Sea Choice, Sea Wise and other certiﬁcation
programs such as Marine Stewardship Council (MSC), traders and
consumers have the opportunity to purchase sustainably sourced
ﬁsh. These actions would contribute to both addressing overﬁshing
and preventing the massive and mostly irreversible impacts of climate
change and ocean acidiﬁcation on ocean ecosystems and the ﬁsh
they provide.
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RESULTS BY SPECIES GROUPS
+ 1~15% ▲
+ 16~30% ▲ ▲
▲▲▲
+ >30%

▼▼▼
– 1~15%
– 16~30% ▼ ▼
– >30%
▼

Reef Fishes
Biomass
Catch
Values

Status Quo

Sustainable

▼

▲

▲▲▲

▲

▲▲▲

▲

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches continue to
increase by heavy unsustainable ﬁshing.
Sustainable management: Reducing ﬁshing rebuilds biomass
and productivity, and thus catches increase in a more sustainable
pathway.
Price increases over time and, with increase in catch, the value of
ﬁsh landed also increases.

Price ($)
increases

Shrimps
Status Quo

Sustainable

▼▼▼

▲▲▲

Catch

▼

▼▼

Values

▼

▼▼

3.4

-0.1

Biomass

Price ($)
increases

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches decrease because
of stock depletion.
Sustainable management: Reducing ﬁshing rebuilds biomass.
However, to do that, ﬁshing and catches have to be substantially
reduced as ﬁshing effort from trawling is largely reduced.
Decrease in catch leads to a price increase under status quo
but the price remains about the same in the case of sustainable
management because the decrease in catch is much smaller under
this scenario.
The combined effects of price and catch changes results in overall
decrease in catch value.

Cephalopods (e.g. squid, cuttleﬁsh, octopus)
Status Quo

Sustainable

▼

▲

Catch

▲▲▲

▼▼▼

Sustainable management: Reducing ﬁshing rebuilds biomass.
However, to do that, ﬁshing and catches have to be substantially
reduced as ﬁshing effort from trawling is largely reduced.

Values

▲▲▲

▼▼▼

Under status quo both price and catch increase resulting in
increase in catch value.

Biomass

Price ($)
increases

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches continue to
increase by heavy unsustainable ﬁshing.

In the case of sustainable management, price increases but the
catch drops enough to make the catch value lower.
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+ 1~15% ▲
+ 16~30% ▲ ▲
▲▲▲
+ >30%

▼▼▼
– 1~15%
– 16~30% ▼ ▼
– >30%
▼

Threadﬁn Breams
Status Quo

Sustainable

▼▼▼

▲▲▲

▼▼

▲

Sustainable management: Reducing ﬁshing rebuilds biomass
and productivity, and thus catches increase in a more sustainable
pathway.

▲

Under status quo, the price increases by about 400% while the
price increase under sustainable management is only 60%. This is
because under the latter scenario catches of this species increase.

Biomass

Catch

▼▼

Values

Price ($)
increases

4.1

0.6

Status Quo

Sustainable

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches decrease because
of stock depletion.

In the business as usual scenario, the decrease in catch was large
enough to drive the catch value down. On the other hand, the catch
value is higher under sustainable management.

Groupers

▼▼▼

Biomass

▼▼

Catch

▲▲▲

▲▲

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches decrease because
of stock depletion.
Sustainable management: Reducing ﬁshing rebuilds biomass
and productivity, and thus catches increase in a more sustainable
pathway.

▲▲

Under business as usual, the price increases by about 870% while
the price decreases under sustainable management by 70%.
This is because under the latter scenario, catches of this species
increase signiﬁcantly.

8.7

-0.7

In the case of status quo, the decrease in catch was large enough
to drive the catch value down. On the other hand, the catch value is
higher under sustainable management.

Status Quo

Sustainable

▼▼▼

▲▲▲

Catch

▼

▼▼▼

Values

▼

▼▼▼

2.1

0.2

▼▼

Values

Price ($)
increases

Large Croakers
Biomass

Price ($)
increases

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches decrease because
of stock depletion.
Sustainable management: Reducing ﬁshing rebuilds biomass.
However, to do that, ﬁshing and catches have to be substantially
reduced.
Under both scenarios, the combined effects of price and catch
changes leads to decreases in catch value.
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+ 1~15% ▲
+ 16~30% ▲ ▲
▲▲▲
+ >30%

▼▼▼
– 1~15%
– 16~30% ▼ ▼
– >30%
▼

Sharks
Biomass
Catch
Values

Status Quo

Sustainable

▼▼▼

▲▲▲

▼▼

▼▼▼

▼▼

▼▼▼

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches decrease because
of stock depletion.
Sustainable management: Reducing ﬁshing rebuilds biomass.
However, to do that, ﬁshing and catches have to be substantially
reduced.
Under both scenarios, the combined effects of price and catch
changes leads to decreases in catch value.

Price ($)
increases

Small Pelagics (e.g. sardines)
Status Quo

Sustainable

▼▼

▲

Catch

▲

▼▼▼

Values

▲▲▲

▼▼▼

Biomass

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches continue to
increase by heavy unsustainable ﬁshing.
Sustainable management: Reducing ﬁshing rebuilds biomass of
small pelagics which are prey species that also support the higher
abundance of predatory species.
Under status quo, both catch and price increase resulting in an
increase in catch value.
Under sustainable management, catch decreases enough to
neutralize the projected price increase resulting in a decrease in
catch value.

Price ($)
increases

Crabs
Status Quo

Sustainable

▼▼

▼▼

Catch

▲▲▲

▼▼▼

Sustainable management: Reducing ﬁshing rebuilds biomass of
predatory species, leading to decrease in productivity of benthic
crustaceans.

Values

▲

▼▼▼

Under status quo, both catch and price increase resulting in an
increase in catch value.

1.4

1.3

Biomass

Price ($)
increases

Comments
Business as usual: Depletion of predators leads to increased
productivity. Continued increases in ﬁshing and stronger climate
change impacts reduce biomass, while catches continue to
increase by heavy unsustainable ﬁshing.

Under sustainable management, catch decreases enough to
neutralize the projected price increase resulting in a decrease in
catch value.
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+ 1~15% ▲
+ 16~30% ▲ ▲
▲▲▲
+ >30%

▼▼▼
– 1~15%
– 16~30% ▼ ▼
– >30%
▼

Large Pelagics (e.g. tuna)
Status Quo

Sustainable

Biomass

▼▼

▲▲▲

Catch

▼▼

▼▼

Values

▲

▼▼▼

5.8

-3.2

Price ($)
increases

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches decrease because
of stock depletion.
Sustainable management: Reducing ﬁshing rebuilds biomass
of predatory species, leading to decrease in productivity of small
pelagic ﬁshes.
Under business as usual, catch decreases while price increases by
enough to lead to an increase in catch value.
Under sustainable management, both catch and price decrease
resulting in a decrease in catch value.

Demersal Fishes (e.g.sea breams)

Biomass

Status Quo

Sustainable

▼▼▼

▲▲

Catch

▼▼

▲

Values

▼▼

▼▼

Price ($)
increases

5.8

-3.2

Comments
Business as usual: Continued overﬁshing and stronger climate
change impacts reduce biomass, while catches decrease because
of stock depletion.
Sustainable management: Reducing ﬁshing effort back to longterm sustainable levels rebuilds demersal ﬁsh stocks and increases
catch. However, some of the slower growing and often more
valuable species would take a longer time to recover. Thus, total
value is projected to decrease.
Under business as usual, catch decreases while price increases.
The combined effect of the two changes results in a decrease in
catch value.
Under sustainable management, the combination of catch and
price changes leads to a decrease in catch value.
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Application of an experimental approach to management of a
tropical multispecies fishery with highly uncertain dynamics
K. J. Sainsbury

Sainsbury. K. J. 1991. Application of an experimental approach to management of a
tropical multispecies fishery with highly uncertain dynamics. - ICES mar. Sei. Symp.,
193: 301-320.
In most multispecics fisheries there is considerable uncertainty in selection of an
appropriate model to represent the dynamics of the resource. Many model structures
and/or parameterizations may be consistent with ecological principles and the avail
able data. These models may have very different management implications, but may
be impossible to distinguish by process-oriented research at reasonable cost and on a
time frame of relevance to management. In some circumstances an adaptive experi
mental management regime can be economically beneficial by allowing empirical
learning about resource dynamics and discrimination between alternative models.
However, in any particular situation it must be determined whether an experimental
regime is economically viable, and which management actions and research obser
vations should be included in the regime. The development and application of an
experimental management regime for the fisheries operating on a tropical fish
community in northwestern Australia are described. The history of exploitation is
summarized and a number of simple models are suggested which can mimic past
changes observed in fish community composition. These models include interspecific,
intraspecific, and habitat modification mechanisms. Possible socio-economic re
sponses of the fishing industry to changes in the resource state arc important to
evaluation of a prospective fishing regime, and these are also modelled. The models
are used to evaluate options for management of competing trap and trawl fisheries on
the Northwest Shelf. It was found that if an experimental management regime were
adopted for about 5-15 years (during which time key uncertainties in the resource
dynamics and socio-economic responses could be resolved) a larger expected value
could be obtained from the resource than if the existing management regime were
continued. Some experimental management regimes also provided a greater expcctcd
value than would be obtained from immediate application of the management regime
that is optimal for any of the individual resource models. Experimental management
periods of less than about 5 y did not allow sufficient resolution of uncertainties to be
worthwhile, and periods of longer than about 15 y often resulted in the costs of
obtaining the additional resolution exceeding the value of the expected improvement
in retu rn s from th e resource.

Keith Sainsbury: CSIRO, Marine Laboratory, Division o f Fisheries Research, Castray
Esplanade, G. P.O. Box 153S, Hobart, Tasmania 7001, Australia.

M anaging the species com position of a fish com m unity is
fu ndam en tal to m an agem en t o f a multispecies fishery
because species com position broadly determ in es the
types of fishing industry that are possible and usually
determ in es the gross econom ic value o f the catch. H o w 
ever, the dynamics of marine com m unities are very
poorly und ersto o d . T h ere is little a g reem en t even about
the general class of mechanism s th a t drives com m unity
dynamics (e.g. D iam o n d and C ase, 1986; Sainsbury,
1988), and in the available d ata m e an it is o ften im poss
ible to assess the validity of inferences draw n a bout these
mechanism s (Schaffer, 1981; G a rd n e r et a l., 1982; Sugihara et a l., 1984). Typically, ecological the ory can be

used to derive a nu m b e r of different hypotheses about
mechanisms and dynamics that are all consistent with
the observations of an exploited com m unity. T he avail
able data usually cannot support objective discrimina
tion betw een the com peting hypotheses because of con
founding am ong supposed control variables (e.g. fishing
patterns, technological developm ents, species a b u n d 
ances, and environm ental variables), the aggregation of
space, tim e, and species in m ost fisheries data, and the
absence of som e species from the observations. T hese
problem s occur in most fisheries b ut are particularly
severe in tropical regions, w here the harvested co m m u 
nities are very diverse and fishery d ata sets are often
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incom plete and contain highly aggregated d ata. Indeed,
the p ro fo u n d lack of scientific understan d in g o f the
mechanism s controlling com m unity structure an d dy
namics is p erh ap s best illustrated by th e absence o f a
widely accepted explanation for one of the most obvious
ecological features on earth: th e latitudinal g radient in
species diversity (see Stevens, 1989, for a recent review),
o f which th e high species diversity of tropical fish com 
m unities is a part.
T he lack of a widely accepted scientific theory of
com m unity dynamics and stru ctu re has two im p o rtant
implications for fishery m a n a g e m e n t aim ed at c o ntrol
ling th e species com position o f a harvested com munity:
(i) A priori it is n o t at all clear to w hat e xtent the species
com position o f a harvested com m unity can be con
trolled by fishery m an ag em en t. A ssum ptions a bout
“controllability" are obviously the basis for any
m an ag em en t action (or lack th e re o f), but the value
of resolving uncertainty in these assum ptions is little
considered.
(ii) M an ag em en t decisions concerning com m unity
structure will b e, and have been, m ade on the basis
o f assum ptions th a t would not be widely accepted by
the scientific com m unity o f ecologists b ecause there
is no widely accepted scientific th eo ry o f com m unity
dynamics. This w eak scientific basis for m a n a g e
m en t decision-making provides am ple o p p o rtu n it
ies for criticism of any decision by o p p o n e n ts o f that
decision. F u rth e rm o re , it is very unlikely that
process-oriented scientific research will provide
clear answers to the questions of com m unity dy
namics on a time fram e th a t is relevant to most
m an ag em en t decisions an d at reasonable cost (if at
all). This is a serious dilem m a for m a n ag em ent
agencies whose decisions are open to public scru
tiny, and is probably a m a jo r reason why m a n a g e
m e n t o f th e species com position o f exploited com 
m unities is usually not m ade an explicit
m a n ag em en t aim. Instead, m a n ag em en t objectives
are usually focused primarily on single species and
the econom ic p erfo rm an ce o f individual fisheries,
an d com m unity com position is left to em erge
“naturally” from the decisions based on these
reasonably tractable considerations.
A notable exception to this focus o f m an a g e m e n t is
provided by th e Comm ission for the C onservation of
A ntarctic M arine Living R esources (C C A M L R ), which
has am ong its aims the “ m a in te n an ce of the ecological
relationships betw een h arvested, d e p e n d en t and related
pop u latio n s” and "prevention o f changes in the marine
ecosystem which are n o t potentially reversible” . H o w 
ever, these objectives have not resulted in m a n ag em ent
actions aim ed at achieving a specified ecological c o m 
munity o r a specified aspect o f com m unity dynamics.
R a th e r, m an ag em en t actions have b een based on single
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species considerations and the few discussions of pos
sible actions to m eet the com m unity level aims have
simply highlighted the difficulties of reaching defensible
m an ag em en t decisions w hen th e re is a high level of
uncertainty in scientific understanding of resource dy
namics (e.g. see C C A M L R 1989, pp. 41-45).
This p a p e r describes an atte m p t to m a n ag e the species
com position o f an exploited fish com m unity on the
N orthw est Shelf of tropical A ustralia, and particularly
the way in which uncertainty was incorporated into the
scientific evaluation of prospective m anag em en t
actions. T he fish com m unity has highly uncertain dy
namics, and the socio-economic response of the fishing
industry to changes in the fish com m unity com position is
also very uncertain. This p a p er provides the basis for
scientific m anag em en t advice given for the N orthw est
Shelf fisheries in 1985 and describes som e of the sub
sequent m a n ag em en t changes. Scientific advice to m a n 
agem ent was b ased on an experim ental or actively
adaptive approach (e.g. B ar-S halom and T se, 1976;
W alters and H ilborn, 1976; W alters, 1986). In this
a p proach, m a n a g e m e n t actions are explicitly regarded
as having dual aims: to provide an econom ic yield and to
allow empirical learning about aspects of the dynamics
of the resources th a t will lead to im proved achievem ent
of m anag em en t aims. Prospective m a n ag em en t actions
are evaluated across alternative hypotheses a b o u t re
source dynamics and m onitoring schedules. T he evalu
ations consider econom ic benefits, the value of dis
tinguishing betw een the alternative hypotheses in
leading to im proved m a n a g e m e n t decisions, the ability
to distinguish b etw een the alternative hypotheses on the
basis of observations m ade u n d e r the pro p o sed m a n a g e 
m ent action, and the cost of observations.
T he p a p er is in three main sections: the first describes
the ecological and fishery background to the N orthw est
Shelf resource and the m a n ag em en t question tha t
em erged; the second outlines the m e th o d used to evalu
ate m a n ag em en t options; and the third identifies
alternative models of resource dynam ics, details the
evaluation of som e m a n ag em en t options and describes
the m anag em en t actions taken. A simplification of the
m ethodology is briefly described in Sainsbury (1988),
but here the original calculations are described. In
particular, the full set of m odels is described, details of
model p a ra m e te r estim ation are provided, transient
yields following experim ental m a nipulation are included
in the evaluations, and the econom ic uncertainties are
treated more fully.

1. The Northwest Shelf and its fisheries
1.1. The Northw est Shelf
T he continental shelf of northw estern A ustralia (be
tw een longitudes 114°E and 123°E to a depth o f 200 m.
Fig. 1) has a substrate consisting mostly o f calcareous

110

114

118

122

126

130
10

10
'A.F.Z. boundary

/I

14

SC ?'

<-200 m depth contour
Darwin
yndham

V
18

Broome

Port Hedland
Barrow I.

22

Onslow
HH Northwest Shelf trawl fishery
I Northwest Shelf trap fishery

C arnarvon
26
110

114

118

122

126

130

Figure 1. The 200-nmi Australian Fishing Z one, the 200-m depth contour and the Northwest Shelf. The Northwest Shelf region
was defined by cluster analysis of the fish species composition recorded during research-vessel cruises in 1978-1980. The areas
exploited by trap and trawl fisheries are also shown.

sands (Jo n es, 1973; McLoughlin and Y oung, 1985) with
calcareous coral reef occurring only in restricted patches
in d ep th s less th an about 30 m. T h e hydrographic regime
is tropical (W yrtki, 1961) and highly dynamic. Strong
sem idiurnal tides and internal tide waves cause high
c urren t speeds (H olloway, 1983a, b) and the vertical
m ov e m en t o f isotherm s th rough 50 m within som e days
(H ollow ay, 1987). T h e w ater column is well mixed
b etw e en ab o u t May and O c to b e r each year, and the
annual te m p e ra tu re range is 21-26°C n e a r the seabed at
about mid-shelf (e.g. Holloway and Nye, 1985). In te ra n 
nual variability o f w ater te m p e ra tu re and sea-level
height is strongly influenced by the El N in o -S o u th e rn
Oscillation (Bye and G o rd o n . 1982; Pariw ono et al.,
1986). Biological productivity is high (T ran ter, 1962;
K aban o v a, 1968), and the diverse dem ersal fish c o m 
munity, comprising over 600 species, has strong IndoW est Pacific affinities (Sainsbury et al., 1985). T he
N orthw est Shelf supports a characteristic fish fauna
that is clearly distinguishable from the tropical fauna to
the east o f 123°E by cluster analysis of the species
com position o f research vessel catches, and obviously
different from the m ore te m p e ra te fauna of th e west
coast of Australia.

1.2. The fisheries o f the Northwest Shelf
T he histories o f the fisheries on the N orthw est Shelf are
described in Sainsbury (1987). Briefly, they are:

(i) A Japanese trawl fishery from 1959 to 1963 ta r
geted on fish of the genus Lethrinus (tropical em peror)
and mostly o p erated b etw een 116°E and 117°30'E (Fig.
2). Lethrinus com prised about half of the catch weight,
and the catch rate did not decline during the period of
the fishery (Suzuki e ta l., 1964; R obins, 1969). H ow ever,
there was a considerable change in the size com position
of L ethrinu s, with animals heavier than 0.6 kg disap
pearing from the catch after eight m onths of fishing
(Suzuki et a l., 1964). This may have b een due to the loss
of L . nebulosus from the catch (Sainsbury, 1987). A
total of about 7 600 h of trawling was e xerted during the
about 3-year duration of the fishery, for a total catch of
about 16 7 0 0 1.
(ii) A Taiw anese trawl fishery from 1972 to the pres
ent takes a wide range o f species. T h e retained catch
mostly com prises the genera N em ipterus (threadfin
b ream ), Saurida (lizard fish), Lutjanus (tropical snap
per), and Lethrinus (Liu et al., 1978). T he fishery b egan
in international w aters and cam e u n d er A ustralian juris
diction in 1979 with declaration of the 200 nmi A u s tr a 
lian Fishing Z one. T he fishery has o p era te d throughout
the N orthw est Shelf b etw een depths of about 30 and
1 2 0 m , but effort has b e e n particularly concentrated
betw een 115°E and 120°E (Liu el al., 1978). All fishing
vessels are pair trawlers of 200-500 gross tons and have
similar fishing p o w er (Y eh and Chin, 1982); typically a
pair of vessels 0.5 km apart tow a 30 m headline net on
850 m of wire cable. C odend mesh sizes of about 45 mm
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Figure 2. The western portion of the Northwest Shelf showing the 200-m depth contour, the coastal baseline of the Australian
fishing zone, and fishery information from Japanese commercial fishing and Russian surveys. For each 30' square the catch rate
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about half of all catches were of Lethrinus. The areas of high Lethrinus concentration identified during Russian research surveys in
1962-1973 (Shuntov, 1979) arc also indicated.

were co m m o n until the introduction o f a 60-mm m ini
m um mesh size in 1981 (Sainsbury, 1984). A log-book
pro g ram m e to record fishing effort a n d retain ed catch by
b ro ad com mercial category (generally at the generic
level of taxon) was initiated by the N ational Taiw an
University in 1974, and similar records have been
collected by the A ustralian F ed eral D e p a rtm e n t of
Primary Industry since 1979. T h e re is no inform ation on
discards. E stim ates o f the catch and effort for 1972 and
1973 were com piled retrospectively by the N ational
Taiw an University from the available fishing com pany
log-books, b u t these d ata are n o t considered as reliable
as those for later years (H . C. Liu, N ational Taiwan

U niversity, pers. com m .). Fishing effort increased
rapidly to a p e a k of about 80 000 h of trawling in 1974,
and subsequently declined to less than half this value
(Table 1). M anagem ent of the pair trawl fishery since
1979 has b een by total retained catch q u o ta and mini
m um mesh size regulation. Both w ere calculated from
com bined analysis o f a non-interacting, dynam ic pool
model for each of 10 m ajor species groups (Sainsbury,
1984, 1987).
(iii)
A dom estic A ustralian trap fishery began in
1984, which targets fishes of the g enera Lethrinus
(mainly L. nebulosus and occasionally L . choerorynchus), Lutjanus (mainly L. sebae), to g e th e r with the

Table I . Fishing effort and retained catch (total and for four important genera, in tonnes) for the Taiwanese pairtrawl fishery on
the Northwest Shelf. Data for 1972-1979 were obtained from annual reports of the National Taiwan University (A non., 19721979) and for 1980-1985 from the Australian Departm ent of Primary Industries and Energy database of fishing operations in the
Australian Fishing Zone.
Year

Effort (h)

Total catch (T)

Nemipterus

Saurida

Lethrinus

Lutjanus

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

500
64545
79860
57767
46 592
56413
40998
33500
36 173
30652
38991
29 890
32 743
27974

272.0
37143.0
31256.3
21288.6
18929.2
19 080.0
14488.3
10764.0
12512.6
10929.2
13418.1
9 745.4
8 899.7
7 237.2

39.2
8377.3
7934.7
5033.5
4 530.9
4517.9
3431.5
2168.5
3 663.6
4007.9
3884.4
3634.4
3286.5
2370.8

16.1
2711.4
4276.4
3355.7
3061.9
3199.4
1951.9
1 937.2
886.3
733.6
558.4
386.5
525.1
532.1

29.9
4076.4
2653.3
2865.7
1 840.7
2000.0
1701.2
753.6
1 707.1
1 162.0
1855.1
1 113.8
791.9
725.5

33.5
3944.1
2784.8
2255.0
805.3
1 333.3
1351.3
707.7
1332.1
1 057.8
1886.6
1 137.5
1 372.4
1025.5
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Table 2. The year, mean total catch rate (kg h '), mean catch rate for the main taxa, number of trawls (N), and net headline
length (m) for nine research surveys of the central Northwest Shelf (116-119°E). for each of four taxa the mean catch rate (kg h _1)
is reported and the relative abundance (percentage of the total mean catch rate) is given in parentheses.

Vessel and source

Year

Total
catch rate

RV "Oshoro M aru”
Anon. (1964)
Masuda et al. (1964)

1962

RV “Oshoro M aru”
Anon. (1965)
Masuda et al. (1964)
Suzuki et al. (1964)

Nemipteridae

Saurida

Lethrinidae

Lutjanidae

N

206

2.3
(1.1)

11.3
(5.5)

42.6
(20.7)

73.3
(35.6)

15

38.2

1963

564

36.6
(6.5)

14.6
(2.6)

91.3
(16.2)

111.7
(19.8)

20

38.2

RV “Nagasaki M aru”
Abe et al. (1967)

1966

316

23.7
(7.5)

31.6
(10.0)

88.1
(27.9)

69.2
(21.9)

14

33.6

RV “Hai Ching”
Shu etal. (1972)

1972

134

9.9
(7.4)

7.5
(5.6)

33.1
(24.7)

40.6
(30.3)

54

34

RV “Hai Ching”
Shu etal. (1973)

1973

92

5.8
(6.3)

7.2
(7.8)

21.7
(23.6)

29.1
(31.6)

73

34

RV “Oh Dae San H o ”
Anon. (1980)

1979

235

62.0
(26.4)

19.3
(8.2)

24.6
(10.5)

14.6
(6.2)

24

38.5

RV “Hai-Kung”
Chen etal. (1979)

1979

359

45.6
(12.7)

128.9
(35.9)

24.7
(6.9)

64.3
( 17.9)

12

27.5

RV “Soela” 1/83
CSIRO unpubl. data

1983

327

40.8
(12.5)

30.1
(9.2)

22.2
(6.8)

37.9
(11.6)

62

25.9

RV “Soela” 4/83
CSIRO unpubl. data

1983

250

30.0
(12.0)

34.2
(13.7)

13.5
(5.4)

20.2
(8.1)

70

25.9

serranids P lectropom us m aculatus (coral tro u t) an d Epinephelus m ultinotatus (tropical cod). T h e traps are
baited and o p erated to d epths o f about 80 m and in areas
tha t have b een subjected to little trawling (Fig. 1). T h e re
is no by-catch o f Saurida and an extrem ely small bycatch o f N em ipterus (M. M o ran , D e p a rtm e n t of Fish
eries and Wildlife, W estern A ustralia, pers. com m .).
T h e re is interest in expanding this fishery, b u t to date
fishing effort has b een low and th e total annual catch is
a bout 3 0 0 -5 0 0 1 .

1.3. Changes in the resource com m unity
T he com position of the N orthw est Shelf fish com m unity
since I 9 6 0 can be broadly d eterm in e d from the results o f
various research vessel trawl surveys (Sainsbury, 1987).
N ine surveys w ere conducted and re p o rte d in a m a n n e r
that provides reasonably consistent inform ation and
survey coverage of the central p a rt o f the N orthw est
Shelf (116-119°E). All surveys w ere c onducted by
similar-sized stern trawlers using similar-sized nets, and
com patible catch records are available at the generic
level o f taxon for Saurida a n d at the familial level for
L utjanidae, Lethrinidae, and N em ip terid ae (T able 2).
T otal fish catch rate showed no significant correlation

Headlii

with year of survey (T able 3). H ow ever, b o th the L e th 
rinidae and Lutjanidae significantly decreased in both
relative and absolute abundance with time. Conversely,
both N em ipteridae and Saurida show a significant in
crease in relative ab undance during the sam e time. T he
T ab le 3. S p e a r m a n ’s rank correlation coefficients (rs) for the

correlation between year of observation and the research vessel
catch data give in Table 2. The relative catch rate is the catch
rate for that taxon divided by the total catch rate. The prob
ability (p) that rs = 0 is given, and values statistically significant
at a = 0.05 are marked with an asterisk.
Variable
Total catch rate
Nemipteridae
Catch rate
Relative catch
Saurida
Catch rate
Relative catch
Lethrinidae
Catch rate
Relative catch
Lutjanidae
Catch rate
Relative catch

rs

P

0.1

0.14

rate

0.55
0.73*

0.15
0.04

rate

0.55
0.75*

0.15
0.03

rate

-0.83*
-0.75*

0.01
0.03

rate

-0.75*
-0.73*

0.04
0.04
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nem ipterid and saurid d ata are quite variable an d , while
suggestive o f an increase, n either show a significant
increase in absolute abun d an ce. H o w ev er, m ore
detailed d a ta on the relative a b u n d an ce o f Saurida since
1978 shows th a t b e tw een 1978 and 1983 a small-bodied
species (Saurida sp2 o f Sainsbury et al., 1985) has
increased in n u m b e rs by a b o u t two orders o f m agnitude
and a larger b o d ied species (Saurida undosquam is) has
increased by ab o u t an o rd e r of m agnitude (T h resh er et
al., 1986). T hese changes in th e com m unity are also
su p p o rted by inform ation from research surveys con
ducted by the U SS R betw een 1962 a n d 1973. While the
available description o f these surveys is insufficiently
detailed to allow th e ir inclusion in the above analysis,
catches w ere rep o rte d to com prise 47% L ethrinidae,
12% L u tjan id ae, an d 3% Saurida, with no d ata being
available for N em ip terid ae (A n o n ., 1978). Overall,
th en , the fish com m unity has m a intained ab o u t the same
biomass b etw een 1962 and 1983, but its com position has
altered from initially com prising 4 0-60% by weight of
Lethrinus and L utja nus c om bined an d a b o u t 10%
N em ipterus and Saurida co m b in ed , to comprising about
10% Lethrinus and Lutja nus and a b o u t 25% Nem ipterus
and Saurida.
T h e d em ersal habitat on the N o rth w est Shelf also
changed in the period b etw een these research surveys.
M ost o f the pre-1972 research surveys re p o rte d large
catches of large epibenthic fauna (mostly sponges,
alcyonarians, an d gorgonians), particularly from the
area b etw een 115°E and 120°E (A n o n ., 1965; Shu e ta l.,
1972; Shu et al., 1973), and fishery inspectors observed
large sponge catches in the early years o f the pair trawl
fishery (C. Ossel, D e p a rtm e n t of Fisheries and Wildlife,
W estern A u stralia, pers. com m .). C o m p ariso n of the
sponge catches from 20 trawl hauls in 1963 (A n o n .,
1965) with those from 40 hauls in 1979 (Sainsbury, 1987)
shows a significant reduction in sponge catch rates (Fig.
3). It is p resu m ed th a t the reduction in epib en th o s is due
to its incidental rem oval by trawls. A crude m e asure o f
the use fish m ake o f the h ab itat provided by the large
epib en th o s co m p are d with the o p en sand hab itat was

Oshoro Maru 1 9 6 3
n= 2 0
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Figure 3. Sponge catch rates on the Northwest Shelf in I963
(Anon., 1965) and 1979 (Sainsbury, 1987). Catch rates differ
significantly (Mann-Whitney U = 763, p < 0.01).

o b ta in ed by m ounting a 35 mm cam era on the headline
o f the research trawl and taking photo g rap h s of the
dem ersal habitat and fish in the path of each trawl.
A b o u t 80 equally spaced p h o to g rap h s w ere taken on
each of 108 random ly located trawls in the central part of
the N orthw est Shelf (1 16°E-119°E) in 1983. T he p h o to 
graphs w ere scored for the presence and absence of large
e pibenthos (> 2 5 cm along the longest axis) and the main
genera of fish. F rom these d ata the probability of finding
each fish genus in the presence and in the absence of the
large epibenthos habitat was calculated (T able 4). This is
a conservative m e th o d for detecting the p attern of
h abitat usage, because herding of fish by the trawl will
result in any natural p attern being disturbed so that fish
are likely to be observed in habitats w here they would
not naturally occur. This conservative bias is expected to
be particularly severe in detecting usage of small, rela
tively isolated patches of h abitat such as patches o f large
epibenthos. D espite this, how ever, the observations
showed that L ethrinus and L utjanus have a higher p ro b 
ability of occurring in the dem ersal habitat containing

Table 4. Frequency of occurrence and probability of occurrence of each of four fish genera in the presence and absence of large
(25 cm) cpibenthic organisms. The standard error of each probability of occurrence is given in parentheses. Estimates are based on
photographs taken at regular intervals from the trawl headline during 108 randomly located research trawl hauls between 116°E
and 119°E in 1983. Each photograph includes about 4 n r of sea floor. Standard errors were calculated assuming each photograph
provides an independent observation of a binomial process, and so may be underestimated.
Large benthos present

Fish genus

Number of frames
with this genus

Nemipterus
Saurida
Lethrinus
Lutjanus

26
110
25
9
Total frames
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1199

Large benthos absent

Probability
0.022
0.092
0.021
0.008

Number of frames
with this genus

(0.004)
(0.008)
(0.004)
(0.006)

340
999
21
22
Total frames

7229

Probability
0.047
0.138
0.003
0.003

(0.002)
(0.004)
(0.001)
(0.001)

large e p ib en th o s th an in th e hab itat w ithout large epi
benthos, while N em ipterus and Saurida have a higher
probability o f occurring in the o p en sand habitat (Table
4). If this h abitat usage p a tte rn rem ains constant it is
clear th a t alteration in the p ro p o rtio n o f the sea floor
occupied by large epib en th o s w ould cause an alteration
in the com position of the fish com munity.

1.4. T h e m anagem ent issue
In the decade following declaration o f the A ustralian
Fishing Z o n e m a n ag em en t o f the pair trawl fishery
utilized a m inim um mesh size an d a total catch q u o ta to
maximize th e yield o f the species groups com m only
retained by the pair trawl fleet (Sainsbury, 1984).
O btain in g the m axim um total catch in a mixed species
trawl fishery will almost always result in overfishing the
less productive species groups (in this case L utjanus and
Lethrinus) to obtain good yields o f the m o re productive
species groups (in this case Nem ipterus and Saurida).
This strategy reduces the p ro p o rtio n a te a b u n d an ce of
the less productive species groups. C hanges in relative
abund an ce am ong the groups L u tja n u s, L eth rin u s, and
N em ipterus are of little consequence to the pair trawl
fishery, because all have similar values o n the T aiw anese
m a rk et (Liu and Lai, 1980). H ow ev er, changes in the
ab und an ce o f these fish groups are very im p o rtan t when
develop m en t of the A ustralian trap fishery is c o n 
sidered.
T he dom estic fishery relies heavily on Lethrinus and
L u tja n u s, because Nem ipterus has no net value in the
A ustralian fishery. C o nsequently the trap fishery is re 
stricted to the small areas w here trawling has been light
and the desired fish groups are still a b u n d an t. T he
historical fish com m unity on the N orthw est Shelf would
have prov id ed a suitable an d large resource for the
dom estic fishery, but this fish com m unity no longer
exists. T h ere is little prospect o f significant d ev elopm ent
of the trap fishery with the p resent fish com m unity
com position. F u rth erm o re , it is not certain that social
and econom ic conditions in this rem o te p art of A ustralia
w ould allow expansion o f the domestic fishery even if the
resource had its historical com position, w hereas it is
known that the pair trawl fishery can generate income to
A ustralia from the existing resource com munity.
T he aims of m an agem en t include maximizing the
benefit to A ustralia from the resource, preferably by
maximizing the involvem ent of the domestic fishing
industry ( A n o n .. 1985). T h e available data suggest that
achieving these aims may require recovery o f the species
com position to its form er dom inance by Lethrinus and
L utjanus. H o w ev er, the p o o r state o f know ledge a b o u t
the ecology and dynamics o f the resource make p redic
tion of the resource's response to m ajor alterations in the
m a nag em en t regime highly uncertain. In addition, there
are substantial uncertainties associated with the social
and econom ic factors that d eterm in e the response of the

fishing industry to any recovery the resource may show.
Q uestions relating to the m anag em en t of the com peting
trap and trawl fisheries are:
• C a n the historical com position be recovered?
• I s it w orth trying to recover the historical com position
(i.e. do the rew ards justify the risks and costs)?
• If recovery is a ttem p ted w hat is an appropriate strategy
to follow?

2. Evaluation of managem ent options
2.1. T h e general approach
Scientific m anag em en t advice in fisheries usually has an
implicit assum ption o f “certainty equivalence” (e.g.
B ar-Shalom and T se, 1976). A scientific g roup reviews
the d ata and som ehow selects one m odel structure and
one param eterization of that m odel that is thought to be
scientifically “b e st” . T h e implications of this o ne “b e st”
m odel/param eterization are then exam ined with respect
to the m anagem ent aims, strategies, and tactics d e te r
m ined by the resource managers. T he m a n ag em en t
actions considered feasible and desirable are then
selected by the m anagers and applied to the whole of the
resource as though this “best” m odel/param eterization
w ere true. T he selection of the best scientific m odel is
often accom panied by lengthy discussion of uncertainty
and confidence bounds, but this rarely influences
the m anag em en t decision-making process o r the final
m anagem ent decision. In addition to being “certainly
eq uivalent” , this approach to m a n ag em en t is also
usually “passively ad ap tiv e” . It relies upon errors in the
m anagem ent process or unplanned external events to
provide the contrasts in the control variables tha t are
necessary to identify the im portant processes and allow
precise estim ation of model param eters (W alters and
H ilborn, 1978). G o o d exam ples of this passive ad a p ta 
tion occurred when fishing effort was reduced in the
N orth Sea during the two W orld Wars. T he reduction in
fishing effort during W orld W a r I d em o n strated the
reality of overfishing, and changes in the yield after
the reduction of effort during W orld W ar II provided
empirical support for the m e th o d o f yield per recruit
analysis of growth overfishing (e.g. B everton and H olt,
1957; Smith, 1988).
U n d e r some circumstances an approach based on
passive adaptation and certainty equivalence m ay p ro 
vide close to optim al policies (e.g. W alters and H ilborn,
1978), but it appears unlikely that this is generally the
case for resources with highly non-linear dynamics or
w hen the re is considerable uncertainty about the basic
structure of the appropriate m odel of resource dy
namics. F u rth erm o re, such an approach usually treats
the whole resource as one unit, so th a t all o f the resource
is at risk if an erro r is m ade. Possible control variables
(e.g. population sizes, tem porally varying environm en307

tal variables) are also co n fo u n d ed u n d e r this approach.
C onsequently, future observations o f the resource have
little p o w er to discriminate hypotheses o r allow recog
nition of suboptim al situations.
T he prospect of avoiding the uncertainties in resource
m a n ag em en t by identifying the key featu res of the
existing dynam ics o f a com plex biological com m unity
through a process-oriented research p ro g ram m e seems
rem o te. E ven if achieved, it w ould not be certain that
the identified featu res w ould rem ain th e key factors
u n d er the novel p ertu rb atio n s provided by a changed
fishing regime.
From these considerations it is concluded that co m 
m unity level m a n ag e m e n t is largely em pirical, even if
this is not explicitly recognized, and that th e re is possible
benefit in trying to increase the efficiency o f th a t e m piri
cism while maintaining revenue from the resource
(Sainsbury, 1982, 1988). In particular there is a n eed to
develop a reaso n ed empiricism, a n d avoid blind trial and
erro r, by formally evaluating the p erfo rm an ce of p ro 
spective m an ag em e n t actions across alternative models
while taking explicit account o f future learning and the
identification of policy im provem ents. This a pproach is
som etim es called "actively adaptive" (e.g. Bar-Shalom
and T se, 1976; W alters and H ilborn, 1978; W alters,
1986) because it includes the possibility o f taking m a n 
agem en t action that intentionally increases the contrast
b etw een key variables, so as to p erm it identification of
im p o rtan t processes and the rey increase the precision of
model p a ra m e te r estim ates.
2 .2 . A s s e s s m e n t o f N o r t h w e s t S h e lf
2.2.1. A ssessm ent m ethod
A fram ew o rk for evaluating actively adaptive m a n a g e
m en t is provided by W alters and H ilborn (1980) and
W alters (1986). and a simple version of this m e th o d 
ology is applied to the N orthw est Shelf. This evaluation
exam ines a limited n u m b e r o f long-term m a n a g e m e n t
regimes ( U k, k = 1 to m) th at are regarded as feasible,
across a series o f alternative models o f the resource (Mj,
j = 1 to n). A t p resen t tim e, T, models o f resource
dynamics th a t are consistent with the historical d ata are
identified. T h e U k e xam ined here arc the fixed h arvest
ing regim es th a t are close to optim al for each o f the Mj.
T h e expected econom ic value o b tain ed from im m edi
ate application of on e of the U k regimes is co m p a re d to
the expected value o f first attem p tin g to learn more
about the relative credibility of the alternative hypo
theses and then selecting the long-term m an ag em ent
regime. It is o f interest to d eterm in e w h e th e r o r not
additional learning is o f econom ic value, an d if so w hat
com b in ed harvesting and observation regime gives the
g reatest econom ic re turn . In the evaluations p erfo rm ed
h ere, learning is co nsidered to o ccur only during a
“learning p e rio d ” of duration t (i.e. the interval T ,T + t)
during which som e trial fishing regime W is applied and
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various observations o f the system are m ade. A fte r the
le arning p eriod, at time T + t, the observations are used
to update the relative credibility of each of the a ltern a
tive m odels, and the long-term regime tha t now appears
most a p p ro p riate is selected and applied to the resource.
T h e annual revenue during the learning p erio d , includ
ing costs of the observations, and u n d e r th e chosen U k is
calculated. This revenue flow is expressed as a present
value by applying an econom ic discount rate to future
revenues (e.g. C lark, 1976). T h e expected present value
from the resource, u n d er b o th the learning period
regime W and the U k chosen at time T + t, is calculated
across all the m odels using the relative probability
placed on each m odel at tim e T. T hese values are used to
find a c om bination of W and t that results in selection of
the most appropriate U k at T - f t while also providing an
acceptable overall econom ic return from the resource.
A n ideal W regime w ould allow correct identification
of each m odel if tha t m odel w ere true, w ould provide
high revenues during the learning p eriod, w ould not
com prom ise the revenue from any of the regimes that
might be selected at the end of the learning period, and
w ould not involve expensive observations. T he expected
econom ic return from actively adaptive m anag em en t in
this context is the result of "trade-offs” b etw een the
revenue gen erated during the learning p eriod, the costs
of observations m ade during the learning period, the
discrimination betw een m odels achieved from the o b 
servations, and the long-term econom ic value resulting
from the achieved m odel discrimination.
T he first step is to assign relative probabilities to each
of the pro p o sed models o f resource dynamics. A t time T
all models are consistent with historical observations
and can be reasonably param eterized with the historical
d ata set, and so all models are assum ed to have equal
probability at time T (i.e. P r (Mj) = 1/n).
T he next step is to d eterm ine the relative probabilities
placed on each m odel after application of the trial policy
W for the learning period t. T he probabilities placed on
each m odel are u p d a te d on the basis of the observations
m ade during this period. F o r trial regime W and m odel
Mj, d ata sets Oj w are gen erated by M on te-C arlo simu
lation of the observation process (i.e. sampling) and the
behaviour of m odel M, u n d e r policy W during the
interval (T ,T + t). T h e Oj,w are exam ples of the data
that might be available at time T + t if m odel j is true.
F or each data set. the likelihood that it was gen erated by
each of the models is calculated (i.e. the likelihood,
L(Oj W|M |), w hen m odel Mj is fitted to observations
Oj w ). T he probability placed at the end of the learning
p eriod on m odel Mj w hen m odel Mj is true is then
calculated from B ayes’ theorem .
A s used h ere B ayes’ th e o re m provides a m e th o d of
calculating the conditional probability placed on a
hypothesis from an initial state m e n t of the probability of
that hypothesis and some observed o utcom es of trials
(see H ays and W inkler, 1971). F o r exam ple, B ay es’ rule

could b e used to calculate how the probability placed on
alternative hypotheses a b o u t the bias in a coin would
change as a result o f observing a n u m b e r o f throws. Two
hypotheses are fo rm u lated a b o u t the probability o f a
coin returning a h ead o n being thrown: ^ being th a t the
probability o f a head is 0.5 a n d H 2 being that the
probability o f a h ead is 0.8. B ecause most coins a re fair,
it is initially th o u g h t th a t H j has probability 0.75 o f being
correct and th at H 2 has probability 0.25. T hese are
know n as the p rio r probabilities placed on the hypo
theses. If three throws all return heads, then B ay es’
th e o re m allows calculation o f the probability placed on
each hypothesis conditional on the observed o u tc o m e of
the throws. T h e u p d ate d probability on H] is
P(H , tru e|o b serv atio n s) =
_

m ade, th e n the d ata available from true m odel Mj will be
in terpreted as being due to m odel Mj with probability
Px+t (M jW .M j). This probability will then be e rr o n e 
ously associated with the annual value from the resource
u n d er U k when model Mj is true. A t T + t, perceptions
of the value of the resource u n d er the alternative long
term m a n ag em en t regimes will be influenced by such
errors, and selection o f a m anagem ent regime at T + t
will be based on an “ap p a re n t value” m ade up o f the
revenue expected from each m a nagem ent regime when
applied to each m odel and the relative probability
placed on each m odel at that time. H e re it is assum ed
that the resource m anager is risk neutral (e.g. Lewis,
1982, p. 19) and will choose the U k with the greatest
expected value. F or model Mj true the chosen U k will
maximize the “a p p aren t value”

P ( H 1 )P (o b serv a tio n s|H | true)
P (H i)P (o b serv a tio n s|H ! true) +
+ P (H 2 )P (o b se rv atio n s|H 2 true)

A V T+t( U k|W,Mj) = V PT+t(Mj|W,Mj) x
i= 1

= 0.75 x 0.5 3 /(0.75 x 0.5 3 + 0.25 x 0 .8 3)

V=a>

= 0.423

x

and similarly the u p dated probability on H 2 is 0.577.
A slightly different application of B ayes’ th e o rem can
be used to calculate the probability placed on the
alternative models o f resource dynamics at time T + t,
given the observations m ade during the learning period
t, u n d e r each possible m odel a n d tre a tm e n t o f the
resource during T. In this application

y

PT(M k)L(Oj w |M k)

If W is perfectly inform ative then PT+t(Mj|W,Mj) = 1
for i = j an d zero o th e rw ise , while if W is totally un in fo r
mative then PT+t(M i|W ,Mj) = PX(M,).
For each model the p resent econom ic value from the
resource u n d er each com bination of learning period
policy and subsequent long-term policy can be calcu
lated. F o r m odel M ,, the p resent value of applying policy
W during (T ,T + t) and th e n applying policy U k is
V= t

V ( U k|W,Mj) =

V

R T+v(W|Mj)<t>v +

v=0
V=oc

+

V

R T+v( U k|Mj)<t>v

V = t+1

w here R T+v(W|Mj) is the annual net econom ic return
(including observation costs) from policy W applied to
m odel Mj in year T + v, and <t> is a discount rate factor.
If at time T + t the decision to follow a particular U k is

£

R T+v(U k|M i)<î>v_t~ l .

T he P T+t(Mj|W,Mj) are random variables because Oj w
is influenced by random processes such as sampling. A
matrix of probabilities, Q T+t( U k|W,Mj), can then be
defined with elem ents giving the probability of selecting
each of the U k at time T + t when W is applied and
model Mj is true. Q T+t( U k|W,Mj) is calculated by using
repeated simulations of the observation process to give
data sets Oj w , calculation of A V T+t( U k|W,Mj) for each
data set, and simulation of the decision process. T he
expected value from the policy with regime W for period
t across all models is then
j= n

E [V (W ,t)] =

k = m

V PT(Mj) V
j= l

Q x +t( U k|W,Mj) x

k = l

x V ( U k|W ,t.M j).
To this stage in the analysis it is assumed that any W or
U k can be successfully applied. In the case of the
N orthw est Shelf it is not at all clear tha t fisheries and
m anag em en t regimes o th e r than the existing one are
viable. T he A ustralian fishing industry never attem p ted
to establish fishing operations in the region prior to
developm ent of the foreign trawl fishery, p resum ably for
socio-economic reasons; feasibility trials of A ustralian
fish trawling soon after declaration of the 2 0 0 nmi fishing
zone proved to be uneconom ic (A n o n ., 1980); and the
trap fishery is very small and would require a m ajor
increase in infrastructure to handle the ten-fold in
creases in catches implied by som e o f the U k. In d eed , a
m ajor reason for licensing o p eration of a foreign fishery
on the N orthw est Shelf was the perception tha t the
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A ustralian fishing industry could not economically h a r
vest an d m a rk et the available yield in this rem o te and
sparsely p o p u la ted p a rt o f A ustralia.
C o n sequently assessment of the fishery options for the
N orthw est Shelf resource needs to recognize that
attem p ts to apply W and U k may not be successful. In
particular, social and u n know n econom ic constraints
may prev en t the dom estic tra p fishery from expanding
even if the historical species com position of th e resource
were restored. Failure of the trap fishery to expand was
th o ught to be the m ost likely cause of failure to achieve a
stated W o r U k. O th e r causes o f failure to achieve a
stated W o r U k are conceivable, such as the inability to
enforce a trawl closure, but in this analysis only fishing
regimes th a t a ttem p t expansion o f the tra p fishery were
considered to involve the possibility of failing. If e x p an 
sion of th e tra p fishery is successful th e n the target
fishing mortality specified by the W o r U k is achieved,
and if unsuccessful th e catch does n o t increase above the
presently observed annual catch of 3 0 0 1.
O bserv atio n of the success o r failure of the domestic
fishery to expand during the learning p eriod will alter
perceptions of the possibility that the trap fishery will
ever develop. T hese alte re d perceptions affect the
“a p p aren t value" o f each U k, and so will influence
how long the o p p o rtu n ity to expand is m ade avail
able to a fishery that shows no sign o f expansion. If
foreign access fees are foregone in providing the o p p o r
tunity for the tra p fishery to ex p an d , then the success
o r failure o f th e trap fishery to expand will also affect
the econom ic retu rn from th e resource. While the
course of d ev elo pm en t of the trap fishery could be
exam ined using a detailed econom ic m odel o f fishery
d ev elo p m en t, a simple ad hoc m e th o d was a d o pted
here. T h e econom ic values o b ta ined from success
or failure of the regimes atte m p te d are re p re se n ted by
the subscripts + for success and - for failure. So if
b o th U k and W fail, th e n the econom ic value o b ta ined
is rep resen ted by V( U k|_ W .M ,). while the value of
successful application of both U k and W is rep resented
by V( + U k| + W,Mj).
T h ree probabilities must be specified to allow in c orp
oration of this ad hoc tre a tm e n t o f the socio-economic
responses into the assessm ent o f (W ,t).
(i) ST, the probability that the trap fishery can expand.
(ii) St', the probability that a trap fishery will have
shown evidence of expansion by t years, given that
expansion is possible.
(iii) S", the probability that a m a n ag er who observes t
years o f non-expansion of the trap fishery places on
th a t fishery ever expanding.
ST and St' d eterm in e the probabilities o f the various
ou tco m es of applying W th e n applying U k; the p ro b 
ability o f +W followed by + U k is STS,' ; the probability of
- W followed by +U k is ST(1 - S,'); and the probability
310

o f _ W followed by _ U k is (1 - ST). It is considered that
+W followed by _ U k (w hich corresponds to successful
expansion during the learning period then failure to
expand after the learning period) cannot happen. G u id 
ance on appropriate values for ST and S,' could perhaps
be o btained from detailed econom ic analysis of the
fishing industry. H ow ever, these probabilities are the
result of num e ro u s micro-econom ic and social decisions
by com panies and individuals, and it is notoriously
difficult to determ in e such quantities. H e re it is assumed
that ST = 0.5, giving develo p m en t and failure an equal
chance, and St' = 1 — i|/ with i|/ = 0.7, because it seems
reasonable to assume that signs of expansion w ould be
about 80% probable to occur after 5 years if they are
ever to occur. T h ere is no necessary connection between
S" and the real chance of ultim ate expansion of the trap
fishery, because S" relates to m anag em en t perceptions
rath er than fact. H ow ever, it is assum ed here that the
m anager has know ledge that is consistent with the p ro 
cesses actually occurring, so that S" is the conditional
probability th a t expansion will ultim ately occur given
that t years of non-expansion have b e e n o b served, i.e.
S" = ST(1 - St')/(1 - STSt' ). E ven in the highly simpli
fied decision-making process considered h ere, the
m anager's perceptions have a m ajor influence on the
decisions m ade, and it is interesting to note that ir
rational perceptions (i.e. those that are not based on
evidence and that favour or discount certain outcom es)
can give g reater value from the resource than rationally
based perceptions if the irrational perceptions are cor
rect but can give a much lower value if wrong. It is
difficult to im prove on a lucky guess based on a correct
but irrational bias.
W ith these additional considerations, the “a p p aren t
v a lu e ” o f applying U k at time T + t, on which the
m a n ag er bases policy selection, is
A V T+t( U k|+W,M j) =
i= n

Y

PT+t(M j|+W , M j ) V ( +U k|+W , M i)

i= 1

for calculation of Q T+ t(U k| + W .M ,) after observation of
successful expansion of the trap fishery d uring the le arn 
ing p erio d , and
i-n

A V T+t( U k|_W,Mj> = V PT+t( M i| _ W . M j)
i= 1

[S"V(+ U k|_W ,M i) + (1 - S " ) V (_ U kj_W ,M ,)]
for calculation of Q x+t( U k|_ W ,M j) after observation of
no expansion of the tra p fishery during the learning
period. C onsequently, the overall expected value of W
for time t is

J= n

V PT(Mj)

E [V (W ,t)J =

w here q f is the catchability coefficient for commercial
vessels and e is an e rro r term such th a t loge e has a
norm al distribution with m ean zero and standard devi
ation 0.4. N o allowance for discarding was m ade and the
com m ercial effort d ata w ere reg ard ed as being reliable.
T he predicted research vessel catch rate is given by

X

j=l
r k= m

ST

V

St'Q T+t( U k|+W ,M j ) V ( +U k| +W,M j) +

k= l

+ (1 - St' ) O r+ «(Uk| _ W , M j) V ( +U k| _ W tM j)
M-t = q rB i 7

+ ( 1 - S T)

V

Q T+t( U k|_ W , M j) V ( _ U k|_W ,M j) ].
M

k= l

It is often useful to calculate the expected value of
perfect inform ation (E V P I, see H ays an d W inkler,
1971; W alters, 1986) to indicate the u p p er b o u n d on the
m a n ag em en t value of distinguishing the alternative re 
source models and to gauge the absolute perform ance of
a particular learning p eriod regime. T h e expected value
o f perfect resource inform ation from W applied for time
t is
j=n

EVPI =

V p T(M j){STS ;V (+U k*.j|+W ,M j) +

w here q, is a research vessel catchability and loge 7 has a
n orm al distribution with m ean zero and standard devi
ation 0.34. T he standard deviations for the e rro r distri
butions w ere chosen in the belief that each research
catch rate observation was probably within half to
double the value im plied by the true biom ass, and that
the recorded com mercial catch observations w ere p ro b 
ably som ew hat worse than this.
T he likelihood of each m odel was calculated by fitting
data to the non-equilibrium form of the m odel directly,
beginning in 1960 and assuming that the populations
were initially at equilibrium u nder no fishing effort. The
models w ere fitted to the research survey and c o m m e r
cial data sets separately, with the log likelihoods for n
observations being calculated from

j=l

+ ST(1 — St') V ( +U k* * |_ W ,M |) +
+ (1 - ST) V ( _ U k*f UW.Mj)}
where
U k.j
the U k th a t gives maximum
V( + U k| +W,Mj) and U k** is the U k that gives maximum
S;'V(+ U k|_ W ,M j) + ( l - S ; ' ) V ( _ U k| . W , M j). This is
the expected value if W perfectly discriminated the
resource models after t years. T he E V P I from resolution
of the uncertainties in both the resource dynamics and
the expansion o f the trap fishery is given by the above
expression evaluated with S,' = 1.0 and S" = 0.0.

2.2.2. M odels o f the N orthw est S h e lf fish resource
F our models of the dynamics o f the four main species
groups comprising the N orthw est Shelf resource were
exam ined, each model reflecting a different in te rp re 
tation o f the available data. T h e models are very simple
because the d ata do not p erm it estim ation o f many
p aram eters. M odel p aram e te rs were o b ta ined for each
m odel by separately exam ining the likelihood surface
for the two sets of data available, the research vessel
catch rates an d the com mercial catch and effort (Tables
1 and 2). E ach model was expressed in difference
equation form for biomass (B r) and fishing effort ( E r ) at
time T,

—0.5n log ( 2 'ttctJ) - ( 2 ctJ)

1

V

log (CT/q fE TB x)

for the com mercial d ata set and

- 0 . 5 n log (2 m r“) - (2crr)~

Y log (M y q rB T)

for the research vessel data set.
In most cases a single set of p a ra m e te r values corres
ponding to the m axim um of both surfaces could be
found; in o th e r cases the p a ra m e te r set c orresponded to
the m axim um if each surface was accepted so that two
p a ra m e te r sets w ere considered for som e models. E ach
p a ra m e te r set/m odel com bination was tre a te d as a
different m odel in the evaluation of m anag em en t o p 
tions. T he com mercial catch data beyond 1979 for Saur
ida w ere not included in the analysis because of changes
in com mercial retention practices (see T h re sh e r et al.,
1986).

M odel 1

with the predicted com m ercial catch (CT) being

All species groups are controlled by “intraspecific” p ro 
cesses. This m odel represents the multiple single species
approach to assessment.
Lethrinus and L utja nus follow the difference equation
for logistic population growth.

CT = q rE TB T 6

B-y+i — B | [ l + r

B r + i = B r ( f ( B r ) — q | E T),

( r B r/K)

q fE T]
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w here r is the intrinsic popu la tio n grow th rate and K is
the carrying capacity. Best estim ates of the th ree p a ra 
m eters o f this model are given in T able 5.
N em ipterus an d Saurida increased in a b u n d an ce with
fishing, which, assuming only intraspecific p opulation
processes, suggests th a t the p o p u la tio n grow th rate
d ep en d s u p o n p o pu latio n age structure. This might be
due to high levels o f cannibalism by old individuals
which are subsequently rem oved by the fishery, o r a
highly d o m e d relation b etw e en p o pulation egg p ro 
duction and recruitm en t com bined with strongly aged e p en d en t individual fecundities. A simple model of this
is
B-r+i = BT[1 + r - (aTrB T/K) ((1 - aT)rB T/3K) - q , E T]
w here aT is the prop o rtio n of the p o p u la tio n biom ass at
time T m ade up of animals y o unger th a n som e critical
age (T crit) at which they strongly re tard popu la tion
growth and ft d eterm in es the strength o f this retardation.
Inclusion o f aT an d d is a crude m eth o d o f allowing a
production m odel to exhibit som e age structure behavi
our. F rom a simple age stru ctu red p o pulation model
t = T , ril

=

^

E i)(l

N em ipterus and Saurida have intraspecifically controlled
population grow th, while the p opula tion grow th of L e th 
rinus and L utjanus is also negatively influenced by the
com bined biom ass o f N em ipterus and Saurida. P o p u 
lation grow th for N em ipterus an d Saurida is as in model
1, and for Lethrinus and L utja nus is
Bx + i = BT[ 1 + r - (rB T/K) - (ctrWT/K) - q fE T]
w here W T is the com bined abundance o f N em ipterus and
Saurida. P a ra m e te r estim ates are given in T able 5. T he
p a ra m e te r set 3a in T able 5 follows from N em ipterus and
Saurida having param eters la , while p a ra m e te r set 3b
follows from N em ipterus and Saurida having param eters
lb.

— e x p (—k t ) ) 3

i=T -t

M odel 4

i=T

t=ac

exp - M t - q f

E iJ(l - e x p ( - k t ) )
i = T —t
i>1971

with the values for the rate of natural mortality (M ) and
the von Bertalanffy grow th coefficient (k) tak en from
Sainsbury (1984). T h e best estim ates o f the five p ara
m eters o f this m odel (r, q f, K, T crit, a n d d) are given in
T able 5. T h e model p a ra m e te r values suggested by the
com mercial catch d ata were substantially different from
those suggested by the research survey d ata, so each was
used to give two different param eterizatio n s of the
m odel. P a ra m e te r set la of T able 5 provides the best fit
of the m odel for N em ipterus an d Saurida to the c o m m er
cial d ata, and set l b provides the best fit to the research
survey data.

M odel 2
Lethrinus and Lutjanus have intraspecifically controlled
po p u latio n grow th, as in m odel 1 , while the p o pulation
grow th o f N em ipterus and Saurida is also negatively
influenced by the com bined biomass o f Lethrinus and
Lutjanus. Population grow th for Lethrinus and Lutjanus
is given by model 1, and for N em ipterus and Saurida is
B-i'+i = BT[1 + r - (rB T/K ) - (ar\V x/K) - q , E T]
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M odel 3

i=T

exp J - M t — q f ^

t=0

'S

w here a is an interaction coefficient and W T is the
c om bined abun d an ce of L ethrinus and Lutjanus at time
T. P a ra m e te r estim ates for r, q f, K, and a are given in
T able 5. P a ra m e te r set 2a in T able 5 provides the best fit
of the m odel for N em ipterus and Saurida to the c o m m e r
cial d ata, while 2 b provides the best fit to the research
survey data.

T he carrying capacity of all groups is d e term in ed by the
am o u n t of suitable habitat, and habitat ab undance is
altered by the physical effects of trawling. F o r all fish
groups population grow th is

= B

+ r -

rB i

h T .iX il-q fE j
i= 1

w here hT i is the proportion of the area occupied by
habitat i at time t, Xj is the relative density of the species
group in hab itat i, and A is a constant. O nly two
dem ersal habitats w ere considered, the first containing
large (> 2 5 cm) e pibenthic organism s and the second not
containing these organisms. T he estim ated probabilities
of observing a fish in each habitat type (obtained from
the photographic survey d ata in T able 4) w ere ta k e n to
be estim ates of the \(. T he hT j w ere o b ta in ed from a
simple m odel of the benthos in which the sea floor is
considered to com prise a n u m b e r of small, inde p en d en t
patches o f size equal to the area covered by each survey
p h o to g rap h (about 4 m 2). In this m odel each patch has a
fixed probability (s) of receiving a recruit each year and
each benthic organism has a fixed probability (d) of
dying each year. If it takes T 2 5 years for the organism s to
grow to 25 cm then the p ro p o rtio n of patches with one o r
m ore individuals of large b en th o s is

<t>=00
i_

n

t 1 ~ s e x p ( ~ cf>d)i*

<J>= T25

If each trawl sweeps p rop o rtio n p o f the fished area and
an individual aged <J> is rem oved with probability r^, on
encoun ter, th en the probability o f an individual not
being rem o v ed by trawling th a t year is approxim ately
exp ( —pr^E-r). Assum ing r,), can be w ritten as
rd) = rmax( l - exp ( - c c t) ) ,
but restricting rT,s to b e 0.95 o f rmax, so th a t c can be
expressed solely in term s o f T 2 5 an d rmax, gives the
p ro p o rtio n o f patches with o n e o r m ore individuals of
large b enthos at time T (i.e. hT 1 in the difference
e quation for m odel 4) as approxim ately
<j>=*
h T.l = 1 -

Y[

f 1 - S e X P ( - D *)l

cj>= T25

w here
k = <J>

= ct>d + p

r ^ _ kE T_ k
k= 1

and
hx

,2

=

1

h T,i •

A similar eq u atio n can be o b ta in ed for the p ro p o rtio n of
patches with small benthos, and since both p roportions
w ere m easu red in 1983 this gives tw o equations in four
unknow ns, s, d, T 25, and rmax. T h e p ro p o rtio n o f the
are a swept by o n e T aiw anese trawl, p, was 0.84/
8 x 104 = 1.05 x 10
A value of rmax = 0.5 was c o n 
sidered reasonable from scuba and video observations of
trawls in progress, and two values for T 2 5 w ere taken
from the literature (H arriso n and C ow den, 1976),
6 years an d 10 years. T hese data w ere used to estim ate
tw o p a ra m e te r sets (s.d), each set corresponding to the
grow th rate implied by the one o f the two T 2 5 values. A
separate set o f p aram eters for the fish dynamics model
(r,A ,qt) was th e n o b ta in ed for each (s,d) pair. T he
estim ates of th e five p aram eters o f this m odel are given
in T ab le 5. P a ra m e te r set 4a o f T ab le 5 is for
T 2 5 = 6 years and set 4b is for T 2 5 = 10 years.

2 .2.3. A ssessm ent o f m anagem ent regimes f o r the
N orthw est S h elf
T able 5 defines eight different m o d e l/p a ra m e te r value
com binations resulting from two p aram eterizations of
each o f four models. Models 1 and 2 imply a low yield to
a tra p fishery, because the historical decline of L ethrinus

and Lutjanus is interpreted as indicating that these
stocks have low productivity. M odels 3 and 4 give a high
yield to the trap fishery because trapping rem oves no
benthos (which u nder m odel 4 allows return of high
carrying capacities for L ethrinus and Lutjanus) and
catches few N em ipterus and Saurida (which u n d er some
param eterizations o f model 3 allows the N em ipterus and
Saurida populations to decrease to their unfished levels,
with consequent reduction in the negative influence they
exert on Lethrinus and L utjanus population grow th).
A ssessm ent of m anagem ent regimes for the N o rth 
west Shelf exam ined four different regimes during the
learning period (i.e. the W in section 2.2.1), learning
periods of up to 2 0 years, and four different long-term
regimes (i.e. the U k in section 2.2.1).
T he long-term fishing regimes considered for possible
im plem entation after the learning period were: U , a trap
fishery for Lethrinus and L utjanus with a fishing m or
tality o f 0 . 1 (close to m axim um sustainable yield for
models 1 and 2), U 2 a trap fishery with fishing mortality
of 0.2 (close to m axim um sustainable yield for m odel 3),
U 3 a trap fishery with fishing mortality of 0 . 6 (close to
m axim um sustainable yield for m odel 4), and U 4 con
tinuation of trawling at the present trawling effort and
no further developm ent of the trap fishery.
T he yield to the pair trawl fishery is about the same
u n d er all models and so the annual return to A ustralia
from this fishery is taken to be the 1985 annual licensing
and access fee o f A U S S 0 .5 x 106. Vessels in the trap
fishery obtain an after-costs value of about A U S $ 1142
p er to n n e of retained catch (M . M oran, W estern A u s tr a 
lian D e p a rtm e n t of Fisheries, pers. co m m .), and this
was used to calculate the annual value of the trap fishery
catch from the resource u nder each m odel and fishing
regime. Failure of the trap fishery to expand is taken to
result in the present level of catch to the tra p fishery,
300 t per year, irrespective of the resource model. T he
discount rate factor was assum ed to be 0.95 throughout
the analysis.
T he learning period regimes exam ined were: W A
indefinite continuation of U 4 (i.e. no learning period, so
t = 0, and continuation o f the status quo)-, W B im m edi
ate application of the U k giving greatest expected value
(i.e. t = 0 and application of the regime presently con
sidered best); W c continued trawling during a learning
period o f t years, then after the learning period the U k
giving greatest expected value is selected and applied
(i.e. learning does not disrupt revenue flow or em piri
cally explore trap fishery expansion); W D a learning
period of t years during which trawling is stopped for a
nu m b e r of years and trap fishing with F = 0.2 is
a ttem p ted , then after the learning period the U k giving
greatest expected value is selected and applied (i.e.
learning disrupts revenue flow but empirically explores
trap fishery expansion); and W E a learning period of t
years in which half of the area is treated as for W D and
foreign access trawling is continued in the other half
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Table 5. Parameter values for each of the four resource dynamics models used in assessment of management regimes. Different
parameterizations of each model that were regarded as being equally acceptable for the available data are indicated by letters. The
maximum equilibrium sustainable yield (MSY) is given for each species group (i.e. single-species maximum) for each model, and
for models 3 and 4 the directed MSY is also given. MSY (directed) is the yield that would be available from Lethrinus and Lutjanus
if they alone were subject to fishing mortality and harvesting did not modify the habitat, and is the yield available from a trap
fishery. The units for K and MSY are tonnes, and for T cri, are years.
Nemipterus

Parameter

Saurida

Lethrinus

Lutjanus

Model la
r
qf
K
Tcrit
a
MSY

1.1
0.3 x 10~5
45 000
5
0.1
12 000

1.3
0.4 x 10 5
35 000
5
0.05
10200

0.25
0.4 x 10~5
20 000

0.35
0.5 x 10 5
15000

1250

1312

Model lb
r
qf
K
Tcrit
d
MSY

1.5
0.7 x u r 5
300000
5
0.001
70000

1.4
0.8 x 10 5
60 000
5
0.01
15 700

0.25
0.4 x 10~5
20000

0.35
0.5 x 10 5
15000

1250

1312

Model 2a
r
qr
K.
a
MSY

1.4
0.5 x 10 5
35 000
0.5
12 300

1.5
0.4 x 10~5
45 000
1.0
16900

0.25
0.4 x 10 5
20000

0.35
0.5 x 10 5
15 000

1250

1312

Model 2b
r
qr
K
a
MSY

1.5
0.4 x u r 5
45 000
1.0
16900

1.5
0.4 x 10 5
45 000
1.0
16900

0.25
0.4 x H r *
20000

0.35
0.5 x 10~5
15000

1250

1312

1.1
0.3 x K T 5
45000
5
0.1

1.3
0.4 x 10~5
35000
5
0.05

0.4
0.3 x 10“ 5
45 000

0.5
0.4 x 10 5
25000

12 000

10 200

0.5
945
1040

0.2
1 150
1220

1.5
0.7 x 10“ 5
300000
5
0.001

1.4
0.8 x 10 5
60000
5
0.01

0.45
0.3 x 10~5
25 000

0.5
0.4 x 10~5
20000

70000

15 700

0.3
1070
1940

0.2
I 180
1840

1.2
0.5 x 10“ 5
550000
7 730

1.2
0.2 x 10~5
250000
10300

1.6
0.7 x IO"5
900000
1 130
5 890

1.2
0.8 x 10~5
1400000
1320
2820

Model 3a
r
qr
K
Tcril
d
a
MSY
MSY (directed)
Model 3b
r
qr
K
Tcrit
d
a
MSY
MST (directed)
Model 4a
r
qr
A
MSY
MSY (directed)
Epibenthic organisms
tmax
T 2S
s
d

0.5
6
0.1332
0.0655
(icontinued)
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Table 5. Continued.
Parameter

Nemipterus

Model 4b
r
qt
A
MSY
MSY (directed)

1.1
0.5 x 10“ '5
750000
9690

Saurida

Lethrinus

Lutjanus

1.1
0.2 x u r 5
250000
9490

1.4
0.6 x 1 0 '5
950000
1000
6 220

1.2
0.8 X 10 5
1400000
1280
3090

Epibcnthic organisms
rmax
T2,
s
d

0.5
10
0.0906
0.0320

Table 6. The present value (millions of Australian dollars) obtained from each model (M) by immediately applying each of four
possible long-term fishing regimes (U). V ( , U k|Mj) gives the value of successful application of U k to a resource obeying model Mj,
and V (_ U k|Mj) gives the value of a failed application. Uj is a trap fishery with F = 0.1, U 2 is a trap fishery with F = 0.2, U 3 is a trap
fishery with F = 0.6, and U 4 is continuation of the licensed trawl fishery. A failed trap fishing regime occurs if the fishery fails to
expand to provide the target F, and in this event a constant annual catch of 3 001 per year is assumed. A discount rate of 0.05 was
used throughout.
V (+U j M j )

V (_ U jM j)

Mj

u,

u2

U,

u4

u.

U2

U3

u4

la
lb
2a
2b
3a
3b
4a
4b

48.2
48.2
48.2
48.2
49.6
60.1
39.9
38.7

57.3
57.3
57.3
57.3
54.1
84.6
73.8
71.2

26.7
26.7
26.7
26.7
29.1
32.9
148.7
137.1

9.96
9 .%
9.96
9.96
9.96
9.96
9.%
9.96

6.85
6.85
6.85
6.85
6.85
6.85
6.85
6.85

6.85
6.85
6.85
6.85
6.85
6.85
6.85
6.85

6.85
6.85
6.85
6.85
6.85
6.85
6.85
6.85

9.96
9.96
9.96
9.96
9.96
9.96
9.96
9.96

(both halves are assum ed to be isolated a n d have ident
ical dynamics). W A and W B are d eg en erate cases (t = 0)
and do n o t involve consideration of fu rth er learning,
while fo r W c , W D, and W E the learning p eriod duration
giving the greatest econom ic benefit is of m a n ag em en t
interest. During all learning periods, observations o f the
status of the resource are m ad e by an annual research
trawl survey. T h e survey is assum ed to cost
A U S $ 0.3 X 106 (based on C S IR O survey costs) and to
provide a relative index o f the ab u n d an ce o f each o f the
four fish groups according to
M-t = q rB 17

w here, as before, B r is the true a b u n d an ce, q r is the
research vessel catchability as estim ated from the his
torical d ata and loge 7 has a norm al distribution with
m ean zero and standard deviation 0.34. R e ce n t surveys
a p p e a r much m ore precise than this, but the early
surveys o f the N orthw est Shelf a p p ea r to contain vari
ability o f this m agnitude and it is p ru d en t to take a
conservative view of sampling capabilities.
T he present values associated with each of the U k
applied immediately to each model (i.e. at time T with

no further learning) are given in T able 6 . If it were
known that the trap fishery could not expand, then the
existing trawl fishery gives a higher present value from
the resource than a trap fishery irrespective of which of
the resource m odels is true. If trap fishery expansion is
possible, then a trap fishery with F = 0.2 gives the
greatest present value when models 1-3 are true, while a
trawl fishery with F = 0.6 gives the greatest present
value when model 4 is true. Distinguishing betw een
models 1 through 3 has no m anagem ent value, because
they all imply the same m anagem ent action, but there is
considerable benefit from distinguishing model 4 from
m odels 1-3.
T he expected present values from each of the W
exam ined are given in T able 7. F o r W B, im m ediate
application o f a trap fishery with F = 0.2 (i.e. U 2) gives
highest expected present value from the resource
(A U S $ 35.4 x 106). Im m ediate application of U 2 gives a
larger expected present value than im m ediate appli
cation of U 3 if the probability of m odel 4 being true (i.e.
PT(M 4;l) + P T(M 4b)) is less than about 0.33. T he
expected value of perfect inform ation (E V P I) for instant
resolution of the alternative resource models in 1985 is
A U S $ 4 5 .8 X 10ft. T he best expected value obtainable
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Table 7. The expected present value (millions of Australian
dollars) of different management strategies (W) for the North
west Shelf fishery. Policy W A is continuation of the existing
licensed trawl fishery; W B is to immediately apply one of four
possible long-term regimes (Ui to U 4 as described in the
caption to Table 6); W c is continued trawling for a period t,
conducting annual resource surveys during t and using these
data to select the best U k at the end of the period; W D is
conducting annual resource surveys for period t. during which
time all fishing is stopped for tc years and a trap fishery with
F = 0.2 is applied for the remaining t - tc years, and then using
these data to select the best U k at the end of the period; W E is
the same as W D except that the learning period regime is
applied to only half the area and the trawl fishery is continued in
the other half. The expected value of perfect information
(EVPI), with respect to distinguishing the alternative resource
dynamics models, is also given for each strategy.
9.96

Strategy W A
Strategy W B
uk
u,
u2
u3
U4
EVPI

E |V (U W)]
27.2
35.4
31.8
9.96
45.8

t
0
5
10
15
20

E[V(W c..t)]
35.4
35.6
29.7
25.1
21.2

EVPI
45.8
36.7
30.7
25.8
21.7

4

E[V(W D,t)]
35.4
35.8
36.8
37.4
37.2
36.8

EVPI
45.8
42.0
40.9
40.5
38.7
37.4

2

37.1

37.2

4

35.6
36.3
33.9

35.6
36.3
33.9

Strategy W c

Strategy W D
t
0
2
5

5
10
10
15
15

tc
0
1
1
2
2

20
20

2

t
0
2

t..
0

5
5

1
2
2

4

Strategy W E

10
10

1

4

15
15

2

20
20

2

4
4

E [V(W „.t)]
35.4
35.9
40.5
40.6
40.5
38.9
39.8
38.4
38.6
37.2

EVPI

45.8
43.1
42.0
41.6
40.7
39.2
39.8
38.7
38.6
37.2

u n c e r ta in ty is A U S $ 35.4 X 106
d iffe r e n c e
in
p rin c ip le
th e
( A U S $ 10.4 x 106) i:s th e a m o u n t it w o u ld b e w o rth
under

( T a b le

the

7),

present
and

paying to o btain instant resolution o f the specified
u ncertainties in resource dynamics. W c (continued
trawling at the 1985 effort level th ro u g h o u t the learning
period) is a very uninform ative strategy. F u rth e r o b ser
vations o f the com m unity u n d er continued trawling
p rovide little o p p ortu n ity to recognize m odel 4 when it is
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true, and there is no opportunity to test empirically the
expansion of the trap fishery. Strategy W D, a m ixture of
closing trawling and attem pting to expand the trap
fishery, can give expected values tha t are g reater than
W B for learning periods less than 15-20 years. O f the
strategies exam ined, a short (a b o u t 2 years) closure of
the trawl fishery followed by 3-13 years of a ttem p ted
expansion of the tra p fishery, provides close to the
maximum expected value from the resource. M aintain
ing the trawl fishery on half of the N orthw est Shelf while
exam ining the trapping option on the o th e r half during
the learning period provides a higher expected value
than treating the whole shelf as one unit. L onger le arn
ing periods, and in particular longer periods of trawl
closure, provide g reater resolution b etw een the a ltern a
tive m odels b ut the costs of obtaining this additional
resolution exceed its value to m a nagem ent. V ery short
learning periods provide highly variable o utcom es b e 
cause of frequent misidentification o f m odels, and so
give relatively low expected values.
T h e analysis outlined h ere was provided to the State
and F ederal Fisheries m a n ag em en t authorities. T he
State authorities saw m erit in the suggested m anage
ment actions, but the F ederal authorities initially
reg ard ed the status qu o as acceptable. B oth authorities
agreed on the goals of m a n ag em en t of fisheries in the
A ustralian Fishing Z o n e (A n o n ., 1985) - to obtain the
greatest benefit from the resource and support domestic
fishing industries - but differed in their assessm ent of
how these goals should be achieved. R egional, organiza
tional. political, and individual differences in em phasis
on the inevitably multifaceted consequences of a m a n 
agem ent action are to be expected, and illustrate the
difficulty in specifying an objective criterion for
decision-making in fisheries m a nagem ent. H ow ever,
partly for the reasons outlined h ere and partly for other
reasons, the F ederal and State fishery m anagers co o p er
ated to close a p ortion of the N orthw est Shelf to foreign
trawling from 1985 (Fig. 4). T hey similarly coo p erated
to close an additional area to foreign trawling from 1987
(Fig. 4), thereby providing three areas with contrasting
fishing regimes.
A nnual surveys of the fish com m unity and epibenthos
on the N orthw est Shelf west of 119°E have b e e n con
d ucted by C S IR O since 1985. T h e abundance of fish in
the areas closed to trawling increased in the years
following the closures, and in 1988 domestic trawlers
began to o p e ra te in these areas. This develo p m en t was
not anticipated in the 1985 assessm ent of options for the
N orthw est Shelf. D om estic trawling has subsequently
b een restricted to east of 116°45'E so as to maintain n o n 
trawled areas for resource recovery and d evelopm ent of
the trap fishery. It is anticipated tha t the w estern b o u n d 
ary of the foreign access zone will be further moved
eastw ard to 120°E from 1990 to reduce interaction
b etw een the foreign and dom estic trawl fisheries. In 
crease in the dom estic trawling effort in the area

area remaining
open to trawling
area closed to
trawling Oct. 1 9 8 7

QRowley
Shoals

area closed to
trawling Oct. 19 85

Pt Hedland
o

2 1°S

Bar r<

_

Cape

Figure 4. The zones subjected to different fishery management
regimes on the Northwest Shelf.

116°45'E-120°E is expected to slow, so th a t 117°30'E120°E will probably be trawled only lightly during the
next few years.
In practical application, adaptive m a n ag em en t was
not formally used as the m a n ag e m e n t policy for the
resource. H ow ev er, the adaptive m a n ag em en t analysis
strongly influenced the m a n a g e m e n t regimes that were
adopted . T he m an ag em e n t regime in place in 1987 was
very similar to a regime that p erfo rm ed well in the
analysis, although it did n o t even tu ate solely for the
reasons used in the analysis. Similarly, the recen t devel
o p m e n t of the domestic trawl fishery was not p art of any
regime exam ined in the original analysis, b u t the benefit
dem o n strated by that analysis o f separating trap and
trawl fisheries was used in form ulating the m an ag em en t
response to develo p m en t o f the domestic trawl fishery.
T he principles underlying adaptive m an ag em en t are
the credibility placed on different hypotheses o f re 
source dynamics, the econom ic retu rn from the resource
thought to be possible u n d er each hypothesis, and the
way tha t present m a n ag e m e n t actions affect the ability
to distinguish b etw een hypotheses with different e co n 
omic consequences. Practical application o f adaptive
m anag em en t involved the application o f these principles
b o th to anticipated m an ag em en t options and to m a n a g e 
m ent issues and options as they arose.

3. Discussion
T h e dynamics of th e N o rth w est Shelf fisheries are c o m 
plex and highly u n certain, and by necessity the assess

m ent of prospective m a n ag em en t actions contained
many simplifying assumptions. T he resource models
used w ere all very simplistic and could be expected to
mimic only gross aspects of the dynamics o f the real fish
com m unity, such as w h eth er a popultion would increase
or decrease, quickly or slowly, and with long o r short
time lags. N one of the models used could exhibit b ehav
iour such as multiple stable states, non-stationarity or
external forcing, although such behaviour is to be
expected in the dynamics of real com munities. F u rth e r
m ore, the com plex non-linear interactions between
econom ic investm ent and resource state w ere almost
totally ignored, and the analysis used a very simple
trea tm e n t of learning and the use of inform ation by
m anagers. T he inclusion of model process e rro r, to
allow for stochastic change in the resource models and
decision p a ram eters, w ould be a useful im provem ent to
the analysis. Its inclusion is likely to decrease the esti
mated ability to distinguish the alternative models.
The experim ental designs provided under the various
learning period regimes (W ) exam ined w ere all very
simple. M ore com plex designs would be required for
resolution of resource models involving spatially and
tem porally specific influences, but tractable m odels o f
these influences could not be constructed with the data
available and so w ere not considered. A lso m o re com 
plex learning period regimes and designs w ere not con
sidered feasible on the N orthw est Shelf.
If the N orthw est Shelf com m unity is really driven by
highly non-linear interactions, then the im plications to
p aram eter estim ation, prediction, and the in terp re
tation of any experim ent are daunting and well ex
pressed by Neill (1974): “the ecologist is the refore in a
difficult position: on the one hand he cannot hope to
measure the dynamics of the interactions b etw een pairs
of species w ithout perturbing them , and on the o ther,
results o f the p e rtu rb atio n d ep en d u p o n the effects of
o th e r species on the com peting pair. Properly done the
experim ent becom es hopelessly difficult.”
T h e approach taken on the N orthw est Shelf assum ed
that it was possible to approxim ate the im portant fea
tures o f the dynamics of the com m unity and its fisheries
by simple models. D espite the simplifications the analy
sis provided a very useful fram ew ork for encom passing
many processes and uncertainties involved in assessing
prospective m anagem ent actions. It was instrum ental in
leading to positive m a nagem ent actions despite the
initially bewildering level of uncertainty, and proved
useful in helping m anagem ent decisions involving both
foreign/domestic and domestic/domestic fishery inter
actions on the N orthw est Shelf.
M ore generally, there a p p ear to be many u n d er
utilized opportunities for fisheries research and m a n a g e 
m ent to m ake active use o f the feed-back betw een
m anagem ent action and empirical learning about re
source dynamics. Such opportunities occur almost every
time a new m anag em en t m easure is introduced or an old
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o n e modified, an d yet it is very rare for any consider
ation to be given to how th a t m e asure could b e in tro
duced so as to provide the g reatest benefit to long-term
m an ag em en t (an d in particular to learning a b o u t the
re so u rce’s response to the m easure). It is quite possible
th a t much research e x p en d itu re is currently being
d evoted to questions th a t could have b e e n answ ered
m ore directly and cheaply (or at least posed more
sharply) following direct trials using a fishery.
T he N orthw est Shelf provided a rath e r unusual situ
ation with m any features that favoured an actively
adaptive m a n ag em e n t approach: th e re w ere m a jo r
uncertainties in the dynamics o f an extrem ely complex
fish com m unity which m ade it difficult to select a m a n 
agem ent regime th a t could confidently be expected to
achieve the m an ag e m e n t objectives; few scientists were
studying th e resource so th a t resolution o f the u n c e rtain 
ties by process-oriented research was highly unlikely;
the fish had relatively short life spans and hence were
expected to respond quickly to changes in the fishing
regime; close m an ag em en t control was possible; the
existing fishery had relatively low value; the existing
fleet had alternative fishing options; and an alternative
fishery h ad relatively high value. T h e large areas closed
to trawling o n the N orthw est Shelf would not be feasible
o r justifiable in m any fisheries, an d even for the N o rth 
west Shelf closures of m ore than a few years may not be
justifiable.
M ore usually, opp o rtu n ities for actively adaptive
m an ag em en t w ould be expected to arise from changes in
the usual fishery controls such as m esh sizes, catch
q uotas, and seasonal closures. F o r exam ple, it may be
possible to im plem ent changes in mesh-size regulations
in such a way as to maintain revenues and empirically
test w h eth er the changes bring a b o u t the expected
im provem ents in the fishery. V ery little a tten tio n has
b e e n given to this questio n , despite the w idespread use
of mesh regulations, and recent research findings o f high
mortality am ong fish th a t have passed through trawl
m eshes (e.g. M ain, 1988; D eA lteris and Reifstech,
1988) suggest th a t th e re w ould have been considerable
value in obtaining empirical su pport for the use of mesh
regulations. Similarly, the difference in yield predictions
b etw een single-species models and multispecies models
in the N o rth Sea (see P o p e, 1991) suggests that it may be
possible to devise an experim ental m an a g e m e n t policy
that could empirically d eterm in e which o f these two
modelling ap p ro ach es provides the most reliable m a n 
agem ent advice. E x am in atio n o f this possibility appears
w orthwhile.
W hile the p resen ted m e th o d of analysis can help
expose the basic issues and alternative hypotheses for
exam ination and review, this in itself of course does not
overcom e the uncertainties. M an a g e m e n t o f marine
com m unities rem ains fundam entally empirical, and the
analysis simply helps guide the choice o f which available
m an ag em en t actions are w orth taking. H ow ever, in
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dealing with difficult com m unity level m anagem ent
problem s, w here several different views of com m unity
dynamics are unresolvable at the time o f decision
making, such guidance is perhaps the most constructive
outcom e possible. T he analysis is “scientific” , in tha t the
consequences logically follow from stated assum ptions,
there is em phasis on testing predictions, and it focuses
attention on assum ptions, their consequences, and their
empirical resolution. H o w ev er, the analysis is n ot totally
objective. R a th e r it is conditional upon the "state of the
w orld” statem ents, such as the m odels to be included
and the probabilities initially placed upon them , which
cannot be d eterm ined with total objectivity. This is a
fundam ental difficulty with the m ethodology. D ifferent
people with different backgrounds and goals may choose
quite different models to include in the set of a ltern a
tives, and may choose to assign different prior p ro b 
ability distributions even to the sam e m odels. E ith e r of
these differences could alter the outcom e of the analysis.
F u rth e rm o re , it is not possible to exam ine all possible
m odels and prior distributions, and at best the sensitivity
to some variation in prior distributions and m odels could
be exam ined. H ow ever, this ap p aren t w eakness in the
methodology is simply the result o f m aking explicit the
process o f m odel selection th a t occurs in all fishery
assessm ent and m anagem ent. All assessments involve
selection of a general ap proach, the models to use, and
the m anagem ent im plications to exam ine. But usually it
is not obvious th a t subjective inputs are involved and
there is no clear fram ew ork for quantitatively specifying
or evaluating these inputs. M ethodology of the type
em ployed here has the advantage o f explicitly examining
the value of distinguishing som e of these subjective
inputs, and determ ining the ability to do so u nder
various m anag em en t actions. T he w idespread use of
such m ethods would p erhaps encourage m ore frequent
and rigorous tests o f prediction against reality in fish
eries m anagem ent. In this way it may be possible to
exam ine the limits of empiricism and the question of just
how predictable and m anageable fish com m unities are.
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Optimal mesh size for tropical multispecies trawl fisheries
K. J. Sainsbury
Division of Fisheries Research
CSIRO Marine Laboratories
P.O. Box 21, Cronulla, NSW 2230, Australia

Existing methods of determining the best mesh size for tropical multispecies trawl
fisheries are highly simplistic and do not reliably estimate the mesh size providing
maximum yield in weight or value. A method of estimating the mesh size providing
greatest yield by weight or value is presented, based on the Beverton and Holt (1957)
single-species model. Yield-per-recruit analysis is inapplicable in a multispecies
fishery, and calculation of optimal mesh size requires estimates of relative recruitment to the populations comprising the fishery. Methods of estimating absolute or
relative recruitment from commercial catch and effort time series data, average
commercial catch data, and research vessel survey data are given.
The methods of estimating optimum mesh size and recruitment are applied to data
from the northwest shelf of Australia. The estimates of relative recruitment provided
by all methods were consistent. The (stretched) mesh size optimizing total catch for
the NW shelf fishery was stable over a wide range of input parameter values, including fishing mortality and recruitment.
In principle, total yield can be estimated if estimates of absolute recruitment are
available, but sensitivity analysis indicates the precision of yield estimated to be very
low.
Beverton, R. J. H., & Holt, S. J. 1957. Fishery Invest., Lond., Ser. 2, 19: 533 pp.

Introduction
The mean size at which fish are first exploited (/J
greatly influences the yield obtained from a population,
and its control is important in the management of many
fisheries (Beverton and Holt, 1957). In trawl fisheries lc
is controlled by minimum codend mesh size regulations,
since each species has a specific selectivity (5) relating
mesh size (D) to mean size at first capture,
/, = SD (Jones, 1976).
Values of S are determined by experiment (e.g. Isarankura, 1968 a) or estimated from empirically determined
relationships between S and fish length/depth ratio or
fish length/girth ratio (Jones, 1976; Sinoda et al.,
1979).
For a single-species fishery the optimal /r, and hence
mesh size, may be determined from the well-known
yield-per-recruit analysis (Beverton and Holt, 1957, pp.
316-32). As usually applied this requires estimates of
the instantaneous natural mortality rate (M) and
parameters of the von Bertalanffy growth equation
(W,,, K) to calculate the yield obtainable from an arbitrary number of recruits as a function of fishing mortality (F) and size at first capture. From this the mean
size at first capture resulting in greatest yield per recruit

(I*) can be selected for any value of F. Harvesting from
If thus allows greatest yield to be obtained from whatever number of recruits enter the population. Elimination of recruitment as a variable greatly increases the
utility of the method because recruitment to most
populations is difficult to measure accurately and shows
considerable annual variability.
In applying this methodology to tropical multispecies
trawl fisheries two problems emerge.
The first problem concerns the available data. There
is an absence of reliable estimates of population
parameters for most species, and catch statistics, where
available, are for species groups (often genera or
families) which do not relate readily to the species-oriented models of population dynamics. These difficulties
will reduce as more research is conducted on tropical
continental shelf fishes and data collection techniques
improve. In the interim, models designed originally to
describe single species have been applied to species
groups (e.g. Gulland, 1968) and methods which provide
approximate estimates of population parameters have
been suggested (e.g. Pauly, 1980). Suggested approximation for /* include: /* = 3 KL<x> (F + M + 3 K),
Sinoda (1976);/* = 0-59 Loo, Sinoda et al. (1979); and
0 - 4 Loo </* < 0 - 7 L=o, Jones (1976).
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The second problem is determination of a single mesh
size which is in some sense optimal for the whole fishery
from the I* values of the individual species (groups).
The currently available method was developed by
Sinoda et al. (1979) and consists of calculating!: Vt Ct
for each mesh size under consideration, where Vt is the
value and C, the abundance of species (', and where the
sum is taken over species possessing the trial mesh size
as their individual species optimum mesh sizes. The
optimal mesh size for the whole fishery is considered to
be that with the maximum value oiS Vt C,. This method
ignores the contribution to the yield made by a species
at mesh sizes other than its individual optimum mesh
size. It is also clear, as Jones (1976) has pointed out,
that a simple average or value-weighted average of /f
values is inappropriate because the relationship between Ic and yield for each species is both non-linear
and asymetric.
This paper examines the problem of estimating a
single optimum mesh size for the whole fishery, and
provides a method of performing the calculations. The
method requires estimates of relative recruitment for
each species composing the fishery, and techniques for
estimating these, from either commercial or research
survey data, are given. The method is applied to the
trawl fishery on the northwest shelf of Australia (area
RO3 of Liu, Lai, and Yeh, 1978), and some management implications of mesh size regulation of tropical
multispecies are discussed.

For a single species the optimal mesh size (D*) is the
value of D satisfying
3D

Introducing

= (\-SD/Lxf'K (\-lr/LxYMIK x
7

F + M + nK

so that Y = FRWX 0(D),
the above condition may be expressed as
3D

F + M + nK

The independence of D* from R and Wa was used by
Beverton and Holt (1963) in preparation of their general tables of the yield function.
For several species the combined yield (yTot) is
>Vo, = 2 F, R, W.j 0,(D)

Optimum overall mesh size
The yield obtained from a single population may be
obtained from the familiar Beverton and Holt (1957)
model assuming no upper limit to life span and t0 = 0,

where K and W^ are parameters of the von Bertalanffy
growth curve, M is the instantaneous rate of natural
mortality, F is the instantaneous rate of fishing mortality, R is the recruitment, tr is the age at which recruitment occurs (often the age at which fish first appear
on the trawl ground), tc is the mean age at first capture,
and Un takes the values l,-3, 3, and-1 for« equal to 0, 1,
2, and 3 respectively. The parameters tr and tc are related
to their respective lengths by the von Bertalanffy equation,
1
lc
e.g..
K
L*.
and the mean length at first capture is proportional to
mesh size (D) by its species-specific selectivity (S),
lc = SD.
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= 0.

(2)

where a species-specific value per unit weight term may
be included if the yield in value is desired. The overall
optimum mesh size (D**) is the value of D satisfying
(3)

The absolute recruitment, Rit may be replaced by a relative recruitment R- such that /?,' = c/?, for all (', for the
determination of D**.
There is no general method of deriving D** from
Equation (3) and knowledge of the £>*'s without recourse to the functions 0,-. The optimum value of D,
and its associated yield if absolute estimates of R are
available, is easily obtained by the Newton-Raphson
method in which an initial starting value of D is improved at each iteration by adding a quantity (h) until
3yTot/3D is acceptably close to zero. The value of D
resulting from the last iteration is accepted as D**, and
substituted into Equation (2) to give the yield. For these
calculations

-Z

FJ R, Wt

2 FiRiWi

3D
3D2

(D*) is the

where

3D2

LlK2

„

F + M + nK

In practice it is also instructive to evaluate Equation (2)
for a range of values as this readily gives an indication of
both the form of the (yTot, D) relationship, the species
composition of the yield, and the relation of D** to D*
for each species (i.e. which are being over- or underfished, in a growth-mortality context, by using D**).
Determination of the overall optimal mesh size from
Equation (2) requires that the relative level of recruitment (of individuals) to each species be known, in addition to the usual requirement of estimates of growth and
mortality parameters. If absolute estimates of recruitment are available then the absolute yield can also be
estimated. Yield-per-recruit analysis, which has been so
useful in estimating optimal mesh size for single-species
fishery management, cannot be applied in a multispecies context.
was used by
of their gen-

Assumptions
(2)
;ht term may
. The overall
) satisfying
(3)
aced by a rer all i, for the
ig D* irom
without revalue of D,
tes of R are
;on-Raphson
of D is imtity (h) until
; value of D
: as D**, and
>ld. For these

The analysis contains the following assumptions.
(1) Natural and fishing mortalities are described by
independent exponential decay processes with constant
rate parameters.
(2) Growth in length and weight of all fish is exactly
described by the von Bertalanffy growth equation with
constant parameters and ta = 0.
(3) The relationship between mesh size and mean
length at first capture is linear with constant parameters.
(4) Determination of optimal mesh size requires that
relative recruitment to all populations (i.e. R^, R2,. • .,
Rn) is constant, and determination yield at that mesh
size requires that the absolute recruitment to all populations is constant.
None of these assumptions will be met completely.
Assumptions 1 through 3 are familiar from singlespecies studies (Beverton and Holt, 1957), their implications are well known (e.g. Gulland, 1969), and in
many management contexts the approximations introduced are acceptable. Assumption 4, however, is very
restrictive and is contrary to the generally accepted
views on pattern in recruitment strength. In particular
no allowance is made for density- or stock-dependent
recruitment (e.g. Harris, 1974), possible interdependence of recruitment to different populations (e.g.
Gulland, 1971; Csirke, 1980), or the influence of abiotic variables (e.g. Lasker, 1978). In some cases it may be
possible to incorporate recruitment models into the
equation set and estimate the parameter values from
data. Where data are inadequate, however, it is neces-

sary to cautiously accept the constant parameter model.
This model is an approximation to the true situation,
but the region over which this approximation is
reasonable is unknown. Consequently tn% calculations
should be repeated frequently with updated data, particularly if the fishing regime is changing (e.g. if mesh
size has been altered as a result of previous calculations).

Estimation of recruitment
Determination of optimal mesh size for a multispecies
fishery requires that relative recruitment to the component species be estimated and since the magnitude of
the yield is usually also of interest it is desirable that
absolute recruitment also be known. A wide variety of
methods have been used to estimate recruitment to
exploited populations. When recruits can be recognized
(perhaps by age determination) relative recruitment can
be estimated directly from research vessel sampling or
(less desirably) from sampling the commercial catch. If
a time series of age-specific catch data is available then
cohort analysis can be used to estimate recruitment (e.g.
Pope, 1972). Recruitment could also be estimated by
open population mark and recapture experiments (e.g.,
Seber, 1973, ch. 5).
Such data are unavailable for most tropical trawl
fisheries, however, and analysis must currently rely
upon application of simple analytic models to coarse
catch and catch rate data from commercial and research
vessels. Four such methods are given here and applied
in the example; one utilizing a time series of catch and
effort data, two requiring an estimate of average annual
catch, and one using research survey species abundance
data. Estimates of some population parameters are also
required.

Catch and effort time series available
Allen (1966) provides a method of estimating population size (N) and the catchability coefficient (q) from a
time series of catch and effort data and a knowledge of
natural mortality (M), which may be modified to provide estimates of annual recruitment (R) and q. Here it
is assumed that catch and fishing effort data are available from the inception of the fishery and that the exploited populations have a constant natural mortality,
catchability coefficient, and annual recruitment.
Analogue equations can readily be derived for continuous recruitment and the existence of a fishery prior to
the beginning of the data time series, and if sufficient
data are available the parameters of more complex relations for q and R may also be estimated or natural
mortality estimated rather than considered known (e.g.
Kirkwood, 1981).
The number of animals in the unexploited population
at the start of the first year of fishing is
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'.V '

N I = 2, R exp(-Mf) = /?/[l-exp(-M)]

F = K 2 £,2(5, + VzC,-); and
/

(=0

In each year of fishing a catch (C,, in numbers) is taken,
and considering the fishery to act before natural mortality,
/V2 = (N1 - d)exp(-M) + R
jV3 = (N2-C2)ex.p(-M) + R
= [(A7, - Cj)exp(-M) + /? - C2]exp(-M) + R
and in general
A/,- = RK- B,

^= 2
The size at recruitment (lr) appropriate to this estimate
of recruitment is the mean retention size for the species
in question and the codend mesh size used by the fishery
which generated the catch and effort data.
Error variances for the estimates may be obtained by
assuming that the C,'s are mutually independent and
that (C,— C,-) is normally distributed with zero mean and
constant variance. The error variances are

<>**=>-& S 2 a n d a * = £ ,

where

where

/f = l/[l-exp(-M)]

/ = 2R2X + 2Q-4RY;

and

J = 2q2X;
W = EJ - (27 + 4 qY - 4 qRX)2; and

B, = '2* C, exp[-A/(H)]S2 = - 2 (£ - Q)2Simultaneously, the estimated catch (C) for any period
is qEN, where E is the fishing effort and A' the average
population size. Again considering the fishery to act
before natural mortality
C, = qE^N, - VzC.)
C2 = qE2(N2 and in general

The calculated standard errors will be underestimates
of the actual precision of the parameter estimates because uncertainty regarding the true value of natural
mortality and the conversion of catch in weight to catch
in numbers also contribute to uncertainty in the estimates of q and RA. It is advisable to examine the sensitivity ofRA and q to the value of M and mean weight
per individual used in the calculations.

C, = qE,(N, From A- years of catch and effort data, estimates of R
and q may be obtained which minimize the least squares
difference

2 (c,-c,)2.
These solutions are

YT-XP

XQ- Y2

with the subscripts! indicating the method of Allen, and
where T, Q, P, Y, and X are defined by

T = K 2 E, C,;
i

Annual catch data available
If total catch data only are available, or if the modified
Allen method described previously is inappropriate
(e.g. if the catch per unit effort increases with development of the fishery or if the fit of the model to the data
is unacceptable), an estimate of recruitment can be
obtained from the mean catch.
One method is illustrated by Beverton and Holt
(1957, p. 264), and consists of dividing the actual yield
XV
by the calculated yield per recruit (Y/R, from Equation
(1)) to give the recruitment (RY/Y/k)Another very simple method utilizes the Baranov
equation (Ricker, 1975, p. 194) for annual catch in
numbers;

= ± [1 -

X = K2 2 £?;

2 = 2 £?(#, + ^C)2;
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where Z = F + M, and noting that the population size in
numbers is

N =2

The research vessel's catch per unit effort in numbers
of fish is

R exp(-Zr) = /?/[l-exp(-Z)].

(=0

CN = q' N = q' /?/[l-exp(-Z)],

This leads to an estimate of recruitment based on total
catch

where q' is the research vessel's catchability coefficient.
From this R = C[l-exp(-Z)]/W^' where CK is catch
(weight) per unit effort and W is mean fish weight. If q' is
unknown, relative recruitment (RK\ Rq') is calculated.
The estimate of Rrel is likely to be very imprecise. The
precision of CK will be well known from analysis of the
survey sampling data, and generally this precision will
be low (a coefficient of variation greater than one is not
uncommon from such surveys). Since W can be precisely
determined uncertainty in this value is unlikely to contribute greatly to uncertainty in Rnl. The estimate of
relative recruitment is sensitive to the value of Z used,
however, and error in the value used will cause a greater
[equal to Z/(l—exp(—Z)] proportionate error in the estimate of /?rel. Sensitivity to the Z used increases with an
increasing value of the true Z.

to this estimate
; for the species

•d by the fishery
ita.
be obtained by
dependent and
zero mean and
;re

_ _
^
Kr — ——

W F

where Cw is the catch in weight and W is mean fish
weight.
The value of R obtained is more sensitive to the values of Cwm W used than to the values of For M. Change
in €„ or W results in a directly proportionate change in
the estimate of /?„ while changes in F or M generate a
fractionally proportionate (equal to M/Z) change in estimated recruitment.
The size at recruitment (lr) appropriate to the estimate of recruitment is the mean retention size for the
species in question and the codend mesh size used by
the fishery which generated the data.

Research survey abundance data available
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eight to catch
v in the estinine the senmean weight

the modified
nappropriate
ith develop•1 to the data
lent can be
n and Holt
actual yield
m Equation
ie Baranov
ml catch in

ition size in

Optimal mesh size for the Australian
northwest shelf fishery

Relative recruitment can be estimated from research
survey relative abundance data using a simple, constant
parameter model similar to that applied to the commercial catch data.

The northwest continental shelf of Australia (area RO3
of Liu et al., 1978) has been fished by a Taiwanese

Table 1. Data and parameters used in the analysis and their sources. N.D. = no data.
Wx
(kg)

Group

Ndnipterus spp.
Saurida spp
..
Lutjanus spp (large)
Lutjanus spp. (small)
Lethrinus spp . .
Priacanthus spp.
Plectorhynchus spp
Carangoides spp
Serranidae (small)
Pristipomoides spp. .

l-O2
l-O2

....

11 -O 5
0-66
3-D2
l-O2
6-0 2
2-5 2 ' 1 1
8-0 3
3-D2

£.

K

M

5'

(cm)

352-6
503
80s

0 • 54-6
0'4 3
0-2 4 - 5

352
452

0-5 4
0-3 4 - 8

302
704'7
50"
704
552

0-44
0-3 4 - 7
0-25 1 1
0-24

0-4"

l-O4
0-7 3
0-4 5
0-7 4
0 • 68-9
0-74
0-5 7
0-4 4
o-i 4

0-6 4

2-4
4-0
2-0
2-2
2-8

2-2
2-3
1-7
2-4
2-5

PResearch vessel
Mean weighit Mean
commercial catch (kg) from
(kg) per
catch10 (kg) 166 hauls2
individual2
0-30
0-40
1 -40
0-40
0-60
0-25
0-70
0-35
0-80
1-60

4998216
2 772 806
1 186 954
N.D.
1 875 863
367 646
860616
1 044 301
ND
ND

1 647
1 264
1 133
733
1 374

288
764
1 639

105
165

'Sinoda et al. (1979).
data from CSIRO cruises; 86 hauls from FV
"Courageous" cruises 049 and 052, and 80 hauls from FV
"Soela" cruise 4/80.
3 Budnichenko and Nor (1978).
4 Pauly (1980).
5Lai and Liu (1974).
6 Isarankura (1968 b); Eggleston (1968).
'Konchina (1977); Druzhinin and Filatova (1979).
Toor (1964).
9Aldonova and Druzhinin (1978).
wAnnual reports of Effort
and Catch Statistics by Area on
Taiwan Demersal Fish Fisheries (1973-1979) and Australian
Government Department of Primary Industry data (1980).
"Thompson and Munro (1974).
2Research

133

^,-5.
L,->*

3.

^H

(9) Epinephalus aureolatus, E. maculatus, Plectrc
poma maculatum; and
(10) Pristipomoides muhidens, P. typus.

Luf/anus

10000 ~
( 5000

£

1 1000

u

197374 75 76 77 78 79 80
Time (years)
Figure 1. Commercial catch and catch-per-haul data used to
estimate recruitment (#4) and catchability (<?), and the expected catches (C,) for the fitted model. The solid line gives
catch per haul and the dashed line gives total catch. Circles
indicate expected catch in each year.

pair-trawler fleet since 1973. Catch (total and by
selected species group) and effort data for the fishery
are available in the annual reports on Taiwanese demersal fisheries (see Liu et al., 1978), and estimates of
the relative abundance of species groups are available
from Australian research surveys between 1978 and
1980 (e.g. Sainsbury, 1979). The Taiwanese fleet used a
codend mesh size of about 4 - 5 cm.
Species groups of major commercial importance and
included in the estimation of optimal mesh size are:
(1) Nemipterus peronii, N. tambuloidies, N. tola, N.
marginatus, N. hexadon',
(2) Saurida undosquamis, S. micropectoralis, S. filamentosa;
(3) Lutjanus malabaricus, L. erythropterus, L. sebae;
(4) Lutjanus lutjanus, L. russelli, L. vitta;
(5) Lethrinus choerhynchus, L. nebulosus;
(6) Priacanthus hamur, P. tayenus',
(7) Plectorhynchus pictus, Pomadasys hasta, Pomadasys sp.;
(8) Carangoides spp. (14 species);

Commercial catch and effort data are available for a
groups except 4, 9, and 10. Representative natun
mortality rates, growth parameters, and mesh selectio
factors for each species group were taken from the lit
erature (Table 1). Mean fish weight and the relativ
abundance of each species group was determined fror
research vessel survey using a randomized sampling de
sign (Table 1).
Estimates of RA and q and their standard errors wer
obtained by the modified Allen method for groups 1, 3
and 6 (Table 2). The time series of catch and catch-per
unit-effort data used are shown in Figure 1, as are th<
catch values predicted by the fitted model. Fishin:
mortality for each group is estimated (Table 2) by mul
tiplying the catchability by the mean annual fishing ef
fort (26 185 hauls).
The sensitivity of RA and q to the assumed value of Ai
and the value of mean individual weight (W, used tc
convert catch in weight to catch in numbers) is showi
for Nemipterus spp. in Figure 2. The estimates for tht
other groups behave similarly. The value of W does no
influence Jhe estimate for q and is not plotted. Tht
value of W used greatly effects the value of RA obtainec
if the true W is less than that used, but has little effect i
the true W is greater than that used. In the presen
analysis W was obtained from research sampling ir
1979, after development of the fishery, and so is likeh
to be a conservative estimate of the average fish weight
during 1973 to 1980.
Uncertainty in W is not likely to result in large (greater than about 15 %) uncertainty in RA. The value of M
used affects both R and q, and in both cases sensitivity
of the estimates is greater if the true value of M is greater than the value used then if the value is less than the
value used. In the present analysis high literature values
of M were employed rather than low ones.
Recruitment and catchability were not estimated by
the modified Allen method for the other groups for one
of three reasons: because the necessary catch and effort
data were not available (groups 4, 9, and 10); because
the catch per unit effort showed an increasing trend with
development of the fishery (group 8); or because the
model appeared totally inappropriate and returned
negative parameter estimates (groups 2, 5, and 7). The

Table 2. Estimates of recruitment in numbers (/?) and catchability (q), and their standard errors, obtained by the modified Allen
method. Fishing mortality (F) is estimated by multiplying q by the average fishing effort between 1973 and 1980 (26 185 hauls).
Group
I . Nemipterus spp
3. Lutjanus spp. (large)
6. Priacanthus spp
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Figure 2. Sensitivity of the estimates of recruitment (RA) and catchability (q) for Nemipterus spp. to changes in the input
parameters natural mortality (M) in A, and mean_individual weight (W) in B. The abscissa is the_proportionate change in
input parameter value (M-M°/M° and W-W/W) from the values considered best (Af° and W). The ordinate is the
resulting proportionate change in recruitment or catchability (RA-RttA/R°A or q-q°lcf) from the values obtained with the
input parameters considered best (K>A and </°).

catch and catch-per-unit-effort data for Lethrinus spp.
(group 5), Pomadasyidae (group 7), and Saurida spp.
(group 2), are shown in Figure 3. Saurida spp. show a
relatively constant catch per unit effort throughout development of the fishery which is inconsistent with the
model being fitted. The commercial catch data (which
records only retained fish) may not be a good measure
of abundance for this common but low-value group of
species because of changes in the proportion retained.
The catch rate for the Lethrinus group is relatively constant during development of the fishery, but then drops
precipitously after removal of a much smaller catch in
1979 and 1980. Again this is inconsistent with the constant parameter population model being employed, and
there are too few data to warrant fitting a more complex
model. Positive parameter estimates for the Pomadasyidae (group 7) could be obtained only when the value
of M used was less than 0-25, which is considerably
lower than literature values for this group (Table 1).
Recruitment was estimated from the total catch data
where these data were available (groups 1,2, 3, 5, 6, 7,
and 8; Table 1). Recruitment estimates (RY/Y>R ancl ^c)
from the two methods outlined earlier are shown in
Table 3. Relative recruitment (/?„,) was estimated for
all species groups from research vessel abundance data
and is also shown in Table 3.
RY/YTK values are generally higher than Rc values for
the same species group, but the two estimates are proportionally related (Fig. 4 a) and therefore provide
compatible measures of relative recruitment. Although
based on only three data points (Fig. 4 b), it appears

that the values of RA also indicated relative recruitment
levels compatible with those from Rc and RY/Y/RFigure 5 relates the recruitment estimates based on
commercial catch data (RA, Rc, and RY/Y/K) to the relative recruitment (/?rel) obtained from research vessel
sampling. The estimates obtained from the different
data sources are compatible, although a non-linear

Lethrinus

197374 75 76 77 78 79 80
Time (years)
Figure 3. Commercial catch and catch-per-haul data for Lethrinus spp., Pomadasyidae, and Saurida spp.
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Table 3. Recruitment in numbers calculated from commercial catch data (RY/Y/R ancl ^<r)> and relative recruitment from research
survey data (/?„,,). All parameter values not specified here are given in Table 1. Fishing mortality (F) values marked with an
asterisk were assigned on the basis of those calculated for Nemipterus, Lutjanus, and Priacanthus.

Group

3
5.
6
7
8

Lutjanus spp (large)
Lethrinus spp
Priacanthus spp
Pomadasyidae
Carangoides spp

.

.

F

Y/R

K re ,
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x*x
KY/Y'R

0-23
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0-46
0-3*
0 • 30
0-3*
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7 -51x10*

trend is apparent. Also the research data indicate a
much larger recruitment (and relative stock abundance)
of group 8 (Carangoides) than is obtained from the
commercial data. This is probably because the semipelagic Carangoides are less accessible to the lowopening Taiwanese pair-trawl nets than to the higher-
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opening research vessel trawl, suggesting that Carangoides are under-utilized by the existing fishery.
Table 4 gives the estimate of recruitment to each
group which is considered most reliable. Estimates from
the modified Allen method were used where possible,
the mean of Rc and RY/Y/R was used for the other groups
having available commercial catch data, and estimates
based on the curve in Figure 5 were used for the remaining groups (small Serranidae, Pristipomoides spp.,
and small Lutjanus spp.). Although absolute values of
recruitment are given in Table 4, it is only the relative
level of recruitment among these groups which influence the location of the optimal mesh size.
The relationship of yield to mesh size for each group
and for all groups combined was determined using
Equation (2) and the parameters shown in Tables 1 and
4. The mean size at recruitment (lr) was taken to be that
implied by the commercial mesh size and the selection
factor for each species. Exceptions were made for the
large Lutjanus spp. (group 3), Lethrinus spp. (group 5),
and Pristipomoides spp. (group 10) because research
survey results indicated that small specimens of these
fish did not occur on the trawl grounds. For these
species the size of the smallest individual taken in the
research trawls was used as/c (21 cm, 18 cm, and 22 cm
respectively).
Table 4. The estimates of recruitment considered 'best' for
each group. Estimates from the modified Allen method are
available and have been used for groups 1, 3, and 6; for groups
2, 5, 7, and 8 the mean of Rc and RY/Y/R was calculated; and for
groups 4, 9, and 10 recruitment was obtained from RM and the
curve on Figure 5.

CO

o 60
X
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20!
20

40

(xio~ 6 )
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Figure 4. (a) Comparison of recruitment calculated from commercial catch data by two methods (Rj. and RY/Y/R)', (b) comparison of recruitment calculated from commercial catch data
(Rc) with that from catch and effort data
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Figure 5. Comparison of relative recruitment (R,c\) estimated from research survey data with
recruitment estimated by various techniques from commercial data (RA, Rc, RY/Y/R)- The
curve was fitted by eye.
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Figure 6. Relationship between mesh size and yield for all species groups, the total fishery, and
highly valued species (large Lutjanus spp., Lethrinus spp., Pomadasyidae, and Pristipomoides
spp.) for a fishing mortality (F) of 0'4.
1 Nemipterus spp
6 Priacanthus spp.
z2 Saurida
sauriaa spp.
7 Pomadasyidae
3 Lutjanus spp. (large)
8 Carangoides spp.
4 Lutjanus spp. (small)
9 Serranidae (small)
5 Lethrinus spp.
10 Pristipomoides spp.
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The relationship between yield and mesh size for a
20
fishing mortality of 0 • 4 is given in Figure 6, for which
the optimum mesh size by the Newton-Raphson
10
method is 6-25 cm.
Catches of Nemipterus spp., Saurida spp., Lethrinus
spp., and Priacanthus spp. make large contributions to
-I
1
,I
L_
the location of the maximum, but consideration of the
0''
yield of highly valued fish only (large Lutjanus spp.,
Lethrinus spp., Pomadasyidae, small Serranidae, and
20
F=0-6
Pristipomoides sp.) indicates that the location of the
maximum is surprisingly stable (Fig. 6). The optimal
10
mesh size for this highly valued group of species is about
8 cm, although the yield curve is very flat over the range o
6 cm to 10 cm and use of any mesh size within this range
would provide a catch close to the maximum.
The effect of mesh size and fishing mortality on the
*
20
total yield and yield of highly valued species is shown in
F=0-8
Figure 7. The mesh size providing the maximum total .
yield increases from 6 cm (F = 0 • 2) to 7 cm (F = 1 • 0).
10
The optimal mesh size for the highly valued species increases from 8 cm to 10 cm for the same range of F, but
again the yield to mesh size curve for this group is very
0
flat.
Sensitivity of both the overall optimal mesh size and
20r
the total yield obtained at that optimum was examined
for F = 0 • 4 by repeated solution of Equations (2) and
(3) while allowing the input parameters (R, M, K, Lx,
10
and Wx) to vary. The input parameter values were
treated as independent random variables, each having a
triangular distribution with the apex at the value shown
0.
in Tables 1 or 4, and the base extending from —75 % to
12
A
6
8
10
+ 75 % of the apex value for R, ± 50 % for K and M,
Mesh size (cm)
and ± 20 % for L« and Wx. Four hundred evaluations
Figure 7. Relationship of yield to mesh size and fishing morof optimal mesh size and its associated yield showed
tality. For each fishing mortality the upper curve gives the total
that determination of optimal mesh size was very stable,
yield and the lower curve gives the yield of highly valued
with 90 % of determinations occurring between 5 • 3 species
(large Lutjanus spp., Lethrinus spp., Pomadasyidae,
and 7 - 2 cm (i.e. about -15 % to +15 % of the mean).
and Pristipomoides spp.).
Determination of the yield is imprecise, however, with
90 % of determinations occurring between 7800 and
16 000 t (i.e. -27 % to +50 % of the mean).
was insensitive to the species groups included because a
relatively small number of species groups (Nemipterus
spp., Saurida spp., Lethrinus spp., and Priacanthus spp.)
with similar individual optimal mesh sizes contribute
Discussion
greatly to the yield, so that provided at least one of
Reliable calculation of the best overall mesh size for a these groups is included in the analysis the overall
tropical multispecies fishery is very demanding of data, optimal mesh size remains relatively fixed.
and these data are lacking in most instances. Two major
An obvious weakness in the method of analysis preproblems encountered in the analysis presented were sented is that all population parameters are considered
lack of reliable estimates of basic population parameters to be constant. Consequently, the results should not be
for tropical species and lack of species-specific fishery extrapolated to fishing mortalities, fish densities, or
statistics. Despite this, however, internally consistent mesh sizes which differ greatly from those applying to
estimates of relative recruitment for most species the data on which the analysis is based. For example the
groups in the northwest shelf fishery could be derived predictions made for high values of fishing mortality on
from divergent data sets and methodologies. The the northwest shelf (above about 0 • 6 say) should be
optimal mesh size calculated using these values had regarded with caution. Particular care would be needed
good precision, was relatively insensitive to fishing if such calculations were performed on data collected by
mortality, and surprisingly insensitive to the species research surveys from an unexploited fish community in
groups included in the analysis. The optimal mesh size anticipation of a fishery.

o
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In principle it is possible to estimate the yield
obtainable from a fishery from Equation (2) and estimates of absolute recruitment. Unless the parameters
were known very precisely, however, considerable uncertainty would be associated with the calculated yield.
Uncertainty in the estimates of recruitment contribute
greatly to uncertainty in the yield.
The northwest shelf example indicates that in tropical
multispecies fisheries there may be particular danger of
recruitment overfishing of the larger species. The bulk
of the total yield of the fishery is provided by the smaller, high turnover species, and maximizing the total
yield implies application of a high fishing mortality with
a mesh size which retains small specimens of the larger
species. As a result population densities and breeding
stock sizes of the larger species would probably be very
low under a fishing regime designed to provide the
maximum yield of fish biomass from a community. Unless recruitment is independent of stock size for a wide
range of stock sizes or some compensatory mechanism
exists which increases the ability of adults to produce
recruits, then the level of recruitment to the larger
species would decline, resulting in a decreased yield of
large species and an increased risk of population collapse. Consequently it is important that the aims of
management be clear (e.g. is it acceptable to risk recruitment overfishing of large species to enable removal
of the maximum yield from a community) before setting
mesh size and fishing intensity regulations and that the
condition of the stocks (levels of recruitment in particular) be assessed regularly.
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Abstract
Risk based fishery assessment systems have become more widely developed since their introduction about
5 years ago. Interest has been expressed in applying them in data poor fisheries to help inform management
decisions. In the multispecies trawl fisheries in South East Asia, risk based systems may be of great benefit in
facilitating the development of management regimes which are urgently needed to improve sustainability. This
paper proposes a novel application of an existing risk assessment method for enabling rapid evaluation of different
management options. It enables managers and stakeholders to explore options and evaluate which are the most
suitable.The risk based system used is the Productivity Susceptibility Analysis (PSA). The trial focuses on the
susceptibility axis and explores 12 options for changing the susceptibility of 9 species to benthic trawl gear. The
potential for such a system to support management tools such as risk based reference points and harvest control rules
is also canvassed.

Introduction
In many parts of Asia, fish catches continue to grow despite widespread evidence of
resource depletion and overfishing (Chuenpagdee and Pauly 2003; Kongprom et al. 2003;
Stobuzki et al. 2006; Ahmed 2011;Ye et al. 2011; Funge-Smith et al. 2012). Serial depletion in
geographic and species terms as well as on a trophic basis (i.e ‘fishing down the
foodchain’)(Christensen 1998; Vibunpant et al. 2003; Chen et al.2011) has taken place as
fisheries have expanded both in terms of spatial distribution and capacity. Factors contributing to
the depletions include habitat destruction (Anon 2002) and the lack of adequate controls on
fishing activities. Overcapacity (Long 2003; FAO 2010), inadequate gear controls such as the
lack of minimum mesh sizes (e.g. Thailand – Supongpan and Boonchuwong 2010) and illegal
fishing and enforcement issues (Anon 2008; Boonstra and Dang 2010; Nguyen et al. 2011) are
all symptomatic of inadequate management. Multispecies fisheries present some major
challenges for fishery managers wherever they occur in the world. They are especially
problematic in countries where species diversity is very high (such as in the tropics), where
management capacity is low and where fisheries policy and law continues to be focused on
development rather than long term sustainable use (Williams 2007).
Very few Southeast Asian countries have management plans for their fisheries.
Generally, clear management objectives and management measures are not explicitly linked,
beyond measures to separate some user groups (e.g. small boats inshore, large boats offshore)
and, in some cases, the protection of juvenile fish (via mesh size limits). Gathering data for a
_________________________________________________
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large number of species, identifying the cause of the problem and building support for change
may take years. Thus many management tools potentially useful for convincing stakeholders that
resources are being overexploited or fishing is having other unacceptable impacts are commonly
not in place. Depending on the country, management has commonly failed to lock in the benefits
of fishery development, resulting in transient and inequitably distributed benefits, and missed
opportunities for long term poverty alleviation.
In the face of the above trends, a number of regional forums have highlighted the need
for an enhanced approach to trawl fisheries management (SEAFDEC 2012). In 2012 the Asia
Pacific Fisheries Commission focused its attention on trawl fisheries and agreed to progress
work on the development of a trawl fishery risk based assessment method, the creation of best
practice advice for trawl management and the reduction of trawl bycatch
(http://www.apfic.org/modules/news/article.php?storyid=199).
This paper puts forward the view that a risk based approach to evaluating management
options in data poor fisheries can assist managers and stakeholders to engage in the management
process in a productive way. Risk based approaches help implement a precautionary approach to
fisheries in that justifiable decisions can be made in the absence of complete information. The
need for timely decision making has been highlighted frequently by those with an interest in
fisheries sustainability – including government, industry and NGOs, amongst others. This has
created a demand for tools that can provide defensible information for decision makers even in
the absence of rigorous, detailed scientific data.
The Regional Guidelines For Responsible Fishing Operations In Southeast Asia
(SEAFDEC 2003) set out the rationale for managing fisheries in Southeast Asia that takes heed
of the cultural, ecosystem and fisheries structural attributes which, it argues, differ from
developed countries in cooler climates. For example, management frameworks that focus on
‘target species’ and minimising ‘bycatch’ do not generate the understanding and support needed
of stakeholders because the concept of bycatch is not well recognised as most, if not all, species
taken in most fisheries have a use. As a result discarding is not as prevalent as it is in many
temperate countries. In addition, the high diversity of species that comprise the majority of the
catch in a fishing operation means that the cost of conducting formal stock assessments for all
species is prohibitive (Stobutzki et al. 2001; Patrick et al. 2010).
For these, and other reasons, a large number of fisheries are data poor, with formal
assessments either not being undertaken or being undertaken at long time intervals (e.g.
decades). Assessments are not coordinated across international boundaries due to lack of formal
fishery agreements and most national agencies do not have formal processes for performing
assessments and formulating advice for management based on the assessments, as is the ideal in
several OECD countries.
The development of risk based approaches in fisheries parallels the rise in the adoption of
the precautionary principle (FAO 1995) which has sought the adoption of more risk-averse
decision making although there is abundant evidence that its global application has been patchy
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at best. According to Sethi (2010), risk has three components, namely: the variable state of the
world, imperfect knowledge on the state of the world, including in the future, and a desired state
of the world. Most fisheries operate in a variable world of less than optimum knowledge and this
is particularly the case for multispecies fisheries for the reasons outlined above. The third
component implies the establishment of management objectives and will be addressed below.
Risk based decision making is increasingly common in data rich fisheries where tools
such as Management Strategy Evaluation (MSE) (Rademeyer et al. 2007) are used. In the case of
data poor fisheries, risk assessment approaches have gained significant interest from managers,
policy makers and industry. Although there are a number of approaches to dealing with data poor
situations (Smith and Punt 2009; Starr et al. 2010), tools such as the Productivity Susceptibility
Analysis (PSA, see below) particularly have enabled fisheries that take a large number of species
to be evaluated in away that is rigorous and defensible even though formal stock assessments are
not undertaken.
An early approach to risk assessment for a complex tropical trawl fishery was put
forward by Stobutzki et al. (2001) as a mechanism for evaluating the sustainability of bycatch
species and addressing management priorities for the Northern Prawn Fishery in the Gulf of
Carpentaria, Australia. In this fishery over 400 species are taken and for the vast majority, little
information is available beyond basic biological parameters. The costs of conducting stock
assessments for every species to ensure sustainability are simply prohibitive and the authors
postulated that some species are less vulnerable to trawling than others and may thus not need
immediate management attention. Identifying which species were more vulnerable than others
would help managers, scientists and industry focus their research and management efforts.
A key component of this risk based approach that has been developed (Stobutzki et al.
2001; Hobday et al. 2011) is Productivity Susceptibility Analysis (PSA) which generates an
index of the vulnerability of a species to overfishing. This index is based on comparisons of
parameters that describe the productivity of a given species with other parameters which describe
its susceptibility to capture by the fishery of interest (gear type and areas fished). Patrick et al.
(2010) define vulnerability as a measurement of a stock’s productivity and its susceptibility to a
fishery. Productivity refers to the capacity of the stock to recover rapidly when depleted, whereas
susceptibility is the potential for the stock to be impacted by the fishery.
The Productivity axis comprises attributes that are inherent to the species involved.
Whilst changes in some of these parameters may be driven by fishing (e.g. age at first maturity
can be affected by heavy fishing pressure) these biological attributes are generally less amenable
to management intervention than attributes that comprise the Susceptibility axis. Thus,
opportunities to reduce risk would be driven more by changes in susceptibility than by changes
in productivity.

Asian Fisheries Science 26 (2013): 65-78

68

Materials and Methods
In the present study, the potential for using the PSA to evaluate management options is
explored using 12 hypothetical management scenarios for a number of species found in tropical
trawl fisheries from Vietnam, Thailand and Australia. The PSA method developed by Hobday et
al. (2011) was chosen as an Excel workbook is available from the website of the Marine
Stewardship Council. The same technique could, conceivably, also be applied to the methods
published by Patrick et al. (2010) and Vivekanandan et al. (2009) should such workbooks be
easily available. Susceptibility is defined and scored in accordance with Table 1 which is based
on Hobday et al. (2011).
Table 1. Categorisation of risks of capture.

Attribute
Availability (overlap of
species range)
Vertical overlap (position
in water column)

Low susceptibility (low
risk, score = 1)
<10% overlap

Medium Susceptibility
(medium risk, score = 2)
10-30% overlap

High susceptibility (high
risk, score = 3)
>30% overlap

Low overlap with gear
(e.g. species in upper
water column, gear on
seabed
Species<meshsize or >5m
in length

Medium overlap with
fishing gear (e.g. fish
position in water column
may vary)
Species 1 to 2 times
meshsize or 4-5m in
length
Released alive

High overlap with gear
(e.g. both species and
gear on seabed)

Species > 2 times
Selectivity
meshsize up to 4m in
length
Evidence of post capture
Retained species or
Post capture mortality
release and survival
majority dead when
released.
Source: modified from Hobday et al. (2011) – note that areal overlap is termed “encounterability” in the Hobday et
al paper.

Vertical overlap was deemed to be related to whether the fish were on the seabed at the
time the trawl was deployed noting that the position of some species in the water column varies
with time of day or whether high opening nets are used. Selectivity relates to whether all or
some of juveniles, sub adults or adults are caught.The greater the size range caught, the higher
the risk. Undoubtedly many alternatives could be explored and the options chosen for the present
study are simply to illustrate how the system could operate. Scenarios 1 and 12 represent the
extremes of minimum and maximum susceptibility, respectively.
The hypothetical management scenarios involved several different management
interventions designed to alter the degree of susceptibility to capture (availability, vertical
overlap and selectivity) and response to discarding (Table 2). For each of the parameters a low,
medium and high risk option was created to represent increasing degrees of risk.

Asian Fisheries Science 26 (2013): 65-78

69

Table 2.Scenarios and management measures used as their basis for risk assessment.
Scenario

Availability

Vertical
overlap

Selectivity

Post harvest

1
2
3
4
5
6
7
8
9
10
11
12
Green - low susceptibility rating (score 1) as per Table 1.
Yellow – medium susceptibility rating (score 2) as per Table 1
Red – high susceptibility rating (score 3) as per Table 1

Whilst, in Asia, few species are discarded (see Kungsawan 1996 in Clucas 1997 for
discussion about Thailand) and thus questions of post-harvest survival are generally not
applicable, no parameters were dropped at this stage. This is because the algorithms used in the
workbook rely on multiplication and rescaling, and removing one of the parameters may affect
the rescaling. Substituting a parameter more suited to Southeast Asian trawl fisheries may be an
option if the system is further developed.
Two trials were conducted using the 12 scenarios. The first evaluated the response of one
common species in the region (the Malabar grouper – Epinephelus malabaricus (Bloch &
Schneider 1801 -Leadbitter and Banks 2010) and the second evaluated the responses of nine
species found in trawl fisheries in Vietnam, Thailand and Australia. These species were chosen
to demonstrate a range of PSA scores based on life history attributes from those that are highly
productive (e.g. Penaeus monodon Fabricius 1798) to those with low productivity (Pristis zijsron
Bleeker 1851). The productivity attributes are removed for clarity.
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The full list of species used in Table 4 is as follows:

Species
Shrimp
Goatfish
Bigeye
Grouper1
Snapper
Grouper2
Squid
Shark
Sawfish

Latin name
P.monodon
Upeneus sulphureus Cuvier
1829
Priacanthus macracanthus
Cuvier 1829
Epinephelus coioides (Hamilton
1822)
Lutjanus malabaricus (Bloch &
Schneider 1801)
E.malabaricus
Loligo chinensis Gray 1849
Glyphis glyphis (Müller & Henle
1839)
P.zijsron

Source of productivity parameters
Griffith et al.2007
Griffith et al.2007
Fishbase and Liu et al. 2001
Griffith et al.2007
Griffith et al.2007
Leadbitter and Banks 2010
Griffith et al.2007
Griffith et al.2007
Griffith et al. 2007

Results
Table 3 demonstrates that the Malabar grouper is relatively robust to exploitation if some
controls are in place but where management controls are negligible then it may be placed at risk.
Its current IUCN listing as ‘near threatened’ is based on the observations that it is targeted at all
stages of its life cycle and is probably overfished in some countries
(http://www.iucnredlist.org/details/61338/0 - last accessed 27 March 2013). This listing may be
considered comparable with scenarios 11 and 12 in Table 1, thus reflecting the overall
inadequacy of management.
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Table 3. Example of the response of trawl caught E. malabaricus to the scenarios identified in Table 2.

Average max size

Average size at Maturity

Reproductive strategy

Trophic level (fishbase)

Total Productivity
(average)

Availability

Encounterability

Selectivity

Post-capture mortality

Total (multiplicative)

2
2
2
2
2
2
2
2
2
2
2
2

1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2

1
1
1
1
1
1
1
1
1
1
1
1

3
3
3
3
3
3
3
3
3
3
3
3

1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86

1
1
1
1
1
2
3
2
3
3
2
3

1
1
1
1
2
2
3
2
3
3
3
3

1
1
2
1
2
2
1
2
2
3
3
3

1
2
2
3
2
2
1
3
2
1
3
3

1.00
1.03
1.08
1.05
1.18
1.38
1.20
1.58
1.88
1.65
2.33
3.00

Risk Category Name

Fecundity

2
2
2
2
2
2
2
2
2
2
2
2

PSA Score

Average max age

1
2
3
4
5
6
7
8
9
10
11
12

Susceptibility Scores

Average age at maturity

Scenario

Productivity Scores

PSA scores
(automatic)

2.11
2.12
2.15
2.13
2.20
2.31
2.21
2.44
2.64
2.48
2.98
3.53

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Med
High

Scenario 12 is the worst case where the full distribution of the species’ range is fished,
most life history stages are caught, refuges are few and any discards do not survive. Taking
modest management action (i.e. action to reduce the scores from 3 to 2 in any of the
susceptibility parameters) is sufficient to reduce the risk to a low level. Such actions could
include, for example, larger time/area closures and technical measures to reduce mortality of
juveniles such as bycatch reduction devices.
For a wider range of species, Table 4 demonstrates the combined effect of low natural
productivity and high susceptibility due to the absence of effective management controls.
Table 4. Species of varying productivity (P) scores versus management scenario (S).
Species
Shrimp

P
1.00

S1
Low

S2
Low

S3
Low

S4
Low

S5
Low

S6
Low

S7
Low

S8
Low

S9
Low

S10
Low

S11
Low

S12
Med

Goatfish

1.14

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

High

Bigeye

1.29

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Med

High

Grouper 1

1.43

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Med

High

Snapper

1.71

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Med

High

Grouper2

1.86

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Med

High

Squid

2.29

Low

Low

Low

Low

Low

Med

Low

Med

Med

Med

High

High

Shark

2.43

Low

Low

Med

Med

Med

Med

Med

Med

Med

Med

High

High

Sawfish

2.86

Med

Med

Med

Med

Med

Med

Med

High

High

High

High

High
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Trawl fisheries that have access to a large proportion of the range of a species, employ
mesh sizes that catch a wide range of sizes and have high post-harvest mortalities (by retaining
all the catch, for example) (Scenario 12) pose high risks to even those species that, under
relatively modest management regimes, could otherwise be quite tolerant of fishing pressure.
This has important implications for species commonly used for surimi (Mullidae and
Priacanthidae for example) and fish meal (wide variety of species known as trashfish) especially
in areas where management controls are inadequate or ineffective. Thus Scenarios 11 and 12
may correspond to the widespread evidence of decline in species which are relatively productive
(Lymer et al. 2010).
The modelling results (Table 4) demonstrate how it would be possible to generate a
comparison of the consequences of agreed management options for a large number of species
taken in a fishery so as to recommend measures that are generally risk averse. Depending on the
objectives adopted (e.g. no high risk species or low risk species comprise greater than 80% of the
catch, as two examples) stakeholders could explore scenarios and what the consequences could
be for fishing activities. This would help focus management attention on those species that stand
out as being at an unacceptable risk under a number of management scenarios.
Some caution is needed in considering the results from these tables. For example, the
PSA approach is designed to be used in data poor situations and, in line with the precautionary
principle, is conservative in that it likely overestimates risk. Another consideration is that
reducing the risk of overfishing is but one fisheries management objective. A species can persist
at population levels that are well below those needed to support an economically viable fishery,
i.e. a species may have a viable population even if it is below Bmsy or Bmey. Finally, the
judgements made about the interactions with the fishing gear are based on informed opinion. In
any fishery the degree of gear interaction with a particular species would differ, possibly in
subtle ways. For example, the time of day that trawling is permitted could substantially change
the species composition as could changes to the way that the gear is rigged, irrespective of mesh
size (Suuronen 2005).

Discussion
The case for better management of trawl fisheries in Asia has been well recognised by
researchers and agencies, so too have the differences between Asian fisheries and those in many
developed countries upon which current approaches to management are based. High species
diversity and a wide range of seafood products and user groups coupled with historical open
access policies have made progress on management extremely difficult. Management approaches
based on concepts such as target species and bycatch, formal stock assessments and biomass
based reference points have probably exacerbated the management planning impasse being
experienced in some countries. Given the diversity it is probable that there is no single, optimum
solution and management will depend on objectives agreed by a variety of stakeholders. Table 5
demonstrates the differences between a tropical trawl fishery from Australia and Thailand thus
illustrating how management approaches will need to differ in order to accommodate the
differing expectations about the benefits of fishery exploitation.
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Table 5. Differences in objectives, products and management between selected tropical trawl fisheries.
Fishery attributes
Target species
Retained species
Discards
Products

Number of participants and
beneficiaries
Management objectives

Management measures

Northern prawn fishery,
Australia
Several species of penaeid shrimps
Cephalopods, crustaceans
Wide variety of small fish and
invertebrates
Frozen molluscs and crustaceans

Gulf of Thailand or Vietnam
trawl
Non
All retained
Probably nil

Low

Fresh/frozen fish, molluscs and
crustaceans, surimi and other
processed seafoods, fish meal
High

Maximum economic yield for
target species

Maximum participation, maximum
biomass removal

Minimisation of bycatch and
discards
Output controls for target species

Closed areas and seasons

Closed areas and seasons

Limited entry (for Thailand)

Limited entry

Minimum mesh size (Vietnam)

Minimum mesh size

Productivity Susceptibility Analysis does not provide estimates of sustainable yield but it
does provide a mechanism for seeking to minimise harm (as one aspect of overfishing) and this
would enable a step forward for many fisheries which are experiencing resource declines.
Whereas the large data requirements would make it almost impossible to fish every species in
these tropical trawl fisheries at a known maximum sustainable yield (MSY) (or equivalent such
as maximum economic yield (MEY) in the Northern Prawn Fishery) the adoption of a ‘no
unacceptable risk of overfishing’ objective could provide a lower threshold to enable a
discussion about management options to be conducted. In the Northern Prawn Fishery only a
small number of species are subject to formal stock assessments whereas the majority are subject
to risk assessment (of which the PSA is one tool). From this perspective the primary difference
between the Australian fishery and the Thailand/Vietnam fisheries is that species discarded in the
Australian fishery are retained for use in the Thailand/Vietnam fisheries in order to increase the
number of products and employment the fishery can produce. This maximisation of production
and beneficiaries approach does not absolve the managers from having mechanisms for
protecting resources and future livelihoods but it will demand a different suite of management
objectives and tools.
Whilst a ‘no unacceptable risk’ approach to designing a management system may be
construed as being a very low level of performance, it would ensure that all the current users of
the fisheries are brought into the management process while still permitting a discussion that
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explores mechanisms for taking management action. Recently the concept of ‘balanced harvest’
was advanced (Garcia et al. 2012) to provide a framework for managing fisheries that is an
alternative to the current push towards increasing selectivity. The balanced harvest concept
builds on the premise put forward by several authors including Zhou et al. (2010) who argued
that selective fishing may hinder rather than help an ecosystem approach to fisheries, and cited a
number of cases where the disproportionate removal of target species has caused undesirable
ecosystem changes. Garcia et al. (2012) present modelling to support a view that spreading
modest fishing mortality across a wider range of species (and sizes) results in lower risks of
problematic ecosystem outcomes. For tropical trawl fisheries, which take a wide variety of
species from many trophic levels the balanced harvest approach may provide a more suitable
framework for exploring management options. If Scenario 6, as a midpoint between low and
high risk management approaches, is viewed as a ‘balanced’ approach then the benefits for all
species are apparent in Table 3, at least in comparison to the approaches common in Asia today.
If a risk based approach is adopted (using PSA as a key tool) further investigation would
be required to address some of the known issues such as the possibility of excessive subjectivity
(which could lead to interpretations of available information that are either too lenient or too
strict), the need to ensure that interactions with other fisheries are taken into account, the need to
incorporate non fishery influences on vulnerability (Morales – Yokoboria et al. 2011) and the
need to incorporate other objectives for the fishery beyond risk minimisation. Balanced against
these issues are the advantages which include cost effectiveness (many of the parameters
required are available via websites), inbuilt precaution, all the known species are explicitly
covered, habitat (Williams et al. 2011) and Protected/Endangered/Threatened species (Waugh et
al.2008; Kiszka 2012) risk assessments are available, and the overall approach encourages
stakeholder engagement, which would progress the co-management approach.
The approach proposed needs to be established within a framework that sets clear
objectives for the fisheries, implements workable reference points and harvest strategies and
addresses economic and social needs. Given the pressure on many fish resources in the region,
timely attention to the resolutions of SEAFDEC/ASEAN will prevent further decline and help
rebuild resources where needed.

Conclusion
Asia’s fisheries are at a crossroads (again). After a long period of expansion, the
consequences of not controlling this within a robust management framework are increasingly
being expressed via growing evidence of overexploitation and serial depletion. Although the
trawl fisheries are not the only ones to demonstrate this, the widespread nature of this fishing
method, the large number of species taken and the ability to take most life history stages for
some species means that managing trawling warrants the high priority status accorded by the
Asia Pacific Fisheries Commission.
In such species rich fisheries the high costs of gathering sufficient data to generate
detailed management advice can be an impediment to decision making. If decisions regarding
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the implementation of capacity controls, technical measures such as mesh sizes and time/area
closures are delayed, overexploitation continues and the benefits of fishery utilisation
increasingly forgone. More cost effective tools are needed to support justifiable decision making
if sustainability is to be achieved.
Risk based tools, such as PSA, provide a mechanism for supporting decision making in
complex trawl fisheries. This paper demonstrates how management measures can be altered to
reduce the risk of overfishing in Asia’s trawl fisheries in a cost effective way. Whilst there are a
number of limitations to this method, its primary value is shifting the balance from an approach
that requires decisions supported by large amounts of data to one that provides the rationale for
the implementation of measures known to be effective in a variety of circumstances.
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Preface
Marine fisheries have served as an economically important sub-sector under the agricultural sector. Dependence on
fisheries for livelihood has long been known for all citizens of Thailand, particularly the fishermen. Closely associated with the
fisheries sub-sector are commercial and small-scale fishermen, local fish processors who produce dried fish, shrimp paste,
dried shrimp, etc. Sophisticated fish processors and other downstream fishery industries are linked intimately with marine
fisheries: ice-making plants, cold storages, transports. Among these people, the unskilled labours who work as fishing crews
on board the fishing vessels, or those who work in the fish processing plants earn their living on fisheries. Among skilled
labours in this sub-sector, one can see the master fishermen and technicians.
Marine fisheries are also important for the national food security as the annual fish production has reached 2.64
million tonnes in 2004—a volume of fish that is not only feed all Thais, its surplus has been shared with the world as important
export commodity. Thailand has been known as a leading fish exporting country during the past many decades. The annual
export revenue from fish ranges from 70 to 80 billion Baht. Such the achievement has been made possible by some 60,000
fishing vessels, 400 fish processing plants, and 2.0 million people who work both in the seas, homes and fish processing
plants. On its downside, any malfunction at any point of this long production chain would fail the entire industry and the large
number of people that have been embraced by it.
As the principal government organization in this sub-sector, Department of Fisheries has taken the heavy responsibility
for ensuring the healthy fish stocks for the sustainable and quality harvest. The Department has been well aware of the facts
that the depleted fishery resources as a consequence of the fishing fleet overcapacity, the difficulties faced by the
intricateness of distant fishing arrangement, the aggravating and widespread conflicts among these fishery resource users,
and the severe competition in the world market must be urgently addressed.

In order to tackle each of these problems, a series of consultative meetings have been held with the various
stakeholders. It was agreed that a Marine Fisheries Management Master Plan should be used as a key instrument in the
consultation/negotiation among all fishery stakeholders as the common vision, goals, and objectives in marine fisheries
management can be collected in one place. The Master Plan can serve as key to enlist all pertinent formulations of strategies,
plans of action, as well as the general guidelines in monitoring, and evaluation, including the applications of new lessons learned
from the implementation of the Plan. With the intellectual and experiential inputs from various fishery experts and specialists in
the government agencies and academia, representatives of the Office of National Economic and Social Development Board,
and of the fishermen’s association from all 23 coastal provinces, the essential contents have been compiled in the form of
this Master Plan. This resulted document will be submitted for the final scrutiny and its endorsement of the National
Fisheries Policy Committee.
This Master Plan will serve as the key guideline for problem solving and strengthening the marine fisheries sector. For
the sub-sector’s integrity, the vision crafted for the Master Plan highlights the concept of “Sustainable Fisheries Development
based on the Sufficiency Economy that places the people at the centre.”
The Master Plan will be commissioned for a period of 10 years beginning 2009. Its three goals are: 1)
the sustainable and stable marine fisheries shall continue to generate 1.7-2.0 million tonnes of quality fish catch comprising
at least 80% of high value fish from the EEZ, and 1.0-1.5 million tonnes from the distant waters; 2) at least one fishermen
organization in each province is established to take the responsibilities for the management and networking with the
neighbouring provinces; 3) at least 10 coastal communities take initiative to manage their fishing and fishery resources
with active community participation under the concept of co-management.
Once duly endorsed by the Cabinet, this Master Plan will be used to guide all concerned agencies and stakeholders
to share the responsibilities and play their roles as agreed. It is hoped that goals and outputs prescribed under this Master
Plan shall be achieved. Department of Fisheries is looking forwards to the joint efforts to push forth this Master Plan, for the
common well-being, strong and happy society that can share with the world its quality, stability, and morality manifested by
the healthy and sustainable natural resources and environment. Under the principles of good governance and the blessing
of the democratic system embraced by the constitutional monarchy, we shall together thrive in the global community with a
great dignity.
The contributions to this Master Plan of various working committees, fishermen’s associations, academies, and other
stakeholder are highly appreciative. The means for dissemination of this Master Plan (English version) facilitated by the Food
and Agriculture Organization of the United Nations (FAO) are most grateful.
Department of Fisheries
Ministry of Agriculture and Cooperatives
November 2008
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Background
As a leading nation in fisheries, the fish production of
Thailand during the 1995-2004 periods reached the levels 3.6
to 4.1 million tonnes where its 2004 value was at 105,400
million Baht (approximately 1.6% of the overall GDP, or
16.2% of agricultural sector). The fisheries sector contributed
significantly to the country’s economy; apart from generating
substantial incomes and employment it also supported the
various downstream industries, e.g. ship building, and fish
processing industries, including fishmeal factories. Fish prod
ucts are a main source of animal protein in the diet, and are
an important foreign currency earner. Fish products are not
only consumed domestically, but also exported. Thailand’s
per capita fish consumption during the past decade ranged
from 25 to 35 kg. Fish export values continued to grow, and
by 2004 it registered a trade surplus of 125.2 billion Baht.
Thailand’s gross domestic fish product is largely
represented by marine fisheries owing to the high fishing
capabilities of the Thai fishermen and the marine resource
endowment. Situated on the Indo-Chinese peninsular, Thailand
is blessed with 1,785 km shoreline on the Gulf of Thailand,
and 740 km on the Andaman Sea. The coastal seabed, particularly
in the Gulf of Thailand, spans over a large continental shelf,
making it a productive fishing ground. Early Thailand’s fisheries
development began after the World War II with the expansion
of chub mackerel purse seining. The accelerated fisheries
development took off from 1961 when the otter-board
trawling, a highly efficient demersal fishing method, was
introduced to the Gulf of Thailand, and many new fishing
grounds have been further brought under Thai fishing fleets
by the exploratory resource survey that began in 1966.
Growth in landing of the marine fisheries dates back to
1961, and as a result of the rapid expansion of marine fisheries,
the 2.0 million tonnes of annual landing was registered for the
first time in 1977. The 1980 oil crisis, however, turned around
this trend as the landing volume began to decline. Fishing
within the Exclusive Economic Zone (EEZ) was dominated by
commercial fisheries that managed to land 90 percent of the
total marine catch. The decade that began in 1995 saw a 23
percent reduction in the landing, from 1.9 million tonnes to

1.5 million tonnes in 2004. Adapting to the changing situation
by Thai fishermen, in terms of fishing methods and venturing
out to new fishing grounds beyond the EEZ, again reverted
the growth in landing that reached a new peak of 2.77 million
tonnes in 2000. The 2004 landing, however, registered a
slight dip to 2.64 million tonnes as 56% of the landing was
derived from fishing within the EEZ and the remaining portion
from distant fisheries. Fisheries in the Gulf of Thailand have
been facing aggravating adversities arising mainly from the
eroding conditions of living aquatic resources. Thai fishermen
are forced by economic necessities to venture farther to a
new and promising fishing ground. Spending longer time at
sea at a much higher expense is obvious. Their presence in
the South China Sea, the Sunda continental shelf (in southern
part of Viet Nam), Eastern Malaysian waters, Sarawak,
Indonesian waters, Malacca Strait, Marid, Martaban Bay,
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Arrakan coast, southern part of Bangladesh, eastern coast
of India and the Indian Ocean has been noted. By the early
1970s, Thailand—by the presence of these fishing fleets in
the distant waters—has been recognized as one of the distant
water fishing nations (DWFNs).
The multi-gear, multi-species fisheries carried out by
an array of fishing vessels that come in various sizes and
designs make Thailand’s marine fisheries somewhat difficult
to manage. The large number of fishermen, their overlapping
fishing grounds, socio-economic conditions, and other
stakeholders has made the fisheries management highly
complicated, almost beyond the capability of the conventional
fisheries management practices.
A key problem emerged from the nature of fishery
resources, particularly those recognized as “common
property.” Where the question of ownership has not been
resolved, an incentive of certain investors to take advantage
of the “open access” regime is always there. It is difficult to
assess the real cost of fishing under such the circumstances;
8

The Master Plan on Marine Fisheries Management of Thailand

the cost of long-term development. Moreover, the obligations
made in the international forums, and the needs to safeguard
the national interest are another source of burden to the
marine fisheries management.
An urgent need to restore the fishery resource
endowment to its original level has been reckoned as
feasible owing to the fact that fish is a renewable resource.
Systematic fishery management that focuses on the root
causes (and not a symptom) of the problem should help speed
up recovery of the depleted fish stocks. No past measures
have been used to limit entry to make fishing capacity
commensurate with available fish stocks. Distant fishing has
not been an option without serious problems in fishing and
international relations. Promising avenues to address these
problems successfully have rarely been found in the past
despite the government’s serious efforts. The formulation of
this Master Plan of Marine Fisheries Management of
Thailand is therefore urgently needed to ensure systematic
and effective fishery management, both within the EEZ and
the distant waters.
and as influx of fishing capacity is incessant, over-fishing
and rapidly deteriorated fishery resources become inevitable.
The deterioration of Thailand’s fishery resources is
attributable to the heavy fishing pressure generated by its past
fisheries. The rapid expansion of fishing capacity eventually
led to over-fishing. The expansion of fishing fleets, both in
terms of their number and fishing efficiencies (fishing gears
and fishing methods), as well as the wasteful uses of the
catch understandably subjected the fishing enterprises to an
economic failure. Such the inefficient use of capital and labour
not only succumbed the fishing enterprises, the fish
consumers and overall economy are also deprived by it.
Fisheries development has continued to draw
considerable attention of the government in addressing the
emerging problems and in formulating policies to facilitate
optimum use of fishery resources. For the overall benefit of
the country, its successful implementation does require active
participation of all stakeholders. In the past, fishery problem
solving largely focused on immediate and urgent issues, at
Background
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The situation and circumstances surrounding marine fisheries
The situation and internal circumstances

The situation and issues pertaining to fishery
resources
The widespread deterioration of marine habitats and
fish stocks in Thai waters is a result of the prolonged
over-fishing practices. Since its introduction into Thailand in
1961, trawling rapidly expanded beyond the legal control,
although the recent years’ reduction in the size of the
trawling fleets was a result of the economic over-fishing and a
tighter management control. The overcapacity of Thai fishing
fleets has forced them to venture out farther to farther fishing
grounds, and sometime into the exclusive economic zones
of neighbouring countries.
The time series experimental trawling, carried out by
Department of Fisheries’ research vessels, has shown the
drastic reduction in the catch per unit of effort (CPUE) in the
Gulf of Thailand from 297.6 kg/hr in 1961 to 100.3 kg/hr
in 1971, 49.8 kg/hr in 1981, and to 29.0 kg/hr in 2006. As
trawling has spread out to the Andaman Sea, its CPUE has
also reduced to 66.0 kg/hr in the latter year.
Research on the maximum sustainable yield (MSY) of
some economic fishes, e.g., threadfin bream, lizardfish, and
bigeye, clearly showed the overexploitation of these demersal
species. The recovery of these fish stocks, as it was
recommended, would require 50-70% reduction of the
current level of fishing efforts. It was also found that the stocks
of crustaceans (e.g. large-sized shrimp and oriental flathead
lobster), and cephalopods (e.g. squid and soft cuttlefish) have
begun to decline.
Targeting demersal fishes and other bottom dwelling
organisms, the trawl and push nets scrape over the sea floor
and haul in whatever is in their ways. The manner by which
they are operated is highly destructive to bottom living and
non-living structures, upon which demersal fish stocks and
other bottom dwellers depend as their habitats. It was found
that fish stocks on these seabeds up to the depth of 50
meters were drastically depleted.
The over-fishing has also impacted pelagic fish stocks.
The pelagic fisheries, which began in 1973, managed to

increase their catch by fourfold in just two decades: from
141,608 tonnes in 1973 to 614,814 tonnes in 1994. Highly
efficient gears and fishing methods, their non-selectivity,
rapidly expanded fishing efforts, targeting the broodstocks
particularly during the spawning season all added up to the
highly destructive fishing practices that have brought down
the fish stocks, and resulted in the recruitment over-fishing.
The pelagic fish catch has leveled off in the recent years: the
annual catch for 2000 was only at 642,472 tonnes. A closer
look at each pelagic fish stock clearly shows that many of
them have been fully exploited: chub mackerel, bigeye scad,
sardinellas, and anchovy, while the depleted round scad
stocks also need management attention.
In short, the marine fishery resources—especially in
the Gulf of Thailand—have been exploited fully or beyond
their natural capacity, leaving very little, if any, opportunity
for further fisheries expansion and greater tonnage in
landing. The Andaman Sea fisheries fair a little better as
some continental shelves, deeper fishing grounds, and tuna
fisheries in the Indian Ocean may still accommodate a little
heavier fishing pressure.
The situation and fishing issues
Thailand’s marine fisheries are as complex as the
fisheries in other tropical areas. The large number and
different sizes of fishing boats employing multi-gear in
multi-species fisheries traditionally feature the fisheries
of Thailand. They nonetheless fall into two categories:
small-scale and commercial fisheries. The small-scale fisheries
employ small fishing boats (no larger than 5.0 gross tonnes
displacement), equipped with simple fishing gear, with or
without engines that are no bigger than a 30 horse power.
Fishing largely in an inshore fishing ground (no more than
5 km from shore), the small-scale fisheries are subsistent,
and operated by members of the families in 2,500 Thailand’s
coastal villages. Commercial fisheries employ fishing vessels
of larger sizes, with efficient gears and are capital intensive.
With greater mobility, commercial fishing fleets fish both in
the EEZ and distant waters.
The situation and circumstances surrounding marine fisheries
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In a nutshell, marine fisheries of Thailand can be
described as follows:1) Fishing households. According to the 2000 marine
fisheries inter-censal survey, some 57,801 families engaged
themselves either in full-time fishing or supplemented with/to
aquaculture. The number of fishing households grew by 8.8%
from that enumerated by 1995 marine fisheries census.
2) Fishermen. The survey reported the total number
of 158,166 fishermen, the great majority (82.2%) of whom
was male. Some 56.3% of these fishermen belonged to
30- to 50-year age group, followed by 24.3% of the group
of younger fishermen, and the rest 19.4% belonged to the
group of older fishermen. Despite the substantial increase of
15.1% in the number comparing to that found in the 1995
census, a noticeable drop in the number of young fishermen
group from 32.5% to 24.3% connotes a waning interest in
fishing career among the younger generations. Greater job
opportunities in other economic sectors coupling with the
risky and laborious nature of working at sea may have turned
away these younger Thais from fishing. This similar trend has
been found in many other countries.
3) Fishing gears. Fishing gears can be classified
into two major groups: small-scale, and commercial fishing
gears. It was found in 2000 that more than half (54.8%) of
small-scale fishing families employed gillnets (largely shrimp
trammel net and crab gill net), followed by 15.2% that fished
with traps (fishing for cephalopods, blue swimming crab, and
mud crab). Between 1995 and 2000, trawling became less
popular both in small-scale and commercial fisheries; however,
more small-scale (but not commercial) fishermen turned to
anchovy falling net with luring light.
Distant water fisheries featured larger vessels
(>18 m in length) employing the following fishing gears:a) Trawl net. The majority of distant water fishing
fleet comprised trawlers, owing to the facts that most Thai
fishing crews are proficient and familiar with trawling, its lower
investment cost, and higher fishing efficiencies.
b) Purse seine. This fishing gear targets pelagic
species; however, as its greater investment and larger
number of fishing crews are required, the purse seining fleets
have remained small.
12
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c) Spanish mackerel drift gillnet. This gear has largely
been deployed by a small number of fishing vessels of the
southern provinces. Their catch is processed into salted dried
Spanish mackerel product for domestic consumption.
d) Tuna longline. This gear has been used in the high
seas fishing, targeting tunas of sashimi grade.
4) Fishing vessels. As reported by the 2000 marine
fisheries inter-censal survey, the total fishing fleet of 58,119
vessels comprising 72.7% with outboard engines, the majority
of which is long-tail. The remaining 22.8% was fishing vessels
with inboard engines, and 4.5% of them with no engines.
The 1995 marine fisheries censuses and the 2000
inter-censal survey clearly showed the significant development
in the marine fishing fleets. While the overall number of fishing
vessels registered an increase by 6.6% over this 5-year period,
those equipped with (outboard) long-tail engines contributed
largely to the fleet expansion. The increase in number of these
‘outboard’ motorized fishing vessels was at the expense of
the fishing vessels with ‘inboard engines,’ the number of
which diminished by 13.2% during the period. Among the
larger fishing vessels, a 9.2% increase in their number was
noted, while that of non-motorized fishing vessels diminished
by 6.6%. The motorization was on the increase among small
fishing vessels, and outboard long-tail engines were greatly
preferred to their ‘inboard’ counterpart. The increase in number
of larger (>50 gross tonnes) fishing vessels also portrayed the
development of distant water fishing fleets.
A reduction in the number of fishing vessels with
inboard engines was also noted between the two censuses.
As shown in the 2000 survey, the number of trawlers
was 39.9% of all vessels with ‘inboard’ engines, followed by
gill-netters at 22.4%, and falling-netters at 13.3%.
5) Fishing grounds. Thailand’s EEZ spans over an area
of 420,280 sq. km: 304,000 sq. km. in the Gulf of Thailand
and 116,280 sq. km. in the Andaman Sea. Five major fishing
grounds can be identified in the Gulf: the Eastern, Inner Gulf,
Upper Western, Lower Western, and the Mid-Gulf. Fishing
grounds on the Andaman Sea are largely around the various
islands and continental shelves.
The certainty that emerged from the UNCLOS
negotiation in around 1976 prompted the neighbouring

countries to declare their 200 nautical mile EEZs. This
development seriously affected Thai marine fisheries as the
traditional fishing grounds were shrunk as a result. As the
distant water fishing fleets began to head home, the problems
of access capacity and depleted fish stocks in the national
waters have been aggravated.
The open access to the high seas earlier enjoyed by
the Thai fishing fleets was brought to an end once
neighbouring countries have declared their 200 nautical miles
EEZ. To cope with this new situation, bilateral negotiations
that produced several types of investment agreement in
marine fisheries enabled Thai distant fisheries to continue
their expansion.
Thailand’s distant water fishing fleets used to venture
out to the following regions:a) ASEAN region. The Thai fishing fleets used to fish
in the waters of Brunei Darussalam, Cambodia, Indonesia,
Malaysia, Myanmar, Timor Leste and Viet Nam. Currently, only
the waters of Cambodia, Indonesia, Malaysia, and Myanmar
are fished.
b) South Asian nations. The waters of India and
Bangladesh have been fished by a group of Thai fleets.
Fishing on these distant grounds does require higher
investment in terms of the size and sea-worthiness of the
fleet over the longer journey. Aversive appearance of the local
people to foreign fishing fleets is also noted.
c) Eastern Africa and Middle East. The waters of Iran,
Madagascar, Mozambique, Oman, Saudi Arabia, Somalia, and
Yemen used to be fished by some Thai fleets under private
licensing arrangements. The distant and somewhat uncharted
fishing grounds, these waters have only been fished by large
and seaworthy vessels. Currently, only the waters of Iran,
Oman, Somalia and Yemen are fished.
In the past decade, the distant fishing fleets contributed
some 0.90-1.15 million tonnes of the annual catch to Thai
marine fisheries. A slightly higher catch was recorded for the
period from 2002 to 2004. Since the distant fishing initiative
for tunas have been taken, the fleet of 6-purse-seiners and
3 tuna long liners have landed some 30,000 tonnes from the
Indian Ocean annually.
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The problems faced by the Thai distant fishing fleets
can be summarized below:1) Inaccessibility. Most countries have taken natural
resource conservation initiatives that often resulted in a
cancellation of the Thai fleet’s fishing rights. This was done
even in the event that the host countries were not in a position
to reasonably exploit their fish resources. Certain types of
fishing vessels, particularly trawlers, have been focused for
banning for they are believed to carry out destructive fishing.
2) Image of Thai fishery entrepreneurs. The fishing
vessels have been known to take a risky voyage as they venture
out to a richer fishing ground in neighbouring countries despite
the serious punitive measures handed down on them by the
host countries. Although the whole fishing fleets have been
blamed for such the illegal action, the majority of Thai fishing
fleets have chosen to abide by the measures in marine
fisheries management prescribed by the resource countries.
Under this nefarious image, bilateral negotiations have suffered
as suspicions linger on such the image.
3) Incoherent operations. The preparation of Thai
fishing fleets for their distant water fishing comes through
different arrangements although they all fly the same flag.
The dissimilarity in the arrangements by the private sector
is met by different treatments either by Thai government or
the host countries. As they fish in a common fishing ground,
direct competition for the same resource is also resulted. It
will take closer cooperation at the government and
entrepreneurial levels to sort out these complexities and to
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correct their disadvantages.
4) Dissentient roles played by governmental agencies.
The management of a distant fishing fleet requires strict
compliance with various laws under the jurisdiction of
various (often unrelated) government agencies. Addressing
the problem of a foreign retention of fishing crews and
vessels, for example, requires active participation and actions
by many government agencies, e.g. Department of Fisheries,
Marine Department, Customs Department, Department of
Commercial Registration, Ministry of Foreign Affairs, Ministry
of Labour, and Royal Thai Navy, etc.
5) Incapability. A good number of Thai fishing crews
are less capable of manning a high seas fishing fleet for their
lack of relevant experiences, particularly in fishing technology.
Heavy capital investment in fishing boats coupling with its
associated risks often deters entry into the distant water fishing
business. The basic education of fishermen does not make
it easy for them to access new fishing technology; their lack
of language skills also deprives them from communicating
with foreigners. Fishing in the high seas is still perceived by
investors as a risky business; hence fewer investments have
been made in this sector.
The situation, contentious issues, and security of
marine fishing career
In pursuance of the marine fisheries development
aiming at increased efficiency, particularly of fishing boats,
fishing gears, and fishing methods, both in the Gulf of Thailand

and the Andaman Sea, important contentious issues that
have emerged are as follows:1) Disputes and conflicts concerning fishing gears
a. Conflicts among fishermen deploying different
types of fishing gears occur almost everywhere. The conflict
between the collapsible crab trap fishermen and net fishermen
(trawlers and gill-netters) are the most clamorous.
Confinement of the crab trap to certain fishing ground, for
example, is not enforceable as the gear has yet to come
under the legal control.
b. Fishing methods are another source of fishing conflict.
By their fishing methods, the anchovy fishing with luring light
directly interfere with gillnetting. With its fast popularity, the
conflicts between these two gears have been worsening.
2) Rising operational cost and scarcity of inputs. Fuel
that accounts for 40-60% of the fishing cost has been a
critical input to marine fishing. As the prices of automotive
diesel has continued on the rise, some fishing boats are forced
to cut down their fishing trips while many others could not
afford to leave port. The consequences are unemployment,
income insecurity, and shortage of raw materials for the
various downstream industries, e.g. ice plants, fish
processors, and transport, etc.
3) Stagnant fish prices. Past petitions on the matter
were limited to trash fish and neritic tunas. The trash fish-an
important raw material for the fishmeal production-attributes
directly to fishmeal pricing, seasonal landing, and quality of
the trash fish itself. The petition was filed when the import of
cheaper and quality fishmeal became apparent adversity to
the local fishmeal industry and its local raw material. Concerning
the neritic tunas, the petition was about survival of the canned
tuna industry as its major consumers began to shift their
preference toward the skipjack and yellowfin.
4) Shortage of raw materials. The rapid expansion of
the canned tuna industry since its relocation from the
Philippines in 1982 has depended largely on imported tuna to
fill its production lines. The volume of tuna import rose from
373,407 tonnes in 1999 to 621,354 tonnes in 2004, and more
than 780,000 tonnes in 2006. Such the strong dependence
on import tuna certainly leaves a good window of opportunity
for the Thai tuna fishing fleets to bridge the supply gap.

5) Labour shortage. The chronic shortage of fishing
hands has plagued the Thai commercial fisheries for quite
some time. Although their wages under the catch-sharing
system used to serve as a good incentive, the actual pay has
in recent years been less competitive as many other occupations
have raised their pays. The facts that fishing hands work in
a less secure conditions (being far away from home, higher
risks with comparatively less pay) have turned away from the
sector most Thai workforce. At present, commercial fishing
vessels are largely manned by foreign crews.
Small-scale fisheries have also faced the similar
situation. Fishing in a depleted fishing ground with ineffective
gears (owing to their inability to invest in an effective one)
earned for them the catch insufficient to sustain their livelihood.
The desperate fishermen were forced to turn to a noninstitutional loan, often tied to a promising but disadvantageous
sale of their catch, and being subsequently victimized by the
system. Their remote location, far away from basic public
facilities, has made it difficult to secure the needed inputs and
to sell their catch. The remoteness also deprives them from
learning other new trades, and from improving their livelihood
unless the government assistance is provided.
The situation and problematic issues in aquatic
resource management
The Fisheries Act B.E. 2490 (1947) contains a provision
that requires the registration of gears enlisted in its annex,
and fishermen are required to pay fishing fee. However, the
fees prescribed by the law are not commensurated with the
present fisheries and economic situation. Many other legal
enforcement problems have also surfaced, particularly in the
cases of fishing gears and new fishing methods.
To strike a balance between the resource capacity and
the fishing pressure, it is deemed necessary to promote the
principle of “good fishing practice.” Thailand has endorsed
the principles prescribed in the FAO Code of Conduct for
Responsible Fisheries; its most relevant paragraph 6.3 states
“States should prevent overfishing and excess fishing capacity
and should implement management measures to ensure that
fishing effort is commensurate with the productive capacity of
the fishery resources and their sustainable utilization. States
The situation and circumstances surrounding marine fisheries
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should take measures to rehabilitate populations as far as possible
and when appropriate.” Its paragraph 7.6.3 emphasizes
“Where excess fishing capacity exists, mechanisms should be
established to reduce capacity to levels commensurate with
the sustainable use of fisheries resources so as to ensure
that fishers operate under economic conditions that promote
responsible fisheries. Such mechanisms should include
monitoring the capacity of fishing fleets.”
Moreover, Thailand honors its commitments to the
management of fishing capacity in the “1999 International Plan
of Action for Management of Fishing Capacity” and “1992
Convention on Biodiversity.” The International Plan of Action
(IPOA-capacity) makes the reduction of fishing capacity a
voluntary action that any country may wish to undertake. The
IPOA-capacity aims at creating transparent, equitable, and
efficient measures that are acceptable by global standards.
Where over-fishing is known to occur, national control of the
fishing capacity should be initiated in order to mitigate it. It is
also noted that the management of fishing capacity should
serve its purpose of sustaining marine resources.

Situation and External Circumstances

Marine fisheries, whether based on local, highly migra
tory, transboundary fish stocks, are all inter-related. National
fisheries management must take into account what are
16
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happening in other waters-whether they are at local, regional,
or global scales. The review below gives a broad picture of
those fisheries that relate to Thai marine fisheries addressed
by this Master Plan.
Situation and trend of international and regional
marine fisheries
The global fisheries production in 2004 reached the
level of 95.0 million tonnes at the value of US$84.9 billion-an
increase of 5% in volume over that of 2003. Marine fisheries
contributed 90.3% to the global catch that year; the variance
of marine capture production has been greatly influenced by
the fluctuation of Peruvian anchoveta fisheries that obviously
influenced by the El Niño phenomenon.
More than half (58%) of the world fish catch are landed
by the top ten countries (China, Peru, the United States, Chile,
Indonesia, Japan, India, Russia, Thailand, and Norway). Since
1994, the fish landings of Southeast Asian countries have
continued to grow: Indonesia by 12%, Philippines 9.5%, Viet
Nam 10%, and Myanmar 10%. The negative part of this growth
is that the increase was made at the expense of over-fishing.
The increased composition of low valued/trash fish in
the catch is evident in most part of the Asia-Pacific region.
These low valued catch has been used largely by the animal
feed industry, while some part is for direct human consumption.

In reality, the actual recording of the landings of these low
valued catch was rarely made; moreover, the definition of
the term “trash fish” varies from one country to the next. As
a result, the composition of these low valued or trash fish
catch varied greatly 4-38% of total landings in Bangladesh,
China, India, Philippines, Thailand, and Viet Nam. In certain
parts of Thailand, Viet Nam and China, records showed the
landings of trash fish in excess of 50%.
In the Asia-Pacific region, the landings of demersal fish
catch have been on a decline: the 1974 landing of 6.4 million
tonnes was reduced to 4.4 million tonnes in 1991. Depletion
was also reported in the pelagic catch: the 1988 catch of
11.8 million tonnes went down to 9.9 million tonnes in 2004.
From the greater catch volume of the latter, it is clear that
marine catch was largely made up by the pelagic species.
A continuous increasing trend in the annual catch has
been reported for Southeast Asian countries in the past 40
years. Marine catch has shared a greater proportion in the
overall annual catch; it was 15.0 million tonnes compared
with 1.5 million tonnes of freshwater fish catch in 2004. Fish
species sharing the top ten by volume in the annual catch in
Southeast Asia belong to the pelagic group—the first three
are round scads, sardinellas, and anchovies. Followed closely
are the Indian mackerel and other larger pelagics (skipjack
tuna, frigate tuna, bullet tuna, and longtail tuna).

The bottom line: the top ten species in the 2004 catch
have been fully or over- exploited, particularly in the Southeastern Atlantic and South-eastern Pacific where 40-50% of
the fish stocks have been overexploited.
International Fisheries Management
Apart from the issue of resource management within
the EEZ, each coastal country still needs to abide by or observe
the various international conventions and agreements to implement
the conservation and management of their natural resources
and environment. These conventions/agreements are, for
examples, the United Nations Convention on the Law of
the Sea (UNCLOS), trade measures under the World Trade
Organization (WTO), Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), 1993
FAO Compliance Agreement, 1995 UN Fish Stock Agreement
(UNFSA), and various International Plans of Action (IPOAs)
aiming at continuous implementation of conservation activities.
Under the auspices of the Food and Agricultural
Organization (FAO) of the United Nations, a number of FAO
members have initiated the implementation of the Code of
Conduct. Nonetheless, the CCRF implementation aiming at
sustainable fisheries has been facing a number of problems.
Certain modifications and adjustments of the CCRF to the
prevailing national and regional conditions are also needed.
The situation and circumstances surrounding marine fisheries
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Issues requiring attention in the implementation of the Code
are, for examples:Political will: Government’s determination to
implement persistently the Code of Conduct unfettered from
the prevailing trend is needed. The government must deal
efficiently with the issues leading to unsustainable fisheries
management that affect food security, economic development
and livelihoods of the people.
Vision, leadership, planning, and responsibilities:
The government needs to develop vision and provide leadership,
planning principles and responsibilities of various stakeholders
in order to implement the Code of Conduct.
Policy, legal framework, and strategies: These
matters need to be carefully formulated in order to provide
sufficient coverage of all related issues, and to circumvent
possible unsustainable practices in fisheries. Policy formulation
and enactment of new laws must ensure transparency and
ethics in fisheries as suggested by the Code.
Human resource development and institutional
strengthening: Human resource development needs to be
implemented under a long-term plan that is carried out
uninterruptedly to ensure its sustainability. Cooperation among
all concerned institutions and fishery management organizations,
public and private, as well as regional bodies needs to be
pursued.
Creation, accessibility, timeliness, completeness,
and reliability of fishery database: The government needs to
support and improve scientific, socio-economic data gathering,
and arrange to analyze, synthesize the information to ensure
a wide and unlimited access by all stakeholders. The government
needs to support individual fishermen, groups or fishermen
associations, and fishing communities to enable them to
participate in data collection and analyses.
Co-management: The government needs to facilitate
any efforts to initiate a co-management practice among fishery
stakeholders: government agencies, NGOs, commercial and
small-scale fishermen, and fishing industry to enable them
to participate in decision-makings. Transparency and equity
must be kept in such the process in order to ensure full and
efficient implementation of the fisheries management.
l

l

l

l

l

l
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Awareness building: As fishery stakeholders are
largely unaware or incognizant of the Code, each member
country should translate the Code of Conduct into local
language(s) and disseminate it to ensure its implementation.
Resource availability: The lack of resources, capital,
and materials is almost always the case. Access to
facilities that enable effective implementation of the FAO Code
of Conduct still requires technical support and funding from
FAO and other regional organizations to guide and implement
the national plan.
Fisheries management: A number of countries have
been facing the problems in fisheries management, formulation
of fisheries management plans as well as implementing the
IPOA while coping with over-fishing or rehabilitating their fish
stocks. These countries should be supported in the
formulation of their regional and national plans of action.
Assistance is also needed in fishing capacity reduction,
strengthening of fishery research, assessment and identification
of new or under-exploited resources, application of ecosystem
approach to fisheries management, and job creation in
concerned economic sectors.
On another front, the IUU fishing carried out by coastal
nations or foreign fleets within an EEZ and high seas directly
hampers the implementation of the Code of Conduct and
the compliance with all other international legal instruments/
arrangements. To mitigate the situation, the following issues
need to be addressed:l

l

l

Over-capacity of the national fishing fleets;
Regional cooperation with Regional Fisheries
Management Organizations (RFMOs);
Governance and legislation;
Monitoring, Control, and Surveillance capabilities
to oversee the national fishing fleets, and fishing activities of
foreign fleets;
Determination to govern the IUU fishing at the
international level.
l

l

l

l

l

Impacts of marine fisheries on economic, social
and political development

The depletion of fishery resources has been a core
and chronic problem facing marine fisheries development.
It impacts the economic, social, and political development
in a variety of ways:Economic impacts
1) Rising fishing costs as the fishing vessels need to
spend more time and travel a longer distance at sea. Fuel is
the major and rising variable cost of all marine fishing fleets,
especially trawlers and push-netters.
2) Greater costs in the maintenance of vessels and
gears owing to heavier and longer deployment at sea.
3) Poorer quality, in terms of smaller size, of the catch
that fetches lower prices. From the resource point of view,
the greater proportion of juvenile economic fish in the catch

represents growth over-fishing.
4) Higher cost in fisheries management particularly
generated by the stringent law enforcement. The past
management operated patrol units at a very high cost as illegal
fishing was rampant in the inshore (<3,000 m from shore)
fishing grounds. A large number of fishermen use fishing nets
with illegal mesh sizes, particularly during the closed season.
The most frequent activities in fishing crime were committed by
push-netters, trawlers, and anchovy purse-seiners.
Social impacts
1) The most frequent conflicts among fishermen employing
incompatible gears are well known. Commercial fishing fleets
sometimes encroach an inshore fishing ground, towing away
the fishing gears set by small-scale fishers. Conflicts also
occur among small-scale fishermen who employ different
types of fishing gear on the same fishing ground, or fish for
The situation and circumstances surrounding marine fisheries
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the same fish stock.
2) Conflicts over the access to a common fishing
ground by commercial and small-scale fishermen are frequently
reported. The richer marine fisheries resources inshore often
attract the highly mobile commercial fishing fleets that trigger
off conflicts. This has been an issue of serious contention not
only at the local but also at the national level.
3) Various social problems associated with the migratory
labour also need attention. While commercial fishing fleets
and fish processing plants resort to hiring unskilled labour,
owing to the competitive labour market and higher risk in
fishing career, they have managed to delay and to disperse
the operation costs. Coastal communities are now rife with
emerging crimes, e.g. drug trafficking, and re-emergent
diseases (leprosy, elephantiasis, tuberculosis, and malaria).
Political impacts
1) The volatile political situations, both at national
and international levels, have served to destabilize most
20
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development programmes. Discontinuity of activities and
subsiding confidence among investors effectively undermine
the progress.
2) Political interferences in fisheries management have
been surging. Group pressures, particularly those with local
political support, frequently demand administrative changes in
certain fisheries management measures to serve the interest
of their groups. Some of these changes went directly against
the proven fisheries management principles and on a destructive
path to the fish stocks and to the fishermen themselves.

Government policies pertaining to development
and marine fisheries management

1) National Economic and Social Development
Plans (1-9) of 1963-2006
Under the first National Economic and Social Development
Plan (1st NESDP) that covered the period from 1963 to 1966,
the government, by DOF, gave its priority to the conservation
of fish stocks through the restoration of aquatic habitats, both

in inland and marine environment. Towards the end of the
Plan, the government began to promote the brackishwater
aquaculture, the introduction of modern marine fishing gear,
and the investment in fishery exploratory research. The Plan
aimed at the increase of overall marine production by 37.3%
(7.5% per year). The introduction of trawl fishing occurred
during this Plan.
The second NESDP (1967-1971) featured prominently the
government’s export policy. Important development measures
were the promotion of coastal aquaculture, the establishment
of fisheries development centres, and the training of marine
fishermen. At the beginning of the Plan, marine fishing was
largely confined to inshore, and most fishermen were
somewhat inexperienced in the deep sea fishing.
The third NESDP (1972-1976) saw the government’s
focus on natural resource conservation mainly through legal
enforcement. Revisions of the legal measures to suit the new
situation were attempted. The demersal fish stocks in the
Gulf of Thailand began to show signs of depletion, resulting

in a downward adjustment of the annual growth in marine
fish landings from 16.6% under the second Plan to 11.3%,
and in marine shrimp landings from 14.9% to 13.1%. The
attractive revenues from shrimp exports led to a development
policy to convert 1.0 million rai (160,000 ha) of coastal land
for marine shrimp farming. Development activities under this
Plan focused on marine fisheries development, research and
experimentation, fishing boat design, gear development, fishermen
training in deep water fisheries, navigation and modern
equipment used in deep water fisheries. Exploratory fishing
was launched in the Gulf of Thailand, the South China Sea,
and the Indian Ocean where productive fishing grounds were
identified and charted. The coastal radio services to broadcast
maritime information and facilitate communication with fishing
vessels were established. Careers in fisheries were promoted;
economic fishery surveys and development of purse-seining
were also attempted during this Plan.
The 4th NESDP (1977-1981) witnessed the over-fishing
capacity in the Gulf of Thailand, and the consequential
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depletion of fish stocks. A sector of the fishing industry opted
to invest in larger fishing vessels for the distant water fishing.
This was the time many neighbours extended their 200-nautical
mile Exclusive Economic Zones as a result of the meaningful
negotiation of the UN Convention on the Law of the Sea.
Emphasis on coastal aquaculture and joint venture in marine
fishing stood as a core attribute of the government policy on
fisheries during this Plan.
The 5th NESDP (1982-1986) accommodated the joint
venture negotiations with other coastal nations. To exploit the
fish resources in the EEZ of other countries, the management
of Thai distant water fishing fleets in accordance with the
various joint agreements was carried out. The demand for a
joint venture in coastal aquaculture, and in aquaculture training
was also high. Mangrove reforestation to revert the derelict
coastal land to a healthy coastal habitat was initiated.
The 6th NESDP (1987-1991) featured five management
measures prescribed by the government: 1) revision of the
fishery law to make it more commensurate with the current
situation; 2) effective and equitable uses of natural resources;
3) effective vessel monitoring, controlling of fishing gears, and
effective utilization of raw materials in processing plants; 4)
fish resource enhancement through restocking programme;
and 5) aquatic habitat restoration. Moreover, the government
assigned its priorities to fishing on the high seas and in the
EEZ of other coastal countries by the promotion of joint
venture within the framework of international laws. Towards
the end of the Plan, the development of small-scale fisheries
came into the picture as it was first promoted under the
government’s Accelerated Rural Development Programme.
The institutionalization of the National Fisheries Policy
Development Council (NFPDC) was implemented, and the
private sector participation was for the first time attempted.
The 7th NESDP (1992-1996) held the promotion of
comprehensive fish processing business, mangrove-friendly
coastal aquaculture, and aquacultural pollution control as
the key interventions. The continued efforts to contain
over-fishing were also made especially through the revision
of legal measures for effective control of fishing fleets. Fish
resource management master plans were formulated for
specific locales; training in resource conservation and the
22
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principle of wise use aiming at mitigating the post-harvest
loss were also pursued. With many other development
activities being implemented, the bottom line, however,
remained in the strategy to elevate the fisheries sector
development within the overall agricultural framework. The
fisheries sector under this Plan was greatly benefited from
the plan formulated under the NFPDC.
The 8th NESDP (1997-2001) focused on the export
capacity strengthening. Ministry of Agriculture and Cooperatives
during this Plan played more actively the role of natural
resource conservation, featuring prominently the sustainable
agriculture development. The formulation of “Rehabilitation
of the Thai Sea” project attracted the NESDB’s interest, and
through its effective coordination, the project was implemented
on an integral development platform. The world trade and
environmental issues had effectively turned the government’s
attention to sustainable development. Human resource
development, technology transfer, and information technology
to promote visions in resource conservation and sustainable
development were featured prominently in this Plan.
The 9th NESDP (2002-2006) accommodated the
government’s strategies in natural resource management
and environment. The fisheries sector set its priority in the

implementation of the Rehabilitation of the Thai Sea project
through an integrated approach that embodied conservation,
rehabilitation, exploitation of coastal and marine resources,
maritime tourism, and small-scale fisheries. The government
gave its ample support to the legislative action leading to banning
the use of destructive fishing gears, particularly the push net.
Zoning of the coastal fishing grounds was attempted, and
under this new framework, protection of corals, sea grasses,
seaweeds, and rehabilitation of encroached seashores has
been better handled. Building of sewage treatment system
and community’s garbage disposal system clearly benefited
the coastal communities, and their management was actively
participated by the local governments and communities.
Some 20% of marine production contributed by the
coastal aquaculture comprises shrimp, blood cockle, green
mussel, oyster, sea bass, and grouper in order of importance.
Some 45,500 ha of inshore fishing grounds have been found
highly suitable for aquaculture of these economic fishes, molluscs,
and crustaceans. Almost half (45.7%) of the area have been
allocated for leasing to fish farmers. The government formulated
a policy for allocating these inshore fishing grounds to local
people under the “Changing the Assets to Capital” scheme that
leases out up to 1.6 ha to a qualified applicant. The party to
The situation and circumstances surrounding marine fisheries
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the agreement with Department of Fisheries (DOF) is required
to take the DOF as technical advisor, and the disposal of
his produce is facilitated by the government’s Fish Marketing
Organization. Each farmer was anticipated, by technical
reckoning, to earn no less than 10,000 baht a month under
this scheme; their overall production of 1.5 million tonnes a
year should worth some 17,000 million Baht.
2) The 10th National Economic and Social
Development Plan (2007-2011)
The Office of the National Economic and Social
Development Board (NESDB) had prepared the 10th NESDP
and distributed it to all concerned. The core elements of this
Plan were based on H.M. the King’s principle of “Sufficiency
Economy” that the NESDB had earlier used as the strategic
development philosophy of the 9th Plan. The 10th Plan also
incorporated the developmental process under the 8th Plan
that placed man at the centre of development. The 10th
Plan’s vision of “Green and Happy Society” connotes the
ethical Thais to apply their wisdom and appreciation to foster
a happy family, able community, peaceful society, quality
economy, social security and equity. The vision also embraces
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the premises of immaculate environment, sustainable natural
resources under the management with provision of good
governance, sustenance under the constitutional democracy
political system headed by monarchy, and proudly thrives in
the world community with dignity.
Prior to the formulation of the foregoing vision, a
review of the natural resources and various aspects of the
environment disclosed the widespread depletion of marine
and coastal resource wealth. The rapidly disappearance of
area under cover of mangrove forests was highly disturbing,
and the over-fishing capacity reflected by two thirds
reduction in the “catch rate” over the period of three decades
was also alarming. The deterioration of coral and seagrass was
widely evident, and the biodiversity was drastically reduced.
These destructive changes were attributed to anthropogenic
effects; human activities have led to habitat deterioration,
consequential changes in ecosystems, and the order of
relative abundance was disadvantageously altered.
The marine fisheries development plan formulated its
objectives and targets that link to the overall objectives of
the overarching 10th Plan, particularly in the strengthening
capacity of coastal communities through a networking. Such

the networking is expected to serve as a strong economic
development platform, upon which the quality of life and
natural resources are conserved, rehabilitated, exploited in
a sustainable manner. The outputs of these activities should
come in terms of self-sustenance and poverty reduction,
integration, and another major target of the development plan:
rehabilitation of natural resources and value enhancement of
biodiversity that goes hand in hand with the environmental
conservation for the present and future generations to base
their development. The mechanisms are also evolved for the
purpose of conserving the national acquisitions on the basis
of equity and sustainability.
The 10th NESDP resolved to prescribe its sectoral
targets concerning fisheries development as follows:1) Human resource development target: physical and
mental faculties, knowledge, competence, working skills of
each Thai citizen as a basis of secure livelihood developed;
2) Community development and poverty alleviation
targets: co-management mechanism in community
development plan incorporated, and local government budget
allocation in accordance with the community development
plan provided;
3) Resource base and environmental security targets:
healthy natural resource base and biodiversity (area under
forest is no less than 33%, of which conservation forest
covers no less than 18% of the country) kept.
The 10th NESDP designed four strategies to tackle
marine fisheries management:(1) Community and social strengthening to serve as
development pillars through:- Institutionalizing a strong and active community
management process;
- Building an unshakable local economy;
- Strengthening the intrinsic community capacity
for mutual co-existence with ambient natural resources and
environment.
(2) Fine-tuning the existing economic framework to
enhance equity and sustainability, particularly in:- Enhancing the potential and value-added
qualities of commodities and services using the local
knowledge and tradition, particularly in agricultural, industrial,

and service sectors that link to cluster development and
supply chains. Strengthening community networking driven
by contemporary knowledge, local wisdom, and Thai customs
as well as rich natural biodiversity to produce quality
high-end commodities. Development of basic infrastructure
and logistics, organizational reform, regulatory refinement,
and standard settings in various sectors will be pursued.
International trade policies commensurate with the stronger
human resource development will be sharpened to enhance
the economic competitive edge;
- Nurturing a stronger economic immunity;
- Supporting a fair competition and benefit
sharing on the basis of equitable development.
(3) Adding to the rich biodiversity, solid natural
resource base, and healthy environment through:- Unfailing maintenance of natural resource base
and ecosystem stability;
- Improving the environment as a means to raise
the quality of life and sustainable development;
- Value-adding to the biodiversity and local
wisdom.
(4) Resorting to the principles of good governance
in the country-wide application, particularly in:The situation and circumstances surrounding marine fisheries
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- Safeguarding and strengthening the national
security on the way to a balanced and sustainable
management at the national level.

Regional Organizations and Thailand’s Marine
Fisheries Management

International cooperation is a key policy element
supporting the marine fisheries management that Thailand
has been actively pursuing in the waters of ASEAN and
other political regions. In sharing a common fishery resource
and facing the common set of problems, a close cooperation
not only leads to the sustainable regional fisheries
management, but also serves as an important tool in
negotiating the international measures and implementing the
various international agreements.
Over and above the fisheries management within the
EEZ, each coastal country has to abide by international and
regional conventions, and agreements currently enforced, e.g.
ASEAN, BOBLME, IOTC, UNEP/GEF/SCS, AFPIC, WCPFC,
SEAFDEC, BIMSTEC and IMTGT that directly link to the
sustainable national fisheries development.
An effective policy implementation is made possible by
the supportive domestic and regional development. In 2001
- Strengthening and evolving a democratic
tradition and good governance as a part and parcel of the
way of life;
- Strengthening the power of citizenry to the
level that active participation in the national development is
materialized;
- Building efficient and equitable public sector,
particularly in delivery of services instead of control, and in
working hand in hand with partners in development;
- Continued administrative decentralization
process to build stronger capacities of the local governments,
non-government agencies, and communities;
- Supporting the private sector economy as to
enhance their strengths, fairness, and good governance;
- Refinement of law, official directives and
protocols to support economic and social development, and
equitable benefit sharing of development outputs;
26
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the ASEAN adopted a resolution on “Sustainable Fisheries
for Food Security for the ASEAN Region,” and a “Plan of
Actions on the Sustainable Fisheries for Food Security for
the ASEAN Region.” These two policy instruments serve as
a basis of the national fisheries development of each ASEAN
member country.
The concept of ASEAN Economic Community (AEC),
established in 2003, advocates the common markets and
production bases. Mobility of commodities, services,
investment, capital, and labour can be carried out freely and
without limits. The section of fish commodities is treated as
a subset under the agricultural commodities and services
section that requires urgent treatment, both in free trade
and in cooperation among the ASEAN members. The AEC
activities have currently been coordinated by Myanmar. The
Economic Community has so far prepared a roadmap on
commodity standards for the agricultural and fisheries
sectors to determine the target and process for grouping
their commodities and services.
In addition to the AEC, the Regional Guidelines of
the Code of Conduct for Responsible Fisheries for Southeast
Asia have been tailored to the regional situation. These
Guidelines are particularly beneficial for small-scale fisheries

that are prevalent in the region. Marine fisheries management
in the ASEAN also benefits from the Regional Guideline for
Responsible Fishing Operation and Fisheries Management.
Effective fisheries management at the national level is
commensurate with the regional socio-economic policies and
agreements. It must take into consideration the common-pool
nature of the fishery resources. Close regional cooperation,
particularly in scientific, experiential, and technical development,
is inevitable. An establishment of a regional body to advise all
member countries in fisheries management should enhance
the feasibility of sustainable fisheries management in the
years to come.

Strengths, Weaknesses, Opportunities, and Threats
(SWOT) analysis

Strengths
1) Fishery enterprises and their downstream industries
are strong, particularly in the management of their supply chain
under a complete cycle of supporting industries.
2) Thai entrepreneurs possess great capacity and
potentials and are highly seasoned in their fishery businesses.
3) Thai fisheries comprise a great variety of fishing
vessels and gears, making them highly adaptable to the variety
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of fishing grounds, and changing situation.
4) Maritime physical settings of the Gulf of Thailand
and the Andaman Sea and the tropical climate are highly
supportive to breeding and growing of various marine species;
they are important spawning and feeding grounds, e.g. of
chub mackerel, that are rich in marine biodiversity.
5) Possession of a good number of seaworthy fishing
vessels for distant water fishing.
6) Highly efficient systems in marketing and transportation
to cater to domestic and international market trades.
Weaknesses
1) Excessive fishing capacity that spawns over-fishing,
resource users’ conflicts, and intractable disputes among
fishermen deploying different types of gears.
2) Antiquated fishery laws, directives, orders, and
protocols deter the modern-day management of the marine
resource and related businesses.
3) Absence of solidarity among the concerned public
agencies to manage the fisheries resources, particularly in
representing the public sector’s resource governance in
supporting fish trade and food security.
4) Absence of the capable and unified fishermen
representation to undertake the long-term implementation of
a fisheries policy owing to the widespread bickering among
the resource users, e.g. between small-scale fishermen and
anchovy light luring fishing.
5) Lack of vision in the public-private sector
cooperation to guide the management of fisheries resources,
both within the EEZ and distant waters.
6) Incapability of distant water fleets in the deep sea
fishing as they are traditionally confined to continental shelf
fishing on <200 m fishing grounds.
7) The majority of small Thai fishing boats lack modern
fishing facilities and equipment, particularly those under 200
gross tonnes.
8) Fishery entrepreneurs are still novice in international
negotiations, which have been undertaken largely through
brokers, the method that often breeds conflicts with the host
countries.
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Opportunities
1) Greater demands for fish and fish products in the
world markets that have been fueled by the popular trend of
healthy lifestyles.
2) The proximity to productive fishing grounds in the
EEZ of neighbouring countries that are yet to gear up fishing
capacity.
3) Thailand’s maritime and tropical environment are
not only rich in highly resilient living aquatic resources, it also
less prone to natural disasters.
4) Reduction of fishing capacity could be induced by
the rising fishing costs (particularly attributed to the high cost
of fuel), and the exit of fishermen from the failing career.
5) Greater number of fishermen has now
acknowledged, through their experiential learning, the
problems of habitat degradation and fish stock depletion; the
new situation is becoming more conducive to the introduction
of a more stringent management measure.
6) Operators of larger fishing vessels have signalled
their readiness for distant water fishing under a joint venture
arrangement or securing fishing permit.

Threats
1) Incessant growth in the fishing capacity is a serious
threat to the finite fish stocks.
2) Dependence on foreign fishing crews and fish
processing workers necessitate a strict and constant
observance of many legal directives and highly sensitive
labour policies.
3) Greater number of management and trade
measures issued by various international bodies and
importing countries often served as trade regulations that
need to be observed.
4) Numerous conventions and agreements in
fisheries and fish trade, adopted and enforced by international
bodies and various countries, need strict compliance.
5) The non-profit organizations’ natural resource
conservation campaigns necessitate the building of a
new fish stock instead of the sole dependence on natural
stocks.
6) Potential fishing partners often come with difficult
conditions and their propensity to favour an investment in
the entire business chain instead of selling a fishing permit.
The situation and circumstances surrounding marine fisheries

29

The Master Plan of Marine Fisheries Management of Thailand
Vision

“Sustainable fisheries development based on the
sufficiency economy that places the people at the centre”
Elaboration on the vision
Foreseeing the marine fisheries development that
features responsible fisheries, effective and sustainable use of
the aquatic resources is the core element of the vision. The
resource exploitation is placed at an optimal level where the
sensitive balance is maintained among the various attributesnatural productive capacity, resource wealth, ecosystems,
and socio-economic make-ups. The management adopts the
concept of “sufficiency economy” sagaciously crafted by His
Majesty the King as the overarching guiding light. The level
of resource exploitation will follow a science-based advice
to safeguard the fish stocks from overexploitation and other
wasteful and careless practices. Ample and continual stock
recruitments will be unrestrained through forestalling the
non-selective fishing methods proven to be detrimental to
the sexually immature marine organisms. Safeguarding of the
healthy and mature fish stocks will serve as a core security
for the fishermen and all other stakeholders who actively
participate in the management of marine fisheries.

Mission

1) To manage all activities pertaining to resource
use, rehabilitation, maintenance and protection of the marine
environment to ensure its high productivity under the current
socio-economic reality and the state of the marine resources
and ecosystem;
2) To carry out the human resource development,
institutional strengthening, and activities leading to the
generation of bodies of knowledge pertaining to marine
fisheries and environment management;
3) To promote the application of the FAO Code of
Conduct for Responsible Fisheries, and to promote the
networking of such an observance at all levels.

Objectives

1) To manage the responsible and sustainable marine
fisheries;

2) To facilitate the rapid recovery of the depleted
fish stocks and to safeguard marine ecosystem from any
destructive practices;
3) To support the fishery institutional strengthening
and co-management, including the networking at all
levels to enable their active participation in marine fisheries
management;
4) To promote the capacity building of fishing
enterprises at all levels to enable their effective operations
under the changing fisheries situation around the globe, and
the increasingly stringent governance;
5) To enhance fishermen’s quality of life;
6) To ensure the seafood safety and the confidence
of consumers of fish and fish products.

Goals

1) Security and sustainability of Thailand’s marine
fisheries: its annual landing of 1.7-2.0 million tonnes
comprising at least 80% of economically important species
from fishing grounds within the EEZ, and 1.0-1.6 million tonnes
from distant water fishing;
2) Fishermen’s organization at the provincial level
actively participating in the marine fisheries management: at
least one organization per province and its networking with
other organizations in the proximity;
3) Active participation of fishing communities: at least
10% of all fishing communities participate.

Time Frame

This Master Plan will remain active over the period of
10 years (2009-2018). It is divided into two 5-year periods:
the first period from 2009-2013, and the second period
from 2014-2018.

Strategies

To accomplish the tasks and results as outlined in
the objective and the targets within the scope provided by
the vision and the mission, this Master Plan formulates five
strategies to address matters in marine fisheries management.
These are:-
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Strategy 1: Efficiency enhancement of marine fisheries management system and co-management
Strategic Essence:
This strategy focuses on the modernization of legal parameters pertaining to the management of marine fisheries, the
demarcation of fishing grounds, right-based fisheries, fisheries co-management, and fishing capacity. The fisheries law will
be reviewed in light of the current marine fisheries situation; their revisions will be carried out for the subsequent enactment
by the legislative body. The demarcation of fishing grounds will be determined on the basis of coastal characteristics and
provincial administrative boundaries. The right-based fisheries will be promoted to encourage the resource users to shoulder
their due responsibilities in the resource management. The co-management will be promoted so that the private stakeholders
can participate actively with the central and local government authorities in fisheries management. The fishing capacity needs
to be constantly monitored; active cooperation with all fishing communities and concerned organizations is the condition for
its success.

Strategic measures and guidelines
Strategy 1: Efficiency enhancement of marine fisheries management system and co-management

Measures

Guideline

1. Review and propose
revision, and effective
enforcement of fisheries law
and its concerned legal
measures in light of the
changing marine fisheries
situation.

1.1   Review and revise the outdated Fisheries Law
B.E. 2490 (1947);
1.2  Evolve the review and revising mechanisms of all legal
measures to keep them commensurate with the current
situation;
1.3  Carry out law enforcement efficiently.
1.4  Apply justly the punitive actions on illegal fishermen;
1.5   Participate and support at the global level the
fisheries covenants and agreements commensurate
with the fisheries of Thailand and the UN Convention of the
Law of the Sea;
1.6  Participate in the fisheries resource co-management
with fishing communities, organizations, and local
governments.

2.  Demarcate the boundaries
of fishing grounds with due
observance of equity and
clarity
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Responsible body
DOF
DOF
DOF
DOF
DOF, MOFA

DOF, MOI

2.1 Demarcate the inshore and the fishing grounds clearly DOF, MOI
with active participation of the local governments, and
fishermen organizations/communities;
2.2 Demarcate the maritime provincial boundaries to DOF, MOI
promote the marine fisheries management by the province or
group of provinces sharing the common maritime ecosystem.
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Measures

Guideline

Responsible body

3.  Promote marine fisheries 3.1 Evolve strong mechanisms to enable fishermen
co-management that leads to organizations/communities to participate in the
right-based fisheries
co-management;
3.2 Encourage the local government, fishermen
organizations, and coastal communities to play an active
role in adopting rule-based fisheries, and to participate in
the government supported operation of Monitoring, Control
and Surveillance (MCS);
3.3 Promote networking of the co-management of
coastal fisheries management;
3.4 Support the coordination and participation of
fishermen organizations and the public sector agencies,
and among the public sector agencies in the management
of marine fisheries;
3.5 Campaign or carry out the required activities leading
to adoption of local or community agreements in the
management of their fisheries;
3.6 Support the consultative process leading to the adoption
of right-based fisheries: fishing right, fishermen’s obligations,
and their participation in the co-management.

DOF

4. Manage the fishing
capacity commensurate with
the prevailing conditions of
fish stocks

DOF, MOT

4.1 Improve the efficiency of issuing and renewing of
fishing license, and prescribe a justifiable fee for the
resource rent;
4.2 Determine the number of fishing vessels and their gears
commensurate with the size of sustainable fish stocks;
4.3 Prescribe measures and coordinate with the concerned
agencies to reduce the fishing capacity (including building
of new fishing boats);
4.4 Formulate and implement pilot projects to encourage
alternative livelihood and to exit from the fisheries sector.

DOF, MOI

DOF, MOI, MOSDHS
DOF, MOI, MOSDHS

DOF, MOI
DOF, MONRE

DOF
DOF, MOT
DOF, FAT,
MOC, MOE,
MOI, MOL,
MOSDHS, SEAFDEC
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Strategy 2: Structural strengthening and efficiency improvement of fisheries bodies
Strategic Essence:
The various fisheries bodies under this strategy include those at the national policy level down to the resource users.
The national marine fisheries management touches upon many national level agencies that need to link their policies and
approaches to the marine living resources, maritime ecosystem as well as the various groups of resource users and their
means of exploitation. At the local level, fishery resource users should band together as a legal occupational group or
cooperatives and to pursue their common approach to working with the public agencies or other private stakeholders. Support
to the local government agencies (Tambon/Provincial Administrative Organizations, and Municipalities) is based on the facts
that the local governments are armed with a legal mandate to manage the natural resources within their own jurisdiction, and
the national fisheries management measures may not fully commensurate with certain exclusive characteristics of the local
resources. Although the local resource users may possess a strong commitment to the long-term resource management
objectives, their capabilities to manage the fishery resources still need to be strengthened either through a direct input from
external agencies or networking. Fisheries database will need to be institutionalized, compiled, and updated to support all
stakeholders in their group decision making.

Strategic measures and guidelines
Strategy 2: Structural strengthening and efficiency improvement of fisheries bodies

Measures

Guideline

Responsible body

1. Adjust fisheries manage- 1.1 Establish fisheries policy committee at the national, DOF
ment structure
provincial, or provincial group levels;
1.2 Establish National Fisheries Council of Thailand;
DOF and concerned agencies
under MOAC and MONRE,
FAT, TOFA
1.3 Establish Ministry or Bureau of Fisheries to oversee DOF, OPDC
fisheries affairs;
1.4 Support the establishment of fishermen groups, coop DOF and other agencies under
eratives or other types of organizations.
MOAC, FAT
2. Strengthen the capacities 2.1 Consolidate development plans of various fisheries DOF, MONRE, MOSDHR
of fisheries organizations
stakeholders as a means to facilitate the integrated
approach;
2.2 Initiate and support fishermen networks to secure DOF, FAT, TOFA
greater resource users’ participation in marine fisheries
management;
2.3 Establish Fisheries Development and Welfare Fund and BOB, DOF, MOF
promote the development of funding sources to promote
fishermen’s alternative livelihoods or responsible fishing;
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Measures

3. Support local government
agencies and strengthen
community organizations in
coastal fisheries management

Guideline

Responsible body

2.4 Collaborate with organizations concerning fisheries,
and regional bodies for economic cooperation;
2.5 Develop the human resources in the public sector
concerning multi/bi-lateral fisheries negotiation, knowledge
in fisheries and environment, trade and investment, and
international laws.

DOF, MOFA, MOC

3.1 Promote and support the establishment and recognition
of coastal fisheries bodies and community organizations;
3.2 Support local government personnel in technical matters
pertaining to fisheries management to enable their
management planning and establishment of networking for
effective coastal fisheries management;
3.3 Encourage communities or local organizations to
implement fisheries management within their jurisdiction their
agreements and concurred mandate;
3.4 Promote the local processes and social networking of
coastal fishermen groups;
3.5 Support local alternative livelihoods and other socially
acceptable occupations.

DOF
MOI
DOF
MOI
MONRE
DOF
MOI
DOF and other agencies under
MOAC
MOI

4. Establish marine fisheries 4.1 Cooperate in fisheries research and joint planning to
database
ensure quality and pragmatic outcomes from the fisheries
research of various institutions;
4.2 Introduce the concept and set timeframe for the
implementation of fishermen registration and welfare
matters;
4.3 Establish fishermen and fishing gear database, both for
the EEZ and distant fishing grounds, and support the local
government and fishermen organizations in data gathering;
4.4 Promote fisheries information exchange among
fisheries organizations both at national and international
levels;
4.5 Promote systematic analyses, syntheses and
dissemination of fisheries knowledge and information to
assess regularly the marine fisheries situation.

DOF, FAT,
MOC, MOFA,
TCC

DOF
MONRE
NRC
DOF
MOL
DOF
MOI
MOL
DOF
DOF
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Measures

Guideline

5. Develop and enhance the
bodies of knowledge, and
latent capability in marine
fisheries resource conservation and management

5.1 Promote and support all concerned human resource
development activities under the concept of responsible
fisheries;
5.2 Promote active cooperation among institutions catering
training, and human resource development;
5.3 Enhance the capability of local governments, coastal
fishermen organizations/communities for their active
participation in natural resource management and planning;
5.4 Support the application of local wisdom and local
research in fisheries management;
5.5 Support active exchanges of fisheries-related
information, experiences, and knowledge both at regional
and national levels;
5.6 Promote information dissemination to fisheries
entrepreneurs as a means to promote businesses and
livelihoods under the “Sufficiency Economy” concept.

Responsible body
DOF, FAT,
MOI, SEAFDEC
DOF, SEAFDEC,
Universities
DOF, MONRE
DOF, MONRE
DOF, MOFA
DOF, FAT,
SEAFDEC

Strategy 3: Development and promotion of responsible and sustainable fisheries
Strategic Essence:
The design of this strategy was made in light of the finiteness of fishing capacity. It is based on the concept of natural
resource rent that dictates the maintenance of healthy fish stocks, and the minimization of wastes.
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Strategic measures and guidelines
Strategy 3: Development and promotion of responsible and sustainable fisheries

Measures

Guideline

1. Develop and Promote
fishing gears and fishing
methods for sustainable
fisheries

1.1 Prescribe measures for control of destructive fishing
gears and methods, and overcapacity;
1.2 Promote research and improvement of fishing gear that
are ecosystem and environmental friendly;
1.3 Educate, train, and support the use of fishing gears,
equipment, and fishing methods that ascertain sustainable
fisheries.

Responsible body
DOF
DOF
DOF
SEAFDEC

2. Regulate the practices 2.1 Recognize and promote the use of fishing gears DOF
that are illegal and destructive and their ancillary equipment as prescribed by law;
to the fish stocks and their 2.2 Control the marketing of illegal catch;
DOF
habitats
FMO
MOC
2.3 Initiate legislative process for the control of illegal DOF
possession of certain species and/or sizes of aquatic
animals;
2.4 Promote and support the fishing practices leading to DOF
the reduction of bycatch and trash fish;
2.5 Initiate legislative process to strengthen the punitive DOF
clauses in fisheries law to promote its compliance;
2.6 Improve MCS measures including the measures of DOF, FMO,
Port State control that is actively participated by local MOF, MOFA,
governments and fishermen organizations.
MOT, NPA,
RN
3. Promote the utility of fish 3.1 Initiate and promote the processes that effectively
catch to its fullest potential reduce the post-harvest loss, both at sea and at any point
of the transport chain;
3.2 Promote a fuller use of fish catch for human
consumption, and any value-added processing;
3.3 Improve basic infrastructure in fisheries and
transportation to reduce the post-harvest loss;
3.4 Apply effective post-harvest handling to preserve
the maximum possible value of the catch.

DOF, FMO
DOF, FMO
DOF
DOF
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Measures

Guideline

4. Devise methods to make
use of potential marine living
resources that have not been
fully used

4.1 Encourage any research/experiment, and resource
exploration to discover unexploited or underexploited
resources, e.g. living resources in deep sea and along
continental shelves;
4.2 Promote/support designing of fishing gears and fishing
methods commensurate with the living resources and are
ecosystem and environmental friendly;
4.3 Conduct feasibility study to identify marketing feasibility,
and to demonstrate/encourage their utility by fishermen.

Responsible body
DOF
SEAFDEC
DOF
MONRE
DOF
MOC

Strategy 4: Ecosystem and Fishing Ground Rehabilitation to Safeguard Biodiversity and Marine Environmental
quality
Strategic Essence:
This strategy supports a sound innovative attempt to rehabilitate the degraded physical environment and marine
living resources, and to make use of whatever is still possible through a creative process with active participation of the
local resource users. The basic practices in ecosystem rehabilitation, e.g. closed area and closed season, will be used with a
renewed intensity. Participation of the community and fishermen organizations will be promoted especially in monitoring and
analyses of these activities in order to benefit from any emerging lessons without much effort in disseminating them further.
Promotion of the sea ranching will feature prominently in this strategy.

Strategic measures and guidelines
Strategy 4: Ecosystem and Fishing Ground Rehabilitation to Safeguard Biodiversity and Marine Environmental Quality

Measures
1. Introduce the conservation
measures of closed area
and closed season with
community and fishermen
organizations participate in
monitoring
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Guideline

Responsible body

1.1 Conduct life historical studies (species, habitats, DOF
spawning grounds and season, nurseries, and distribution, SEAFDEC
etc.) to provide scientific information for their management;
1.2 Identify natural habitats on which important fish DOF
stocks depend, in certain parts of their lifecycle to ensure
sizeable recruitment to fishable stocks;
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Measures

Guideline

Responsible body

1.3 Prescribe the conservation and protection measures
of certain marine species in certain season to prohibit the
use of certain fishing gears/fishing methods;
1.4 Integrate the management plans and fishery resource
rehabilitation measures as well as coastal resource
conservation among public agencies, local governments
and NGOs.

DOF
MONRE

2. Promote and monitor the
results of ecosystem, fishery
resource, and fishing ground
rehabilitation

2.1 Promote activities in rehabilitation and resource
conservation at local level, and on certain marine fishing
grounds;
2.2 Establish artificial reefs and promote the use of living
resources surrounding them under the management by
community or fishermen organization;

DOF
MONRE

3. Promote sea ranching

3.1 Promote sea ranching practices without jeopardy to
marine ecosystem;
3.2 Improve legal measures and guidelines for sea
ranching.

DOF
MONRE
MOI
MOSDHS

DOF
MONRE
RTN
MOT
2.3 Encourage fish propagation for the purpose of DOF
restocking in natural habitats;

Strategy 5: Promotion and development of distant water fisheries
Strategic Essence:
This strategy is based on a better and fuller use of an under-exploited distant waters fishery resources that Thai
fishing fleets are able to bring about. The distant water fishing needs to abide by the various international conventions and
agreements as well as the host countries’ laws. To prepare for a smooth operation of the distant fishing fleets, a functional
database will be established to provide the timely and accurate information on the number and types of fishing boat and its
crews as well as the various conditions and agreements that they must observe. The database will be jointly compiled and
updated for the benefits of both the private and public stakeholders, and serves as the common basis of planning. A distant
water fishing fund will be established. The Distant Water Fleet Management (DWFM) will become independent from the fleets
fishing within the EEZ. Another service rendered by the DWFM is to assess the feasibility and risks involving a potential Thai
partner to a particular distant water fishing agreement before the issuance of a fishing permit. The role to be played in the
distant water fishing management by the public sector, its success and sustainable operations may be at stake.
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Strategic measures and guidelines
Strategy 5: Promotion and development of distant water fisheries

Measures

Guideline

1. Establish distant water 1.1 Establish a DWF database comprising information on
fishing (DWF) database
fishing boats, crews, fishing gear, and facilitate data
dissemination to and gathering from fisheries entrepreneurs
and other stakeholders;
1.2 Establish a DWF database comprising information on
fishing grounds, host country’s policies, binding conditions,
and information on the operations of responsible regional
fisheries management bodies;
1.3 Establish a DWF database comprising information on
demands for raw materials of fishing industries.

Responsible body
DOF, FAT,
MOFA, MOT
DOF, FAT,
MOFA, MOT
DOF, MOC, MOID

2. Restructure the public 2.1 Establish a joint public-private sector committee on DOF, FAT
and private sectors’ DWF distant water fishing development to facilitate joint venture
operations
negotiation with coastal countries and to safeguard Thai
interest;
2.2 Cater to human resource development for the private DOF, FAT,
sector in multi/bi-lateral fisheries negotiations;
MOC, MOFA,
TCC
2.3 Support and coordinate with other government agencies DOF, TOFA,
to enhance Thailand’s respectable image on sustainable FAT, MOE,
fisheries development;
MOF, MOFA,
MOT, NPC,
RTN, SEAFDEC
2.4 Establish Distant Water Fisheries Development Fund; DOF, MOF
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Measures

Guideline

Responsible body

2.5 Promote and support fishing cooperation with foreign BOI, DOF,
countries;
TOFA, FAT,
MOC, MOFA,
MOT, TFFA,
TFPA
2.6 Promote and strengthen the seaworthiness and fishing DOF, TOFA,
capability of Thai distant water fishing fleets;
FAT, FMO,
MOT
2.7 Improve port facilities and amenities to support distant TOFA, FAT,
water fishing operations;
FMO, MOT,
TFFA, TFPA
2.8 Promote training and education of fisheries entrepreneurs DOF, MOFA,
and fishing crews on fishery matters of other countries MOC, MOE,
and international conventions, agreement, and binding FAT, TOFA,
conditions as well as measures for safety at sea;
TFFA, TFPA
2.9 Support activities of regional fisheries management DOF, BOB
organizations and other relevant agencies.
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Measures

Guideline

3. Institutionalize the distant 3.1 Cater to the registration of distant water fishing
water fisheries
entrepreneurs, individuals or parties interested in DWF,
and registration of the parties to an international fishing
agreement;
3.2 Scrutinize draft agreements and binding conditions
of the international fishing agreements for issuance of a
DWF permit;
3.3 Prescribe measures preventing DWF fleets from fishing
in the Thai EEZ;
3.4 Manage the distant water fishing as required by laws,
international conventions and agreements, and conditions
set forth in the agreement, and set effective punitive
measures for the violation by fishing entrepreneurs, master
fishermen, and captains;
3.5 Strengthen Monitoring, Control, and Surveillance (MCS)
measures, Vessel Monitoring System (VMS), and Port State
Control;
3.6 Coordinate with the host country’s authorities to ensure
safety in life and properties of Thai DWF fleets;

Responsible body
DOF, MOFA, TOFA

DOF, MOFA, TOFA
DOF, MOFA, TOFA
DOF, MOFA, TOFA

DOF, FMO, MOF, MOFA,
MOT, RTN, RTP

DOF and other MOAC agencies, MOFA, MOD, MOI,
TOFA, FAT,
3.7 Support fishing negotiation with neighbouring countries DOF, TOFA, MOFA
in multi/bi-lateral arrangements;
3.8 Evolve mechanisms that ensure a fair treatment by DOF, TOFA, MOFA
foreign countries of fishing crews in fishing violation.

42

The Master Plan on Marine Fisheries Management of Thailand

Translation of the Master Plan into Action
Effective implementation of the Master Plan depends
largely on the appreciation of and commitments of the
various stakeholders to its development philosophy and
various components that make up the whole. Fishermen and
personnel of the concerned agencies, both in the public
and private sectors, must be motivated to endorse the
development principles incorporated in the Plan. Various
actions are necessary to bridge the knowledge gap of various
stakeholders at all levels.
A critical step towards the effective implementation of
the Master Plan is to present the complete document to all

concerned agencies to solicit their endorsement. An
allocation of funds for the implementation of actions therein,
the mechanisms facilitating participation of various
stakeholders and various technical advisors who helped craft
the Plan must be implemented regularly and uninterruptedly.
A periodic review of marine fisheries situation, prioritization
of measures and practices must also be undertaken. The
monitoring and evaluation of activities or projects under the
Plan must be carried out at a crucial temporal scale so that
the principal agency is well informed of the efficiencies and
attributes to success (or failure) of the Plan.

Translation of the Master Plan into Action

45

Monitoring and Evaluation
The Master Plan values the active participation by
fishermen and other stakeholders across the board. Their
participation in each and every step, from conceiving the
Plan to planning, implementing, monitoring and evaluating
it. These actions can be taken concertedly although in their
respective sectors.
Objectives
Systematic monitoring and evaluation, and creation of
development indicators as the tool for effective monitoring.
Guidelines
1) Develop M&E system and formulate success
indicators at all levels through:
(1) Support the development and elevate the Master
Plan’s M&E system focusing on its success. The established
criteria for measuring the success must be pragmatic and
easily comprehensible, and applicable at all levels by all
participating agencies.
(2) Support the formulation of success indicators at
both the overall and strategic level of the Plan as well as the
linkages to other plans at each level, e.g. provincial strategic
plans, community plans, etc. Indicators should also be
formulated to measure the impacts of the Plan relating to
its vision “Sustainable fisheries development based on the
sufficiency economy that places the people at the centre.”
(3) Create knowledge and understanding, learning
skills, and bodies of knowledge on M&E for all organizations
and agencies at all levels. The public must always been
informed of all the progress.
2) Support the institutionalization of database at all
levels, including their linkages with the central database at
the policy level through:(1) Supporting the creation of an integral database at
the policy level to provide an easy access by all concerned
agencies to the common source of information commensurate
with the Master Plan. The database will be updated through
the regular monitoring and evaluating of policies, their
implementation, and budget spending with linkage with the
various implementing agencies to make it current, factual,
receptive, and easily accessible.

(2) Support the linkages of central and provincial
databases as well as their connection with the local and
community levels.
Measures
In order to implement the Master Plan as has been
formulated, measures in monitoring and evaluation at different
stages have been adopted as follows:1) Monitoring and reporting of the implementation will
be on a quarterly basis.
2) Assessment of the direction and accomplishments
of the implementation will be carried out annually; its results
will be used for the adjustments of the subsequent plans
taking into consideration the changing situation.
3) An assessment of the Master Plan’s accomplish
ments will be carried out at the end of the Plan. The
assessment will be made on the key success indicators of
each strategy, or the work plan, including the impact
assessment of each strategy.

Monitoring and Evaluation
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Annex 1

The Formulation of the Master Plan
Small-Scale Fisheries
Sub-Committee

Information for the
Formulation Sub-Committee

Master Plan Formulation
Committee
1stnd meeting: 25 September 2006
2 meeting: 28 November 2006

Commercial Fisheries
Sub-Committee

Distant Watch Fisheries
Sub-Committee

Study, analyses and synthesize of problems facing marine fisheries development in Thailand
Stakeholders’
representation and brainstorming:
meeting: 21-23 February 2007
1st nd
2 meeting: 24-26 May 2007
Preparation of first Draft
Consultative meeting with fisheries professionals and fishermen representatives
14 November 2007
Public hearing meeting
participated by fishermen representative from 23 costal provinces:
1ndst meeting: 10 January 2008, Eastern Gulf (Rayong Province)
2 meeting: 17 January 2008, Inner Gulf (Petchaburi Province)
3thrd meeting: 24 January 2008, Andaman Sea (Phuket Province)
4 meeting: 31 January 2008, Western Gulf (Songkhla Province)
Revision of the first Draft to incorporate new inputs
Endorsement by the Marine Fisheries Policy Development Committee
10 June 2008
Submission to MOAC Minister
19 June 2008
Submission to the Cabinet for approvel
7 July 2008
Plan of Action
DOF
l
l
l
l

Lead implementing agency
Orchestration of subsidiar
plans
Coordination of annual
budget submission
M&E for feedback to the
Cabinet

l
l

Local Authorities and Other
government agencies
Implementation of individual
subsidiary plans
Provision of feedback to lead
implementing agency

l
l
l
l

FAT, TOFA, SSFF, NGOs
Advocacy for replication of
success
Provision of organizational
support to planned actions
Participation as members of
various committees
Liaison with fishermen or
sectoral stakeholders
Annex
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Public hearing meeting participated by stakeholders from
23 coastal provinces
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Annex 3

(copy)

The Department of Fisheries Directive
No. 864/2549
Subject: Appointment of the Marine Fisheries Management
Master Plan Formulation Committee
___________________________________________
The degradation of fishery resources and resource users’ conflicts that have resulted from the over-fishing capacity in
the Thai waters, and the absence of systematic and effective institutional management of the distant fishing fleets venturing
out to the high seas and the waters of neighbouring countries make it necessary to formulate a Marine Fisheries Management
Master Plan to manage more effectively the marine living resources.
For smooth and effective formulation of the Master Plan, the Fisheries Department hereby appoints the following marine
fisheries experts to the Committee:Advisors:
1. Mr. Somsak Chullasorn
2. Mr. Monton Eiam-Sa-aard
3. Mr. Somkiat Anuraj
4. Mr. Wicharn Sirichai-Ekawat
Members of the Committee
1. Ms. Somying Piumsombun
Deputy Director-General of Fisheries
2. Mr. Rangsan Chayakul
Director, Marine Fisheries
Research and Development Bureau
3. Mr. Wimol Jantrarotai
Expert on Foreign Fisheries Affairs
4. President of the Fisheries Association of Thailand
5. President of the Thai Oversea Fisheries Association
6. Mr. Kungwan Chantarashote
Fisheries Management Department,
Faculty of Fisheries, Kasetsart University
7. Ms. Mala Supongpan
Marine Fisheries Expert
8. Director, Fisheries Administrative and Management Bureau
9. Director, Planning Division
10. Director, Fisheries Foreign Affairs Division
11. Director, Information Technology Centre
12. Director, Marine Fisheries Research and Technological Development Institute
13. Director, Deep Seas Research and Technological Development Institute of the
Marine Fisheries Research and Development Bureau

Chair
Vice-Chair
Vice-Chair
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
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14. Mr. Pongpat Boonchuwong
15. Mr. Pirochana Saikliang

16. Mr. Smith Thummachua
17. Mr. Chalermchai Suwarnarak

Director, Fisheries Economics Division,
Bureau of Fisheries Technology Development
and Transfer
Director, Marine Fisheries Research and
Development Centre for the Middle
Gulf of Thailand, Marine Fisheries Research
and Development Bureau
Head, Distant Water Fisheries Management
and Economics Group, Fisheries Foreign
Affairs Division
Head, National Fisheries Plan and
Policy Group, Planning Division

Member and
Secretary
Member and
Assistant Secretary
Member and
Assistant Secretary
Member and
Assistant Secretary

The Committee is charged with the following duties and responsibilities:1. Formulate a framework and guidelines for the formulation of the Master Plan of Marine Fisheries Management in
the Thai Waters;
2. Facilitate the management and following up of the Master Plan formulation to commensurate the set objectives
and targets;
3. Appoint a sub-committee or working group or individual to assist the work of the Committee as may deem
necessary;
4. Perform any other duties and responsibilities as may be assigned by the Department.
This Directive comes into force immediately.
Given on this date of September 25, 2006
(Signed) Jaranthada Karnasuta
(Dr. Jaranthada Karnasuta)
Director-General
Department of Fisheries
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Annex 4

(copy)

The Department of Fisheries Directive
No. 1062/2549
Subject: Appointment of the Marine Fisheries Management
Master Plan Formulation Committee (additional)
___________________________________________
Apropos to the Department’s Directive No. 864/2549 of 25 September 2006 on Appointment of the Marine Fisheries
Management Master Plan Formulation Committee,
Additional appointment is hereby made for the officials and individuals whose names appear hereunder to bring together
the representation of all concerned agencies:1.
2.
3.

Representative of the Marine Department, Ministry of Transport
Representative of the Department of Marine and Coastal Resources,
Ministry of Natural Resources and Environment
Mr. Suriyan Vichitlekarn
Southeast Asian Fisheries Development Center

Member
Member
Member and
Assistant Secretary

The Committee is charged with the following duties and responsibilities:
1. Formulate a framework and guidelines for the formulation of the Master Plan of Marine Fisheries Management in
the Thai Waters;
2. Facilitate the management and following up of the Master Plan formulation to commensurate the set objectives
and targets;
3. Appoint a sub-committee or working group or individual to assist the work of the Committee as may deem
necessary;
4. Perform any other duties and responsibilities as may be assigned by the Department.
This Directive comes into force immediately.
Given on this date of December 1, 2006
(Signed) Jaranthada Karnasuta
(Dr. Jaranthada Karnasuta)
Director-General
Department of Fisheries
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Annex 5

(copy)

The Department of Fisheries Directive
No. 563/2550
Subject: Appointment of the Marine Fisheries Management
Master Plan Formulation Committee (additional)
___________________________________________
Apropos to the Department’s Directive No. 864/2549 of 25 September 2006 on Appointment of the Marine Fisheries
Management Master Plan Formulation Committee,
Additional appointment is hereby made for the officials and individuals whose names appear hereunder to bring together
the representation of all concerned agencies:1. Mr. Warnakiat Thubtimsang
Department of Marine and Coastal Resources
Member
2. Mr. Cherdsak Verapat
Inland Fisheries Research and
Member and
Development Bureau
Assistant Secretary
The Committee is charged with the following duties and responsibilities:
1. Formulate a framework and guidelines for the formulation of the Master Plan of Marine Fisheries
Management in the Thai Waters;
2. Facilitate the management and following up of the Master Plan formulation to commensurate the set
objectives and targets;
3. Appoint a sub-committee or working group or individual to assist the work of the Committee as may deem
necessary;
4. Perform any other duties and responsibilities as may be assigned by the Department.
This Directive comes into force immediately.
Given on this date of June 22, 2007
(Signed) Somying Piumsombun
(Dr. Somying Piumsombun)
Deputy Director-General
for the Director-General
Department of Fisheries
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Annex 6

(copy)

The Department of Fisheries Directive
No. 1062/2549
Subject: Appointment of the Marine Fisheries Management
Master Plan Formulation Sub-Committee
___________________________________________
Apropos to the Department’s Directive No. 864/2549 of 25 September 2006 on Appointment of the Marine Fisheries
Management Master Plan Formulation Committee,
Appointment of four sub-committees as given hereunder is made to facilitated the formulation of the Plan within the
given time frame:1. Small-Scale Fisheries Sub-Committee
1. Ms. Mala Supongpan
2. Mr. Joompol Sa-nguansin
3. Mr. Peera Aosomboon
4. Mr. Thanin Singhakraiwan
5.
6.
7.

Mr. Manit Damkul
Mr. Manoj Patsena
Mr. Narin Boonruam

8.
9.

Mr. Jang Fungfueng
Mr. Sama-eh Jaemudor

10. Ms. Sangtian Ajimangkul
11. Mr. Suriyan Vichitlekarn
12. Mr. Chalermchai Suwarnarak

Expert, Marine Fisheries
Expert, Ecology
Provincial Fisheries Officer for Phang-Nga
Head, Marine Fishing Ground Development Group,
Marine Fisheries Research and Development Bureau
President, Krabi Fishermen’s Association
President, Rayong small-scale fishermen Group
Secretary-General,
Samut-Sakorn Fishermen’s Association
President, Chumphon Crab Bank Group
Representative,
Southern Small-Scale Fishermen’s Federation
Faculty of Fisheries, Kasetsart University
Southeast Asian Fisheries Development Center
Head, National Fisheries Plan and Policy Group

Chair
Member
Member
Member

Director, Marine Fisheries Research and
Development Bureau
Provincial Fisheries Officer for Samut-Sakorn
Director, Fishing Permit and Management Division,
Fisheries Administrative and Management Bureau
Director, Marine Fisheries Research and
Development Center for the Middle Gulf of Thailand,
Marine Fisheries Research and Development Bureau

Chair

Member
Member
Member
Member
Member

Member
Member
Member
and Secretary
The Sub-Committee is charged with the duties and responsibilities for the formulation of the sectoral Master Plan and
presenting it to the Committee within the specified time frame.
2. Commercial Fisheries Sub-Committee
1. Mr. Rangsan Chayakul
2.
3.

Ms. Aree Intarasombat
Mr. Pratase Sorrak

4.

Mr. Pirochana Saikliang

Member
Member
Member

Annex

55

5.

Mr. Manoch Roongratri

Director, Marine Fisheries Research and
Development Center for the Eastern Gulf of Thailand,
Marine Fisheries Research and Development Bureau
6. Mr. Thongtan Lertlattaporn
Advisor, Fisheries Association of Thailand
7. Mr. Anek Sukabhuti
President, Meklong Fisheries Cooperatives
8. Mr. Komdej Ratanapornwareesakul Vice President, Fisheries Association of Thailand
9. Mr. Somyos Wongboonyakul
President, Phuket Fishermen’s Association
10. Mr. Kamolsak Lertpaiboon
President, Trawl Catch Trading Association
11. Mr. Somboon Siriraksophon
Southeast Asian Fisheries Development Centre
12. Ms. Suchada Boonpukdee
Head, Technical Group, Marine Fisheries
Research and Development Bureau

Member
Member
Member
Member
Member
Member
Member
Member and
Secretary

The Sub-Committee is charged with the duties and responsibilities for the formulation of the sectoral Master Plan
and presenting it to the Committee within the specified time frame.
3. Distant Water Fisheries Sub-Committee
1. Mr. Wimol Jantrarotai
2. Ms. Praulai Nootmorn
3.

Ms. Poungthong Onoora

4.

Mr. Jitjaroon Tantiwala

5.

Mr. Pornchai Singhaboon

6.
7.
8.

Mr. Songsang Patavanich
Mr. Udom Chaithirapankul
Dr. Suwanchai Sangsuk-ium

9.

Mr. Sutee Aurfuer

10. Mr. Prayoon Rujimedinikul
11. Mr. Somboon Siriraksophon
16. Mr. Smith Thummachua

Expert, Foreign Fisheries Affairs
Chair
Director, Andaman Marine Fisheries Research
Member
and Development Center, Marine Fisheries
Research and Development Bureau
Head, International Law Group,
Member
Fisheries Foreign Affairs Division
Head, Deep Sea Resource and Fishing Appraisal
Member
Group, Marine Fisheries Research and Development Bureau
Head, Deep Sea Resource Investigation
Member
and Research Group, Marine Fisheries Research
and Development Bureau
Advisor, Thai Oversea Fisheries Association
Member
Advisor, Thai Oversea Fisheries Association
Member
Member, National Economic and
Member
Social Advisory Council
President, Prasae Estuary Fishermen’s Association, Member
Rayong Province
President, Ranong Fishermen’s Association
Member
Southeast Asian Fisheries Development Center
Member
Head, Distant Water Fisheries Management and
Member and
Economics Group, Fisheries Foreign Affairs Division Secretary

The Sub-Committee is charged with the duties and responsibilities for the formulation of the sectoral Master Plan and
presenting it to the Committee within the specified time frame.
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4. Information for the Formulation of the Master Plan Sub-Committee
1. Mr. Sumet Tantikul
Director, Information Technology Centre
2. Mr. Manop Changkit
Director, Fish Trade Inquiry Division,
Fisheries Administrative and Management Bureau
3. Ms. Atchara Vibhasiri
Director, Marine Fisheries Research and
Development for Upper Gulf of Thailand,
Marine Fisheries Research and Development Bureau
4. Mr. Pirochana Saikliang
Director, Marine Fisheries Research and
Development Center for the Middle Gulf of Thailand,
Marine Fisheries Research and Development Bureau
5. Mr. Jitjaroon Tantiwala
Head, Deep Sea Fishery Resources and Fishing
Assessment Group, Marine Fisheries Research
and Development Bureau
6. Ms. Orasri Lipikorn
Head, Fisheries Research and Statistical Analysis
Group, Information Technology Centre
7. Ms. Kruewan Stitirat
Head, International Fish Commodity Analysis Group,
Fisheries Foreign Affairs Division
8. Ms. Chuanpit Sidimunk
Head, Fish Commodity Economic Analysis Group,
Fisheries Technological Development and
Transfer Bureau
9. Mr. Pramuan Rakjai
Fish Marketing Organization
10. Mr. Mana Sripitak
Advisor, Thai Oversea Association of Thailand
11. Ms. Pouchaman Wongsa-nga
Southeast Asian Fisheries Development Center
12. Ms. Patcharinat Charoenwudichai Information Technology Centre

Chair
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member and
Secretary

The Sub-Committee is charged with the duties and responsibilities for the formulation of the sectoral Master Plan and
presenting it to the Committee within the specified time frame.
This Directive comes into force immediately.

Given on this date of November 28, 2007
(Signed) Somying Piumsombun
(Dr. Somying Piumsombun)
Chair,
Marine Fisheries Management Master Plan
Formulation Committee
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Annex 7

(copy)

The Department of Fisheries Directive
No. 49/2550
Subject: Appointment of the Marine Fisheries Management
Master Plan Formulation Sub-Committee (additional)
___________________________________________
Apropos to the Department’s Directive No. 1049/2549 of 28 November 2006 on Appointment of the Marine Fisheries
Management Master Plan Formulation Committee,
Additional appointment is hereby made for the officials and individuals whose names appear hereunder to bring together
the representation of all concerned agencies:1.  Small-Scale Fisheries Management Master Plan Sub-Committee
1. Mr. Vira Plairaksa
Pushnet Fisherman, Samut Sakorn Province
2. Mr. Panit Hemtanond
Head, Legal Group, Fisheries Administrative and
Management Bureau

Member
Member

The Sub-Committee is charged with the duties and responsibilities for the formulation of the sectoral Master Plan and
presenting it to the Committee within the specified time frame.
2. Distant Water Fisheries Sub-Committee
1. Mr. Wasan Sriwatana
Provincial Fisheries Officer for Pattani
2. Representative of Thai Frozen Foods Association
3. Representative of Ministry of Foreign Affairs

Member
Member
Member

The Sub-Committee is charged with the duties and responsibilities for the formulation of the sectoral Master Plan and
presenting it to the Committee within the specified time frame.
3. Information for the Formulation of the Master Plan Sub-Committee
1. Ms. Puangthong Onoora
Head, International Law Group,
Fisheries Foreign Affairs Division
2. Mr. Decha Prutyarat
Head, Legal and Protocol Group,
Fisheries Administrative and Management Bureau

Member
Member

The Sub-Committee is charged with the duties and responsibilities for the formulation of the sectoral Master Plan and
presenting it to the Committee within the specified time frame.
This Directive comes into force immediately.

Given on this date of January 17, 2008
(Signed) Somying Piumsombun
(Dr. Somying Piumsombun)
Chair,
Marine Fisheries Management Master Plan
Formulation Committee
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Annex 8

(copy)

Department of Fisheries Directive
No. 686/2551
Subject: Appointment of the Working Group for translation of the
Marine Fisheries Management of Thailand Master Plan into English
___________________________________________
The Department of Fisheries needs to have the Marine Fisheries Management of Thailand Master Plan translated into
English for the purposes of its official use, and for reference in future international consultation and conferences.
To facilitate the successful and timely translation of the document for the foregoing purposes, the Director-General, as
empowered by Article 32 of the Public Administration Act, B.E. 2534 and its revisions, hereby appoints the following individuals
to the Working Group:1.
2.
3.
4.

Mr. Damrong Silpachai
Ms. Mala Supongpan
Mr. Pongpat Boonchuwong
Mr. Pirochana Saikliang

5.

Mr. Smith Thammachua

Advisor on the Administrative and General Affairs
Advisor to the Director-General in marine fisheries
Senior Expert in Fisheries Economics
Director, Middle Gulf Marine Fisheries Research
and Development Center
Head, Distant Water Fisheries Management and
Economics Group, Fisheries Foreign Affairs Division

Chair
Member
Member
Member
Member and
Secretary

The Working Group is charged with the following duties and responsibilities:
1. Translate the Marine Fisheries Development of Thailand Master Plan from Thai into English;
2. Prepare or make available the necessary pictures or illustrations for the translated document;
3. Prepare the text in English for “Introduction” and “Acknowledgement” of the Master Plan; and
4. Carefully read and verify the translated document to ensure its correctness.
This directive comes henceforth into force.
Given on this day of 15th September 2008
(Signed) Somying Piumsombun
(Dr. Somying Piumsombun)
Director-General
Department of Fisheries
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Appendix 8

IFFO RS Programme
Improving Fisheries Management in
SE Asia
5th April 2016

IFFO RS and NOAA
The US Government agency in charge of fisheries - NOAA and IFFO
RS agreed the need to raise the profile of the 2014 APFIC/FAO
Tropical Trawl Guidelines

IFFO RS and NOAA
• IFFO RS agreed to look to incorporate the Guidelines into a new
version of the fisheries assessment element of its standard
• NOAA agreed to fund a series of workshops run by IFFO in the
APFIC area examining how best to implement the Guidelines
• Duncan Leadbitter was chosen by IFFO and NOAA as the man
best placed to organise and run these workshops

IFFO RS STANDARD
Certification programme that allows
producers to demonstrate to all stakeholders
their commitment to responsible practices
in the areas of raw material procurement
and food/feed safety.

Responsible sourcing
Responsible production
Purity/Safety
Traceable supply

IFFO RS Programme – Development Time Line
•

2007 IFFO identified the need to create a standard for the production of
Marine Ingredients

•

2008 Formation of a multi-stakeholder Technical Advisory Committee to
develop the standard

•

2009 IFFO RS Version 1 launched

•

2010 Chain of Custody standard launched

•

2014 IFFO RS separates from IFFO. Establishes its own Governance
Board - starts to accept non-IFFO members

•

2015 Introduces public consultation and other accepted best practices
at the same time forming a TAC for IFFO RS Version 2

IFFO RS Programme – Keys Objectives for Version 1
• To ensure that whole fish used by fishmeal and fish oil
producers is sourced from fisheries managed according to
the FAO Code of Conduct for Responsible Fisheries.
• To ensure no IUU raw materials are used.
• To ensure pure and safe products are produced under a
recognised Quality Management System, thereby
demonstrating freedom from potentially unsafe and illegal
materials.
• To ensure full traceability throughout production and the
supply chain.

IFFO RS COMPLIANT MATERIAL – WORLD PRODUCTION, 2014
France Iceland
0%
3%
UK/Ireland
Chile
1%
7%
Norway
3%

South Africa
1%
USA
4%

Peru
17%

Non - IFFO RS
compliant
58%

Vietnam
1%

Thailand
1%

Denmark
3%
Mauritius
0%
Mexico
0%
Faroe Islands
1%

Assessing the 58% - IFFO RS Version 2
• The original IFFO RS fishery assessment criteria and process was
geared towards targeted, well-understood fisheries.
• Much of the non-compliant raw material is sourced from mixed
fisheries, or from fisheries with lower scientific understanding.
• Amongst other objectives, Version 2 seeks to introduce
multispecies and risk-based components to facilitate the
assessment of a wider range of fisheries.
• Fisheries with limited research or less developed management
regimes are also supported through the IFFO RS Improvers
Programme

IFFO RS V2 – Multispecies Approach
• Currently under development and will be out for public
consultation later this year.
• Draws from other multispecies assessments, including those
proposed or used by the MSC, the Asia-Pacific Fishery
Commission (APFIC), and in academic papers.
• The current draft approach utilises a Productivity-Susceptibility
Analysis to categorise species present in the catch into three risk
groups.

• The higher the risk rating, the more information must be
available on the species and the impact of the fishery upon it
before the fishery can be approved.

Productivity-Susceptibility Analysis

IFFO RS V2 TAC CONCLUSIONS
RISK-BASED COMPONENT
• Agreed in principle that the risk-based
approach described in the APFIC Regional
Guidelines for the Management of Tropical
Trawl Fisheries in Asia could be adapted for
use in the IFFO RS assessment process

RISK-BASED COMPONENT
• Likelihood and Consequence ratings are used to produce a score
for the fishery in that section
• Risks with higher Likelihood and/or severity will score lower
compliance ratings

IFFO RS TAC CONCLUSIONS
MULTISPECIES COMPONENT
• Agreed in principle that the
Productivity/Susceptibility Analysis(PSA)
described in the APFIC Regional Guidelines for
the Management of Tropical Trawl Fisheries in
Asia could be adapted for use in the IFFO RS
assessment process

MULTISPECIES COMPONENT
The output of a PSA is a
plot which enables the
rapid identification of atrisk species

PILOT TESTING V2 FISHERY
APPROVAL CRITERIA
• Peru Anchovy
• South Africa Mixed fishery and By Catch
• SE Asia Mixed Trawl Fishery

IFFO RS DEVELOPMENT PLAN

V2 IFFO RS AGREED MAIN OBJECTIVES :
• To continue to meet the objectives set in the development of Version 1 of
the IFFO RS Standard
• To enhance the IFFO RS Approval Criteria for whole fish used as a raw
material for IFFO RS compliant production to promote more responsible
fisheries management.
• To promote more efficient marine ingredients production practices to
reduce the environmental impact of the fishmeal and fish oil
manufacturing process
• To promote and create improved social and welfare benefits for all
workers employed within the marine ingredients manufacturing sector
• To develop this version of the standard to be in compliance with the ISEAL
Code of Practice for Setting Social and Environmental Standard v6.0

IFFO RS STANDARD WITHIN THE SUPPLY
CHAIN

IFFO RS IN RELATION TO OTHER
CERTIFICATION STANDARDS

Social Issues- on the horizon, getting ever
closer?

Rana Plaza factory
collapse: Are fashion
retailers doing
enough one year on?
Revealed: The major
Australian companies failing
supporting the seafood industry for a sustainable, profitable future

RFS will Promote a Responsible Industry
Safety, Health and
Welfare
Training,
Professional
development

The Vessel and its
mission

Care of the
Environment

Treating Fish as
Food

REVISED CODE OF GOOD INDUSTRY PRACTICES WILL UNDERPIN THE RFS

supporting the seafood industry for a sustainable, profitable future

The approach: linking programmes

Fishing
vessels
fish

Fishmeal
plant
fishmeal

Feed
mill

IFFO RS IMPROVER PROGRAMME

LADDER TO CERTIFICATION

IFFO RS IP ACCEPTANCE MECHANISM
IFFO RS
Secretariat
oversees

CB or IB conducts

IFFO RS Governance
Board Oversee

Fishery Gap Analysis
Report
Accepted

Applicant
Applicant
Fishery

Improvement
Action Plans

Acceptance
Committee
IFFO RS IP

Applicant
Factory
Not Accepted
Factory Gap
Analysis Report

IP ACCEPTANCE CRITERIA
Fisheries
•

Full Gap analysis to identify the gaps and challenges to achieving the IFFO RS Raw
Material approval Criteria

•

Instigation of Stakeholder Committee to develop and action improvement plans

•

Development of Action Plan max duration 8 years

•

Detailed tracker of action plan on website updated every 6 months

•

Independent assessment of action plan every 12 months

•

If Fishery has an MSC signed off FIP accepted as a Fishery Action plan for IFFO RS IP

IP ACCEPTANCE CRITERIA
Factory
• Full Gap analysis to identify the gaps to achieving the IFFO RS factory
certification Criteria
• Improvement phase development of Action Plan max duration 6 years
• Independent assessment of action plan every 12 months

IP ACCEPTANCE CRITERIA
Final Certification
• Within 6 months of completion of action plans applicant MUST apply for
full certification
• The Fishery Action Plan will revert into full fishery assessment report for
approval by IFFO RS Peer Review Committee
• Certification conducted by approved CB in compliance with ISO 17065
Accreditation

Thank you

FOR MORE INFORMATION PLEASE
VISIT WWW.IFFO.NET/IFFO-RS

Appendix 9

Fishery on North West Shelf of Australia

Diverse Indo-west Pacific fish community

Fishery started in the 1960s and intense in 1970s
- some high value species groups decreased
- some increased low valued species increased

Fisheries of the South the China Sea

U. Rashid Sumaila
(r.Sumaila@foceans.ubc.ca)
UBC Fisheries Economics Research Unit, IOF

SE Asia Trawl Fisheries Meeting
Bangkok, , April 5-7, 2016

South
China
Sea:
One of 5
top fishing
areas in
the world

South China Sea fisheries
Reef fisheries:
– Coral reefs occur along the coastlines of all SCS
countries;
– Mainly small-scale subsistence and artisanal;
– Mainly caught with manually operated gears (handlines,
gillnets, traps, spears);
– Target species include demersal reef fish, invertebrates,
and reef associated pelagics;
– Reefs in Southeast Asia face the highest local threats in
the world (Burke et al. 2011);
– Overexploited regionally.

South China Sea fisheries
Continental shelf fisheries:
– Both small-scale and commercial throughout SCS;
– Gears ranging from manually operated to trawlers
and purse seines;
– Commercially important species include shrimps and
small/medium pelagics;
– Coastal fisheries are characterised by overcapacity
and overexploitation.

Deep water fisheries (> 200 m):
– Mainly exploited for large pelagics;
– Not many SCS countries have well-developed
offshore/high seas fisheries due to large investment
costs.

Shared stock of the SCS
Pacific ocean perch
Alfonsino
Yellow croaker
White croaker
White croaker
Indian mackerel
Chub mackerel
Anchovies
Pacific saury
Japanese flying
squid

Sebastes alutus
Beryx decadactylus
Larimichthys polyactis
Pennahia argentata
Genyonemus lineatus
Rastrelliger kanagurta
Scomber japonicus
Engraulidae
Cololabis saira
Todarodes pacificus

Shared stock of the SCS
Indian mackerel
Chub mackerel
Jacks
Anchovies
Pomfrets
Scads
Torpedo scad
Anchovies
Spanish mackerel
Indian mackerel
Small tunas

Rastrelliger kanagurta
Scomber japonicus
Caranx
Engraulidae
Bramidae
Decapterus
Megalaspis cordyla
Engraulidae
Scomberomorus maculatus
Rastrelliger kanagurta
Auxis spp., Euthynnus spp.,
Thunnus tonggol

Socio-economic contributions
SCS fisheries
• Between 1-10% contribution to GDP:
– Malaysia, Indonesia, China, Thailand, Philippines, Cambodia,
Vietnam.

• Less than1-10% contribution to GDP:
– Hong Kong, Taiwan, Macao, Singapore, Brunei.

• Employment in SCS marine fisheries is estimated at:
– ~ 3.7 million people (inclusive of full and part-time) (Funge-Smith et al.
2012);
– Majority are small-scale fishers.
– Reported figures are likely underestimates.

• Nutrition - Fish makes up at least 20% of total animal
protein in most SCS countries.

Catch and landed values

Catch of different fish groups
Catch
6

5

Shrimps
Cephalopods

4

Catch (million t)

Groupers
Drums/croakers
Sharks
3

Small pelagics
Lobsters/crabs
Large pelagics
Demersals

2

Reef fish
Threadfin breams

1

-

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000

2005

2010

LV of different fish groups
Landed Value
9,000

8,000

Landed value (Real 2005 USD million)

7,000

Shrimps
Cephalopods

6,000

Groupers
Drums/croakers

5,000

Sharks
Small pelagics
4,000

Lobsters/crabs
Large pelagics
Demersals

3,000

Reef fish

Threadfin breams
2,000

1,000

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

2000

2005

2010

SCS national fisheries data

Fisheries landings from the South China Sea, broken down by
country 2005-2010

Trade in fish products
• China is the world leader in export of fishery products, with
export value of USD 18 billion in 2012;
• Thailand and Vietnam were 3rd and 4th largest exporters,
with export value of USD 8.1 and 6.3 billion, respectively;
• China is among top 3 global importer of fish and fishery
products (USD 7.4 billion).
• Major traded commercial species:
–
–
–
–

Tuna: skipjack and yellowfin;
Crustaceans: shrimp, crab, lobsters;
Mollusks: squid, cuttlefish, oysters;
Cultured species.

Top traded commodities
Export quantity (t) and value (000 USD)
South China Sea countries (Average of
(2014)
Rank Commodity
Value
(000 USD)
1
Crustaceans,
frozen
4,266,113
2
Marine fish nei,
frozen fillets
2,203,682
3
Pelagic, canned
1,936,127
4
Crustaceans,
canned
1,578,020

5
6

Crustaceans,
preparations nei
Pelagic, frozen,
whole

1,416,054
1,404,685

of top 6 fish commodities for all
2000-2011). Source: FAO FIGIS
Commodity
Fish fillets, frozen,
nei
Fish, frozen, nei

Quantity
(t)
686,511
451,788

Shrimps and
prawns, frozen, nei
Tunas prepared or
preserved, not
minced, in airtight
containers
Marine fish, frozen,
nei
Skipjack tuna, frozen

433,297
394,260

341,112
219,773

Fishmeal & Surimi
• Approximately 25% of landed catch in South
China Sea countries is used for livestock/fish
food (fishmeal) (Funge-Smith et al. 2005);
• Trend: fish species that were previously
categorised as ‘trash fish’ have been
increasingly used for surimi processing (FungeSmith et al. 2013);

• Main species used for surimi production: Nemipterus
spp., Saurida spp., Upeneus spp., Sciaenidae spp.,
Priacanthus spp., Sphyraena spp., Muraenesox
cinereus, Scomberomorous spp., Selaroides,
Pempheridae, and Trichiurus spp.

Fishmeal & Surimi
National production (t) of fishmeal and surimi in
selected South China Sea countries. Fishmeal
data is for 2010 and surimi for 2007. Source:
Funge-Smith et al. (2013).
Country
Fishmeal
Surimi
China (SCS provinces)
5000
111146
Vietnam
70200
63250
Thailand
505000
150000
Malaysia
46200
100000
Indonesia
15000
8000

Threats to SCS fisheries
• Overfishing;
• Destructive fishing practices, e.g., bottom
trawling;
• Land reclamation and urban development;
• Rapid aquaculture development;
• Pollution, e.g., plastic;
• Bad public policies, e.g., the provision of
capacity-enhancing subsidies;
• Illegal, unregulated and unreported fishing;
• Climate change and ocean acidification.

Biomass & catch rates of demersal
fish stock in SCS- Indonesia

Reported and unreported catches
from SCS countries (2000-2010)
25

Unreported
catches are
estimated at
70% official
catch quantity

Catch (million t)

20

Unreported

15

10

Reported

5

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Sea Around Us, 2015

Dramatic changes to the
SCS ecosystem
• Biomass reduction from 1950 to now: 7095% in some cases;
• Marine megafauna such as dugongs are
almost extinct;
• Coral reefs are estimated to be declining by
16% per decade;
• Catch rates of coral reef species declined 3
to 4 times over the past two decades;
• Catches of species such as groupers lost
almost completely in parts of the SCS.

Contrasting futures in the South China Sea

Computer modelling of marine
ecosystems

In the next 30 years
Sustainable management

Business-as-usual

• Biomass of all fish stocks is
more than 30% higher;

• Biomass of all fish stocks
is more than 30% lower;

• Substantial reduction in
fishing effort, leading to
decreases in total catches
and values of fisheries;

• Further increases in fishing
effort, more intensive
climate change and
acidification deplete fish
stocks and catches;

• Profitability increases while
seafood production is
expected to meet demand.

• Lower profitability and
seafood production may
not meet demand.

Effects on consumers
Sustainable management

• Prices of fishes remain
relatively constant.

Business-as-usual

• Prices of fishes increase by
2 to 8 times.

Biomass

Biomass

Catch

Catch

Value

Value
Threadfin bream

Need for improved management
and governance
• Improve enforcement, compliance and coordination among SCS countries;
• Remove barriers to intergovernmental
cooperation such as territorial claims;
• Shift ocean management away from
currently country-based management to a
cooperative and ecosystem-wide approach.

Conclusions: What to do?
•

Governments of the SCS need to:
–
–

•

improve the management of their fisheries;
substantially reduce CO2 emissions.

Private actors (businesses, NGOs and
individuals) need to:
–
–

reduce their carbon footprint;
source the food they eat from sustainable
suppliers.

Thanks for your attention

Cheung

Sumaila

Teh

Witter

Yin

Northeast Multispecies Sectors
NOAA Fisheries
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The Northeast Multispecies Complex

Goals and Objectives

Eligibility

Who has the privilege?

Allocation

EVERY CATCH SHARE COMES DOWN TO ALLOCATION.

Transferability

MONITORING AND ENFORCEMENT

THEY AREN’T THE SAME.

LESSONS LEARNED

ADAPTIVE MANAGEMENT: AUSTRALIAN NORTH WEST SHELF
Hypothesis

Management
implication

1. Low biological 1. Low valued
productivity
fishery
2. “competitive
release” of low
value species

2. Low valued
fishery

3. High valued
3. Low valued
species increase fishery if selective
and inhibits
on same species
others
4. Very high
4. Trawl effects
valued fishery if
on habitat
habitats protected

The Problem

area
closed to
trawling
1987

area closed
to trawling
1985

area remaining
open to trawling

Hedland : Lutjanid + Lethrinids

Hedland : Benthos Abundance

120

1.0

100

No trawling, continued trapping
- Lower fishing mortality and benthic
impacts
- Increases of both fish and habitats

0.8

80

Proportion

60

0.6
0.4

40
0.2

20
0

86

87

88 89
Year

90

91

0.0

86

87

88 89
Year

90

Barrow : Lutjanid + Lethrinids

91

Barrow : Benthos Abundance

80

Large
Small

1.0

70

50

Proportion

Continued trawling, continued trapping
- higher fishing mortality and benthic
impacts
- Continued decline in habitats and fish

0.8

60

Catch/30 Mins

Catch/30 Mins

Large
Small

40
30
20

0.6
0.4
0.2

10
0

86

87

88
Year

89

90

0.0

86

87

88
Year

89

90

ADAPTIVE MANAGEMENT ON THE NORTH WEST SHELF:
SUBSEQUENT SPATIAL MANAGEMENT ARRANGEMENTS
• Management now uses a
complex of areas open and
closed to trawling to control
impacts and maintain desired
species
• Area 3 and everywhere
outside Areas 1,2,4 and 5
closed to trawling since 1998
• Trap fishing occurs to the
north, west and south of Areas
1-5
• Inshore of 20m depth is closed
to all commercial fishing
• Input and output management
controls are used

