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PREPARATION AND DISTRIBUTION OF THIS DOCUMENT
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ended in 2019. Participating departments and countries involved are SEAFDEC/MFRDMD,
SEAFDEC/TD, SEAFDEC Secretariat as well as contributions from SEAFDEC Member Countries
including Brunei Darussalam, Cambodia, Indonesia, Malaysia, Myanmar, the Philippines, Thailand
and Viet Nam. This terminal report aimed to inform SEAFDEC Member Countries of the status of
purse seine fisheries in the Southeast Asia region and to recommend scientific advices on purse
seine fisheries management.

The document is distributed to SEAFDEC Member Countries and Departments, partner agencies
and other fisheries-related organizations, and to the public to promote the activities and visibility of
the Department.

This report would have not been possible without works of numerous organizations, departments
of SEAFDEC and its Member Countries in providing valuable information relevant of purse seine
fisheries in the region. In particular we would like to acknowledge dedications and contributions by
organizations and country respondents:

MFRDMD TECHNICAL TEAM

Mr. Mohammad Faisal Md Saleh (Project Coordinator)

Mr. Raja Bidin Raja Hassan (former Project Coordinator until March 2017)
Dr. Katoh Masaya (April 2010 — March 2015; April 2019 — present)
Dr. Abe Osamu (April 2015 - March 2017)

Dr. Taki Kenji (April 2017 - March 2019)

Ms. Wahidah Mohd Arshaad (Technical Officer for Genetic Study)
Ms. Noorul Azliana Jamaludin (2013 — October 2018)

Mr. Abdul Razak Latun

Mr. Mohd Tamimi Ali Ahmad (2013 — April 2015)

Ms. Annie Nunis Billy

Mr. Osman Muda

Mr. Rosdi Mohd Nor

Ms. Kamariah Ismail

Mr. Adam Luke Pugas

Ms. Nik Zuraini Nawawi @ Omar

Mr. Norfaizal Azli Mat Nor

Ms. Nurul Nadwa Abdul Fatah

Ms. Khairiah Jaafar

Ms. Nur Ayuni Arifin

Mr. Husaini Mohd Rani



Comparative Studies on Purse Seine Fisheries in the Southeast Asian Region 2019

RESOURCE PERSONS

1)

2)

3)

4)

Professor Matsuishi Takashi Fritz

Faculty of Fisheries Sciences, Hokkaido University, Japan and Global Institution for
Collaborative Research and Education (GI-CoRE)

Email: http://bit.ly/2fritz

Dr. Rumeaida Mat Piah

Head of Fisheries and Aquaculture Sciences Lecturer, Faculty of Fisheries and Food Sciences,
Universiti Malaysia Terengganu, Malaysia

Email: rumeaida@umt.edu.com.my

Professor Siti Azizah Mohd Nor

Principal Research Fellow at Institute of Marine Biotechnology (IMB), Universiti Malaysia
Terengganu, Malaysia

Email: s.azizah@umt.edu.my

Dr. Noor Adelyna Mohammed Akib (USM)

Senior Lecturer at the Centre for Global and Sustainability Studies (CGSS), Universiti Sains
Malaysia

Email: adelyna@usm.my




@ SEAFDEC/MFRDMD

Foreword, SEAFDEC/MFRDMD DEPUTY CHIEF
(April 2010 — March 2015; April 2019 — present)

It was a pleasure to start the activities of the project “Comparative
Studies for Management of Purse Seine Fisheries in the Southeast
Asian Region” by SEAFDEC/MFRDMD (Marine Fishery Resources
Development and Management Department) in 2013. It is a great

honor to finish the project in 2019. The final outputs of the project

were management advices in purse seine fisheries in the region. |

hope our advices will help the eight participating member countries

namely Brunei Darussalam, Cambodia, Indonesia, Malaysia, Myanmar, the Philippines, Thailand

and Vietnam to sustain marine resources.

Because purse seine fisheries for small pelagic fishes such as Indian mackerels and scads are very
important in the Southeast Asian region, this final report will be a guide for fishery management in
the region. The publication presented here would not have been possible without the assistance of
various agencies and colleagues from member countries. I particularly wish to acknowledge the
funding support provide by Fishery Agency of Japan, as well as the support and cooperation of the
participating countries, namely: Department of Fisheries - Brunei Darussalam; Fisheries
Administration - Cambodia; Ministry of Marine Affairs and Fisheries - Indonesia; Department of
Fisheries - Malaysia; Department of Fisheries - Myanmar; Bureau of Fisheries and Aquatic
Resources (BFAR) - the Philippines; Department of Fisheries - Thailand; and Fisheries
Administration - Vietnam. [ also wish to thank Mr. Raja Bidin Raja Hassan, Chief of
SEAFDEC/MFRDMD and the SEAFDEC/MFRDMD staff members who supported this project.

KATOH Masaya, Ph.D.
Deputy Chief and Co-Trust Fund Project Manager
katoh@seafdec.org.my
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Foreword, Former SEAFDEC JTF Manager
(April 2017 - March 2019)

Very congratulation on the success of the latest 7-year Purse Seine
project under the Japanese Trust Fund VI. Thanks to the persistent
efforts of current project leader (Mr. Muhammad Faisal), former project
leader (Mr. Raja Bidin, Chief of MFRDMD) and relevant staff of
SEAFDEC/MFRDMD, Secretariat, Training Department and Member

Countries. Under the great support of resource persons on the stock (e.g.

Dr. Matsuishi) and genetic (e.g. Dr. Katoh) analyses, I believe several
important findings on the stock and genetic for small pelagic species in the Southeast Asia region
have been carried out during the project. We really enjoyed the internal and international discussions
on the stock analyses using ABC Rules and Equilibrium Production Model and genetic analysis on
Amblygaster sirm, which becomes my unforgettable memory. However, there are still a lot of tasks
to be solved towards the development of stock management in the SEA region. I look forward to
the further development on these fields by MFRDMD and other relevant staff during the next 5-
year project under Japanese Trust Fund VI Phase II. Finally, I appreciate the funding support of

Japanese Trust Fund on this productive project.

TAKI Kenji
(former Deputy Chief)
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Foreword, SEAFDEC/MFRDMD CHIEF

Small pelagic fishes are very important for capture fisheries sector in
the Southeast Asian region because it provides cheap protein source
for our peoples. These resources are not only link to surface fishery,
such as purse seine and gill net, but also the bottom trawlers especially
in the coastal areas and continental shelf. Pelagic fish is also
considered as migratory species and shared among neighbouring
countries in this region so regional cooperation to manage this fishery

is inevitable. Nowadays, capture fisheries are facing so many issues,

not only due to overexploitation, but also management of the fisheries.
The management of purse seine is among the biggest issues in the ASEAN region. Therefore,
SEAFDEC/MFRDMD with funding support from the Japanese Trust Fund (JTF) was given the
mandate to study and recommend the applicable management options of purse seine fisheries in the

Southeast Asian region.

This project corresponds to #10 of Resolution at the ASEAN-SEAFDEC conference in 2011
(Strengthen knowledge/science-based development and management of fisheries through
enhancing the national capacity in the collection and sharing of fisheries data and information) and
#22 of Plan of Action (Establish and strengthen regional and sub-regional coordination on fisheries
management and efforts to combat Illegal, Unreported and Unregulated (IUU) fishing including the

development of regional/sub-regional Monitoring, Control and Surveillance (MCS) networks).

Through SEAFDEC/MFRDMD, the required data related to purse seine fisheries were
collected and compiled from each member countries. We are aware that many member countries
have different fisheries management system and its quite challenging for us to standardize the
requirement data. Some shortcomings on the data submitted by member country were identified.
Besides, the genetic study was also done to understand the population structure of Amblygaster sirm

and to examine the extent of connectivity among the commercially important small pelagic fish

targeted by purse seine fisheries in the South China Sea and Andaman Sea.

As the Chief of SEAFDEC/MFRDMD, I had the pleasure to coordinate with eight Asean
Member States (AMSs); Brunei Darussalam, Cambodia, Indonesia, Malaysia, Myanmar, Thailand,

The Philippines and Viet Nam. This publication remarks the completion of this project as it brings
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to end of the seven-year project. It is hoped that this publication will raises awareness to all
stakeholders and the public on the importance of sustainable management of the fisheries resources
and may serves as stepping stone in managing the purse seine fisheries in the Southeast Asian

region.

I would like to express my sincere thanks and appreciation to the Government of Japan for
funding this project through Japanese Trust Fund and special thanks to Dr. Masaya Katoh, the
Deputy Chief of SEAFDEC/MFRDMD, Mr. Muhammad Faisal Md. Saleh, the Project Coordinator,
and the SEAFDEC/MFRDMD staff members for their tireless commitments in this project.

Raja Bidin Raja Hassan
Chief of SEAFDEC/MFRDMD
rbidin@seafdec.org.my

December 2019
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EXECUTIVE SUMMARY

In Southeast Asia region, simple purse seining has been used since the nineteenth century, to exploit
the pelagic fishes (Raja Bidin & Abdul Razak, 2016; Morgan & Staples, 2006). Nowadays, modern
purse seine vessels are equipped with radar, depth sounder, sonar transceiver, and satellite
navigational instruments (SEAFDEC, 2017). In 2016, Purse Seine (PS) fishery contributes second
largest (30.5%) to the marine capture fisheries (SEAFDEC, 2018) reflecting the significance of

purse seiners in the SEA region.

SEAFDEC/MFRDMD initiated the activities of the Japanese Trust Fund (JTF) VI project
entitled “Comparative Studies on the Management of Purse Seine Fisheries in the Southeast Asian
Region” under Japanese Trust Fund (JTF) in 2013. Initially the project was planned for five years
(2013 —2017) but was extended to 2019 by the JTF Manager. The goal of this project is to propose
management strategies for sustainable PS fisheries in the region. MFRDMD had coordinated the
project with eight (8§) ASEAN Member States (AMSs), namely Brunei Darussalam, Cambodia,
Indonesia, Malaysia, Myanmar, the Philippines, Thailand and Viet Nam, with assistance from
SEAFDEC/Secretariat and SEAFDEC/TD. The target fish in this project is the small pelagic fish
exploited by purse seiners in South China Sea (SCS) and Andaman Sea (ANYS).

The four main project activities are; (i) Compilation and comparison of annual Catch Per
Unit of Effort (CPUE) where data are available for the past two decades; (ii) Comparing the PS
fisheries management systems; (iii) Conducting a genetic on a commercially important small
pelagic fish targeted by PS fisheries in SCS and ANS; (iv) Recommendations on management
strategies for sustainable PS fisheries in the SEA region. The planned activities covered the most
appropriate unit of effort for stock assessment, fisheries management systems in the world including
Total Allowable Catch (TAC) to choose the management measures applicable to the PS fisheries in
the region, and a genetic study on spotted sardinella, Amblygaster sirm for determination of genetic
stock structure. These activities are essential since the effective management of shared stock
requires measures to be taken in the whole region even covering areas beyond national waters. The
activities undertaken throughout the project duration from 2013 to 2019 were four Core Expert

Meetings and eight workshops including six internal workshops and two regional workshops.
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The methodology for the comparative study on PS fisheries is involving the compilation and
analysis of historical catch and effort data. The questionnaires regarding the required biological,
catch, effort and related information was designed during the 1% Core Expert Meeting ‘The Core
Meeting on Comparative Studies for Management of Purse Seine Fisheries in the Southeast Asian
Region’ on 26-28 August 2014 and sent to the participating AMSs. Feedbacks to the questionnaires
include: (i) Trend of landings/total catch; (ii) Trend of number of vessels and gross tonnage; (iii)
Trend of CPUE (landings/number of vessels/year); (iv) Species composition; (v) Growth
Parameters; (vi) Length at first maturity, Lm; (vii) Spawning season; (viii) Maximum Sustainable
Yield, MSY. Besides feedback from questionnaires, the information on PS fisheries in SEA region
was also provided by representatives from AMSs during the core expert meetings and regional
workshops, and were updated from 2014 until end of 2018. The catch and effort data were analysed
to plot the trends of landing, effort and CPUE, moreover the biological information on small pelagic

fish and other information on PS fisheries were compiled.

Among various types of PS, the Fish Purse Seine (FPS) and Anchovy Purse Seine (APS)
are actively exploiting pelagic fish in SEA region. However, recently, Cambodia and the Philippines
shifted their fishing gear to gillnet and ring net respectively to catch the pelagic fish. As a part of
fisheries management, licensing the PS vessels are compulsory in all AMSs. The implementation
of licensing scheme encompasses various aspects such as the regulations on tonnage of vessels,
engine power, mesh size, length of seine net and others. The license needs to be re-new annually in
most AMSs, and biennially in few AMSs. All AMSs have its own Marina Protected Areas (MPAs)

in which PS operation is prohibited in order to protect the juvenile fish.

The fish species composition showed that sardines, anchovies, Indo Pacific mackerels,
round scads, neritic tunas, Indian mackerels, selar scads and hardtail scads are among dominating
small pelagic fish exploited by PS in the SEA region. Few AMSs faced some difficulties in fish
identification which resulted the unidentified fish was grouped as other pelagic fish, thus caused
imprecise fish species composition. A handful of biological parameters such as growth, mortalities,
length at first maturity and spawning season of some commercially important pelagic species were

also compiled from numerous studies in AMSs.

In situations where the data are limited, the stock assessment is being carried out using
simple holistic method which can be either fishery-independent data survey or fishery-dependent
data survey. All these methods of data collection have been widely used to assess the pelagic

resources in the SEA region since 1970s. The fishery-dependent data combines with data from
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fishery independent surveys will provide a more accurate picture of stock status. The existing
information on pelagic fisheries resource are: (i) Brunei Darussalam studied the stock assessment
on PS fisheries using the catch and effort data from 2001 to 2013; (ii) Cambodia done the stock
assessment on mackerels (Rastrelliger spp.) using catch and effort data from 1992 to 2006; (iii)
Indonesia carried out an acoustic survey in Fisheries Management Area (FMA) 711 (SCS) in 2016;
(1iv) Malaysia performed acoustic surveys at West Coast pf Peninsular Malaysia (WCPM) in 2013,
East Coast of Peninsular Malaysia (ECPM) in 2013-2014, Sarawak and Sabah in 2015; (v)
Myanmar had its latest stock assessment in 2015 using the research vessel Dr Fridtjof Nansen; (vi)
The Philippines managed to update the small pelagic fish status using the length-frequency analysis
and exploitation grades in 2015; (vii) Thailand used the Fox surplus production model in analysing
the pelagic fishes and anchovies for all fishing gears in Thai waters in 2017 and 2018; (vii1) Viet
Nam conducted a comprehensive survey in Vietnamese Sea from 2011 to 2015. Realizing the
different method used by AMSs in assessing its fisheries resources, MFRDMD attempted to
determine the stock status using a standard method applicable to all AMSs so that the results were

standardized and comparable.

Initially, TAC (Total Allowable Catch) was considered as a possible management measure
for PS fisheries in the SEA region. However, after a few consultations with the Resource Persons
(RPs), it was found that TAC was not applicable as the compiled data was inadequate with the
requirements of the TAC system. Moreover, the TAC system is unsuitable in the multispecies
situation of PS fisheries in the region. Then, the project adopted other appropriate and suitable
managements measures, such as Production Model and Feedback Control. The scientific advices
and recommendations on management measures in this project were suggested to certain AMSs

based on Production Model and Feedback Control analyses.

Effort by number of trips was chosen as the unit of effort for calculation of CPUE since most
AMSs do not have hauls or days per trip data. The number of trips data is more stable compared to
the effort using number of PS vessels (unit). Only Brunei Darussalam, Indonesia, Malaysia and
Thailand managed to provide sufficient fishing effort by number of trips. MFRDMD calculated the
CPUE of pelagic resources from the compiled data. Apparently, in SCS ecosystem, Brunei
Darussalam (2005-2015) has the most stable trend of CPUE. Malaysia and Thailand (1996-2015)
also showed stable trend of CPUE but drastically changed at latter years, while Indonesia (2005-
2014) has decreasing CPUE over years despite of having high catch from PS fleets.
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The calculated CPUE was then used in Production Model analyses to illustrate the pelagic
status (for AMSs with adequate catch and effort data). The Fox model was chosen because its 12
values are more precise than the Schaefer model. Results from analyses showed that the current
fishing effort (F, by trip) in Indonesia SCS had extremely exceeded the estimated target fMSY level.
It is assumed that the pelagic stock in that area was long overfished. It is a concern that due to low
productivity, pelagic stock in this area will collapsed in future if the trend of excessive fishing effort
continues, thus highly suggested Indonesian fishery authorities to decrease the effort. On the other
hand, the estimated MSY and target fMSY level of Brunei Darussalam showed that its pelagic
fishery resources are at sustainable level. The current effort for Thailand SCS and ANS in 2015 had
reached the estimated fMSY level. Meanwhile Malaysian (ECPM) pelagic resource was currently
fully-exploited since the estimated MSY level was reached in 2014. The fishery authorities in
Malaysia and Thailand are advised not to increase the current fishing effort, therefore reducing the
fishing effort and current catch is the best option for conservation purpose towards sustainable

pelagic fisheries.

In addition, the Feedback Control (Rule 2-2) analysis was done at country and ecosystem
level. The Allowable Biological Catch (ABC) value estimated at country level was done only for
Indonesia (ANS) and Malaysia (ANS) which have scarce data. Since each AMS has different system
in regards to statistical data and information collection, analysis at country level is ought to be more
appropriate evaluation. The result of the analysis showed that the pelagic stock in Indonesia (ANS)
and Malaysia (ANS) were sustainably exploited. On the hand, the analysis at ecosystem level
showed that the current catch in 2014 already reached the estimated ABC for both SCS and ANS
ecosystem. It can be assumed that the pelagic resources in SCS and ANS is still sustained. However,
in reality, the accuracy of the analyses at ecosystem level is questionable due to: 1) biasness (the
ecosystem analyses were not represented by all AMSs); ii) high dispersion; and iii) uncertainties of
data. Thus, this project could not provide comprehensive evidence to assist stakeholders in
developing the fisheries management plan at ecosystem level. It is worth to note that all ABC
analyses at country and ecosystem levels may not represent the present (2019) status of pelagic fish
in the SEA region since the catch data ended in 2014 or 2015. The present status might be different

from results of these analyses.

The genetic study of the project was entitled as “Genetic Study of Amblygaster sirm Inferred
by Mitochondrial DNA (mtDNA) in South China Sea and Andaman Sea”. The spotted sardinella,

A. sirm can be distinguished easily from other species of sardines by the presence of a series of 10
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to 20 gold spots (in live or fresh specimens) or black spots (in preserved specimens) along the lateral
line, but sometimes the spots are missing. In this study, tissue samples of 35 fishes of 4. sirm from
every site were collected from ten (10) localities in the South China Sea (Muara, Brunei
Darussalam; Kuching, Kuantan, Kudat, Malaysia; Songkhla, Thailand; Palawan, Zambales, The
Philippines); two (2) sites in Andaman Sea (Ranong, Thailand and Banda Aceh, Indonesia) and one
(1) site in Java Sea (Pekalongan, Indonesia). Both DNA markers which were Cytochrome b and
Cytochrome ¢ Oxidase Subunit I (COI) had revealed two highly genetic divergent stocks, which is
northern Andaman Sea (Ranong) versus the rest of populations i.e included South China Sea
(Muara, Kuantan, Kuching, Kudat, Palawan, Zambales and Songkhla), Java Sea (Pekalongan) and
southern Andaman Sea (Banda Aceh). It should be noted that this species could not be found in the
Strait of Malacca (Carpenter and Niem, 1999). Thus, it is suggested that these stocks should be
independently managed. Further study to identify the possibility of A. sirm in Ranong being a

cryptic species in this region is highly recommended.

There are few factors that influence the outcomes of this project. Since this project involves
the historical catch and effort data on PS fishing gear, therefore comprehensive and reliable data
became the main factor in influencing the degree of analysis results. Many catch and effort data sent
by representatives of AMSs during regional meetings, workshop and through emails were patchy,
insufficient time series and was not in format requested. In some cases, the data submitted was
questionable, thus bring the concern of data integrity. In certain cases, no response was given when
a request for data verification was sent. Besides that, some issues like change of fishing gears in
certain AMSs that occurred in the middle of the project duration also effected the analysis. For
instance, Cambodian fishers changed their fishing gear from PS to gill nets in its small pelagic
fisheries since 2013 and the Philippines too has focus on the use of ring nets instead of PS. Also,
the multispecies situation in pelagic fisheries in SEA region has caused huge species aggregation
on catch categories. Multispecies fisheries are subject to widely distributed and homogenously
mixed fish stocks which lead to non-selective exploitation. Thus, the implementation of TAC for

specific species in SEA region could not be possible.

Based on the issues faced in this project, the recommendations for PS fisheries management

in the SEA region are divided into five categories as follows:

1. Recommendations for data and information collection includes (i) all AMSs should
improve their data and information collection especially catch and effort; (i) AMSs

should ensure that data collection is well timed and accurate and in accordance to standard
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format to enable sound statistical analysis; (iii)) AMSs should consider sharing of the

catch and effort data in accordance to the agreed procedures.

2. Recommendations for input controls (fishing capacity) includes (i) Enhance the licensing
scheme; (ii) Control the number of PS vessels; (iii) Limit the size of PS vessels; (iv) Limit

the allowable fishing days.

3. Recommendations for output controls (catch) includes (i) Introduce the catch quota

system; (i1) Improve bycatch handling (non-target species).

4. Recommendations for technical controls includes (i) Use larger mesh size; (i1) Limit the
length and depth of seine net; (ii1) Register and control number of Fishing Aggregating
Devices (FADs); (iv) Control the total light intensity of spotlights for luring fish; (v)
Encourage establishment of a zoning system (with gear specification); (vi) Identify and
establish closed area for specific species; (vil) Encourage AMSs to introduce closed

season for specific species.

5. Recommendations for strengthening PS fisheries management includes (i) Review Legal
Framework periodically; (ii) Establish Fisheries Management Plan (FMP); (iii)
Strengthen the monitoring, control and surveillance (MCS) activities among national
enforcement agencies; (iv) Integrate the MCS networking among the AMSs within the
same ecosystem; (v) Assessment on PS fishing capacity; (vi) Control of fishing capacity;
(vil) Introduce exit plan; (viii) Enhance the capacity building; (ix) Encourage co-

management involving coastal fishing community.

In conclusion, for sustainable PS fisheries, AMSs are recommended to use the Production
Model to determine the optimum level of effort (fMSY) when they have sufficient and reliable catch
and effort data. However, if the data is not sufficient, AMSs may use the Feedback Control (Rule
2-2) which determine the ABC. The TAC system cannot be used in context of the multispecies

fisheries in the Southeast Asia region.
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BACKGROUND OF THE PROJECT

The global growing fish consumption is the vital call to increase fish and fish products’ production
to secure the availability of food and nutrition for the growing human population. The number of
fishing fleets exploring the vast sea is increasing since 1970s to cater the demand. For the past
decades, approximately 53.0% of world fisheries production comes from countries in Asia
continent, majorly contributed by Southeast Asian countries that maintained 6.8% annual increment
trend, from 16.9 million MT in 2000 to 42.2 million MT in 2014 (SEAFDEC, 2017). The coastal
and marine waters of Southeast Asian countries are among the most productive areas in the world.
However, the nature of tropical waters consists of highly diverse multi-species fish, thus
intrinsically more complex than the composition of fish found in the northern waters. This has
resulted in the use of multi-fishing gears and methods. The rapid development of commercial marine
fisheries in SEA over the past few decades is due to the work of many production methods and
fisheries like trawling, purse seining, shrimp trawling, tuna longlining, drift netting, trolling and

other industrial fishing operations (Morgan and Staples, 2006).

Purse seine is the most productive gear in contributing pelagic landings after trawl
(SEAFDEC 2018). Introduced into SEA region since 19" century, as alternative to trawls, purse
seiners since then become popular commercial fleet to catch the small pelagic fish, for instance, the
effect was very significant in Gulf of Thailand (GoT) that seen a dramatic increase in the total
pelagic catch from 63,000 MT in 1971 to 480,000 MT in 1977 and then became the dominant fishing
gear in other countries like Indonesia and The Philippines (Morgan & Staples, 2006). Many types
of purse seines are used, among them are fish purse seine, anchovy purse seine, Thai purse seine,
luring purse seine and tuna purse seine. This type of commercial operation is commonly associated
with the use of fish aggregating devices, luring lights, and other devices to herd the pelagic fish.
Nowadays, the modern purse seine vessels are equipped with radar, depth sounder, sonar
transceiver, and satellite navigational instruments (SEAFDEC, 2017). The expansion of purse
seining in the region was essentially unregulated (Morgan & Staples, 2006), and it was not long
before it caused some concern associated with the small pelagic species resources being
overexploited. The challenge now is to exploit the seas in a sustainable manner that preserves the
diversity of marine life while providing the people with a source of food long into the future
(Butcher, 2004). Thus it is necessary to develop management strategies to bring in the long-term

sustainable PS fisheries in SEA region.
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The traditional fisheries management techniques are challenging to apply since this region
has one of the most diverse marine ecosystems in the world and currently there is no consensus on
the most appropriate ways to manage these tropical multispecies and multi-gear fisheries (IFFO the
Marine Ingredients Organisation, 2019). Management of purse seine fisheries has not been
considerably pursued due to the inadequate information on the stocks of the small pelagic fishes
(Raja Bidin & Abdul Razak, 2016). Moreover, the expansion of Economic Exclusive Zones (EEZ)
to 200 nautical miles adopted by United Nations Convention on the Law of the Sea (UNCLOS) in
1982, without effective Monitoring, Control and Surveillance (MCS) and fisheries management
schemes, has causes the illegal fishing activities in the EEZs of neighbouring countries been

unrestrained, thus jeopardizing the transboundary fish resources.

To ensure the sustainability of these pelagic resources, formulation of management
strategies of PS fisheries is essential. Considering the likeliness of these pelagic stocks shared by
countries bordering with the same ecosystem both in the Andaman Sea and the South China Sea,
the management measures will be only effective when it covers the whole region area that is beyond
the national waters. At the outset, it is crucial to take a look at the status of purse seine fisheries in
eight AMSs, namely: Brunei Darussalam, Cambodia, Indonesia, Malaysia, Myanmar, Thailand, the
Philippines, and Viet Nam. Then, the stock of the pelagic fish in each country was analysed to find

the applicable management measures.

This project corresponds to #10 of Resolution at the ASEAN-SEAFDEC conference in 2011
(Strengthen knowledge/science-based development and management of fisheries through
enhancing the national capacity in the collection and sharing of fisheries data and information) and
#22 of Plan of Action (Establish and strengthen regional and sub-regional coordination on fisheries
management and efforts to combat Illegal, Unreported and Unregulated (IUU) fishing including the
development of regional/sub-regional Monitoring, Control and Surveillance (MCS) networks).
This project is linked with the preceding JTF II Phase One project “Information Collection for
Sustainable Pelagic Fisheries in the South China Sea” (2002-2006) and JTF II Phase Two project
“Tagging Program for Economically Important Small Pelagic Species in the South China Sea and
the Andaman Sea” (2007-2012). Initially scheduled for five-years, the project was expanded and
completed in seven-years duration (2013-2019) considering the significance of the project to the

region.
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OBJECTIVES OF THE PROJECT

There are five objectives for this project.

Objective 1: To compile and compare annual catch per unit effort (CPUE) data for the last three
decades in Malaysia and Thailand where historical catch-effort statistics had been collected by

SEAFDEC and to interpret the resources trends in the region.

Objective 2: To assess which unit of effort is most appropriate for Malaysia, Thailand, and other

member countries and to examine other indicators for stock assessment.

Objective 3: To compare the existing management systems/measures of purse seine fisheries
including Total Allowable Catch (TAC) systems in the world to examine which management

system/measure is applicable for management of purse seine fishery in the region.

Objective 4: To compare the genetic structures of commercially important small pelagic species

in the region by studying one species of the commercially important sardines.

Objective 5: To propose management strategies for sustainable purse seine fisheries in the

Southeast Asian region based on available data.
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PROJECT ACTIVITIES

1. Regional and Internal Workshops

MFRDMD have successfully organized eight workshops;

i.  I® Internal Workshop: 18-20 November 2013 (Terengganu, Malaysia).
ii. 2" Internal Workshop: 25-27 November 2014 (Kelantan, Malaysia).
iii. 3™ Internal Workshop: 6-7 January 2016 (Kelantan, Malaysia).
iv.  Regional Workshop: 7-8 March 2017 (Kuala Lumpur, Malaysia).
v. 4™ Internal Workshop: 12-14 February 2018 (Terengganu, Malaysia).
vi.  Genetic Workshop: 6-9 August 2018 (Langkawi, Malaysia).
vii. 5™ Internal Workshop: 12-14 February 2019 (Kelantan, Malaysia).
viii. 6™ Internal Workshop: 13-17 October 2019 (Pahang, Malaysia).

The first internal workshop was conducted in Merang, Terengganu, Malaysia in 18 - 20
November 2013 attended by officials from MFRDMD and the local resource person, Dr. Alias bin
Man. The workshop was informed on the trends of landings for PS, trends of CPUE of FPS in
Thailand, trend of CPUE by standardized GRT for commercial PS in Malaysia, and also on CPUE
vs Effort by GRT, CPUE vs Effort by number of unit vessels in Malaysia and Thailand respectively.

The second internal workshop was conducted in Tok Bali, Kelantan, Malaysia from 25 to
27 November 2014 involving officials from MFRDMD. The workshop focused on synthesis of
publication of the Current Status of Purse Seine Fisheries in the SEA region. Catch and effort data,
trends and status of pelagic stock were among the information extracted from the country reports

provided by AMSs.

Next, the third internal workshop was conducted in Tok Bali, Kelantan, Malaysia in 6 -7
January 2016 attended by local resource persons, officials from DOF Malaysia (FRI) and officials
from MFRDMD (Figure 1). The workshop aimed to discuss the regional synthesis of general PS

fisheries information.

10
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Figure 1. The Third Internal Workshop for ‘Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region’ in Kelantan, Malaysia, 6 - 7 January 2016.

A regional workshop on ‘Comparative Studies for Management of Purse Seine Fisheries in
the Southeast Asian Region” was convened in March 2017 attended by six (6) participating AMSs,
a regional resource person (Professor Matsuishi Takashi Fritz) from Japan and the representatives
from SEAFDEC Secretariat and SEAFDEC/TD (Figure 2). New options for PS fisheries analysis
were introduced, namely the Allowable Biological Catch (ABC) and Allowable Biological Effort
(ABE), that are more suitable for multispecies situation in SEA region. Feedback control (Rule 2-1

and Rule 2-2) were also considered as applicable method in analysing the PS fisheries.
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Figure 2. The Regional Workshop on ‘Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region’, Kuala Lumpur, Malaysia, 7 - 8 March 2017.
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The fourth internal was organized in Dungun, Terengganu, Malaysia in February 2018 to
discuss the catch and effort data by using other method/model than Feedback Control method (Rule
2-1 and Rule 2-2) (Figure 3). During the workshop, the Surplus Production Model was introduced
and explained by local resource person, Dr. Rumeaida Mat Piah. All participants agreed to use
number of trips as the effort unit because of the consistencies of yearly trend and data availability
compared to other fishing effort. Subsequently, outputs generated during the workshop became

main key in the regional analysis for the project.

i-

e
-("

S

ff.ﬂ fD’EC/’M FRD ’MB

Flgure 3 The Fourth Internal Workshop on Comparatlve Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region’, Terengganu, Malaysia 12 - 14 February 2018.

MFRDMD has organized a regional genetic workshop at Langkawi, Malaysia in August
2018 (Figure 4). During this workshop, the genetic experts suggested that there were different
species or sub-species of 4. sirm in SEA due to the different genetic content between samples from
two ecosystems which were SCS region (including Banda Acheh) and northern ANS region
(Ranong).
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GENETIC ANALYSIS WORKSHOP FOR
AMBLYGASTER SIRM AND THUNNUS TONGGOL

)E / A v , Z
Figure 4. The Genetic Analysis Workshop for Amblygaster sirm and Thunnus tonggol in
Southeast Asian Region, Langkawi, Malaysia, 6 - 9 August 2018.

The fifth internal workshop held in Kota Bharu, Kelantan, Malaysia in February 2019
(Figure 5) was intended to enhance the knowledge regarding the fisheries management. The
workshop agreed to publish the terminal report of the JTF VI project by the end of year 2019. The

workshop also discussed on the direction for the next project, the JTF VI Phase Two.

Figure 5. The Fifth Iternal Workshop on ‘Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region’, Kelantan, Malaysia, 12 -14 February 2019.
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The final (sixth) internal workshop was held in Kuantan, Pahang, Malaysia in October 2019
(Figure 6) with the focus on preparing the terminal report of the project. The meeting discussed on
recommendations for management measures of PS fisheries in SEA region that appropriated with

the results of the Feedback Control and Production Model analyses.
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Figure 6. The Sixth Internal Workshop on Preparation of Terminal report for JTF VI Project -
Comparative Studies for Management of Purse Seine Fisheries in the Southeast Asian Region,
Pahang, Malaysia, 13 -17 October 2019.

2. Regional Core Expert Meeting (CEM)

Four regional Core Expert Meetings were successfully convened in Malaysia to discuss the

project progress and achievements.

i. 18 CEM: 26-28 August 2014 (Furama Hotel, Kuala Lumpur, Malaysia).

ii. 2" CEM: 9-11 August 2016 (Furama Hotel, Kuala Lumpur, Malaysia).
iii. 3™ CEM: 12-14 September 2017 (Furama Hotel, Kuala Lumpur, Malaysia).
iv. 4" CEM: 18-19 September 2018 (Melia Hotel, Kuala Lumpur, Malaysia).

14
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The first CEM entitled “The Core Meeting on Comparative Studies for Management of
Purse Seine Fisheries in the Southeast Asian Region” was held in August 2014, in Kuala Lumpur,
Malaysia. The meeting was attended by the representatives from Brunei Darussalam, Cambodia,
Indonesia, Malaysia, Myanmar, The Philippines, Thailand and Viet Nam, the Resource Persons
from Japan and Malaysia, the representatives from SEAFDEC/Secretariat, SEAFDEC/TD and DOF
Malaysia, as well as the Chief, Deputy Chief and officials from SEAFDEC/MFRDMD (Figure 7).

Southeast Asian Region’, Kuala Lumpur, Malaysia, 26 - 28 August 2014.

Then, MFRDMD had convened “The 2™ CEM on Comparative Studies for Management of
Purse Seine Fisheries in the Southeast Asian Region” in Kuala Lumpur, Malaysia in August 2016.
The meeting was attended by representatives from Cambodia, Indonesia, Malaysia, The Philippines,
Thailand, Viet Nam as well as an observer from Lao PDR. The resource persons from Japan and
Malaysia, representatives from SEAFDEC/Secretariat, SEAFDEC/TD, DOF Malaysia and the
Chief, Deputy Chief and officials from MFRDMD were attended the meeting too (Figure 8). The
meeting shared the latest information on the characteristics of catch and effort of small pelagic PS
fisheries in each participating AMSs, analysed the comparison between application of TAC, Total
Allowable Effort (TAE) and other management options for its data requirement, and understood the
population structure of a major species which was 4. sirm. The publication of the report on the 2™
CEM was issued on 2017 (Appendix II) and the list of participants were attached in the Appendix
ML
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/\ THE CORE EXPERT MEETING FOR COMPARATIVE STUDY
S—EAEDEC_ ON PURSE SEINE FISHERY IN THE SOUTHEAST ASIAN REGION
v 9-11AUGUST 2016 KUALA LUMPUR, MALAYSIA

.

Figure 8. The 2" CEM on Cor1V -Stdigs or anameﬁ? of Prse Seine Fisheries in the
Southeast Asian Region’, Kuala Lumpur, Malaysia, 9 - 11 August 2016.

“The 3" Core Expert Meeting on Comparative Studies for Management of Purse Seine
Fisheries in Southeast Asian Region” was organized in September 2017 in Kuala Lumpur, Malaysia
(Figure 9). Members of the meeting shared the latest information about landings and CPUEs of PS
fisheries in the region, learnt about TAC management and the implementation of TAC in Thailand
and Target Reference Point (TRP) in the Philippines. Progress on genetic study for sardine 4. sirm
was also presented. The publication of the report on the 3rd CEM was issued on 2018 (Appendix

).
{ i The 3 Core Expert Meeting on Comparative Studies for the Management of SFARD
Yo Purse Seine Fisheries in the Southeast Asian Region U

QLS LI LS TV INL . L
Figure 9. The 3 CEM on Comparative Studies for Management of Purse Seine Fisheries in
Southeast Asian Region, Kuala Lumpur, Malaysia, 12 - 14 September 2017.
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The final CEM meeting entitled “The 4™ Core Expert Meeting on Comparative Studies for
Management of PS Fisheries in SEA Region” was held in September 2018 in Kuala Lumpur,
Malaysia (Figure 10). The participating AMSs shared the updated information on catch and effort
data of PS fisheries, provided the clarification for any questionable data, shared the latest/additional
output based on the regional synthesis of PS fisheries and discussed the most appropriate
management measures for PS fisheries in the region. The meeting also disclosed that the result of
the regional analysis can only be assumed as a good scientific trial but not as scientific
recommendations due to limitations of data. The importance of accurate and realiable statistical data
for future analysis were emphasized. The publication of the report on the 4" CEM was issued on

2019 (Appendix II).

« FORMANAGEMENT OF PURSE SEINE FISHERIES IN THE

,—, THE 4" CORE EXPERT MEETING ON COMPARATIVE STUDIES
g@ SOUTHEAST ASIAN REGION %,g >

Figure 10. The 4™ CEM on Comparative Studies for Management of Purse Seine Fisheries in
Southeast Asian Region, Kuala Lumpur, Malaysia, 18 - 19 September 2018.
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ABSTRACT

The ‘Comparative Studies on the Management of Purse Seine Fisheries in the Southeast Asian
Region’ intended to establish suitable management measures exclusively for purse seine
fisheries (PS) in the region. The project started with the compilation of purse seine catch-effort
statistic from eight AMSs, for two decades from 1996 to 2015. The fish species composition
showed that sardines, anchovies, Indo Pacific mackerels, round scads, neritic tunas, Indian
mackerels, selar scads and hardtail scads are among dominating small pelagic fish exploited
by PS in the SEA region. The effort per trip was chosen as the most suitable unit of effort
compare to other effort unit, and catch per unit effort (CPUE) was used to examine the status of
pelagic resource. The TAC system was found not suitable due to multispecies situation of PS
fisheries in the region and, other management measures i.e Production Model and Feedback
Control analyses were decided being more applicable for management of purse seine fisheries
in SEA region. The Production Model enables AMSs to determine the optimum level of effort
(fMSY) when they have sufficient and reliable catch and effort data. However, if the data are
insufficient, AMSs may use the Feedback Control (Rule 2-2) which determine the Allowable
Biological Catch (ABC). Based on the findings of this project, the Production Model (Fox)
analysis revealed that exploitation of pelagic resources by purse seiners in Brunei Darussalam,
Malaysia and Thailand are already at sustainable level, thus increasing the fishing effort is not
recommended. However, the pelagic resources in Indonesia (SCS) is not at sustainable level,
thus it is highly recommended for them to reduce their fishing effort as much as possible until
it reaches one third (1/3) of its current effort. During seven-year project duration, there were
some issues arose, for instance, the reliability of the compiled data, i.e. some AMSs were not
able to fulfil all the parameters established by MFRDMD. Hence, recommendations on
improvement of data and information collection as well on input, output, and technical controls

were offered to AMSs for the purpose of sustainable purse seine fisheries.
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1. Introduction

The coastal and marine waters of Southeast Asian countries are among the most productive areas
in the world (Aprilani Soegiarto, 2010). For the past decades, approximately 53.0% of world
fisheries production comes from countries in Asia, majorly contributed by (SEA) countries
(SEAFDEC, 2017). Small pelagic fish are more important for food in this region than in any others,
accounting for about one-third of the landings, followed by demersal species and tunas (Hongskul,
1999). The catch of small pelagic fish in SEA countries had made up 30% of the total fisheries catch
in 2010 (Abu Talib, Mohammad Faisal, Raja Bidin, Mohd Tamimi, & Katoh, 2013). Previous
regional projects such as JTF II Phase One project “Information Collection for Sustainable Pelagic
Fisheries in the South China Sea” (2002-2006) and JTF II Phase Two project “Tagging Program for
Economically Important Small Pelagic Species in the South China Sea and the Andaman Sea”
(2007-2012) had contemplated on collecting data regarding the economically important small

pelagic species in the SEA waters.

Purse seining, introduced in 19" century, quickly became popular commercial fleet to catch
the small pelagic fish, as alternative to trawling in SEA waters (Morgan & Staples, 2006). Many
types of purse seines are used, among them are fish purse seine (FPS), anchovy purse seine (APS),
Thai purse seine (TPS), luring purse seine (LPS), tuna purse seine, and others. This type of
commercial operation is commonly associated with the use of fish aggregating devices (FADs),
luring lights, and other devices to herd the pelagics. Nowadays, the modern purse seine vessels are
equipped with radar, depth sounder, sonar transceiver, and satellite navigational instruments
(SEAFDEC, 2017). The expansion into purse seining in the region was essentially unregulated
(Morgan & Staples, 2006), and it was not long before it caused some concern associated with the
small pelagic species resources being overexploited in many areas. The catch of small pelagics was
gradually decreased; from 3.7 million MT in 2010 (Abu Talib, Mohammad Faisal, Raja Bidin,
Mohd Tamimi, & Katoh, 2013) to 3.5 million MT (SEAFDEC, 2017).

Unfortunately, many fisheries in SEA are facing substantial pressures due to human
population pressures, overexploitation of marine resources and poor enforcement or lack of fishing
regulations targeting stock sustainability (Derrick, Noranarttragoon, Zeller, Teh, & Pauly, 2017).
The challenge now is that, in the ecosystems that are already under intense fishing pressure, the
fisheries sector needs to be managed in more precautionary manner in order to reduce overfishing

(Pauly, et al., 2002) and to preserves the diversity of marine life while providing the people of the
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region with a source of food long into the future (Butcher, 2004). To ensure the sustainability of
marine resources, formulation of a management plan of PS is essential. Considering the likeliness
of these pelagic stocks shared by countries bordering with the same ecosystem both in the Andaman
Sea and the South China Sea, the management measures will be only effective when it covers the
whole region area that is beyond the national waters. Due to the lack of regional PS management
in SEA regions, the current project was proposed with aims of construction of management
strategies for sustainable PS as well as to provide with scientific background for concerted

management actions of AMSs for shared stocks of small pelagic species.

The PS fisheries data sent by AMSs were compiled and arranged by country in several
chapters and sub-chapters in this terminal report. The current overview of PS fisheries, PS common
fishing areas, and laws and regulations related to PS fisheries was composed into Chapter 3:
Overview of Marine Fisheries in the SEA Region. The biological information like catch
composition, growth and mortality parameters, length at first maturity and spawning seasons was
summarized into Chapter 4: Population Parameters and Biological Information. Next, Chapter 5:
The Status of Small Pelagic Fish Stock, has listed the existing and latest assessment of the biomass
and MSY of small pelagics resources in each country. The results from catch and effort data analysis
was put into Chapter 6: Synthesis for Catch and Effort Information, in which landing trends, trends
by trips, inter-annual variations, as well as results from Production Model and Feedback Control
analyses were shown. And lastly, Chapter 7: Management Measures for Purse Seine Fisheries has
addressed the constraints and issues faced throughout project period, as well as the

recommendations to the AMSs in regards to the PS fisheries management.
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2. Methodology

The findings from preceding JTF II Phase I and Phase II projects revealed that the latest information
on status of the small pelagic fishery is insufficient in most AMSs. Recognizing the importance of
sustaining the small pelagic stock in the SEA, SEAFDEC was given a mandate to embark on another

project as a continuation of the aforementioned projects.

For the comparative study, the methodology was mainly involved the compilation and data
analysis of historical catch and effort data. With PS fishery as the subject, the questionnaires
template was designed during 1 CEM. After that, MFRDMD sent the template to the AMSs via
email, mail and fax within the agreed timeframe. Besides feedbacks on the questionnaires, the
information on PS fisheries in SEA region was also obtained from the materials provided by AMSs
representatives during the core meetings and regional workshops, and were kept updated until end
of 2018. The catch and effort data were then used to plot the trend of landing, effort, and CPUE in
data analysis chapter, while other information on PS fisheries as well as the biological information

on small pelagic fish was reported in other chapters.

Initially, TAC (Total Allowable Catch) was considered as a possible management measure
for PS fisheries in the SEA region. However, after a few consultations with the RPs, it was found
that TAC was not possible due to the compiled data was inadequate with the TAC system’s
requirements. Moreover, TAC system is unsuitable in the multispecies situation of PS fisheries in
the SEA region. Then, this project adopted other option of managements measures, i.e Production
Model and Feedback Control as they were found to be more appropriate and suitable. The scientific
advices and recommendations on PS management measures were suggested to the certain AMSs

based on the results from those two analyses.

2.1. Historical catch-effort statistics compilation

The questionnaires (Appendix I) has a list of questions on essential information related to PS
fisheries like catch and effort data, species composition of fish caught using PS, biological
information and growth parameters of some small pelagic fish, and the existing pelagic stock

assessments information that has been carried out in each AMSs. Initially, the project wished to
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compile and compare annual the historical catch-effort data for the last three (3) decades. However,
after getting feedbacks and information from representatives from AMSs, only the 1996-2015

historical catch-effort data was managed to be compiled.

2.1.1.  Select the target species of pelagic fish

The targeted species of the project is the small pelagic fish. Using database from PS’s catch by
species, a total of thirteen (13) species were chosen including eight (8) most common commercially
important pelagic species which are Indo-pacific mackerel, Indian mackerel, round scads, bigeye
scads, hardtail scads, sardines, anchovies, and neritic tunas. The rest of catch were grouped into five

different categories which are other pelagic species, mixed fish, trash fish, squids and crustacean.

2.1.2.  Select the fishing vessel

The pelagic fish is exploited by few commercial vessels such as purse seine, ring nets, gillnets and
others. Purse seines was selected as subject for this project since in general, it is the most efficient
gear for catching large and small pelagic species that is shoaling, from small sardines to the large
tunas. There are many types of PS vessels in the region, however in this project, the PS is grouped
into two general categories only, namely Fish Purse Seine (FPS) and Anchovy Purse Seine (APS).
Table 1 listed the availability of FPS and APS data from each AMS. However, when interpreting
the resources trends in the region, the FPS and APS data was combined, thus represented the whole

PS fisheries data for the respective country.

Table 1. Data availability on purse seine type in each AMS.

AMSs FPS APS
Brunei Darussalam Available Unavailable
Cambodia Available Unavailable
Indonesia Available Unavailable
Malaysia Available Available
Myanmar Available Available
The Philippines Available Unavailable
Thailand Available Available
Viet Nam Available Unavailable
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2.2 Examine the PS fisheries management measures

Management measures involves specific controls on the fisheries sector, including the technical
measures, input and output controls, as well as on the fishers’ rights. There are few existing fisheries
management measures in the world. In order to reduce the total catch to a biologically and
economically sustainable level, authorities frequently introduce TACs. Ideally, TACs should be set
at a level that allows the maximum economic yield (MEY) to be achieved in the long term. (World
Ocean Review, 2010). At the present, only few countries and Regional Fisheries Management
Organisations (RFMOs) have implemented TAC quota i.e. Japan, Norway, Portugal, CCSBT and
ICES (Raja Bidin Raja Hassan, 1** CEM). TAC works most efficient and ideal for single species
situation, for example, the southern bluefin tuna (7hunnus maccoyii) monitored by Commission for
the Conservation of Southern Bluefin Tuna (CCSBT). Significant improvements in the biological
and economic performance of the southern bluefin tuna fishery has being achieved after

implementation of TAC by the members and non-members of CCSBT (Morgan G. R., 1997).

Nevertheless, in some cases, TAC i1s deemed as impractical, especially those associated
with difficulty of enforcement and operational difficulties of setting the quotas, and it ignores the
reality of harvesting process in multispecies fisheries. The main problem in the case of multispecies
fisheries is that the TACs of different species can be exhausted at different rates. Another problem
is the different stock conservation needs. For instance, two species that are caught together from the
same fishing site can be in different state, one can be in a very low biomass level whereas another

can be in the highest level.

Figure 11 shows the process of determination of TAC by European Union Commission. The
formulation of TAC is based on surveys and monitoring programmes and the amount is fixed
annually by the Council of Ministers. Every member state in European Union (EU) is responsible

to follow the annual TAC allocation, within their respective annual individual fishing quota.
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Fish Stock Monitoring
Sampling of Landings
Research Surveys
Catch Sampling Trips
The Biology of the Stocks

National Stock Summaries Other National Stock
All available national monitoring Summaries
information on the resource

Pooled International Data Set
All available national monitoring
information on the resource

International Council for the Exploration of the Seas (ICES)
Various Working Groups
Carry out Annual Stock Assessments
Provide Scientific Advice on the Resource

ICES Advisory Committee (ACOM)
Examine annual Assessments
Provide Management Advice on the Resource

Scientific, Technical and Economic

Regional Advisory Committee for Fisheries (STECF)
Councils Respond to EU Commission for

specific advice on selected topics

The EU Commission

EU Fishing Opportunity
Guidelines for
Upcoming Year

Council of Ministers
Annual TAC Negotiations
Annual TAC
Annual Irish Quota

Figure 11. Determination of TAC in European Union Commission.

Source:www.marine.ie/Home/site-area/areas-activity/fisheries-ecosystems/total-allowable-catches-tacs
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As one of the objectives of this project, the TAC system was reviewed to determine the
applicability and suitability of the system for PS fisheries in the SEA region. After few discussions
and meetings involving all concerned parties and resource persons, TAC was found unsuitable to
be implemented in the SEA region mainly due to the multispecies catch composition of the PS
fisheries. Then, other management measures were suggested like the Allowable Biological Catch
(ABC) and Allowable Biological Effort (ABE) strategies. Finally, Production Model and Feedback
Control were well-thought as the more appropriate and applicable method to analyse the pelagic

stock status in SEA region, using the scientific data compiled during the project duration.

2.3. Examine the Feedback Control and Production Model analyses

2.3.1.  Conduct the workshops

Six (6) internal workshops and one (1) regional workshop were successfully organized by
MFRDMD throughout the project duration. The workshops usually were done to enhance and
enrich knowledge regarding stock assessment, to discuss on data analysis of PS fisheries, and to

estimate the pelagic stock status in each AMS and in SCS and ANS ecosystems.

2.3.2.  Consult the resource persons (RPs)

MFRDMD have regularly consulted two resource persons for this project. The regional resource
person is Professor Matsuishi Takashi Fritz from Faculty of Fisheries Sciences, Hokkaido
University, Japan, who has vast knowledge and experiences in research in Fisheries Science,
Fisheries Management and Cetology. While, the local resource person, Dr. Rumeaida Mat Piah,
from Universiti Malaysia Terengganu (UMT), Malaysia, has expertise in Fish Population Dynamics
and Fisheries Management field. Both resource persons contributed great and supportive assistance
throughout project duration. They suggested several types of analyses that are more applicable with

the compiled data and the multispecies situation.

26



Comparative Studies on Purse Seine Fisheries in the Southeast Asian Region 2019

2.3.3. Screen the data

Data analysis began by screening all the compiled data to verify their reliability and validity. This
is a very important step in data analysis as it determines the accuracy of analysis. Unreliable data
cannot be use for subsequent analysis. The screening was done through inter-annual variation for
landing (MT), number of vessels (unit) and number of trips (trips) data to find out if there is any
outliers or unusual data. Then, the screened data was sent through email and fax to the

representatives of respective AMSs for data verification.

2.3.4. Estimate the Catch per Unit Effort (CPUE)

In many instances, CPUE is taken as an indirect measure of the abundance of a target species.
Theoretically, the smallest unit of effort that best describes the fishery is used as the CPUE index,
if it is possible. In this project, number of trips was used as the unit of effort for CPUE due to the
data scarce of smaller unit effort like number of hauls and hour per operation. Realistically, it is
difficult to track and record number of hauls per operation for each purse seiner as most of the
fishers did not record such details. Using the compiled annual catch and effort data, MFRDMD
calculated the CPUE (by trip) since many AMSs have sufficient trip data compared to other smaller
unit of effort.

2.3.5. Estimate the pelagic stock status

Data analysis continued with the estimation of pelagic stock status using two methods; the
Production Models and the Feedback Control (Rule 2-2), as per suggested by resource persons. The

results and discussions on those two analyses were elaborated in Chapter 6.

I) Production Model

Production models consider the stock globally; in which they do not take into consideration the
structure of the stock by age or size. The production models is aimed to determine the optimum
level of effort, that is the effort that produces the maximum yield that can be sustained without

affecting the long-term productivity of the stock, the so-called maximum sustainable yield (MSY)
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(Sparre & Venema, 1992). According to the Sparre and Venema (1992), the simplest way to deal
with the multispecies situation is to apply the production models to the total catch of all species and
the total effort by all vessels. The most common production models used in fishery stock assessment
are Schaefer model (1954) and the Fox model (1970) (Cadima, 2003). Nevertheless, it cannot be
proved that one of those two models is superior to the other. Thus, the most reasonable in each
particular case or the one which gives the best fit to the should be chosen (Limburg, 2001). The
estimation of the pelagic status was done using Production Model (Schaefer and Fox) based on the
following formula. The calculated estimated fMSY becomes one of the Reference Point for this

project.

Schaefer model, (1954)

Regression data

Y: bx+a

MSY: -(a%)/4b
fMSY: -a2/b
Opt. CPUE = MSY/fMSY

Fox model. (1970)

Regression data

Y: bx+a

MSY: (-1/b) exp [a-1]
fMSY: -1/b
Opt. CPUE = MSY/fMSY

II) Feedback Control

It was agreed to use Feedback Control method too especially for some AMSs which faced data
scarcity situation, as the data was insufficient be analysed by PM analysis. The Feedback Control
analysis aims to creates the sustainable fishery, and it gives the ABC value that represents the upper
limit of allowed catch by a country. In contrast to the PM analysis, Feedback Control simply
maintains the fishery at sustainable level, whereby the stock will not be depleted, regardless whether
it will lead to the best fishery management or not. The ABC value becomes the Reference Point too
in this project. In fisheries, the feedback control exemplifies the actions taken by managers
according to the current state of the fisheries, management objectives, and a decision algorithm in
a feedback control loop, typically aiming to stabilize annual catches and population abundances at
desired levels (Holt & de la Mare, 2009). Rule 2-1 and Rule 2-2 were constructed based on two

assumptions, namely: (1) CPUE is proportional to the population; and (2) catch trend will
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correspond to short term population trend, respectively. These rules are being considered as the
most applicable and appropriate for the management of PS fisheries utilizing the available data
(Mohammad-Faisal, Wahidah, Raja-Bidin, Noorul-Azliana, & Fatah, 2017; Matsuishi, 2017). The
estimation of the pelagic status was done using ABC Rule 2-1 and Rule 2-2 formula as stated below.

Eventually, only Feedback Control Rule 2-2 was used since it fit the compiled data.

ABC Rule 2-1
ABC = 081 x CPUE x y,
Whereby;
o1 = 1.0 (High)
1.0 (Middle)
0.8 (Low)

CPUE = current CPUE

vi=1+(b/1)
- b: tangent of the CPUE for recent 3 years
- I: average of the CPUE for recent 3 years

ABC Rule 2-2
ABC = 8 xCxy
Whereby;
> = 1.0 (High)
1.0 (Middle)
0.8 (Low)

C = current catch

v2=1+0.5(b /1)
- b: tangent of the Catch for recent 3 years
- I: average of the Catch for recent 3 years

24. Scientific advises and recommendations on PS fishery management

Some scientific advices based on results from two analyses were listed in Chapter 7. Nevertheless,
during the 4" CEM, it has been disclosed that the results of the regional analysis can only be
assumed as a good scientific trial but not as scientific recommendations due to limitation of data.
Many recommendations on PS fisheries management were also listed, including input and output

control, technical control and some general management measures.
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3. Overview of the Marine Fisheries in SEA Region
3.1. Marine capture fisheries production

I) Brunei Darussalam

Almost four thousand fishers worked in fishing industry in 2016 (SEAFDEC, 2018). The marine
capture fisheries in Brunei Darussalam is contributing by small-scale and large-scale commercial
fishing fleets, where the former making 75% to 80% of the total production every year. The total
production of marine capture fisheries increased from 10,570 MT in 2000 to 16,069 MT in 2005
with an average contribution of 22% from the small pelagic fishes. However, the value has
decreased from 14, 966 MT in 2016 to 13, 796 MT in 2017 (Sheikh Al-Idrus & Marzini, 2019).The
overall performance (in terms of production and values) of the major commercial fishing vessels

like purse seiners, trawlers and longlines in 2016 and 2017 are shown in Figure 12 and Figure 13.
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Figure 12. The monthly marine capture fisheries production (MT) and value (B$) in 2016.
Source: Country Report: Brunei Darussalam: The 4th Expert Meeting on the Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region (Sheikh Al-Idrus & Marzini, 2019).
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Figure 13. The monthly marine capture fisheries production (MT) and value (B$) in 2017.
Source: Country Report: Brunei Darussalam: The 4th Expert Meeting on the Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region (Sheikh Al-Idrus & Marzini, 2019).

II) Cambodia

With up to six million people involved in fisheries sector, Cambodia’s fisheries production is
estimated to be worth around USD 200 to 300 million per year (Chea, 2018). The marine fisheries
are small and slow to develop sub-sector compared to the inland fisheries. The marine capture
fisheries cover around 14-16% of total national fish production every year, just over 120,500 MT
(Chea, 2018). The trend shows steadily increasing in marine capture production from 1993 to 2015
(Figure 14). In the fact, the actual catch of marine fisheries is higher than the official statistics
suggest. This is because far left from being recorded were the catches from subsistence (family-
scale fisheries), the illegal fishing activities, Thai vessels fishing in Cambodian waters and some
Cambodian fishing boats selling or transferring their catch to Thai mother-vessels at sea or landing
in Thai ports (Puthy & Kristofersson, 2007). Besides that, according to DOF internal reports, the
catches from licensed Thai vessels in Cambodian water are estimated to be from 26,500 MT to

37,599 MT (Gillet, 2004).
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Figure 14. The marine capture production in Cambodia, 1993-2015.
Source: Purse Seine Fishery in Cambodia (Chea & Chhuon, 2019).

III) Indonesia

Throughout 2012-2016, Indonesia contributed the highest production to Southeast Asian’s total
marine capture fishery production. With 2.2 million people were recorded working in the marine
capture fisheries, the country managed to catch 6.07 million MT of fish in 2016, valued up to USD
8.3 million (SEAFDEC, 2018). Small pelagic species usually dominated the national annual
landing, for instance, in 2014, 30% from 6.0 million MT landing came from small pelagic fish in

2014 (Directorate General of Capture Fisheries, 2015).

The characteristics of shelves in SCS and ANS have also influence the fishing activities,
indicated by different main fishing gears operating in the waters. To ensure effective management
of fisheries resources, the whole Indonesia maritime waters have been divided into 11 (eleven)
Fisheries Management Area (FMAs) (Figure 15) as stipulated in the Minister Regulation No.
PER.01/MEN/2009, in which that each area is characterized by different number based on the FAO
numerical approach. The fish stock status in Indonesian waters states that the western part had been

highly exploited whilst the eastern part had fairly exploited (Suwarso, Imron, Duto, & Asep, 2018).

32



Comparative Studies on Purse Seine Fisheries in the Southeast Asian Region 2019

SOUTH CHINA

A . - PACIFIC OCEAN

<

Wm- ndian Ocean | of Sumatera) - Sunda Strait FMAT7I4 : Tolo Sea

FMAST mmmdm-wdmm-msﬂ-murms; FMA7IS - Tomni Bay - Maluku Sea - Halmahera Sea - Seram Sea - Berau Bay
FMATI1 @ Karimata Strait - Natuna Island - South China Sea FMA716 @ Sulawesi Sea - North of Halmahera

MATI2 : Sea FMAT717 : Cendrawasih Bay - Pasific Ocean

FMATI3 @ Strait - Bone Bay - Flores Sea - Bali Sea FMAT7I8 :  Aru Sea -Arafuru Sea - East of Timor Sea

Figure 15. Eleven (11) Fisheries Management Areas (FMA) in Indonesia marine waters.
Source: FAO Fisheries and Aqualculture Country Profiles, Indonesia by the Food and Agriculture Organization, 2011b
(http://www.fao.org/fishery/facp/IDN/en).

IV) Malaysia

The marine fishery sector is an important sub-sector in Malaysia and plays a significant role in the
national economy, with more than 130,000 fishers in marine fishery in 2016 (SEAFDEC, 2018).
Malaysia has contributed 1.46 million MT or 8.8% of the Southeast Asia’s marine capture fisheries
production in 2014 (SEAFDEC, 2017). In 2009, pelagic fish contributed the highest landing to the
total marine fish landings in Malaysia at 38.1 % or 530,931 MT (Zulkifli, Richard, & Irman, 2013).
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Figure 16. Malaysia and her maritime boundaries.
Source: Maritime border of Malaysia.jpg by the Wikimedia Commons contributors, 2019.
(https://commons.wikimedia.org/w/index.php?title=Special: CiteThisPage&page=File%3 AMaritime_border_of Malaysia.jpg&id=
324966067).

V) Myanmar

Myanmar marine fisheries are classified into onshore, inshore and offshore fisheries. Onshore
fisheries operate in the mud flats and swamps caused by the ebb and flow of the tides. While inshore
fisheries operate in the shallow waters within 12 nm of the shore or within sight of shore, and fishing
trips last less than one day by artisanal and small-scale fishers using simple fishing gears in small,
locally-built vessels, powered or unpowered. Furthermore, offshore fisheries are operating out of
sight of land or beyond the 12 nm limit, requires large mechanized vessels with advanced fishing
gears and the main species caught are pelagic and demersal (Aung, 1995). Figure 17 shows that the
trend for marine capture fisheries production has been steadily increasing from 0.95 million MT in
2000 to 2.7 million MT in 2014, with an average rate of 125 thousand MT annually (SEAFDEC,
2017). In term of value, the country started to report the value from 2008 to the present, and the
trend showed increasing value by USD 479 million per year (SEAFDEC, 2017). Myanmar was
ranked second place, after Indonesia, for both quantity and value of marine capture fisheries

production of SEA in 2016 (SEAFDEC, 2018).
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Figure 17. The fishing landing from marine capture fisheries in Myanmar, 2000-2014.
Source: The Southeast Asian State of Fisheries and Aquaculture 2017 (SEAFDEC, 2017).

VI) The Philippines

In 2011, the Philippines was ranked 11" among top fish producing countries in the world with a
total fisheries production of 5 million MT comprising fish, crustaceans, molluscs, and aquatic
plants. The marine fisheries production in the country is contributed by municipal fisheries and
commercial fisheries. In 2015, 1.22 million MT of fish by municipal fishing (Figure 18) and 1.08
million MT of fish by commercial fishing (Figure 19) was landed, sum up to total of 2.3 million
MT of fish. The landing increased 43% in the following year 2016 with marine fisheries production
0f 2.99 million MT (SEAFDEC, 2018).
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Figure 18. Municipal fisheries production of The Philippines, 2006-2015.

Source: Country Report: The Philippines: 4th Core Expert Meeting on Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region (Eleserio & Romero, 2019).

Commercial Fisheries Production 2006-2015

1,500,000 -
1,253,941
1,226,205 <%
1,192,070 1,242,102
1,107,221
e 1,042,318 1,067,610 1,084,625
1,032,820

= 1,000,000 -
=
oo
s
°
(=
©

— 500,000 -

0 4

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Figure 19. Commercial fisheries production of The Philippines, 2006-2015.
Source: Country Report: The Philippines: 4th Core Expert Meeting on Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region (Eleserio & Romero, 2019).
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VII) Thailand

Thailand has a massive fishing industry. In 2016, the fishery production of Thai flag was
approximately 2.4 million MT with value of USD 4.3 million. Marine capture fisheries sector is
important for the economy of Thailand that contributed more than 1.5 million MT in 2018 and
involved more than 0.68 million people in the fisheries sector and related industries. Trend of marine
capture fisheries production of Thai flag shows increasing amount of landing of marine capture
fisheries from 1971 to 2005, and then, the rapid reduction of marine capture production after 2005.
The decreasing is considered as a result of that the access of Thai flag in foreign waters has been
ceased. For fishing grounds of Thai flag, the production from SCS doubled or tripled the production
from ANS (Figure 20). During 2014-2016, the quantity of landing was decreasing and the
production value was fluctuating compared to previous years (SEAFDEC, 2018).
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Figure 20. The marine capture fisheries production of Thailand, 1971-2011.

Source: Current Status of Purse Seine Fisheries in the Southeast Asian Region (Department of Fisheries Malaysia, 2015a).

VIII) Viet Nam

The marine water of Viet Nam is divided into four management areas which are Tonkin Gulf,
Central, Southeast and Southwest. Marine captured fisheries play an important role in the social and
economic development. Since 2015, the production of caught sea fish was reported more than 2
million MT (General Statistic Office, 2017).The total number of fishing vessels have increased
rapidly from about 79,996 units in 2007 (Raja Bidin & Abdul Razak, 2016) up to 108,706 units in
2016 (Table 2).
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Table 2. The number of fishing boats in Viet Nam, 2008-2016.

Year Number of fishing boats
Tonkin Gulf Central Southeast Southwest Total

2008 29,582 36,342 23,815 12,492 102,231
2009 34,611 45,186 24,570 15,959 120,326
2010 39,511 47,220 21,490 19,800 128,021
2011 42,659 42,580 26,368 16,756 128,363
2012 40,167 40,713 25,163 17,082 123,125
2013 38,836 38,734 24,065 15,381 117,016
2014 30,860 38,144 21,311 14,771 105,086
2015 RO 37T 38,339 21,771 14,821 107,308
2016 34,490 37,397 22,140 14,679 108,706

Source: Country Presentation: The Purse Seine Fisheries in Viet Nam (Tuyen, 2018)

3.2. Purse seine as the common fishing gear exploiting small pelagic fishes

Small pelagic fish are caught by various type of fishing gears and vessels. The top three main gears
in SEA are trawls (44.5%), purse seine (30.5%) and drill/gill net (13.5%) as shown in Figure 21
(SEAFDEC, 2018). Purse seiners have contributed second largest to the marine capture fishery,
reflecting the importance of PS fisheries in the SEA region.

Push/Scoop Net
Falling net

0.6%
Seine net Hook and lines
1.2%

; 1.6%
- Lift net
S
Others __ 1.0% i 0.5%

5.1%

Figure 21. SEA marine capture fishery production by type of fishing gear used in 2016.
Source: Fishery Statistical Bulletin of Southeast Asia 2016 (SEAFDEC, 2018, p. 16).
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In SEA region, purse seines had been used since the nineteenth century, to catch pelagic
fishes as alternative to trawl. Earlier, the fisheries make use of various surrounding nets that had
been modified into simple purse seines, and later, the use of commercial purse seines had been
picked up by many countries in the region (Bidin & Razak, 2016). Each country uses different
category of PS, either based on length or tonnage of the vessels or type of Fishing Aggregating
Devices (FADs). Indonesia, Malaysia, Myanmar and Thailand categorized their purse seiners

according to the vessel’s Gross Registered Tonnage (GRT).

I) Brunei Darussalam

Purse seine technology was first introduced in Brunei Darussalam in 1985 with seven (7) licenses
being issued to the locals. Out of 30 unit registered marine fishing vessels in 2013, twelve (12) was
purse seiners (Noorizan & Nur-Agqilah, n.d.). There are two types of PS in Brunei Darussalam which
are fish purse seine (FPS) and tuna purse seine (TPS). The FPS use FADs and luring lights as fishing
aids to herd the small pelagic. The purse seiners are propelled by a single inboard marine diesel
engine with power ranging from 190 to 320 horsepower (HP), and mostly run at a cruising speed of
about 10 knots in going to the fishing ground. The commercial purse seiners in Brunei Darussalam
operate on a one-day (1) trip basis for some reasons like the limitation on the size of fish storage

onboard and the quality of fish landed.

Initially no proper data recording of PS catch was recorded, but starting from 2001, DOF of
Brunei Darussalam began providing incentives to the fishers as encouragement for them to record
the necessary information, hence as the result, the relevant PS fisheries data has been compiled.
Figure 22 shows the fluctuated landings by PS from 2001 to 2017. Table 3 gives the details of PS
vessels used in the study of pelagic fisheries in 2003-2005 conducted by SEAFDEC.
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Figure 22. Landing trend of commercial purse seine fisheries in Brunei Darussalam, 2001-2017.
Source: Country Report: Brunei Darussalam: The 4" Core Expert Meeting on the Comparative Studies for Management of Purse
Seine Fisheries in the Southeast Asian Region. (Sheikh Al-Idrus & Marzini, 2019).

Table 3. Technical details of the purse seine vessels used in the study ‘Sustainable Pelagic Fisheries
in the SCS, 2003-2005".

Vessels name Zone Engine Engine Vessel Length Mesh Net
Type Power size size Length

(HP)  (GRT) (m) (cm) (m)

Azam 3 Inboard 320 70.0 21.43 2.5 600

Radims 2 9 Inboard 190 S 21.00 2.5 400

Radims 3 2 Inboard 190 60.0 21.30 2.5 400

Sri Jaya Gadong 3 2 Inboard 250 55.0 18.78 2.5 400

Source: National Country Report for Brunei Darussalam (Matzaini H. Juna, Ranimah H A Wahab, & Cinco, 2007).

II) Cambodia

The modern technologies like bottom trawl and PS was introduced in 1950s in Cambodia. Purse
seiners are allowed to operate in shallow or deep water to exploit the small pelagic fishes. However,
the number of PS vessels was declining from thirteen (13) unit in 1992 to only one (1) unit in 2012
(Table 59 in chapter 6) due to increasing use of pair trawls and gill nets. Figure 23 and Figure 24
shows the examples of PS boats in Sihanoukville province. The PS vessel in Tomnop Rolok is
lengthier than PS vessel in Sihanoukville although being in the same province (Table 4). The
industrial mackerel fishery operates at offshore using PS or driftnets with boat engines up to 50 HP.
The PS operates only during the dry season period of 5 months (20 days per month). The PS boats
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have crews of about 15 to 30 people (Puthy & Kristofersson, 2007).

Table 4. Type of purse seine vessels in Cambodia waters.

Type of purse seine Boat Location
Scad, Sardine, Rastrelliger spp., Anchovy LOA: 20 m Tomnop Rolok
Anchovy purse seine HP: 350 Sihanoukville
LOA: 18 m
. ' HP: 190
Scad, Sardine purse seine LOA: 17 m
HP: 300

Source: Country Presentation: Purse Seine Fishery in Cambodia (Chea, 2018).

Figure 23. Purse seine long-tailed boats in Sihanoukville, Cambodia.
Source: Country Presentation: Purse Seine Fishery in Cambodia (Chea, 2018).

41



g
’%

(

- SEAFDEC/MFRDMD

Figure 24. Purse seine fishing vessel in Sihanoukville, Cambodia.
Source: Country Presentation: Purse Seine Fishery in Cambodia (Chea, 2018).

III) Indonesia

As a country that has very high landings of marine capture for many decades, Indonesian fishers
keenly use PS to catch the small pelagic fish. Currently, there are three (3) kinds of PS; small,
medium and large as state by Imron and Suwarso (2018), in which medium and large PS fisheries
began from Central Java in 1973, and since then expanded to the eastern water. The current number
of PS vessels is about 28,000 units, which is 16% of total fishing gears from the Java Sea (Suwarso
& Duto, n.d.). The PS vessel is made of wood and wood fibre-plated, GRT between 28 -117 tonnes
(average 64 tonnes). The PS net length vary from 450 m to 570 m, net width of about 42 m; one-
inch (1) mesh size. The main engine (Nisan) has a horsepower of 180 — 380 HP, equipped with a
genset of Mitsubishi type. The number of crews are about 20-25 people, with days at sea range from

11 to 20 days (Suwarso, Imron, Duto, & Asep, 2018).

The purse seiners that operate in SCS are from Palembang, Pemangkat and Pekalongan. The
difference between them is the purse seiners from Pekalongan and Palembang usually use combined
light and FAD while purse seiners from Pemangkat utilize light without FAD to attract the school
of fish prior to fishing. Figure 25 shows the example of design and size of one boat-PS and its nets

size at Pekalongan, Central of Java that are used to catch short bodied mackerel and scad.
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Meanwhile Figure 27 and Figure 26 show the example of PS boat and design of the PS net in
Pemangkat, West Kalimantan. The design of PS fishing gear was emanated from local fishers with

the approval of the central government (Suwarso, Imron, Duto, & Asep, 2018).
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Figure 25. Design of surrounding net and purse seine boat at Pekalongan, Central of Java.
Source: Small Pelagic Purse Seine Fisheries Status in Natuna Sea and Adjacent Waters (Suwarso, Imron, Duto, & Asep, 2018).
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Figure 26. Design of purse seine net in Pemangkat, West Kalimantan, Indonesia.
Source: Small Pelagic Purse Seine Fisheries Status in Natuna Sea and Adjacent Waters (Suwarso, Imron, Duto, & Asep, 2018).
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Figure 27. Example of purse seine boat in Pemangkat, West Kalimantan, Indonesia.
Source: Small Pelagic Purse Seine Fisheries Status in Natuna Sea and Adjacent Waters (Suwarso, Imron, Duto, & Asep, 2018).

IV) Malaysia

The two types of PS employed in Malaysian waters are anchovy purse seine (APS) and fish purse
seine (FPS). The PS vessel is categorized based on gross tonnages GRT (Sallehudin & Abdul-
Wahab, n.d.). Most of PS vessels in Sabah water is in category of 40 to 70 GRT and equipped with
fine mesh and coarser mesh (Mohd Zamani, 2018). Although anchovies usually contribute only
small percentage to the total marine landings, the APS fishery is very important in WCPM,
especially in northern part of Straits of Malacca (Pangkor Island, Perak; Tanjung Dawai, Kedah;
Langkawi Island, Kedah). The APS is allowed to operate in area within 1-8 nm, has boiling facilities
onboard, and operates with or without spotlight. In WCPM, all APS operates during daytime only.
Table 5 shows the differences between APS without spotlight and APS with spotlight in the

Malaysian waters.

Table 5. The differences between anchovy purse seine without spotlight and anchovy purse seine
with spotlight.

Anchovy PS Anchovy PS-Light

Day operation (0800 — 1700) Night Operation (1700 — 0800)
Searched for the school of fish Fishes are attracted by the light
Length net: 915 m Length net :73 m

Width net: 146 m Width net: 31 -36 m

No of crew: 25 No of crew: 7-15

Source: Country Presentation on Purse Seine Fisheries in the East Coast of Peninsular Malaysia (Sallehudin, 2018).
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The FPS vessel becomes more efficient in catching small pelagic fish with the support of
high technology equipments like radar, GPS, sonar, echo-sounder, deck machinery, and can
operates with or without FADs. The traditional luring materials are made of coconut leaves and
anchored by several concrete sacks, while the FADs like light raft, fish shelter or ‘unjam’ are
normally set in the areas with a depth exceeding 40 m (DOF, 2015a). The FPS using spotlights as
FADs manages to catch more fish per haul and more species of fish, although the small mackerels,
Rastrelliger spp. is still dominating the catch. Figure 28 shows the design of PS nets that are made

of nylon while Figure 29 shows the example of PS vessels in Malaysian waters.
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Figure 28. Design of purse seine net in Sarawak, Malaysia.
Source: Country Report on Purse Seine Fishery in Sarawak (Jamil, Country Report on Purse Seine Fishery in Sarawak, 2019).

Figure 29. The example of purse seine vessel in Malaysia.
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The fishing areas in Malaysia can be divided into four (4) sub-regions, namely the West
Coast of Peninsular Malaysia (WCPM), East Coast of Peninsular Malaysia (WCPM), Sarawak and
Sabah. Figure 30 summarizes the PS landings in all fishing areas in Malaysia from 2008 to 2013.
In ECPM, the trend for FPS, APS and overall PS landings over twenty-year period 1993-2017 were
fluctuated, where it reached peak in 2016, then drop drastically in 2017 (Figure 31). Meanwhile, in
WCPM, the landing by PS from 1984 to 2015 was recorded according to PS vessel GRT (Figure
32), in which since 2003, PS with GRT more than 40 tonnes landed very high catch of pelagic fish.
For 2017, PS had landed 128,544 MT of small pelagic fish, more than 20% from the total marine
capture landings in WCPM in that year (Abdul Wahab Abdullah & Sallehudin Jamon, 2018).
Sarawak’s purse seiners had landed 7,391 MT of fish in 2017, which has been declining since 2014
(Figure 33) (Mr. Jamil Musel, 2018).

YEAR 2008 2009 2010 2011 2012 2013
s TOTAL . WCPM a ECPM Sahah, Sarawak & LABUAN

Figure 30. The purse seine landings in different areas in Malaysia, 2008-2013.

Source: Current Status of Purse Seine Fisheries in the Southeast Asian Region (Department of Fisheries Malaysia, 2015a).
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The total landings of pelagic fish and anchovy by type of purse seine in
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Figure 31. The total catch by purse seine, fish purse seine and anchovy purse seine in ECPM,

1993 -2017.
Source: Country Report: Malaysia - East Coast of Peninsular Malaysia (Sallehudin, 2019).
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Figure 32. The landing by FPS according to boat GRT group in WCPM, 1984-2015.
Source: Country Report: Malaysia - West Coast of Peninsular Malaysia (WCPM) (Abdul-Wahab, Country Report: Malaysia -
West Coast of Peninsular Malaysia (WCPM), 2019).
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Figure 33. The total landing of fish by purse seiners in Sarawak, 2009 - 2017.

Source: Country Report on Purse Seine Fishery in Sarawak (Jamil, Country Report on Purse Seine Fishery in Sarawak, 2019).

V) Myanmar

In southern Rakhine and Tanintharyi regions, PS is the main fishing gear used to exploit the pelagic
fishes. There are two main types of PS vessels in Myanmar waters, namely the fish purse seine
(FPS) that used to catch pelagic species like hilsa, mackerel and sardines, and the two boats seine
(APS) used to catch anchovies in the coastal waters. The number of FPS and APS in Myanmar is
summarized in Table 6. The FPS vessel is 50 — 100 GRT, operates in traditional way without the
FADs, but uses sonar with help of expertise to search for the school of fish (Figure 34). Hilsa fish
is the main harvest of FPS from October to May. Meanwhile, the APS vessels use engine less than
2.5 HP and the length of a boat is less than 30 feet (Figure 35). The APS boat is used to catch the
anchovies especially genus Stolephorus, however it also harvests small mackerels Rastrelliger spp.

and sardines Sardinella spp. species (Table 7).

Table 6. The number of purse seine fishing vessels in Myanmar.

Type of Year

Gear 2007- 2008- 2009- 2010- 2011- 2012- 2013- 2014- 2015- 2016- 2017-
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

FPS 152 158 161 168 273 278 287 283 284 310 329

APS 375 374 375 377 366 362 360 297 217 350 350

Source: Country Report: Management of Purse Seine Fisheries in Myanmar (Shwe & Kyaw, 2019).
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Figure 34. Example of fish purse seine vessel in Rakhine, Myanmar.
Source: Country Report: Management of Purse Seine Fisheries in Myanmar (Shwe & Kyaw, 2019).

Figure 35. Example of the two boats seine or anchovy purse seine in Rakhine, Myanmar.
Source: Country Report: Management of Purse Seine Fisheries in Myanmar (Shwe & Kyaw, 2019).
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Table 7. The landings by anchovy purse seine in Myanmar, 2005-2014.

Year No. of Catch (MT) Total
poats Anchovy  Sardine Ras:;:ll)hger Others (MT)

2005-2006 368 4,505 1,457 100 1,030 7,092
2006-2007 377 1,978 1,842 30 3,857 7,707
2007-2008 375 5,024 1,028 58 3,022 9,132
2008-2009 374 6,188 2,215 44 2,170 10,617
2009-2010 375 6,973 3,216 20 3,998 14,215
2010-2011 377 7,873 3,926 32 4,301 16,132
2011-2012 366 5,031 1,816 53 5,812 12,712
2012-2013 362 4,205 2,510 79 4,098 10,892
2013-2014 360 2,156 4,773 124 6,899 13,952

Source: Country Report: Management of Purse Seine Fisheries in Myanmar (Shwe & Kyaw, 2019).

VI) The Philippines

Ring net is the most used fishing gear in the country, nonetheless majority of commercial fisheries
are purse seiners which target the small pelagic fish, particularly round scads, sardines and Indian
mackerel. Out of 1.3 million MT of landed marine fish, 60% were caught by PS (Belga, n.d.). There
are two types of PS used in country which are the sardine/scads/mackerel purse seine (SPS) and
Tuna purse seine (TPS). The minimum mesh size requirement for SPS is 19 mm and tuna purse
seine is 3.5 inches (Figure 36). The PS vessels in Philippines are bunt on one side and mechanically
hauled by power block or improvised hauling device. The PS highest catch was in 2008, and then
the value declined until 2016, and increased again in 2017. Meanwhile, the number of PS boat

increased drastically in 2012 and dropped 2015 afterwards (Figure 37).
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Figure 36. The design of purse seine net in the Philippines.
Source: Purse Seine Fisheries in the Philippines (Lamarca, 2016).
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Figure 37. The landings and number of purse seine boats in The Philippines, 1997-2017.
Source: Country Report: The Philippines: 4th Core Expert Meeting on Comparative Studies for Management of Purse Seine
Fisheries in the Southeast Asian Region (Eleserio & Romero, 2019).

VII) Thailand

In general, the PS fisheries contribute about 33% of national catch (Panjarat & Saikliang, Purse
Seine Fishery in Thailand, n.d.). In the past, there were five (5) main types of purse seine, namely
Chinese purse seine, Thai purse seine (black seine or locally known as Uan dum), mackerel purse
seine (green seine), bonito purse seine, and anchovy purse seine. Presently, the PS vessels can be
categorised into two main types according to the fishing licenses of Thailand, which are Thai purse
seine (TPS) and anchovy purse seine (APS). Both TPS and APS are commonly found in the Gulf
of Thailand (SCS) and ANS, and Table 8 gives the general details of TPS and APS vessels. The
TPS fishing operation techniques can be further divided into three types: free school (FS) operation;
light luring (LL) operation; and fish aggregating device (FAD) operation. The APS fishing
operation techniques used to be two types: FS and LL operations, where the latter is now prohibited.
Nowadays, APS operates only during daytime, using FS operation. TPS usually operates using 25
mm mesh size of the net and sometime can switch to 50 — 100 mm mesh size of the net to target

neritic tunas; however, switching between TPS and APS is not allowed.
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Table 8. Details of net and vessel of Thai Purse Seine and Anchovy Purse Seine.

Thai Purse Seine Anchovy Purse Seine
Net Polyamide Polyamide (knotless)
Net colour Black Green or brown
Length of net 400 — 1,800 m