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REPORT OF THE GULF OF THAILAND TECHNICAL MEETING ON MANAGEMENT
OF TRANSBOUNDARY SPECIES: INDO-PACIFIC MACKEREL

19-20 December 2018, Bangkok, Thailand

I Introduction

1. The Gulf of Thailand Technical Meeting on Management of Transboundary Species:
Indo-Pacific Mackerel was convened in Bangkok, Thailand from 19-20 December 2018. The Meeting
was attended by representatives from Cambodia, Malaysia, Thailand and Viet Nam, resource persons,
representative from SEAFDEC/UN Environment/GEF Fisheries Refugia Project, officers from
SEAFDEC Secretariat, SEAFDEC/Training Department (TD), and members of Regional Fisheries
Policy Network (RFPN). The List of Participants appears in Annex 1.

1L Opening of the Meeting

2. The SEAFDEC Secretary-General, Dr. Kom Silapajarn, welcomed all participants to the
Meeting. He appreciated the SEAFDEC-Sweden Project supported in organizing the event to address
on the need of the sub-regional cooperation to manage fisheries resources. He referred to the series of
technical consultations and the Gulf of Thailand sub-region meetings over the past years; attention in
recent years has focused on species such as anchovies, Indo-Pacific mackerel, and blue swimming
crab. He informed the Meeting that this Meeting would focus on Indo-Pacific mackerel (Rastrelliger
brachysoma), which is commercially and widely distributed in the GOT sub-region. He encouraged
the views and suggestions from participants for formulation of sub-regional management actions for
the sustainable fisheries of R. brachysoma in the GOT sub-region. Finally, he then declared the
Meeting open. His Opening Remarks appears in Annex 2.

III. Introduction, Objectives of the Meeting and Adoption Agenda of the Meeting

3. Ms. Saisunee Chaksuin, the Gulf of Thailand Sub-region Coordinator of SEAFDEC-Sweden
Project, provided a brief background of the Meeting. She emphasized that Indo-Pacific mackerel is
one of important species in the Gulf of Thailand Sub-region that need attention for their sustainable
utilization. Through a series of consultation among the countries, it was agreed to build up the
available information of Indo-Pacific mackerel and some necessary study is required such as the
DNA studies. Therefore, the SEAFDEC-Sweden Project supported the Gulf of Thailand countries to
collect the tissue samples of Indo-Pacific mackerel and analysis. The Prospectus of the Meeting as
appears in Annex 3.

4, She then informed the objectives of the Meeting are to disseminate the result from the DNA
studying of Indo-Pacific mackerel in the Gulf of Thailand Sub-region and to obtain ideas and view for
further actions/management plan of in the sub-region. After the Agenda was adopted without
any amendments. The Agenda is shown in Annex 4.

5. Before moving to the next agenda, Dr. Worawit Wanchana, Policy and Program Coordinator
invited participation countries to nominate representative to be a chairperson of the Meeting. Afterward,
the Member countries agreed to invite Dr. Kamonpan Awaiwanont to serve as a Chairperson of the
Meeting.

Iv. Sub-regional Initiatives on Transboundary Species Management

4.1 Gulf of Thailand Sub-region

4.1.1 Anchovy, Indo-Pacific Mackerel, Blue Swimming Crab (AIB) species
1



6. Dr. Worawit Wanchana provided a background of the sub-regional initiative on
transboundary species that discussed during the 5" Meeting of GOT sub-region organized in 2015.
During that meeting, the Gulf of Thailand countries prioritized the target species namely: Anchovies,
Indo-Pacific mackerel, and blue swimming crab (AIB) and suggested to work on the formulation of
the management actions including improvement of data collection to support long-term fisheries
management. He also recalled that the SEAFDEC-Sweden Project conducted a series of consultation
and trainings in order to increase understand of the stock status of the AIB species that includes the
Experts Group Meeting on Stock Status and Geographical Distribution of AIB Species and Technical
Meeting to Plan for Stock Study on AIB Species in the Gulf of Thailand, respectively.

7. He also reviewed on the status of AIB species which found that the stock status of anchovy
was declining in Viet Nam, likely stable in Thailand, while healthy in Malaysia. For Indo-Pacific
mackerel, it was declining in Cambodia and Thailand, while likely stable in Malaysia. For blue
swimming crab, it was declining in Thailand and Viet Nam while likely stable in Malaysia.

8. He concluded that there were preliminary data on AIB species available in GOT. Malaysia
and Thailand have comprehensive set of data used for management of AIB species such as fishing
grounds, larvae distribution area and catch and effort, while lack of data/information on AIB species in
Cambodia. His presentation as appears in Annex 5.

4.1.2 Monitoring, Control and Surveillance Networks

9. Ms. Pattaratjiit Kaewnuratchadasorn, SEAFDEC-Sweden Project Manager, presented the
Monitoring, Control, and Surveillance (MCS) network initiative which is emphasized on the importance
of regional and sub-regional cooperation as stated in the document RPOA-Capacity. She referred that
SEAFDEC-Sweden Project facilitated the discussion among the Gulf of Thailand countries on
development of MCS networks in the GOT since 2017. MCS focused on improved catch data;
improved traceability of fish products facilitates trade; improved catch data; improves scientific
assessments and recommendations; improved management of transboundary fish stocks, increased long
term profits; improved cooperation of surveillance reduce costs for surveillance and increases efficiency
of combating illegal fishery. Her presentation as appears in Annex 6.

4.2 Resources Mapping of Marine Fisheries Resources

10. Ms. Siriporn Pangsorn, Fishing Ground Information Scientist of SEAFDEC/TD presented
on the usage of The Geographical Information System (GIS) to produce the resource maps related to
the resources management. The data and information would be presented in the maps form and data
compiled from difference sources such as scientific papers, research works and questionnaire and
survey. The resource maps would help for make decision on the fisheries management. In her
presentation, she presented example of the GIS thematic maps of the distribution of fish species. Her
presentation as appears in Annex 7.

11. After her presentation, Dr. Worawit emphasized that the GIS is tool to help manager to
decide some number of management measure in managing the resources. Moreover, Mr. Pirochana
Saikliang reminded that the maps presented or when dissemination, it is important to indicate the
source of data according to time series, because of the changes occurred time by time.

V. Sub-regional DNA Study on Stock Structure of Indo-Pacific Mackerel (Rastrelliger
brachysoma)

5.1 Reviews Previous Activities in Relation to the Genetic Study

12. Dr. Worawit provided the background of the Sub-regional DNA Study on Stock Structure
of Indo-Pacific mackerel. He referred the objective of the study are to identify populations according to
2



spawning grounds and identify major population contributing to fishery catches in the Upper
Gulf of Thailand. He provided that the tissue samples were originally collected from four (4)
main spawning grounds included Samut Songkhram province, Prachuab Khiri Khan province,
Surat Thani province and Trat province. The sampling was collected every month. The results were
found that the genetic Mixed-Stock Analysis (MSA) of Indo-Pacific mackerel in upper Gulf of
Thailand. His presentation as appears in Annex 8.

13. Mr. Isara Chanrachkij inquired on whether the Department of Fisheries of Thailand has
collected the data on the hotspots of fish egg and distribution in the Gulf of Thailand. In response,
Ms. Ratanawalee Phoonsawat, Fisheries Biologist, explained that DOF collected all the fish eggs
and larvae by research vessels covered four (4) areas included Samut Songkhram, Prachuap Khiri Khan,
Surat Thani and Trat provinces.

5.2 Result of DNA Study on Stock Structure of Indo-Pacific Mackerel

14. Dr. Akarapong Swatdipong, lecturer from Kasetsart University, presented the result of DNA
study on stock structure of Indo-Pacific mackerel in the Gulf of Thailand, the presentation as appear in
Annex 9. The study was supported by DOF of Thailand and SEAFDEC-Sweden Project. He informed
the Meeting that the analysis results were based on 436 samples, collected from Trat, Samut
Songkhram, Prachuap Khiri Khan, Surat Thani, Pattani, Cambodia, Tumpat of Malaysia and Viet
Nam.

15. In his presentation, the results of DNA study showed that the Indo-Pacific mackerel populations
from four (4) places in Thailand, (Trat, Samut Songkhram, Prachuap Khiri Khan and Surat Thani)
are genetically different from each other in moderate levels while the populations from Cambodia,
Pattani and Tumpat (Malaysia), and Viet Nam are genetically different to each other in low levels.

16. It was revealed that the mackerel population from Tumpat, Malaysia was genetically close to
the mackerel from Pattani which is according to the close geographical distance between the
sampling localities. The mackerel populations from Cambodia and Viet Nam (figure 3 in his
presentation) cannot be clearly genetically separated.

17. While acknowledging the results of the DNA study, Mr. Pirochana suggested to also use data
of length frequency of mackerel of each country, would provide a clear picture of the fish migration
around Cambodia and Thailand. In addition, Dr. Tanuspong also suggested collecting data by
seasons.

18. While noting the significant of data and information of the hotspot of fish eggs and larvae,
Ms. Ratanawalee confirmed that Thailand conducted the study of fish egg and larvae in the Gulf of
Thailand.

19. Ms. Pattaratjit stated that the SEAFDEC-Sweden Project provided several activities
(consultations, trainings) to improve understanding of the stock status of the Indo-Pacific mackerel
for the development the management plan. She hoped based on the results would provide steps
towards to continue such plan. She also mentioned that another on-going Fisheries Refugia project
which also has the same focus would use these results for continuation of the initiative.

VI. Relevant Technical Information

6.1 Suitable Areas for Fish Larvae according to Sea Surface Temperature and
Chlorophyll-A

20. Dr. Methee Kaewnern, resource person from Kasetsart University of Thailand, presented
the information of concentration of chlorophyll-a which collected from MODIS data by NASA
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in format of Satellite imaginary (Aqua+Terra Satellite) daily. He mentioned that the other factor
may be related suitability of the larvae is sea surface temperature, which also can be downloaded
from MODIS in order to determine the suitability area of fish larvae. According to the study,
the presence of larval closely related to the availability of chlorophyll-a, and the range of
temperature.

21. He further presented that the area of the fish larvae distribution followed the three categories
of suitability included most suitable area, moderate suitable area and low suitable area. The prediction
by DOF Thailand about area closure of the year 2018 has similarity to the distribution of larvae
regarding to this analysis.

22. He concluded that plankton is one of other factor related to migration of fish. This is based on
the study of stomach content to confirm species of plankton. The conclusion was the good
environment condition for larvae is during December, when the chlorophyll-a density is high and the
water temperature is optimum. His presentation as appear in Annex 10.

23. Dr. Somboon Siriraksophon inquired about the optimum temperature range is much
narrowed. Dr. Methee explained, based on the scatter plot analysis, the fish larvae with high density
found in depth temperature range. If the temperature increased more than optimum, the larvae may be
moving down to find the optimum temperature.

6.2 A Preliminary Investigation of Marine Larvae Transport in the Gulf of
Thailand Using Numerical Model

24, Dr. Tanuspong Pokavanich, resource person from Kasetsart University, presented model of
water transport in the Gulf of Thailand. The water movement in the GOT dominated by monsoon,
density changes, and the general of wind which is changing in term of space of the areas.

25. He continued presented that the study of the hydrodynamics, water flow and circulation
of the GOT using numerical modeling. However, more field observation data is needed to validate
the Gulf-scale model. The marine larvae dispersal can be investigated using numerical modeling
technique providing information of the spawning ground and data to validate the model. The
preliminary results showed that strong variation of seasonal patterns of the larval dispersal and clearly
indicate the cross-(country) boundaries of the larvae transport in the GOT. His presentation as appear in
Annex 11.

26. Ms. Saisunee inquiries that this model used the single value of seafloor roughness in
represent of the GOT area is this reliable with the current status of the GOT, that referred to the
possibility of the change of water movement in the GOT due to the installation of artificial reef which
along the GOT coastal areas. Dr. Tanuspong explained that the single value of seafloor roughness
was considering as average scale of the whole GOT. The artificial reefs are not cause to affect the
water movement in the whole GOT.

217. In the discussion, the Meeting agreed that for larval dispersal can be investigated using

numerical modeling technique providing knowledge of the spawning ground and data to validate

the model and the preliminary results show that strong variation of seasonal patterns of the larval

dispersal and clearly indicate the cross-(country) boundaries of the larvae transport in the GOT.

VII. Discussion on DNA Study Result and Relevant Physio-Biological Information and
Recommendations

28. The Meeting took note the results of DNA study, however, some sampling site such as

Tumpat in Malaysia, that is very close to Pattani, Thailand, the Meeting was asked if possible to add
one station further distance from Tumpat. In response, Malaysia delegate explained that the current
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site is a part of fishing ground representative for collecting sample, which difficult to find the mackerel
at other sites.

29. According to MSA (Mixed-Stock Analysis), the mackerel taken from Trat fishing area has
been contributed by genetic resources from four countries included Cambodia, Malaysia, Thailand
and Viet Nam. In order to understand the migration of populations in the GOT the use of numerical
modelling technique could be a good choice for considering. Nevertheless, it needs to validate the
model.

30. The possible factor that influence migratory and movements of populations as explained
by Dr. Methee included the availability of chlorophyll-a, the suitable temperature. The other migratory
routes influenced by tidal current, water movement generated by monsoon and wind direction. The
broodstock movement in the areas of GOT was studied since decades ago and indicated the migratory
route of major mackerel population, originating from lower GOT and nursing in the inner GOT until
to maturity, and then migrating to its natal spawning ground. The current study however describe a
number of mackerel populations and their possible routes of migration to the Trat fishing ground, the
area close to border between Thailand and Cambodia that has not been largely previously studied for
the mackerel.

31. The element that required for resource mapping for management propose should be
comprised of spawning ground, nursing ground and fishing ground. For the spawning ground,
the identification of egg and larval hotspots is further required. This should be part of restricted areas
during the spawning season by closed season regulation. The information on juvenile appearance
and distribution would be use to protect nursing ground by prohibiting the use of fishing gears
with small mesh size. However, the mackerel in larval and juvenile stages are morphologically similar
to other small pelagic fishes and difficult for species identification. Thus, technical information for
the identification would be needed. As the Trat fishing ground is adjacent Cambodia and also Viet
Nam, the future study of MSA in Cambodian and Viet Namese waters for mackerel resource mapping
was mentioned.

VIII. Development of Sub-regional Plan for Managing Transboundary Species of Indo-
Pacific Mackerel in the Gulf of Thailand Sub-region

8.1 Fishing Effort (and catch) Control System in Thailand: A Case of Pelagic Fish

32. Dr. Pavarot Noranarttragoon, resource person from the Department of Fisheries (DOF),
Thailand, firstly provided information on the current legal framework for fisheries management
approved by Thailand cabinet namely: 1) the Royal Ordinance on Fisheries 2015, 2) the Royal
Ordinance on Fisheries (No.2) 2017 and 3) Marine Fisheries Management Plan of Thailand 2015-
2019 (FMP). The Royal Ordinance on Fisheries had three (3) important sections included Section 24:
using the reference point for as the basis for determination for Maximum Sustainable Yield (MSY)
and approach the issuance of fishing license, Section 30, this reference point from best scientific
methods and Section 36 the following specified contents including the maximum allowable catch in
fishing license.

33. He explained that the MSY in Thailand use as reference point for fishing license issuance
which categorized into three groups of species are demersal fish, pelagic fish, and anchovy.
Thailand also set the Total allowable catch (TAC) determination and catch allocation base on MSY.
After careful consideration, DOF allocated to the group of vessel under approved by national
committee.

34. He also presented the opportunities and challenges four (4) points included; 1) Current
management system, DOF already have legal framework, tools, and facilities to implement full output
control, like Individual Transferable Quota (ITQ) 2) Individual catch transfer implemented 3) In the
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regional are tropical multi-species fishery very hard to set TAC 4) Species-specific TAC and 5) Catch
target might be achieved without catch because of some fishermen discard small fish in the sea. His
presentation as appear in Annex 12.

35. Mr. Le Tran Nguyen Hung sought the clarification on the criteria to allow the TAC for each
fishing vessel and all fishing vessel in Thailand have the fishing logbook. Dr. Pavarot explained
that the determination on TAC and allocated in three (3) group of fish included; 1) demersal group
allocated to trawler and trap; 2) pelagic fish allocated to purse seine and gill net; and 3) anchovy
allocated to anchovy purse seine and anchovy falling net. In addition, DOF has CPUE per hour
or per day from research. Regarding to the logbook, DOF apply the logbook in commercial vessel
which can record 100%, while for the artisanal fisheries, the DOF officers conduct the survey and
collect the data every month for catch species composition.

36. Mr. Buoy Roitana inquired about the free software on Fishing info and mention to the
Surplus production model which is very complicate and difficulty to management single species. Dr.
Pavarot explained this software developed by Thai DOF and only utilized in the Thailand. He further
explained that the different from input data in surplus model input historical catch data while the
analytical model input length one year data.

37. Dr. Somboon provided more information on establish software in the ASEAN set up the
control neritic tuna for stock assessment. The SEAFDEC-Sweden project supported the free software
for stock assessment on longtail tuna and kawakawa in the region which can get form SEAFDEC
secretariat or download from the website.

38. Dr. Tanuspong asked the reasons on statistical catch decrease rapidly. In response, Dr.
Pavarot explained that the catch decreased during the last three (3) years because in 2014 Thailand
announce the close area in the Gulf of Thailand during two (2) month (June and July) until August the
fishing vessel can operate in the area. It was found that mostly catch were caught is mature size,
however, DOF did not collect the information of environmental factor.

8.2 Plenary Discussion

39. Dr. Worawit presented and facilitated discussion on explicitly the summary of the different
studies conducted in the GOT by DOF Thailand that can be considered in the formulation of joint
management plans, other future studies as well as future planning and policy formulation of the GOT.
The following observation and recommendations were agreed by the participants in the Meeting.

i. The major findings from DNA study on population/stock structure of were enumerated
below. However, replication of the study will further validate the results.

ii. There is genetic similarity or differentiation among the populations which found in the
GOT (Cambodia, Malaysia, Thailand and Viet Nam) through Principle Component Analysis
(PCA).

- Thailand populations are genetically different to each other in moderate level.

- Cambodia, Viet Nam, Malaysia and Thailand (Pattani) population are genetically
different to each other in low level.

- Mixed-Stock Analysis (MSA) in Trat fishing area revealed the resources contributed
by GOT countries.

- Larval dispersal can be analyzed using numerical modeling technique to provide
knowledge on the spawning ground and data from field observation is needed to
validate the model used.

- Preliminary results showed strong variation of the seasonal patterns of the larval
dispersal clearly indicate the cross- (country) boundaries of the larvae transport in the
GOT.



iii.  The key factors that influence migration and population movements
- Nutrient (e.g. chlorophyll-a) ; more algae, more larvae suitable area
- Tidal current (diurnal, monsoon) results to larval transport and migration route (s)
- Fishing activities
- Sea surface temperature must be between 28.75-30.25° C
iv.  Elements required for resource mapping development for management purposes
- Nursing ground
- Spawning ground (hotspot of larvae/egg)

- Fishing ground
- Fishing efforts (number of vessels, fishing license, quota, fishing days, CPUE and
etc.)
40. The Meeting identified current knowledge/available information of each country about this

species such as biology, fishing efforts and management measures and etc. The Meeting also
recommended the follow-up actions/needs towards development of the sub-regional transboundary species
management plan of Indo-Pacific mackerel at national level and sub-regional level. The details of the
Plenary Discussion as appear in Annex 13.

IX. Conclusion and Ways forward

41. The Meeting took note of recommendations, follow-up actions and needs towards
development of the sub-regional transboundary species management plan from national level and
sub-regional level. In order to confirm the procedure of future cooperate management in GOT, the
genetic term and fishery term (i.e. genetic stock and fishery stock) are needed to be noticed.
Therefore, the summary for further improvement and better understanding are placed Table 1 and
Table 2 as appear in Annex 14.

X. Closing of the Meeting
42, Dr. Kamonpan, in his capacity as the Chairperson of the Meeting, thanked all participants

for the fruitful workshop and requested everyone to call the attention of higher authority for support
on the initiatives and declared the Meeting closed.
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Annex 2
OPENING REMARKS

By Dr. Kom Silapajarn,
SEAFDEC Secretary-General

Distinguished delegates from Cambodia, Malaysia, Thailand and Viet Nam, experts, representatives
from UNEP/GEF/Fisheries Refugia Project and officers from SEAFDEC, Members of the Regional
Fisheries Policy Network, Ladies and Gentlemen, Good morning!

I would like to welcome all participants to this Technical Meeting on Management of Transboundary
Species: Indo-Pacific Mackerel, organized by the SEAFDEC-Sweden Project.

As you may already know the SEAFDEC-Sweden Project have been supported the Member
Countries in particular the building up the sub-region cooperation among the Gulf of Thailand
Countries with the special focus the fisheries resources and effective ecosystem management in
consistence with the Sustainable Development Goal 14: Life below Water. Through the series of Gulf
of Thailand Sub-region meetings over past the years, attention in recent years has focused on species
such as Anchovies, Indo-Pacific Mackerel and Blue Swimming Crab. At this meeting, we will
discuss on one of the targeted species is Indo-Pacific Mackerel (Rastrelliger brachysoma), in
particular, which is commercially important small pelagic fish, widely distributed in the four countries
of the Gulf of Thailand Sub-region. Realizing the population of the Indo-Pacific Mackerel has
declined in the Gulf of Thailand sub-region that brought many questions, is it due to overfishing,
pollution, loss of habitats, or climate change? Many responsible agencies have tried to look for the
answers.

Through the expert discussion among four countries few years ago, and based on available
information, in 2018, the SEAFDEC-Sweden Project and countries in collaboration with Kasetsart
University, we agreed to conduct the DNA study to understand and confirm if this species has the
relationship among Gulf of Thailand sub-region countries, around the coastal provinces of Viet Nam,
Cambodia, Thailand and Malaysia.

Ladies and gentlemen, we are pleased to organize this Technical Meeting to disseminate the results
of DNA analysis. This Meeting is also important since gathered both scientists and policy makers.
I wish to hear the view and suggestion for further consideration. This would be good example
of the collaboration among the Gulf of Thailand countries to bring our scientific knowledge,
analysis, planning and making the decision for appropriate management measures to ensure
the continuing of the productivity of the fisheries resources. It is anticipated that thereafter, the
results of the stock structure will be used as inputs to the Gulf of Thailand’s monitoring, control and
surveillance network for formulation of a sub-regional management actions for the sustainable
fisheries of R. brachysoma in the Gulf of Thailand Sub-region.

I hope this two-days meeting would have fruitful discussion and give the view for further actions
to broaden our perspectives. I would like to express my sincere appreciation for your presence today.
Finally, I wish all the best and have a good day.
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Annex 3

INTRODUCTION, OBJECTIVES OF THE MEETING AND ADOPTION AGENDA
OF THE MEETING

By Ms. Saisunee Chaksuin
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Annex 4
PROSPECTUS

I Background

Following up with the series of sub-regional activities in collaboration with the Gulf of Thailand countries
on technical aspect towards development of coordinated plan for sustainable management
of the transboundary species, there is an ongoing initiative on DNA study for understanding
the stock structure of Indo-Pacific Mackerel (Rastelliger brachysoma) as one of the transboundary species
identified by the Gulf of Thailand Countries through the course of activity implementation. It is expected
that findings from the DNA study could be used as a basis for formulation of the joint/coordinated plan for
management of the Indo-Pacific Mackerel for the Gulf of Thailand Sub-region.

In addition to that of DNA study carried out by the Department of Fisheries Thailand since 2016
in Thailand territorial waters. The SEAFDEC-Sweden project supported the Gulf of Thailand countries to
expand the work of such ongoing national initiative of Thailand by incorporating information obtained from
Thailand to other countries surrounding the Gulf of Thailand, including Cambodia, Malaysia, and Viet
Nam. With that support, DNA tissue samples were collected in Cambodia, Malaysia, and Viet Nam during
2018.

The Meeting aims to disseminate the result from the DNA study conducted the Gulf of Thailand countries
as abovementioned. It is envisaged that priority issues and challenges in moving toward joint/coordinated

management measures to sustain utilization of the Indo-Pacific Mackerel can be clarified and formulated.

1L Objectives of the Meeting

1. Disseminate the result from the DNA studying of Indo-Pacific mackerel in the Gulf of Thailand Sub-
region
2. Discuss on the suggestions and way forward for the development joint/coordinated management

plan for Indo-Pacific mackerel in the Gulf of Thailand Sub-region

II. Expected Outputs

1. Conclusion of the Indo-Pacific mackerel DNA pattern in the Gulf of Thailand Sub-region
2. Suggestion on action/management plan of Indo-Pacific Mackerel in the Gulf of Thailand Sub-
region

Iv. Expected Outcomes
Management/action plan of Indo-Pacific Mackerel in the Gulf of Thailand Sub-region
V. Date and Venue

The Gulf of Thailand Technical Meeting on Management of Transboundary Species: Indo-Pacific Mackerel
will be organized from 19-20 December 2018 in Bangkok, Thailand

VI Expected participants of the Meeting

1. Representatives from the Gulf of Thailand Countries:
e Two (2) representatives from the Gulf of Thailand countries included Cambodia, Malaysia,
Thailand and Viet Nam.

e SEAFDEC-Sweden Project Focal Point or SEAFDEC National Focal point for
the Gulf of Thailand Sub-region.
e One representative form senior official with experiences and expertise on DNA tissue sample
collections.
2. Representative from regional partners and resource persons.
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Annex 5

SUB-REGIONAL INITIATIVES ON TRANSBOUNDARY SPECIES MANAGEMENT
(ANCHOVY, INDO-PACIFIC MACKEREL, BLUE SWIMMING CRAB (AIB) SPECIES)

By Dr. Worawit Wanchana
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Annex 6

SUB-REGIONAL INITIATIVES ON TRANSBOUNDARY SPECIES MANAGEMENT
(MONITORING, CONTROL AND SURVEILLANCE NETWORKS)

By Ms. Pattaratjit Kaewnuratchadasorn
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Annex 7

SUB-REGIONAL INITIATIVES ON TRANSBOUNDARY SPECIES MANAGEMENT
(RESOURCES MAPPING OF MARINE FISHERIES RESOURCES)

By Ms. Siriporn Pangsorn
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Annex 8
SUB-REGIONAL DNA STUDY ON STOCK STRUCTURE OF INDO-PACIFIC MACKEREL
(RASTRELLIGER BRACHYSOMA)
(REVIEWS PREVIOUS ACTIVITIES IN RELATION TO THE GENETIC STUDY)

By Dr. Worawit Wanchana
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Annex 9
SUB-REGIONAL DNA STUDY ON STOCK STRUCTURE OF INDO-PACIFIC MACKEREL

(RASTRELLIGER BRACHYSOMA)
(RESULT OF DNA STUDY ON STOCK STRUCTURE OF INDO-PACIFIC MACKEREL)

By Dr. Akarapong Swatdipong
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Annex 10
RELEVANT TECHNICAL INFORMATION
(SUITABLE AREAS FOR FISH LARVAE ACCORDING TO SEA SURFACE TEMPERATURE
AND CHLOROPHYLL-A)

By Dr. Methee Kaewnern
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Annex 11
RELEVANT TECHNICAL INFORMATION
(A PRELIMINARY INVESTIGATION OF MARINE LARVAE TRANSPORT
IN THE GULF OF THAILAND USING NUMERICAL MODEL)

By Dr. Tanuspong Pokavanich

K1 Amplitude [cm/s] M2 Amplitude [cm/s]
N 1

100°E
Ti

idal current amplitudes (source: Yanagi and Takao, 1998a)
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Annex 12

DEVELOPMENT OF SUB-REGIONAL PLAN FOR MANAGING TRANSBOUNDARY SPECIES
OF INDO-PACIFIC MACKEREL IN THE GULF OF THAILAND SUB-REGION
(FISHING EFFORT (AND CATCH) CONTROL SYSTEM IN THAILAND:

A CASE OF PELAGIC FISH)

By Dr. Pavarot Noranarttragoon
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Annex 13

DEVELOPMENT OF SUB-REGIONAL PLAN FOR MANAGING TRANSBOUNDARY SPECIES
OF INDO-PACIFIC MACKEREL IN THE GULF OF THAILAND SUB-REGION
(PLENARY DISCUSSION)

By Dr. Worawit Wanchana
Discussion for Conclusion

1. Major findings from DNA study on population/stock structure of Indo-Pacific mackerel
e  Population differentiation is found in the Gulf of Thailand
e  Thailand populations are genetically different to each other in moderate level
e  Cambodia, Viet Nam, Malaysia and Pattani populations are genetically different to each other in low
level
e  Mixed-stock analysis in Trat fishing areas revealed resources of Indo-Pacific mackerel
are sharing among the GOT countries
e Indo-Pacific mackerel larval dispersal can be investigated using numerical modeling technique
providing knowledge of the spawning ground and data to validate the model
e  Preliminary results show that strong variation of seasonal patterns of the larval
dispersal and clearly indicate the cross-(country) boundaries of the larvae transport in
the Gulf of Thailand
2. Key factors that influence migration and population movements
e  Nutrient (e.g. chlorophyll-a)
e  Tidal current (diurnal, monsoon) > larval transport, migration route (s)
e  Fishing activities
e  Sea surface temperature
3. Elements required for resource mapping development for management purpose
e  Nursery ground
e  Spawning ground (hotspot of larvae/egg)
e  Fishing ground
e  Fishing efforts (no. of vessels, fishing license, quota, fishing days, CPUE, etc.)
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Annex 14
CONCLUSION AND WAYS FORWARD

By Dr. Worawit Wanchana

1. What do we know/have and don’t about this species ?
Topics C M T \%
Biology
- Size at first maturity * Y Y Y
- Size range of capture (depending on fishing gear) * Y Y
- Spawning ground (hotspot for larvae) Y
- Eggs and larvae abundance Y
- Migration routes (life cycle) Y
Fishing efforts and management measures
- No. of fishing vessels catching [IPM Y *
- Fishing ground of each fishing gear catching IPM Y Y
- Fishing gear restriction Y
- Fishing season closure Y Y
Other important factors influencing
the movement/migration of eggs, larvae, pre-mature,
post-mature
- Simulated mean flow velocity (not validate) Y
- Simulated larvae transport (not validated) Y
- Tidal current (diurnal, monsoon season- validated) Y Y Y Y
- Chlorophyll-A Y Y Y Y
- Sea surface temperature Y Y Y Y
2. Recommendations, follow-up actions/needs towards development of the sub-regional
transboundary species management plan: Indo-Pacific mackerel
National level
Recommendations | Follow-up actions/needs
Cambodia
1. Carry out research Study on biology throughout the coastline
2. Closing area Establish closing area near Thai and Viet Nam borders
based on the research results
3. Unclear transboundary Carry out genetic and fishery stock structure to

44



resource of IPM between
Cambodia and Viet Nam

understand. ..

Viet Nam

1. Fishing vessel

know no. of fishing vessels catching [IPM

2. Landing of IPM by type of

fishing gear

- know total landing of IPM
- species differentiation between R. brachysoma
and R. kanagurta of small size (consult Dr. Sommai)

3. Spawning ground

Hotspot of eggs and larvae and logbook
(refer to survey result conducted by MV SEAFDEC 2)

4. Stock assessment

Carry out survey to understand

5. Life cycle and closing area (s)

- Larvae species identification techniques
- Juvenile species identification techniques

Malaysia

(same as Cambodia and Viet Nam)

Fishing gear specification
among the GOT countries

Conduct training on fishing gear specification

Thailand

Increase no of specimen
for Surat Thani

(in addition to that 30 samples)

MSA for Pattani population

Integration or information
for policy formulation

Sub-regional level

Recommendations

Follow-up actions/needs

MSA study in Cambodia,
Malaysia, and Viet Nam

Fishery refugia project to be consulted with RSWG
for accommodating in their work plan of activity
(Cambodia and Viet Nam)

Monitor the change of tidal,
sea surface temperature

Consult with the countries the possibility to install data
logger in safe place of the participating countries,
or to have collaboration research with academic

Monitor larvae transport

(same as above)

Simulation of chlorophyll-a,
current, temperature, etc.

To coordinate and collaborate with the countries
(Fishery refugia project)

Biological and physical study
in the GOT

To follow-up with SWG physical oceanography
and larvae expert (JTF project)

Stock assessment

- To conduct stock assessment through existing SWG
(ASEAN-SEAFDEC)

- Procedures: (1) conduct population stock in the GOT;
(2) total landing; (3) MSA; and (4) prioritization of the most
important genetic stock

Establishment of database

- All important data/information for management
- Establish IPM specialist group

45




