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Experts Group Meeting on Stock Status and Geographical Distribution of Anchovy,
Indo-Pacific Mackerel and Blue Swimming Crab (AIB) Species in the Gulf of Thailand

22-23 September 2016, Bangkok, Thailand

. OPENING OF THE MEETING

1.  The Experts Group Meeting on Stock Status and Geographical Distribution of Anchovy, Indo-
Pacific Mackerel and Blue Swimming Crab (AIB) Species in the Gulf of Thailand was convened by
the SEAFDEC Secretariat in Bangkok, Thailand on 22-23 September 2016. Supported by the
SEAFDEC-Sweden Project, the Experts Group Meeting was attended by representatives and fisheries
experts from the countries bordering the Gulf of Thailand, namely: Cambodia, Malaysia, Thailand
and Viet Nam, and Resource Persons from the Department of Fisheries and Kasetsart University in
Bangkok, Thailand, as well as from Rambhai Barni Rajabhat University, Chanthaburi Province,
Thailand. Also in attendance were senior officials and staff from the SEAFDEC Secretariat, Marine
Fishery Resources Development and Management Department (MFRDMD), and Training
Department (TD); Members of the Regional Fisheries Policy Network for Malaysia, Thailand, and
Viet Nam; and observers from the Upper Gulf of Thailand Marine Fisheries Research and
Development Center, Faculty of Science of Kasetsart University, Department of Fisheries of Thailand.
The List of Participants appears as Annex 1.

2. The Senior Advisor to SEAFDEC, Dr. Magnus Torell welcomed the participants to the
Meeting, and briefed the objectives and expected outputs which include a set of information to
understand the stock conditions and status of anchovy, Indo-Pacific mackerel and blue swimming
crab (AIB) species in the Gulf of Thailand (GoT); as well as to obtain appropriate methodologies for
better understanding of the stock of AIB species. He recalled that the Meeting is being convened to
address the concerns raised during the GoT Sub-region Meeting in 2015. He then emphasized that the
recommendations of the Meeting would be used as inputs for the development of the future work
plans for the sustainable management these economically-important species in the GoT and would be
included as inputs for discussion during the next Meeting of the GoT Sub-region.

Il. ADOPTION OF THE AGENDA AND INTRODUCTION ARRANGEMENTS

3. The Background as well as the Agenda and Arrangements of the Meeting were presented by
Dr. Worawit Wanchana from the SEAFDEC Secretariat. He informed the Meeting that based on the
discussions during the previous meetings on the GoT Sub-region to assess the status of fisheries in
GoT, it was agreed that three priority economically-important species would be given focus in future
research activities in the GoT, namely: anchovy, Indo-Pacific mackerel and blue swimming crab. He
explained that the Experts Group Meeting would therefore serve as an avenue for better
understanding of the fisheries and the migratory pattern of the AIB species to facilitate the
development of joint management plans for these species in the countries surrounding GoT as well as
for the development of future plan of actions on such species. He added that SEAFDEC, on its part,
would continue to coordinate with the GoT countries, especially in facilitating the conduct of human
resources development activities to enhance the technical expertise of the countries with respect to
the management of the AIB species. He also cited that view of its geographical location, GOT Sub-
region includes Cambodia, Malaysia, Thailand, and Viet Nam, and that the participation of Malaysia
in the GoT meetings would complete the overall fisheries picture in the sub-region. He then
introduced the Provisional Agenda and Arrangements of the Meeting.

4.  The Meeting adopted the Agenda as shown in Annex 2.



I11. GULF OF THAILAND COUNTRIES’ PRESENTATIONS

3.1 Cambodia

5. In his presentation (Annex 3), the representative from Cambodia Mr. Suy Serywath cited that
there are difficulties in compiling fish catch landings in Cambodian fisheries, especially for the AIB
species. Although some information had been collected by the Fisheries Administration (FiA) of
Cambodia, such information are believed to be inconsistent and are only estimates in view of the
absence of standards and methods of collecting such data. It is therefore very difficult to obtain
relevant fisheries information on the AIB species from the landing sites and ports in the country’s
coastal provinces, especially that catch data are grouped and not classified according to species.
Nevertheless, he expressed the hope that once the country’s data collection system is improved
through enhanced capacity building not only in the aspect of data collection but also in species
classification, it would be able to come up with the stock status of the AIB species in its waters in the
future. He also informed that Meeting that under the Fisheries Law and proclamations of the Ministry
of Agriculture, Forestry and Fisheries of Cambodia, fishing gears using luring light and paired trawls
are prohibited while otter-board trawls are not allowed to operate in waters less than 20 m deep, and
catching mackerels is banned from 15 January to 31 March of each year. As part of the policy
management on marine fisheries, the country’s fisheries had been divided into small, medium and
large scales while fishing boats are classified as boats with no engine and boats with engine.

6.  During the discussion, the representative from Cambodia explained the difficulties encountered
in implementing the country’s management policy due to the absence of information about the
resources in these waters and that it would not be possible to draw a fixed line to define the depth of
the waters making it difficult for the country to control the use of fishing gears although Cambodian
fishing boats which are small could not also go very far to catch mackerel. However, small-scale
fishers are still allowed to fish even during the closed season but not the medium or large-scale.

3.2 Malaysia

7. The representative from Malaysia, Mr. Adul Wahab Abdullah specified that the status of AIB
species in his presentation covers only the East Coast of Peninsular Malaysia (Annex 4). For the
anchovy, the dominant species caught in Malaysia are Stolephorus commersonii, S. Indicus,
Encrasicholina heteroloba and Dussumieria elopsoides. Currently, there is an ongoing study aimed at
determining the present stock status of anchovy resource in the State of Kelantan, which is an
important anchovy fishing ground of East Coast of Peninsular Malaysia (ECPM). Anchovy fishing
season in ECPM starts in May and last until October of each year, and are caught by purse seines (for
day operation and night operation). For the Indo-Pacific mackerel, the main gears used are gill
nets/drift nets and purse seines and their catch is landed in the States of Kelantan, Terengganu,
Pahang, and East Johor. During 2009-2015, the highest quantities of mackerel were recorded in Zone
A in Kelantan and Pahang, and Zone B in Terengganu and East Johor. Blue swimming crab fisheries
in Malaysia are more common in the West Coast of Peninsular Malaysia than in ECPM, where
trawls, drift nets and crab traps are used to capture the crabs. Except for crab traps, the blue
swimming crabs are non-target species. He cited however that the status of the stocks of blue
swimming crabs is unknown in all the concerned fishing areas.

3.3 Thailand

8. In the presentation of Ms. Pakjuta Khemakorn, the representative from Thailand, she cited that
the most common anchovy species in the country are Encrasicholina heteroloba, E. punctifer, E.
devisi and Stolephorus spp. (e.g. S. indicus), and that the Indo-Pacific mackerel (Rastrelliger
brachysoma) and blue swimming crab (Portunus pelagicus) are also common (Annex 5). Anchovies
are mainly caught by anchovy falling net with and without luring light, and daytime anchovy purse
seine net. Reports have indicated a decreasing trend of anchovy catch from its peak at 139,326 metric
tons in 2004 to 97,102 metric tons in 2012.



9.  Ms. Pakjuta added that the fishing grounds for anchovies are the Northern, Eastern, Central and
Southern parts of GoT, with eggs and larvae that are mostly distributed in high density in Eastern and
Central parts. The existing management measures include issuance of fishing licenses based on Total
Allowable Catch (TAC), defined fishing zones and gear restriction in term of mesh size regulation.
For catching the Indo-Pacific mackerel, four main fishing gears are used, namely: purse seine,
encircling gillnet, paired trawl, and gillnet. Catch trends from these gears seemed to have increased in
the mid 2000s but catch of the mackerel from small-scale fisheries had been declining from 2003 to
2012. The fishing grounds for this mackerel are in the Central and Southern parts of GoT, while the
spawning grounds are reported to be located in Northern and Central parts, after which the fish
migrate to the Southern part. Meanwhile, two main fishing gears are used to catch the blue swimming
crab, i.e. crab gillnet and collapsible crab trap, using small fishing boats (10-20 GT). The existing
management measures include issuance of fishing licenses; defined fishing zones, i.e. restricted
coastal areas; gear restriction, i.e. mesh size of crab trap > 2.5 centimeters; enforcement of prohibited
fishing season for gravid crabs during October-December.

10. She informed the Meeting that specifically for the Indo-Pacific mackerel, the Department of
Fisheries of Thailand has been developing management plans that could be adapted based on the
changing situations of the country’s fisheries. During the enforcement of closed season and closed
area, commercial fishing vessels are not allowed to fish but artisanal fishing gears are allowed. At the
start, the fishers resisted such regulation, but now fishers understand that catching the fish spawners
will leave them without any young fish at all.

3.4 Viet Nam

11. In the presentation of the representative from Viet Nam Dr. Nguyen Khac Bat, it was clarified
that the transboundary waters between Viet Nam (Kien Giang Province) and Cambodia (Kampot
Province) is in the eastern part of the Gulf of Thailand. While Kampot has a coastline of 95 km, that
of Kien Giang is 200 km. The most important landing sites and fishing grounds in Kien Giang
Province are Phu Quoc, Nam Du and Tho Chu islands. The major fish species in the transboundary
area are anchovies, Indo-Pacific mackerel, and blue swimming crab (Annex 6). Anchovy is a very
important resource in Viet Nam with an estimated biomass of 140,000 metric tons in 2013, and is
mainly concentrated in Tho Chu Island. Two main fishing gears are used to catch anchovies, i.e.
traditional purse seine and pelagic paired trawl (introduced from China). Anchovy catch in Viet Nam
is used to produce fish sauce, dried anchovies, fish milk, etc. Blue swimming crab is another
economically-important species in Kien Giang Province. The fishing gears to catch blue swimming
crab are traps and gillnet where the main fishing grounds are in Phu Quoc and Kien Luong District.
From research results, it has been estimated that the biomass of the blue swimming crab was 7,130
metric tons in 2013, the total catch of blue swimming crab was reported at 7,854 metric tons,
therefore, the resource had been overfished. Indo-Pacific mackerel is mainly distributed in the
northeastern areas of the GoT. However, there had been only few biological and fisheries data on the
mackerel in Viet Nam, thus, there is a need for the improvement of the data collection system for the
AIB species to be able to compile biological, environmental and fisheries information on AIB
species. Nevertheless, this would also need continuous human resource development in order that the
expertise of the GoT countries would be enhanced, especially in the areas of species identification,
otolith analysis, DNA analysis, etc.

12. During the discussion, it was clarified that anchovies were caught from the lower part of GoT
from Phu Quoc to the border of Cambodian waters. Dr. Bat added that collection of data on anchovy
made use of a model which converts estimated total catch based on analysis from technical study.
Specifically, acoustic survey had been used to determine the biomass. Results of the analysis showed
that the stock of anchovy in Viet Nam could be over-fished or fully fished. The Meeting added that
the use of pelagic paired trawl to catch anchovy might make it difficult to manage the anchovy
resources.



IV. RELEVANT INFORMATION ON AIB SPECIES IN THE GULF OF THAILAND
4.1 Preliminary Data for AIB Species in the Gulf of Thailand

13. The representative from SEAFDEC/TD, Mr. Supapong Pattarapongpan presented some
information on AIB species in GoT based on results of research studies and surveys (Annex 7),
specifically in FAO Fisheries Area 71 (Western Central Pacific). This area encompasses the maritime
areas of Cambodia, Indonesia, Malaysia, Philippines, Singapore, Viet Nam, and Australia, also
includes the Gulf of Thailand. Anchovies in the area belong to the Family Engraulidae and two
Genera, i.e. Encrasicholina and Stolephorus, where 10 species were found in the GoT. The main
species are E. heteroloba (Ruppell, 1837) and S. indicus (van Hasselt, 1823). Records have shown
that the peak highest catch was recorded in 2004 (326,012 metric tons (MT)) and the peak lowest
catch was in 2013 (192,423 MT). As for the Indo-Pacific mackerel also known as short mackerel, the
main species is Rastrelliger brachysoma while two similar species are also found in the area, i.e. R.
kanagurta and R. faughni. The peak highest catch of mackerel in the area using purse seine and
falling net was in 1996 at 328,955 MT while the lowest catch had 3 peaks, in 1999, 2005 and 2010 at
289,285 MT, 283,984 MT and 259,354.56 MT, respectively that never reached 300,000 MT as
recorded in 1996. As for the blue swimming crab, he cited that this is caught by traps and gillnet.
Catch of blue swimming crab showed declining trend from 1999 until 2007, but started to increase
from 2008 until 2014 when the catch appeared stable. Therefore, there is a need to observe such trend
carefully to make sure that the stock of blue swimming crab in the GOT is sustainable.

14. In the discussion, it was suggested that results of the many research studies conducted on the
Stolephorus heteroloba (short head anchovy) before its genus hame was changed to Encrasicholina
heteroloba, should be reviewed in order to obtain better understanding on the biology and fisheries of
the species. In addition, there is a need to standardize the measurement of the length of fish whether
to use standard length (SL) or fork length (FL) or total length (TL) in order to harmonize the
reference points which is useful in developing the transboundary approach for the conservation and
management of the species.

4.2  Study on Indo-Pacific Mackerel Resource in Relation to Sea Surface Environment in the
Gulf of Thailand

15. The Resource Person from Kasetsart University, Dr. Methee Kaewnern presented the status of
Indo-Pacific mackerel in the GoT in relation to sea surface environment (Annex 8). He cited that
based on results of many studies, the Indo-Pacific mackerel stock in GoT had reduced by 10-20%
during the past two years from 2014 to 2015, in spite of the enforcement of seasonal closure
measures. Therefore, he conducted a study on the changing population of the Indo-Pacific mackerel
using satellite data and taking into consideration changes in the chlorophyll-a on the water surface,
plankton, water quality, distribution of fish larvae, biological and ecological data for adult fish, and
economic data. Results indicated that changes of the phytoplankton affected the distribution of fish
larvae as it had some impacts on the optimum condition of water current in GoT, more particularly on
the temperature. However, a suitable area for fish larvae could be carried out in further research, the
results of which could be used to update the closed areas which might be shifted based on the gonad
development of female mackerel. He added that while conducting a study on the mackerel, an activity
on the migration and life cycle of anchovies was also carried out considering that marketing of these
two species is somewhat related. Meanwhile, results of the economic study showed that catching
juvenile mackerel can lose the overall market value of the fish by about 10 times more than the price
of small fish.

16. During the discussion, the Meeting was informed by the representative from the Department of
Fisheries (DoF) of Thailand that based on the spawning data collected by DoF, gonad development of
the mackerel still occurs at the same period. In the middle part of GoT, spawning season peaks
between February and May every year with slight shifts. Data on presence of larvae could be used to
revise the closed season and closed area as necessary, to protect the spawners and the nursery



grounds. However, there is much concern now on the use of fishing gear that target the big-size
mackerel.

4.3 Regional Study on Indo-Pacific Mackerel (Rastrelliger brachysoma) in the Gulf of
Thailand

17. The representative from MFRDMD, Mr. Mohammad Faisal Md. Salleh presented the status of
Indo-Pacific mackerel in the GoT (Annex 9) based on results of several research projects on pelagic
species including Rastrelliger spp. And Decapterus spp. Conducted by MFRDMD from 2003 to
2010. In Cambodia, catch data during 2003-2004 indicated that there are two high catch peaks in
Sihanoukville Province, i.e. first peak in January and February; and second peak in July, September,
and October. The mackerel catch composition was 86% of the total pelagic catch in 2003 and 2004.
In Kampot Province, there is only one high catch peak in May, June, July and September and the
mackerel catch composition was 40% of the total pelagic catch in 2003 and 63% in 2004. In
Thailand, fishing ground for R. brachysoma is along the west coast and upper part of the GoT.
Results of tagging experiments carried out by DoF in 1960-1965 indicated that the fish along the
eastern and western coasts of the GoT did not intermix, and that the migration route appeared to be
southward along the western coast of the GoT, which was considered to be partially related to its
spawning behavior. In Malaysia, the average catch composition of short mackerel with respect to
total catch in 2005 in Tok Bali and Kuantan were 3.0% and 1.0%, respectively. In Viet Nam, R.
brachysoma contributed 4.4 % in the catch composition of purse seine fishing at Ben Tre in 2003.
Meanwhile, in Binh Thuan, 50.0% of the length at first maturity of female R. brachysoma was 22.10
cm and 20.53 cm for male.

18. Moreover, Mr. Faisal also provided a brief report on the results of the Tagging Program for
Economically Important Small Pelagic Species in the South China Sea and Andaman Sea, where a
total of 5,220 Rastrelliger brachysoma were tagged in 2008-2011. Results showed that 12 tails of the
mackerel were recaptured representing 0.23% and the average fork length at recapture was 169 mm.
The longest time at liberty was 96 days recorded in Trat Province, Thailand, and the longest distance
travelled was 85 km recorded in Sihanoukville Province, Cambodia. He then summarized the results
as follows: most tagged fishes were recaptured within the vicinity of released location, i.e. within the
country’s EEZs; and tagged fishes do not migrate too far from released site. However, he noted that
the information obtained from the Tagging Program were insufficient to determine the migration
pattern and stock structure due to the low recovery rate of the tagged fishes. He therefore suggested
that other methods could be used to confirm the population structure and identity of the stocks that
may be shared by the GoT countries, which is through genetic studies which MFRDMD had already
initiated.

4.4  AIB Species Management in the Gulf of Thailand

19. The Senior Advisor to the Department of Fisheries of Thailand on Marine Fisheries, Mr.
Pirochana Saikliang reported on the abundance and distribution of AIB species in the GoT based on
results of marine resource surveys conducted in the Thai waters by DOF Research Vessels operated 4
trips/year (Annex 10). On the life cycle and migratory route of Indo-Pacific mackerel R. brachysoma,
there are two stocks one of which is in Western GoT and other one in Eastern GopT. Fish larvae of
Scombridae, Engraulidae and other species are abundant during and after the closed season. He also
summarized the various fisheries management tools have been adopted in Thailand. For example, in
the case of anchovies, the management measures include prohibiting the use of anchovy purse seine
with luring lights and limiting the number of fishing vessels and licenses for specific fishing gears,
and zoning. For Indo-Pacific mackerel, prohibiting the use of some commercial gears during the
closed season and protecting the nursing ground through enforcement of closed season of the Inner
GoT from 1 June to 31 July of every year for 3 years since 2014. For blue swimming crab,
prohibiting their capture in October to December of each year, prohibiting the catch of berried
female, prohibiting the use of crab traps with mesh size less than 2.5 cm, and prohibiting some
fishing gears to operate within 3 km from the shore. Moreover, the installation of VMS on vessels,



use of logbook system, and PIPO (port-in port-out fishing vessels control center) are enforced to
control the fishing vessels.

20. In response to the query on why the management area for Indo-Pacific mackerel does not
include the area from Prachuab Khiri Khan, Pranburi and Hua Hin, which is also important area for
Indo-Pacific mackerel recruitment, Mr. Pirochana cited that such area has not been proposed as
protected area but the concerned Fisheries Research Centers still continue to collect the necessary
data and in the future such area could be proposed as part of the management area. For blue
swimming crab, it is necessary to protect the recruitment in the inshore areas. For anchovies, since
fingerlings are caught in many areas of Prachuab Khiri Khan Province, there is a need to develop
management tools because fingerling harvest is still allowed in this area. Mr. Pirochana also
explained that the DoF had considered the size of first maturity and design of mesh size of fishing
gear as basis for the development of the most appropriate management tools, however, the fishers did
not agree to adopt such measure so the DoF adopted on the use of VMS to monitor the catch.

21. Regarding the basis for identifying the management area for the Indo-Pacific mackerel, Mr.
Pirochana explained that trawl surveys and larval surveys had been carried out in the Thai waters,
and results from studies on landing sites and fishing grounds were confirmed through the larval
surveys. From all the results, DoF came up with the closed season and area specifications, which
were then discussed with all stakeholders to determine the demarcations of the management areas.

4.5 Population Structure and Genetic Mixed-stock Analysis of Short Mackerel, Rastrelliger
brachysoma, Fishery Catches in the Upper Gulf of Thailand

22. The Resource Person from Kasetsart University in Bangkok, Thailand, Ms. Sirithorn Kongsang
reported on the results of the identification of population of short mackerel Rastrelliger brachysoma
from four spawning grounds (Samut Songkhram, Prachuap Khiri Khan, Surat Thani, and Trat) during
2014-2016 through DNA information, i.e. using microsatellite analysis (Annex 11). The results
showed that short mackerels in the upper GoT belong to four populations according to their spawning
grounds and Samut Songkhram population (SKM) is the major contributor to the total catch of short
mackerel in the upper GOT. Trat (TRT) and Surat Thani (SNI) populations are the second and third
large contributors and also provide gene flow to the Samut Songkhram population. Prachuap Khiri
Khan’s population (PKN) is the smallest contributor and has low gene flow to other spawning areas.
Meanwhile, based on the results of the mixed-stock analysis (MSA), results showed that SKM, TRT
and SNI had the high impact to the fishery catch in the upper GoT, while PKN had the lowest one.
More than 80% of the Indo — Pacific Mackerel caught in the upper GoT, inhabit the area almost all
year round. The near shore of Prachuap Khiri Khan is the spawning ground for its local population
while the offshore area is the migratory route for SKM and SNI. These information could be used for
assist the sustainable fishery management in the upper GoT.

23. During the discussion, it was suggested that samples from Cambodia and Southern Viet Nam
should also be classified and clarified, as these areas could be migratory routes of the eastern group of
Indo-Pacific mackerel stocks.

4.6  Stock Discrimination of Indo-Pacific Mackerel by Otolith Shape Analysis Techniques

24. The Resource Person from the Department of Fisheries of Thailand, Ms. Sansanee Srichangam
reported on the results of a study aimed at determining the Indo-Pacific mackerel stock using otolith
shape analysis (Annex 12). As defined, otolith also known as “earstone” is a hard, calcium carbonate
structure located directly behind the brain of bony fishes, and is specifically located at the inner ear,
and part of balance organ in the fish’s skull. She described the methodology used in the study such as
collecting morphological parameters, obtaining otolith measurements, analyzing otolith shape and
using a program to detect the descriptors that describe the otolith contour, and for the data analysis.
The results showed that otolith analysis could be used to classify stocks more efficiently than using
morphological parameters.



4.7  Age and Growth Determination of Indo-Pacific Mackerel Using Otolith Microstructure
Technique

25. In another presentation of Ms. Sansanee Srichangam, she reported on the results of age and
growth determination of Indo-Pacific mackerel using otolith microstructure technique (Annex 13).
One stock from the GoT and another stock from the Andaman Sea were used in the study which
aimed to investigate the morphological and otolith shape that would clarify the biological parameters
of both stocks based on the assumption that fish in the different environmental will have different
growth pattern leading to different shapes of otoliths. Using t-test and multivariate analysis of
variance (MANOVA), the results showed that the sequence genetic identifier (GI) of the Andaman
Sea stock was significantly higher than that of the GoT stock. She cited that otolith can be used to
determine the age of fish more correctly than using their biological parameters, and that otolith
analysis could also be used to identify the mature from immature groups more efficiently than
morphological analysis.

26. During the discussion, it was clarified that the parameter of Von Bertalanffy Growth Function
(VBGF) was used to describe the growth rate in relation to the otolith size while exponential model
was used to convert total length to age of fish in the length-based model. VBGF is used to express the
mean length that fish from a given stock would reach assuming that the fish continue to grow for an
infinitely long period of time. Ms. Sansanee added that this method could be used to differentiate the
stocks of GoT from those in the Andaman Sea. The Meeting therefore suggested that this method
could be used to distinguish not only the Indo-pacific mackerel stocks but also the anchovy stocks in
the transboundary areas of Thailand and Cambodia, and Cambodia and Viet Nam, considering that
anchovies are similar to Indo-Pacific mackerel. Moreover, results of the study could also be used to
determine the baseline or reference point taking into consideration the changing environment of an
area such as changes in the nutrients due to climate change.

4.8 Stock Identification of Short Mackerel in the Gulf of Thailand: An Otolith
Microchemistry Approach

27. The Resource Person from the Faculty of Agricultural Technology, Rambhai Barni Rajabhat
University in Chanthaburi, Thailand, Mr. Sontaya Koolkalya presented the results of the study which
aimed to understand the stock structures of Rastrelliger brachysoma in the GoT using otolith
microchemistry as a classification method (Annex 14). He cited that although management regimes
for the short mackerel, R. brachysoma already exist, such as yield control and size limitations base
on the single stock for the whole GoT, which somehow not suitable because its catch continues to
decline over time. Therefore, there is a need to clearly understand the biological parameters, i.e.
biological characteristics and population dynamics of each stock of R. brachysoma for effective
regulations and management regimes. Using samples from small-scale fisheries to ensure that these
fish come from an area’s population. The study use otolith microchemistry as it could determine the
correction factor of the stock’s environment. The otolith was analyzed by extracting the micro-
elements components such as lithium (Li), magnesium (Mg), manganese (Mn), cobalt (Co), nickel
(Ni), copper (Cu), zinc (Zn), strontium (Sr), barium (Ba), and uranium (U), and were normalized to
calcium (Ca). For the analysis, MANOVA and Principal Component Analysis (PCA) were used to
display the micro-chemical data of the sectioned otolith materials to detect stock differentiations
among the sampling sites and examine the relative importance of each variable, i.e. microchemistry
elements compared to Ca concentration. Linear Discriminant Function Analysis (LDFA) was used to
classify individual fish with respect to their collection areas using micro-chemical values at the edge
of the otolith sections and the whole otolith. The results showed that there are four (4) stocks of R.
brachysoma in the Gulf of Thailand, i.e. Eastern, Upper, Central and Lower stocks. Members in each
stock comprised individual fish from different origins of the larvae but grouped together, at least by
41% (male) and 67% (female) in their life span.



4.9 Resource Mapping of Marine Fisheries Resources

28. The representative from SEAFDEC/TD, Ms. Siriporn Pangsorn described the importance of
resource mapping to understand the location and distribution of the resources for making decisions on
management of the resources (Annex 15), and presented some examples of resource maps based on
information from scientific works, research studies, resource surveys, and questionnaire resources
surveys, i.e. Mackerel and Anchovy in Sihanoukville, Cambodia; Anchovy including its Eggs and
Larvae in Gulf of Thailand, Thailand; Life Cycle of Short Mackerel in GoT, Thailand; Blue
Swimming Crab Fishing Ground in Chumphon Province, Thailand; Engrauridae Species (17 species)
in Waters of Viet Nam. The future plan is to come up with the geographical distribution, e.g. habitats,
fish eggs, larvae, fishing grounds, for AIB resources in GoT, which is useful for risk assessment and
development of relevant management plans on the AIB species.

V. PLENARY SESSION
5.1 Summary of Major/Priority Issues

29. The representative from SEAFDEC Secretariat, Dr. Worawit Wanchana reiterated that the
Experts Group Meeting is expected to establish the stock status and distribution of AIB species in the
Gulf of Thailand; compile set of information that could assist in harmonizing indicators and
methodologies; and to prioritize the issues to be included in the Work Plan for 2016 and 2017. He
added that from the presentations and discussions during the Meeting, in general, the stocks of
anchovy and Indo-Pacific mackerel in the GoT had exhibited decreasing trend due to overfishing
while that of blue swimming crab is stable and increasing as results from the successful restocking
programs that must have contributed to the stabilization of its population. Specifically, the status of
the stocks of AIB species of each country in GoT is shown in Table 1.

Table 1. Stock status of AIB species in GoT countries

Species Stock Status Trend
Decreasing Stable Increasing

Anchovy Viet Nam Thailand Malaysia (slightly)
Indo-Pacific Malaysia (sustainable
Mackerel harvest level), Thailand
Blue Thailand and Viet Nam Malaysia
Swimming
Crab

30. In the ensuing discussion, the Meeting suggested that a review of the technical papers available
in the countries should be carried out to confirm the status of AIB species in respective countries.
Moreover, since indications on stock status could only be reported as “increasing trend” or
“decreasing trend” but not on the causes of the occurrence of such trends, focus should be given to
specific areas for effective management of the AIB species. Considering that it might still be too
early to conclude that overfishing occurs in certain waters of the GoT without any scientific evidence,
and if overfishing really does occur, it is important that concerned countries should come up with the
necessary management plans to overcome stock depletion.

31. The Meeting also suggested that Cambodia should exert more efforts to collect and compile
relevant information on AIB species in the GoT, and continue enhancing its capacity in developing
and/or adapting the methodologies for data collection. The SOP for Data Collection of AIB Species
in the Gulf of Thailand (Annex 16) which had been developed during the 2015 Gulf of Thailand Sub-
regional Meeting, could be adapted in the process of collecting the necessary data. The representative
from Cambodia also explained that in the case of anchovy for example, although fishers from
Sihanoukville had been catching anchovies in Cambodian waters, their catch is landed in neighboring
countries and not in Cambodia because mid-water trawl is prohibited in Cambodian waters, making it
difficult to monitor the catch landings and establish the status of the anchovy stock.



32. The representative from Malaysia revealed that the trend of anchovy stock in Malaysia is still
not overfished as it has been increasing during the past five (5) years. He explained that since
anchovy species does likely not migrate far from their breeding and foraging grounds, it is important
that management plans should concentrate on such areas, which could be different for the highly
migratory species such as Indo-Pacific mackerel. He also informed the Meeting that aside from
anchovy catches in the Perhentian Island in Kelantan and Terengganu border, very few landings of
anchovy have been reported in other parts of East Coast Peninsular Malaysia. He also mentioned that
based on acoustic surveys conducted by the Department of Fisheries Malaysia in 2013, 2014, and
2015, small pelagic species in the east coast of Peninsular Malaysian waters are still under-exploited
and sustainable which includes the Indo-Pacific mackerel. For the blue swimming crab, the stock is
still sustainable in the East Coast of Peninsular Malaysia based on the country’s catch record during
the past seven years.

33. In the case of Thailand, the trends of the stocks of AIB species generally appear stable.
Specifically, there is no evidence that anchovy stock is overfished based on the calculation of MSY in
2015. In fact, there has been an increasing trend for the anchovy stock in the Thai waters of the GoT
as a result of the several management plans that have been introduced to regulate the anchovy fishery
of the country. Meanwhile, based on some studies, the source of the Indo-Pacific mackerel stock in
Thailand must have come from several parts in the GoT. In addition, there is insufficient data to
confirm that the catch trend of mackerel is decreasing. On the blue swimming crab, several scientific
publications suggested that the catch trend in the waters of Thailand in the GoT is decreasing due to
overfishing. However, the blue swimming crab being overfished in some area in the GoT may not
affect whole GoT area, a situation that needs to be verified.

34. The Meeting noted that Viet Nam fishers are likely exploiting the shared stocks of anchovy in
the transboundary waters of Viet Nam and Cambodia although there is no scientific evidence to prove
such presumption. For the Indo-Pacific mackerel, although reports indicate that several kinds of gears
are used to capture the fish, there are no data to justify such reports. On blue swimming crab, the
stock is likely stable and increasing although data in 2015 suggested that the population of blue
swimming crab had started to decline in spite of the crab bank projects which could be possibly
because of environmental changes. However, concerns were raised on the continued indiscriminate
catching of juvenile and adult crabs in the country’s waters as this could result in heavy fishing
pressure of the crab resources.

5.2 Information for Better Understanding of Sock Status and Migratory Pattern of AIB
Species in the GoT

35. Based on the geographical distribution of Indo-Pacific mackerel in GoT, it could be concluded
that it is one of the transboundary species, but need scientific evidence to confirm on geographical
migration route pattern of the resources. While management measures are in place for local mackerel
stock, there is none for the transboundary stocks as much information is still needed to confirm.
Therefore, it is necessary to develop a model or approach to determine the transboundary stocks of
the GoT countries then develop the necessary joint management plans for the conservation of the
resources.

Distribution of anchovy in GoT

36. It is likely that Viet Nam and Cambodia are utilizing the same stock of anchovy. Considering
the short coastline of Cambodia and the statistical data from Viet Nam indicating sustainable
production trend of the species. However, there is no scientific evidence to confirm whether the stock
is same or not. Checking the data from Viet Nam and comparing this with those from Thailand could
help in understanding the distribution of anchovies in the GoT. Moreover, more research work is
needed to confirm that Thailand and Malaysia are using the same stock of anchovies, especially
through genetic analysis. The Meeting also noted that the distribution of juvenile Indo-Pacific
mackerel is schooling with the short head anchovy, which could have led to the relatively high catch
composition from anchovy purse seine and anchovy falling net.
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Distribution of Indo-Pacific mackerel in GoT

37. Considering the gene flow pattern of the Indo-Pacific mackerel in the waters of Thailand, there
is the possibility that the same stock of mackerel is utilized by some countries in the GoT (Fig. 1 and
Fig. 2). This is based on results genetic studies to determine the baseline populations, which
suggested that there are possibly four (4) different populations in the GoT, namely from those from i)
Trat, ii) Samut Songkhram, iii) Prachuap Khiri Khan, and iv) Surat Thani, and that the stocks
between Trat and Samut Songkhram, Surat Thani and Samut Songkhram do migrate although little
movement had been observed for the stocks between Trat and Prachuap Khiri Khan, and Surat Thani
and Prachuap Khiri Khan.

Fig. 1. Baseline populations of Indo-Pacific mackerel in 4 Fig. 2. Gene flow of Indo-Pacific mackerel in s in the Gulf of
fishing grounds in the Gulf of Thailand Thailand

Distribution of the blue swimming crab in GoT

38. As there is no sufficient data at the sub-regional scale on the distribution of the blue swimming
crab in the GoT, there is a need for the GoT countries to cooperate in order to improve data collection
on this species.

VI. RECOMMENDATIONS

39. Since the SOP for Data Collection of AIB Species in the GoT is already in place, the Meeting
suggested that Cambodia should adapt such SOP to be able to collect and compile the necessary data.
In this regard, the representative from Cambodia requested for assistance to be able to carry out such
task. Meanwhile, existing methodologies for collecting data (catch and efforts, biomass, MSY and
other relevant information for fisheries management) are in place in Thailand and to some extent in
Viet Nam and Malaysia but not in Cambodia. Therefore, data collection on AIB species in the GoT
should be improved using the existing SOP, which means that there is the need to find and train the
enumerators for the data collection and analysis, and convene meetings to discuss and validate the
data compiled based on the SOP. Nevertheless, since information from Thailand on AIB species are
relatively comprehensive, these could be used as starting point to explore data/information required
from other GoT countries, especially for Cambodia.

40. Furthermore, tagging program should be carried out at the same time to confirm that there are
clearly 4 (sub) populations of the Indo-Pacific mackerel in the GoT. In fact, aside from tagging, other
approaches could also be adopted, e.g. otolith analysis, larvae information, before any conclusion
could also be made. Moreover, tagging could also be conducted for the blue swimming crab to check
the possible sharing of stocks among the GoT countries.

41. In order to determine recruitments, mixed-stock analysis (MSA) should be conducted as this
would determine the contributions from other stocks (Fig. 4). This could also confirm the presence of
unique stocks and determine the number of stocks in the GoT. Moreover, morphological and otolith
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analysis can be used for stock identification (otolith has higher correction factor as compared to
morphological analysis). However, since the surrounding environment in each state of the life cycle
may be different from place to another, therefore such approaches should be used only to confirm the
result of stock identification after genetic analysis (baseline and MSA).

Fig. 4. Results of mixed-stock analysis in the Gulf of Thailand

VIlI. CONCLUSION AND WAY FORWARD

42. In conclusion, in order to confirm the stock structure and migratory pattern of AIB species in
the GoT, several methodologies and approaches could be together applied, e.g. genetic analysis,
otolith analysis, tagging, study of larval distribution, and use of remote sensing data. Nonetheless,
more data is still required to understand the stock structure of the AIB species, especially for Indo-
Pacific mackerel, e.g. environmental data, nutrients, micro-chemical parameters, etc. Such data would
be useful to explain the occurrence of weight difference from the length-weight relationship between
the stocks from the Andaman Sea and GoT. Therefore, the future plans of activity and methodologies
for better understanding of the stock structures of AIB species in GoT should be undertaken as
summarized in Table 2.

Table 2. Future plans and methodologies for better understanding of the stock structure of AIB
species in GoT

Activities | Outputs | Outcomes

Short-term plans of activity

1. Conduct MSA using genetic study (1-year to complete)

Step 1: Identify major fishing | e Inputs for designing the e Fishing ground mapping for
ground information in genetic study on AlIB species AIB species in GoT
national waters by concerned in GOT
countries in GoT
Step 2: Conduct baseline ¢ Determine the number of eNational and joint management
population studies stocks in GoT plans for AIB species in GoT
Step 3: Conduct MSA ¢ Determine the amount of eNational and joint management
contribution from other plans for AIB species in GoT
stocks in particular area of
study
2. Improve data collection on AIB species using the existing SOP
Step 1: Name the e Enumerators designated for eHarmonized regional data in
enumerators for each landing landing sites in study areas GoT countries
site and study area
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Step 2: Train the designated | e Enhanced knowledge on e Improved capacity of

enumerators biological and environmental enumerators from GoT
data countries who could serve as
trainers for the Southeast Asian
region

Step 3: Data collection and e Updated information and data | eNational and sub-regional

analysis on biological and management plans for AIB
environmental aspects species in GoT

Step 4: Convene meeting to e Validated data for e National and sub-regional

discuss and validate data understanding the stocks of management plans for AIB

compiled AIB species in GoT species in GoT

Medium/long-term plan

1. Monitoring change in catch and landing
ePeriodic catch and landing e Updated information on stock | eEffectiveness of the
surveys (depending on the status/condition management plans
country)

43. In order to understand the stock structure and migratory nature of AIB species in GoT, it is
necessary that short-term activities on MSA using genetic studies should be carried out in one-year
period to improve data and information on the species as shown in Table 2. In addition, medium-term
activity should be carried out to follow-up on the short-term activities in order to monitor the changes
in catch and landing which could be used for developing the appropriate management measures.

44. The Report of the Experts Group Meeting on Stock Status and Geographical Distribution of
Anchovy, Indo-Pacific Mackerel and Blue Swimming Crab (AIB) Species in the Gulf of Thailand
would be used as working documents during the Sixth Meeting of the Gulf of Thailand Sub-region in
December 2016. This is necessary in order that the Sixth Meeting would be able to confirm the
priority AlB species in GoT and for the continuation of the SEAFDEC-Sweden Project in the future.

VIII. CLOSING OF THE MEETING

45. In his brief Closing Remarks, the Senior Advisor of SEAFDEC, Dr. Magnus Torell thanked the
participants for their active participation in the discussion, and especially the Resource Persons for
providing very useful data and information on the status and trend of AIB species in the Gulf of
Thailand. He then requested the representative from Malaysia to continue its active participation in
the sub-regional initiatives in the Gulf of Thailand considering that Malaysia is one of the countries
bordering the GoT, citing also that such activities would lead to the development of joint
management plans for AIB species among the concerned countries in the GoT. After informing the
participants that the Report of the Meeting would be circulated for comments and confirmation as
soon as possible as this would be used during the 6" Gulf of Thailand Sub-regional Meeting, he
declared the Experts Meeting closed.
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Annex 2
AGENDA

Expert Group Meeting on Stock Status and Geographical Distribution of Anchovy,
Indo-Pacific Mackerel and Blue Swimming Crab (AIB) Species in the Gulf of Thailand

22-23 September 2016, Century Park Hotel, Bangkok, Thailand

1. Introduction and Opening the meeting
2. Countries presentation
2.1. Viet Nam
2.2. Cambodia
2.3. Thailand
2.4. Malaysia
3. Plenary Discussion
4. Relevant Information
4.1. Preliminary Data for AIB Species in the Gulf of Thailand
4.2. Regional Study on Stock Structure of Indo-Pacific Mackerel in Southeast Asia: Case Study
in the Gulf of Thailand
4.3. Population Structure of Short Mackerel, Rastrelliger brachysoma, Caught in Upper Gulf of
Thailand
4.4. Stock Identification of Short Mackerel in the Gulf of Thailand: an Otolith Microchemistry
Approach
4.5. Stock Discrimination of Indo-Pacific Mackerel by Otolith Shape Analysis Techniques
4.6. Age and Growth Determination of Indo-Pacific Mackerel Using Otolith Microstructure
Technique
4.7. Indo - Pacific Mackerel Resources in the Gulf of Thailand
4.8. One Year Research on Indo-Pacific Mackerel in the Gulf of Thailand
4.9. Blue Swimming Crab Project in the Gulf of Thailand
4.10 Resource Mapping of Marine Fisheries Resources
5. Set of Recommendation required for better understanding of the stock status of AIB - species in
the Gulf of Thailand

6. Conclusion and way forward
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THAILAND
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Annex 7

PRELIMINARY DATA FOR AIB SPECIES IN THE GULF OF THAILAND
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Annex 8

STUDY ON INDO - PACIFIC MACKEREL RESOURCE IN RELATION TO SEA
SURFACE ENVIRONMENT IN THE GULF OF THAILAND
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Annex 9

REGIONAL STUDY ON INDO - PACIFIC MACKERAL (Rastrelliger brachysoma) IN THE
GULF OF THAILAND
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Annex 10

AIB SPECIES MANAGEMENT IN THE GULF OF THAILAND
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Annex 11

POPULATION STRUCTURE AND GENETIC MIXED _ STOCK ANALYSIS OF SHORT
MACKEREL, Rastrelliger brachysoma,
FISHERY CATCHES IN THE UPPER GULF OF THAILAND
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Annex 12

STOCK DISCRIMINATION OF INDO - PACIFIC MACKEREL
BY OTOLITH SHAPE ANALYSIS TECHNIQUES
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Annex 13

AGE AND GROWTH DETERMINATION OF INDO - PACIFIC MACKEREL
USING OTOLITH MICROSTRUCTURE TECHNIQUE
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Annex 14

STOCK IDENTIFICATION OF SHORT MACKEREL IN THE GULF OF
THAILAND: AN OTOLITH MICROCHEMISTRY APPROACH
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