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SESSION |
GENERAL INFORMATION
1.1 Background

Recognizing the regional cooperation to promote the sustainable utilization of neritic tuna in
Southeast Asian region, the 45 Meeting of the SEAFDEC Council endorsed the proposal of
SEAFDEC Secretariat to conduct regular stakeholders’ consultations for the development of
the Regional Plan of Action for Sustainable Neritic Tuna Fisheries (RPOA-Neritic Tuna).
Thus, SEAFDEC with funding support from the SEAFDEC-Sweden Project organized the
“Consultative Meeting on Regional Cooperation on Sustainable Neritic Tuna Fisheries in
Southeast Asian Waters” (October 2013 in Songkhla Province, Thailand). Based on the
discussion during the above meeting with AMSs and relevant organizations, SEAFDEC
developed the zero draft of the RPOA-Neritic Tuna, which was finalized at the “Experts
Group Meeting on the Development of Regional Plan of Action on Sustainable Utilization of
Neritic Tuna Resources in Southeast Asian Waters” (18-20 June 2014 in Krabi province,
Thailand). The RPOA-Neritic Tunas was reported to the 17" Meeting of the FCG/ASSP in
December 2014, and then later endorsed by the 47" Meeting of SEAFDEC Council in April
2015. Another output through the above series of the meetings is the establishment of the
Scientific Working Group (SWG) on stock assessment of neritic tunas in the ASEAN region.
The Term of Reference (TOR) for SWG-Neritic Tunas was formulated in the 1st Meeting of
SWG-Neritic Tunas (18-20 November 2014, Shah Alam, Malaysia) and endorsed by the 47"
Meeting of the SEAFDEC Council for long term establishment of the working group.

The 1% Meeting of SWG-Neritic Tunas agreed to cover the seven (7) species to be studies in
the region, which includes 1) longtail tuna (Thunnus tonggol), 2) eastern little
tuna/kawakawa (Euthynnus affinis), 3) frigate tuna (Auxis thazard), 4) bullet tuna (Auxis
rochei), bonito (Sarda orientalis), Indo-pacific king mackerel and narrow barred Spanish
mackerel. At the beginning, the Meeting agreed to focus and assess the two (2) neritic tuna
species, the eastern little tuna/kawakawa and longtail tuna. The 2" Meeting of SWG-Neritic
Tunas (15-17 June 2015, Hai Phong, Viet Nam) concluded that A Stock-Production Model
Incorporating Covariates (ASPIC) would be used as per first phase of the two neritic tuna
stock assessment study. In this regard, the participating Member Countries were requested to
review all available historical data and information on to Longtail tuna and Kawakawa and
submit to SEAFDEC/MFRDMD. The Meeting noted that once historical data has been
completed, data quality control and validation would be performed, coordinated by the
resource persons. On the other hand, most of the countries requested capacity building on
statistics and data collection (including standardizing the stock assessment methodology and
data collection) and assessment of CPUE and stock status based on catch data and fishing
effort. Therefore, the meeting agreed that SEAFDE would conduct a Training of Trainers
(TOT) on CPUE standardization and stock assessment analysis to be held in 2016. Based on
the agreement, SEAFDEC/MFRDMD in collaboration with SEAFDEC/Secretariat has
convened “the Special Training/Workshop on Stock Assessments of Longtail tuna and
Kawakawa in the Southeast Asian Region” on 17-25 April 2016 at SEAFDEC/MFRDMD in
Kuala Terengganu, Malaysia. The trained trainers in this Special Training/Workshop would
have his/her responsibility on conducting training at national level upon completion of the
training.



1.2 Objectives of the Special Training/Workshop

1.

To transfer specific knowledge to scientist who have experienced on Basic Stock
Assessment and IT skills including specific software such as CPUE
standardization and stock assessment analysis using ASPIC, Kobe plot (stock
status trajectory) decision making tool for management and other relevant
program.

To train the participant as a trainer who would have his/her responsibility on
conducting training for CPUE standardization and stock assessment analysis of
neritic tunas at national level upon completion of the training.

1.3 Outlines of the Training/Workshop (Table 1)

DATE AGENDA

Opening

Introductions

17 April Sunday Country Report
Reviews on Biological and Ecological of Longtail Tuna and
Kawakawa
Data Collection and Process
18 April Monday | CPUE standardization (outlines, initial practices and discussion)
19 April Tuesday | ASPIC (outlines, initial practices and discussion)
20 April | Wednesday [ ASPIC (practices)
21 April Thursday | Kobe plot (outlines, initial practices and discussion)
22 April Friday Excursion to vicinity of Kuala Terengganu
23 April Saturday [ CPUE standardization, ASPIC and Kobe Plot using real data
) and results of the stock status
24 April Sunday
Final Practices: Case study presentations:
> For Thailand: Case Study ASPIC (LOT)(IOTC)
> For Malaysia: Case study ASPIC (KAW)(IOTC)
> For Indonesia: Case study (K. Mackerel) (T. Tobago)
> For Philippines: Case study (Albacore)(I0TC)
25 April Monday |> For Brunei Darussalam: Case study LOT NWIO

(CPUE+APIC)
> For Vietnam: Case study Oman LOT CPUE

Wrap up (Discussion and Conclusion)

Closing




1.4  Expected Outputs

1. Increased knowledge and skills on CPUE standardization and stock assessment
analysis for neritic tunas using the ASPIC, Kobe plot, and other relevant

program.

2. Enhanced capability of scientist as a trainer who would have his/her
responsibility on conducting training for CPUE standardization and stock
assessment analysis of neritic tunas at national level upon completion of the

training.

15 Date and Venue

The Special Training/Workshop was held from 17-25 April 2016 at SEAFDEC/MFRDMD

in Kuala Terengganu, Malaysia.

1.6  Participants

e A total of 8 core participant from Brunei Darussalam, Indonesia, Malaysia,
Philippines, Thailand, Viet Nam as well as TD and MFRDMD;

e 12 Observers from Brunei Darussalam (1), Malaysia (1), Philippines (1),
Thailand (1), Viet Nam (1) as well as TD (1), and MFRDMD (4);

e 1 Key resource person from Fisheries Research Agency of Japan and another one

from the MFRDMD;

e Senior officers from MFRDMD and the Secretariat

CORE PARTICIPANTS

Brunei Darussalam

Muhammad Adam bin Ramlee
Fisheries Assistant

Thomas Hidayat
Researcher

Department of Fisheries, Ministry of
Primary Resources and Tourism
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Fax: +622 16602044

E-mail : hidayatthomas245@gmail.com



Malaysia

Fisheries Reasearch Institute Kg. Acheh
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32000 Sitiawan, Perak,

Malaysia

Tel: +605 691 4752

Fax: +605 691 4742

E-mail : sallehudin_jamon@dof.gov.my

Sallehudin bin Jamon
Senior Research Officer

Philippines

Bureau of Fisheries & Aquatic Resources

Regional Field Office VI

M.H. del Piler St. lloilo City, Philippines

Fax: +432 3382008

E-mail: nsap6iloilo@gmail.com
smyl2428@gmail.com

Sheryll Mesa (Ms.)
Senior Aquaculturist/Project Leader
National Stock Assessment Program
(NSAP)

Thailand

Andaman Sea Fisheries Research and
Development Center (Phuket),
Marine Fisheries Research and Development
Division
Mobile Phone: +668 4304 7792
Tel.: +667 639 1138; +667 639 1138
Fax: +667 639 1139

Chalit Sa-nga-ngam E-mail: chalitster@gmail.com

Fishery Biologist, Practitioner Level

Viet Nam

Research Institute for Marine Fisheries (RIMF)
No. 224 Le Lai street, Ngo Quyen district

Hai Phong city, Viet Nam

Tel: +(84) 91 3894 599

Fax: +(84) 31 3836 812

Email: pghuyrimf@gmail.com

Pham Quoc Huy
Researcher



Kasetsart University

Department of Fishery Biology

Faculty of Fishery, Kasetsart University,
Thailand

Tel.: +66 2 942 8701 Ext. 110

Fax: +66 2 940 5016

E-mail: ffistnt@ku.ac.th

Assoc. Prof. Thanitha Darbanandana
Head of Department

SEAFDEC/MFRDMD

Taman Perikanan Chendering

21080 Kuala Terengganu
Terengganu, Malaysia

Tel: +60 9 6175940

Fax: +60 9 6174042

E-mail: mohd_faisal@seafdec.org.my

Mohammad Faisal bin Md Saleh
Head of Resources Assessment Unit

OBSERVER
Brunei Darussalam

Department of Fisheries, Ministry of
Primary Resources and Tourism
Kompleks Perikanan Muara,

Spg 287-53, Jalan Peranginan Pantai
Serasa,

BT1728, Brunei Darussalam

Tel: 2770066

Azri Saufi Waliyuddin bin Haji Nasir ~ E-mail: azri.saufi@gmail.com

Fisheries Assistant
Malaysia

Fisheries Reasearch Institute Kg. Acheh
Kompleks Perikanan Kg. Acheh

32000 Sitiawan, Perak,

Malaysia

Mobile : +6012 516 6570

E-mail : effarinamohdfaizal@yahoo.com

Effarina binti Mohd Faizal
Research Office



Philippines

National Fisheries Research and Development
Institute (NFRDI)

Resource & Ecological Assessment Division
Vertebrate Section,

Corporate 101 Bldg, 101 Mother Ignacia
Avenue Quezon City, Metro Manila

Tel.: + 63 2-3765133 (LOC. 607)

Grace V. Lopez (Ms.) Fax: + 63 2-3725063
Aquaculturist 11 E-mail: gmvlopez@yahoo.com

OIC Vertebrate Section, NFRDI
Thailand

Marine Fisheries Research and Development
Division, Kaset-Klang, BangKhen, Bangkok
10900

Tel: +66 8 5070 6589

Fax: +66 2 562 0543

E-mail: nootmorn@yahoo.com

Praulai Nootmorn (Ms.)
Senior Expert on Marine Fisheries

Viet Nam

Technology and International Cooperation
Department

Fisheries Administration Vietnam

No. 10 Nguyen Cong Hoan, Bin Dinh,
Ha Noi, Viet Nam

Tel: +(84) 37245374

Fax: +(84) 37245120

Nguyen Thi Hong Nhung (Mrs.) Email: nhung.doa@gmail.com

Official of Science
RESOURCE PERSON

National Research Institute of Far Seas
Fisheries
(NRIFSF)
National Research and Development Agency
5-7-1, Orido, Shimizu-Ward, Shizuoka-City,
Shizuoka, Japan 424-8633
Tel. : 81(Japan)-54-336-6000 ext 274

Dr. Tsutomu Nishida E-mail: aco20320@par.odn.ne.jp

Associate Scientist
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1.7 List of the Training Materials and Software (Table 2)
Topic Subject No. | Type of File
Orientation Orientation 01
. . Word
Data collection | Outline
02
& process
CPUE Outline 03
standardization .
Software (Manual) 04 Power Point
ASPIC Outline 05 Power Point
Software parameter search (Manual) 06 Word
Software ASPIC (Manual) 07 Word
Kobe plot Outline 08 Power Point
Software (Manual) 09 Word
Case studies Longtail tuna stock assessments (Nishida and 10 Word
Iwasaki, 2015, IOTC)
Kawakawa stock assessments (Nishida et al., 2014, 11 Word
I0TC)
Kawakawa and Longtail stock assessments
(Government of Oman, 2013) (IOTC) 12
Power Point
R How to install R ? 13
Software No. [License by
CPUE (Catch-Per-Unit-of-Effort) Standardization by GLM 1 SEAFDEC,
(Generalized Linear Model) 2016
ASPIC: A Stock-Production Model Incorporating Covariates (ver.5) | 2 [NOAA,2004
ASPIC: ASPIC (ver. 5.05) Batch (Grid search) Job Software (Menu- 3 NRIFSF, 2016
driven software) (1st version)
Kobe I (Kobe plot) +Kobe I1 (risk assessment) software (New ver. 3, 4 NRIFSF, 2014
2014)
R 3.2.3 ( https://cran.r-project.org/bin/windows/base) 5 Duncan

Murdoch, 2015
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2.1

SESSION 11

COUNTRY REPORT

Brunei Darussalam

Neritic Tunas and and sheerfish in Brunei Darussalam waters is prepared and presented by
Mr. Azri Saufi Waliyuddin Haji Nasir and Mr. Muhammad Adam Ramlee. The detailed
information are summarized as follows:

Brunei Darussalam is located in the northwestern part of Borneo with an area of
5,765 km? and 161 km long coastline fronting South China Sea.

The total marine territorial area is estimated about 41,188 km? covering the Brunei
Fisheries Limits with the potential yield of about 21,300 Metric Tons (MT).

Neritic tunas (also called coastal tuna) are very important species group for
commercial coastal fishing and / or the small-scale fisheries of most nations including
Brunei Darussalam.

The neritic tunas in Brunei Darussalam is very much affected by its neighboring
countries since neritic or coastal tunas are highly and moderated migratory species.
Stock assessment of neritic tunas is not as easy as demersal resources because of the
wider area of coverage of this migratory species.

Therefore it is highly recommended that Brunei actively participate in the RPOA
neritic tuna including the coming training course on neritic tuna stock assessment in
the region.

There are 5 main species found in the EEZ such as 1) Lontail tuna (Thunnus tonggol),
2) Frigate tuna (Auxis thazard), 3) Bullet tuna (Auxis rochei), 4) Kawakawa
(Euthynnus affinis), 5) Narrow-barred spanish mackerel (Scomberomorus
commerson), and 6) Indo-Pacific king mackerel (Scomberomorus guttatus). Most of
neritic tunas are caught by purse seine.

Fishing Areas are separated into 4 zones: namely Zone 1 from 1 to 3nm, Zone 2 from
3 to 20nm, Zone 3 from 20 to 45nm, and Zone 4 is beyond 45nm from the coastal
line. Figure 1 shows fishing area within the EEZ of Brunei Darussalam. Figure 2
shows the fishing gears specification by Zone.

Figure 3 shows the fishing area of commercial purse seiners where their Fish
Aggregating Devices (FADs) are being deployed. Mostly zone 2, 3 and 4 are fishing
areas of purse seiner.

11



Figure 1

Figure 2
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Figure 3 Figure 4

Figure 4 shows the total landing in metric tonnes by purse seiners operated in the
EEZ during a period from 2005 to 2015, the productions were fluctuation from about
1,235 metric tonnes in 2005 to 949 metric tonnes in 2015.

Total catch of neritic tunas in kilogram is increased from 87,211kg in 2010 to be
317,306 kg in 2012 and returned to 93,043kg in 2015 as shown in Figure 5.

For Longtail Tuna, a total catch is also varied similar to a total catch of all neritic
tunas, the catch of longtail tuna is increased from 23,700 kg in 2010 to about
10,000kg in 2012. The catch is decreased to 10,896 kg in 2015. Most of the catch are
caught by purse seine gear as shown in Figure 6.

For the Kawakawa, a total catch is fluctuated from 2010 to 2015, the peak of catch
about 218,612 kg in 2012 then slightly decreasing to 160,600kg in 2013 and
increasing to 175,954kg in 2014. However, a total catch in 2015 is decreased to be
82,500kg only as shown in Figure 7.

Most of neritic tunas is consumed as fresh in the country, some are export to Thailand
and Taiwan as whole frozen fish. In addition, some are processed to smoked fish, fish
burger and other valued products. In near future, Brunei Darussalam is planning to
export to EU market.

Figure 5

13



2.2

Figure 6 Figure 7

Indonesia

Neritic tuna fisheries in the Java sea and South China sea is prepared and presented by Mr.
Thomas Hidayat, a core scientist from Research Institute for Marine Fisheries, Jakarta,
Indonesia. In his presentation, the detailed information are summarized as follows:

Indonesian water divided into 11 Indonesian Fisheries Management Area (IFMA)
(Mininsterial Regulation No. 01/MEN/2009).

There are 6 species of neritic tuna and sheerfish in Indonesia waters. The six species
are kawakawa (Euthynnus affinis), longtail tuna (Thunnus tonggol), frigate tuna
(Auxis thazard), bullet tuna (Auxis rochei), narrow-barred Spanish mackerel
(Scomberomorus commerson) and Indo-Pacific king mackerel (Scomberomorus
guttatus). Kawakawa and Longtail tuna are pelagic fish that have economic value in
Indonesian fisheries.

The cacth of neritic tuna and sheerfish reach 588,000 in 2012. The export value is
19,130 ton in 2012 and the import reach 209 ton. The annual catches in metric ton of
neritic tuna in the Indonesian waters is shown in Figure 8.

In the Java Sea the neritic tuna mostlty caught as by catch by purse seine, but as main
target in drift gill net. In addition, in the South China Sea, Natuna Sea and adjacent
water neritic tuna caught by gill net, purse seine and hand line. Figure 9 show the
annual catch of neritic tuna and seerfish operated in Java sea.

Figure 8 Annual catch of neritic tunas and
seerfishes in Indonesia
(Source: Marine Capture Fisheries Statistics
of Indonesia 2013)
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Figure 9 Annual catches of neritic Figure 10 CPUE of Neritic Tuna
tuna species operated in Java sea species landed at Pekalongan
landed at Pekalongan Fishing Port Fishing Port

Figure 10 show the CPUE of neritic tuna species landed at Pekalongan Fishing Port,
the trend of CPUE from three fishing gear in general shows increasing trend. CPUE
from purse seine fluktuatif from 2010 to 2012 shows increase with average 650
kg/trip. CPUE mini purse seine shows increase trend, average 800 kg/trip. And gill
net shows flat trend, average 1400 kg/trip.

The catch composition by gear such as Mini purse seine and gill net is shown in
Figure 11 (a and b). The kawakawa is the dominant species of mini-purse seine
which is about 67% of a total catch. In addition, for gillnet, kawakawa and longtail
tuna are represented as dominant species of about 54% and 36%, respectively.

The fishing ground of mini-purse seine and gillnet in Java sea is shown in Figure 12.

Figure 13 shows the annual catches of three neritic tuna species landed at Pemangkat
Fishing Port. It is shown that about 84% of three main species of kawakawa, longtail
tuna and spanish mackerel, are caught by drift gill net vessels, the remaining 26%
was contributed by purse seine vessels.

Figure 14 shows the fishing grounds in the South China Sea for different types of
gear namely Gillnet from different landing sites and handline.

o Fishing Ground of » Fishing Ground of
Mini purse seine gill net
b)
Figure 11 Catch composition by Figure 12 Fishing grounds in Java sea:
gears: a) mini-purse seine and b) gillnet.

a) mini-purse seine, b) gillnet.
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Figure 13 Annual catches of three neritic Figure 14 Fishing ground of gill netter in

tuna species landed at Pemangkat Fishing South China/Natuna Sea
Port
Figure 15 Catch composition of drift Figure 16 Monthly catch rate of drift
gill net landed in Pemangkat gill net
fishing port

2.3

The catch composition of drift gill net landed in Pemankat fishing port is shown in
Figure 15, the dominant catch are kawakawa and longtail tunas of about 40% and
27%, respectively. Follow by spanis mackerel of about 18%.

Figure 16 show the monthly catch rate from 2008 to 2012 on the catch rate of gill
neter in the Pemangkat fishing port is fluctuative each year, from the 5 years series
data the average catch rate is 4086 kg/trip with average 10 days each trip.

Malaysia

Neritic tunas fisheries in Malaysia is prepared and presented by Mr. Sallehudin bin Jamon
Effarina and Ms. Effarina binti Mohd Faizal from Fisheries Research Institute, Sitiawan
Perak. The detailed information/presentation are summarized as follows

In general, fishing areas in Malaysian waters are divided into three main parts
namely: 1) Peninsular Malaysia which are included west coast (Malacca Straits) and
Andaman Sea, and east coast (South China Sea); 2) Sarawak facing to the South
China Sea; and 3) Sabah waters including South China sea on the west coast and the
Sulu and Celebes Seas in the east coast. The Malacca Straits is part of the IOTC area
of competence.
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Taking into accounts a total marine fishery production of Malaysia, there is not much
different for 2013 and 2014, which 1,482,899 MT and 1,440,109 MT were
respectively landed. It is also noted that the government plan on development of tuna
fisheries cover not only in coastal waters, but also in offshore waters within the
Exclusive Economic Zone (EEZ). The second strategic development plan for tuna
fisheries was launched at the end of 2013.
Main species of neritic tunas namely longtail tuna (Thunnus tonggol), kawakawa
(Euthynnus affinis) and, frigate tuna (Auxis thazard and Auxis rochei) were exploited
by main fishing gears e.g. purse seine, trawl, hand line and drift net (gillnet). In
1987, when purse seiner were introduced to catching the neritic tunas and start from
that the landing of neritic tuna were increased.
Size of Purse seiners are categorized based on the gross tonnage such as:

1) 25-39.9 GRT (above 8 nm off shore)

2) 40-70 GRT (15 nm off shore) and

3) Above 70 GRT (above 30 nm offshore)
At present fishing gears and techniques to catch were developed by using Fish
Aggregating Device (FADs) and light luring techniques.
Number of purse seiners by size category operated in the Peninsular Malaysia
(WCPM and ECPM) from 1984 to 2012 is shown in Figure 17 it was very clear that
the purse seiners size larger than 70 gross-tonnages are increasing from 20 vessels
in1984 to be about 350 vessels in 2012.
A total landings of neritic tuna in Malaysia: Figure 18 shows a total annual landing
in metric tons of nertic tunas in which it was ranged from 40,000 MT to 65,000 MT
from 1990 to 2014. The highest catch was in 2013 and 2002 (68,000 MT and 62,000
MT, respectively). Decreasing trend found in 2002 to 2005 before an increasing trend
until 2014. However, in overall picture, landings of neritic tune in Malaysia appear to
have stabilized from 2010 to 2014.
Total annual production by areas such as Sarawak, Sabah & Labuan were 26,839 MT
(1997) and 3,172 MT (1990), respectively. For the ECPM & WCPM, annual
production was 50,000 MT (2011) and 11,000 MT (1995).

Figure 17
Number of fish purse
seiners by size category in
Peninsular Malaysia
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Figure 18
Total landings of neritic
tuna in Malaysia based on
the Annual
Fisheries statistic DoF
Malaysia

Total landing of longtail tuna (LOT) and kawakawa (KAW) in ECPM & WCPM is
shown in Figure 19. The result shows the highest catch LOT in 2007 which is about
15,000 MT. Increasing trend from 1990 to 2012 and decreasing in 2012 until 2014.
For KAW, the highest catch was in 2012 (10,000 MT) and then start to decreasing
until 2014.

Total landing of LOT in Sabah, Sarawak is shown in Figure 20. , total catch was
decreasing during a period of 2000 until 2015, however landing is stable and
fluctuate between 2,400 — 5,400 MT during a period of 2005 - 2015. For Sarawak-
Landing was stable during 2003- 2015 (2,900 -1,600 MT). Labuan — The highest
landing in 2008 was 2,200 MT.

For kawakawa in Sabah and Labuan— Decreasing trend was found during a period
between 2008- 2015 from 4,600 MT to 615 MT, and 400 MT to 64 MT, respectively.
However in Sarawak, during the same period, catch was increased from 646 MT in
2009 to 2,200 MT in 2015 as shown in Figure 21.

Figure 2.3.6 shows the trend of catch landing of LOT and KAW from different types
of gears such as Trawl-net (Figure 22), Purse seine (Figure 23), Gillnet (Figure 24),
and Handline (Figure 25)

Figure 19
Total landings of LOT & KAW in Peninsular Malaysia
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Figure 20
Landings of LOT in Sarawak, Sabah & Labuan

Figure 21
Total landings of KAW in Sarawak, Sabah & Labuan

Figure 22
Trend of LOT and KAW
from Trawlers
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Figure 23
Trend of LOT and KAW
from purse seiners

Figure 24
Trend of LOT and KAW
from Drift net
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Figure 25
Trend of LOT and KAW
from Handline

Utilization of neritic tunas

e The main emphasis of the National Agriculture Policy of Malaysia is to increase food
production.

e At the same time, the importance of managing the fishery resources on a sustainable
basis is fully recognized.

e In fisheries sector the policy focused on offshore fishing, aquaculture and
downstream value-added activities.

e At present fish post harvest and fish processing industries are not adequate to meet
the necessity.

e Sabah fisheries commodities of export and imports consist of live fish, live crab,
fresh/ chilled and frozen fish, crabs and shrimp, fishmeal, fish fillets , and dried,
salted or in brine fish products.

e Most of neritic tuna in Malaysia for domestic market or local consumption e.g. Nasi
Dagang in ECPM

Conclusion

e The neritic tuna fishery is very much related to the purse seine fishing gears. There is
a question of harvesting small pelagic fish including neritic tuna in the South China
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2.4

Sea and Sulu & Celebes Sea, to what level of the fishing efforts that the present
neritic tuna can sustain the exploitation rate.

There should be a level of exploitation rate set the by the fisheries manager as to
ensure that the present resources are exploited at a sustainable level and with a
responsible manner.

The shared stock need shared management among the bordering countries. To
implement an effective shared stock management, it needs systematic cooperation
and coordination between the ASEAN countries. With the ASEAN Member,
SEAFDEC can play the role as a platform to coordinate and assist the Member
Countries in research program, managing and streamline data collection format and
conducting relevant capacity buildings

For Malaysia, there is still room to improve the quality of catch and efforts data. With
a good data quality, it will provide a good input for scientist to estimate the status of
small pelagic fish stocks and at the end it will also assist the fisheries manager in
planning and sustainable development of the purse seine fishery.

Philippines

Neritic tunas fisheries in the Philippines is prepared and presented by GRACE V. LOPEZ
(National Fisheries Research & Development Institute, Quezon City) and SHERRYL V.
MESA (Bureau of Fisheries and Aquatic Resources, Regional Office No. VI, lloilo City,
Philippines). The detailed information/presentation are summarized as follows:

Fishery is a key component of the Philippine economy. In addition, a major producer
of tuna since the 1970s. Fisheries are most important sector of the fishing industry in
terms of volume and value, employment, and export revenues. The Philippine marine
fisheries is conventionally subdivided into municipal (small-scale) and commercial
fisheries (see Figures 26) on the basis of vessel gross tonnage.

1) Municipal Fisheries: includes capture operations using boats less than 3 GT and
under the jurisdiction of the Local Government Units (LGUS)

2) Commercial Fisheries: includes capture fishing operations using vessels of 3 GT
and above and they are required to fish outside municipal waters, beyond 15 km
off the shoreline. In addition, the commercial fisheries required to secure
commercial fishing vessel and gear license (CFVGL) at the Bureau of Fisheries
and Aquatic Resources (BFAR) which is subject to renewal every three (3) years.
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b)

Figure 26

(@) Types of fishing boat operated in the municipal fisheries and (b) Commercial fisheries

There are 21 species of tuna have been recorded in the Philippine waters but only six
are caught in commercial quantity and form the basis of tuna fishing industry, namely
oceanic tunas (YFT, SKJ, BET), and Neritic tunas (FRI, BLT, ELT). However, only
five are listed in Philippine fisheries statistics

Figure 27 shows the common tuna fishing gears in the Philippines for both of
municipal and commercial fisheries such as purse seine, ring net, hook and line,
multiple hooks and line, etc. In addition, there are also many types of gears catching
neritic tunas such as bagnet, gillnets, and fish corral.
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Figure 27
Types of fishing gears for neritic tuna fisheries

e Tuna data collection initiatives by the BFAR can be summarized as followed:

1. National Stock Assessment Program
(NSAP):  BFAR/NFRDI initiated the
implementation of the NSAP since 1997 as
part of the government’s efforts to improve
the worsening situation of our fisheries
resources and the fishing industry in general.
NSAP already generated time-series data and
have already established trends in catches in
terms of catch by gear, catch composition,
average sizes, etc.

2. Philippine Observer Program: The POP
where trained fisheries observers go on-
board the fishing vessels (purse seine and
ringnet), especially during the FAD closure
period and in all fishing operations in
Celebes Sea, Sulu Sea, South China Sea and
the Eastern Pacific Seaboard.

3. West Pacific East Asia Oceanic Fisheries Figure 28
Management Project (WPEA-OFMP): Location of the different
supports the port samplings for tuna in 2010 Philippines Administrative
(focused Oceanic tuna). regions

e NSAP conducts landed catch and effort monitoring in different fish landing sites
throughout the Philippines (standard method by FAO) with more sites added under
the proposed expansion of study areas. Figure 29 show the coverage of NSAP.
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Figure 29
Show the coverage of NSAP.
Status of the Neritic Tunas in the Philippines:
e Figure 30 shows the Annual catch (MT) of neritic tunas in NSAP -WPEA monitored
fishing grounds in the Philippines, 2005-2013.

Figure 30

e The Annual catch of neritic tunas namely Bullet tuna, Frigate tuna and Kawakawa (or
Eastern little tuna) in the Region VI from 2008 to 2013 are shown in Table 3 and
Figure 31.
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Table 3

Figure 31
For Kawakawa, the annual productions in the Philippines from 2005-2013 from both
of municipal and commercial fisheries are shown in Table 4. From commercial
fisheries the kawakawa was declined from 51,167 MT in 2005 to 22,178 MT in 2013,
it was more than 50% reduction from commercial fisheries. The similar trends is also
found in the municipal fisheries, where the catch was declined from 26,500 MT in
2005 to be 13,920 MT in 2013. Size ranges of the Kawakawa caught by different
types of fishing gears in the Philippines waters from 1999 to 2014 are shown in Table
5.
The distribution of Kawakawa by statistic fishing ground in the Philippines in 2014
based on the NSAP data is shown in Figure 32.
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Table 4 Annual Production of Eastern Little Tuna in the Philippines by Region (MT),
2005-2013
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Table 5 Size ranges of Euthynnus affinis Figure 32 Abundance Distribution of
caught by gear in the Philippines (1999- Kawakawa by Statistical Fishing Grounds,
2014) 2014

For Longtail tuna, Table 6 shows the size range of Thunnus tonggol caught by different types
of gears during 2008-2014. Their distribution based on the statistical fishing grounds in 2014
is also shown in Figure 33.

Figure 33
Abundance Distribution of Tonggol
tuna by Statistical Fishing Grounds, 2014
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Fishing Gear Size Ranges (cm)
Drift gillnet DGN 25.0-72.0
Surface gillnet SGN 20.3-25.4
Hook & Line H&L 30.0-111.0
Handline HL 16.0-46.0
Multiple Hook & Line MH&L 17.4-98.0
Multiple handline MHL 12.0-50.0
Single Hook & Line SH&L 23.1-190.0
Single Handline SHL 57.8-178.7
Troll Line TL 22.1-91.0
Purse seine PS 31.0-41.0
Ringnet RN 18.0-64.5

Table 6 Size ranges of Thunnus tonggol caught by
gear in the Philippines (1999-2014)

Distribution and Market of Tuna Catches
e Catch from commercial fisheries such as purse seine and ringnet, mostly delivered to
canneries.
« Yellowfin and bigeye tunas - target the export market, while Skipjack - goes
to the canneries
« Neritic tunas i.e. eastern little tuna/kawakawa - consumed locally.
e Catch from municipal fisheries, mostly landed as wet fish in different landing sites of
the country.
e Some are processed by drying, salting, smoking etc. and
« Some would enter large scale commercial processing.

25 Thailand

Status of Neritic Tunas and Fisheries in Thailand was reported by Ms. Praulai Nootmorn and
Mr. Chalit Sa-nga ngam from Department of Fisheries Thailand.

Introduction:

e Marine fisheries play a very important role for the economy in Thailand. Neritic tuna
fisheries is one of the There are three main neritic tuna species, i.e. longtail tuna
(Thunnus tonggol), kawakawa (Euthynnus affinis), and frigate tuna (Auxis thazard).

o Neritic tunas become the main target species because the attractive prices offered by
tuna canneries. However, it was reported that the Neritic tunas in Thai waters were
overexploited.

e Three main fishing gears are common used to catch neritic tunas (see Figure 34)as
follows:

1) Thai Purse Seine (TPS)

2) Luring Purse Seine (LPS)

3) Luring Purse Seine with FADs
4) Tuna Purse Seine (TUN)
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1)

2)

3)

4)

Figure 34
Types of common fishing gears (purse seine net) for catching neritic tunas in Thailand

e In general, size of fishing boat (Thai purse seiner) mostly are ranged from 18-25
m (LOA), the engine of 200-300Hp with Nylon net of 500-1,200 m (long) and
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50-150 m (depth). Mesh size 25 mm and number of crews are 25-40 persons. But
tuna purse seine for neritic tunas mostly are more than 44 m (LOA) with the
larger engine of 400-500Hp, the Nylon net of 1,200 - 1,600 m in length and 120-
150 m in depth. TUN normal uses mesh size of 94 mm and number of crew
operation is about 35-45 persons.

e Department of Fisheries categorized the fishing zones into two main areas: 1)
Gulf of Thailand where consists of 7 sub-areas and 2) the Andaman Sea where
consist of 4 sub-areas as shown in Figures 35 Important landing sites located on
the map are the important landing.

Figure 35
Map of fishing ground/areas and main landing sites in the Gulf of Thailand and Andaman Sea

Status and Trends of Neritic Tunas Fisheries:

e Three main species of neritic tuna namely tonggol tuna (Thunnus tonggol),
kawakawa (Euthynnus affinis) and frigate tuna (Auxis thazard) found within the EEZ
of Thai waters. Especially tonggol tuna abundantly found in deeper water for
example their distribution at deeper than 20m during in Jan. - Mar. in the Gulf of
Thailand. In addition, tonggol tunas are found in deeper than 40 m. during Nov. to
May. in the Andaman Sea. The number of purse seiners registered during 2006 to
2010 shown that the number were increasing from 1,164 vessels in 2006 to be 1,371
(Table 7).
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Table 7 The number of
purse seines registered
during 2006-2010

Table 8 Total catch (tons) of neritic tunain  Figure 36 Trends of neritic tuna in the Gulf
the Gulf of Thailand and the Andaman of Thailand and the Andaman Sea, 2003-

Sea, 2000-2011 2013

*noting that the drastically drop of
production since 2008 was due to exclusion
of the imported
neritic tunas in the national statistic

A total production/catches of neritic tunas in different fishing areas in the Gulf of
Thailand and Andaman sea are shown in Table 8 as well as in the Figure 36.

Refers to the study of neritic tunas made in 2012 found that the distribution of the
tonggol tuna and its CPUEs in the Gulf of Thailand is shown in Figure37 Based on
the survey found that good fishing areas are in the coastal and offshore areas of
Sonkhla and Pattani provinces near by the border of Thai-Malaysian transboundary
areas.
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Figure 37
CPUE (kg/day) of longtail tuna from purse seines in the Gulf of Thailand (2012)

e Catch composition between kawakawa and toggol tunas landed in Thailand is shown
in Figure 38. It was very clear that almost 60% of tonggol tunas are landed before
2008, after 2008 it is about 20% of tonggol are disappeared from the statistic,
remaining about 40% of a total catch of two species when compared with kawakawa.

e Figure 39 shows total catch of the tonggol (longtail) tunas landed in Thailand (a),
catch of longtail tuna by gears in the GOT (b), and the Andaman sea (c). Figures
show the large quantity of tonggol tunas are from the gulf of Thailand rather than
from the Andaman Sea. However, taking into consideration the drastically drop of
productions in 2008 due to many reasons which are related to the record that
excluding in national fisheries statistic of imported fishes from neighboring countries
such as Indonesia, Malaysia, etc. The figure also shows important fishing gears for
catching the toggol tunas particularly purse seine rather than king mackerel gillnet.

Figure 38
Catch composition between longtail tuna and kawakawa landed in Thailand.
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Figure 39

Total catch of the tonggol (longtail) tunas landed in Thailand (a), catch of longtail tuna by

gears in the GOT (b), and the Andaman sea (c).

Resources Management Measures

None of fishery law or regulations specially governing neritic tuna fisheries. A number of
legislation essentially enforced by six Marine Fisheries Management Centers as follows:

Notification of the Ministry of Agriculture and Cooperatives Re: Prohibition of

certain kinds of fishing appliances in spawning and breeding seasons in some

localities of Prachuap Khiri Khan, Chumphon and Surat Thani Provinces, given

on 24 January B.E. 2550 (2007);

Notification of the Ministry of Agriculture and Cooperatives Re: Prohibition of

certain kinds of fishing appliance in spawning and breeding seasons in some

localities of Phuket, Phang-nga, Krabi and Trang Provinces during specified

period, given on 24 October B.E. 2551(2008);

Notification of the Ministry of Agriculture and Cooperatives Re: Prohibition of

surrounding nets having meshes of smaller than 2.5cm in width in fishing at

night, given on 14 November B.E. 2534(1991).

Thailand has “the Marine Fisheries Management Plan of Thailand (FMP)” in

October 2015. FMP 2015-2019 outlines the nature of the management as follows:

1. FMP required to transform an open-access fishery into a limited-access

fishery based on balancing the fishing effort with the productivity of the

resources (MSY).

FMP closely linked to the National Plan of Action to NPOA-IUU

3. FMP will implement the e-logbook, e- licencing and Port State Measure
(PSM) in 2016 and catch quota of longtail tuna in 2018

N
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4. FMP covers the work on the VMS system on all fishing vessels (> 30 gross
ton) in 2015 and observe programme in 2015 (Department of Fisheries,
2015).

e Thailand ratified the United Nations Fish Stocks Agreement (UNFSA) and

agreed on Port State Measures (PSM) in 2016 (Department of Fisheries, 2015).

National Technical Study on Neritic Tunas Resources in Thailand

2.6

e Research Project 1: Reproductive Biology of the Eastern Little Tuna, Frigate
Tuna and Longtail Tuna in the Gulf of Thailand.

e Research Project 2: Reproductive Biology of the Eastern Little Tuna, Frigate
Tuna and Longtail Tuna in the Andaman Sea Coast of Thailand.

e Research Project 3: The Status of Neritic Tuna Resources and Fisheries in the
Gulf of Thailand.

e Research Project 4: The Status of Neritic Tuna Resources and Fisheries in the
Andaman Sea Coast of Thailand.

Viet Nam

The status of neritic tuna fisheries in the Viet Nam waters was prepared and present by Mr.
Pham Quoc Huy from the Research Institute for Marine Fisheries (RIMF) and Ms. Nguyen
Thi Hong Nhung from the Sciences Technology and International Cooperation Department.

Introduction:

Viet Nam has a long coastline of 3,260 km. and a large Exclusive Economic Zone

(EEZ) of more than 1 million kmZ. Fisheries sector contributed about 3.0% GDP and

provide of 40% animal protein consumption;

The marine waters are divided into 4 management areas, including: Tonkin Gulf,

Central, Southeast and Southwest coverage the 28 coastal provinces;

Main fishing gears: Gillnet (35.7%), Trawl (17.3%), Purse seine (4.8%), Hooks and

Line (17.3%), others (24.9%), small scale, multispecies;

Most of the oceanic tuna fisheries are located in the central of Viet Nam such as Binh

Dinh, Phu Yen, Khanh Hoa. But for neritic tuna fiseries, the fishing grounds are

located from North to the South.

Five neritic tunas are found in Viet Nam namely Frigate tuna (Auxis thazard), Bullet

tuna (Auxis rochei), Kawakawa (Euthynnus affinis), Stripped bonito (Sarda

orientalis), and Long tail tuna - (Thunnus tongol).

Figure 40 shows the type of fishing gears and fishing efforts in Viet Nam. From a

total number of commercial fishing vessels of 117,631 vessels, 36% is represented by

gillnet fishing boat following by other types, Trawl, Longline/handline, purse seine,

and falling net of about 25%, 17%, 17%, 5% and less than 1%, respectively. The

main fishing gears for harvesting neritic tunas are purse seine and gill net in which

many types of gears based on size of fishing vessels (Figure 41).

Purse seine fisheries are categorized into two namely:

1. Luring Purse Seine: such as Anchovy purse seine, small pelagic fishes purse
seine.
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Figure 40
Type of fishing gears and fishing efforts in Viet Nam

Figure 41
Purse seine and Drift gillnet for small-pelagic species and neritic tuna operated in the Viet
Nam
2. Searching Purse Seine: such as small pelagic fish purse seine and tuna purse

seine.
o Drift Gill-net fisheries targeting for small pelagic species in coastal areas but for tuna
and large oceanic tuna in the offshore areas.
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Fishing Ground of Neritic Tunas

Figure 42 shows the fishing ground of neritic tunas during the southwest and
northeast monsoon seasons. It is clearly shown that during the southwest monsoon
neritic tuna fisheries could be operated in all coastal areas from the south to the

north. But during the Northeast monsoon season most of fishing activities are
conducted in the northern area when compare to the south.

Figure 42
Fishing ground of neritic tunas during the southwest and northeast monsoon seasons

Figure 43

Average CPUE of the group of neritic tunas during the southwest and northeast Monsoons

e The average CPUE of the group of neritic tunas regardless of sampled gears varied
from 3.3 to 8.4 kg/km, mean value of 5.5 kg/km in the southwest monsoon.
Similarly, it varied from 1.9 to 5.0 kg/km, average of 3.6 kg/km in the northeast
monsoon as shown in Figure 43.
The CPUEs and length frequency of tonggol tuna (a) and kawakawa (b) during
different monsoon seasons are shown in Figure 2.6.6. For Kawakawa, the CPUEs
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b)

for drift gillnet were mostly ranged between 0.5 to 1 kg/km net during 2000 - 2005.
However, the CPUEs were peak in April 2001 and in 2005 which was about 2.3-2.5
kg/km net. Comparison with the toggol tuna, the CPUEs was quite low which were
less than 0.6 kg/km net. The size in total length of kawakawa was ranged from 17 to
59 cm while the tonggol was in the ranged from 25 to 46 cm. The size of both
kawakawa and tonggol tuna are larger during the southwest monsoon season when
compared to the northeast monsoon (Figure 44).
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Figure 44

CPUEs and length frequency of (a) tonggol tuna and (b) kawakawa during southwest and

northeast monsoon seasons

Fisheries Management Measures and Issues:

Lack of specific legal framework for tuna fisheries management;

Weak and poor essential resources, minor role/power and involvement of FAS;

VMS, under MOVIMAR project, 3,000 units of offshore fishing vessels installed
VMS, not all fishers comply and willingly to use;

Poor handling practices and high proportion of post harvest lost;

Poor infrastructure for fishery;

Middlemen play an important role and take the most benefit while fishermen
normally fishing with loss or marginal benefit;

Weak enforcement of current regulations;

Overfishing capacity;

Mostly, fisheries resources are being overfished;

Logbook applied but poor coverage and unreliable information received,

Port sampling (ALMRYV, 1996 to 2005), un-continuous after project ended;

On boat observers not implemented as routine works;

Database is not updated:;

“Top down” approach in data collection;

Stock assessments with high variation and uncertainty

Needs and Way Forward

Need to collect data, gather information as routine tasks;

Promote port sampling and biological sampling for better fish stock assessments and
monitoring purposes;

Strengthening the collaboration between countries in stock assessment, data
collection and experiences shared in relevant areas;

Pilot study for data collection, stock assessment for neritic tunas should be
implemented,;

Annual meeting on tuna fisheries management should be alternatively organized in
Member Countries;

A network of neritic tuna fishery managers in the region should be established.
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SESSION 11
REVIEW OF BIOLOGY AND ECOLOGY OF LOT TUNA AND KAW
By Dr. Osamu Abe
Longtail Tuna, Thunnus tonggol (Bleeker, 1851)
Diagnostic Features

e A small tuna species. In the Indian Ocean; Commercial size is FL 40~70 cm (Silas
& Pillai, 1982). Biggest record is 35.9 kg, 136 cm FL in New South Wales,
Australia, 1982.

e Body is covered with very small scales behind corselet;

Pectoral fins are short to moderately long; 22~31% FL (< 60 cm FL), 16~22% FL

in larger individuals;

Fin rays 30 to 36; 2nd dorsal fin higher than 1st dorsal fin;

2nd dorsal and anal fins never greatly elongate, < 20% FL;

No black spots on body; back dark blue without any striped pattern;

Lower sides and belly; silvery white with colorless elongate oval spots arranged in

horizontally oriented rows;

Dorsal, Pectoral and Pelvic fins; Blackish;

Caudal fin blackish, with streaks of yellowish green;

Tip of 2nd Dorsal and Anal fins; Washed with yellow;

Anal fin silvery;

Finlet; Yellow with greyish margins;

Gillrakers; comparably few, 19~27 on first arch;

Vertebrae; 18 + 21 = 39;

Liver; ventral surface not striated, right lobe >> left/central lobes;

Swimbladder; absent or rudimentary;

Two important key to identify Longtail tuna from other tuna species;

Number of gillrakers;

« >31; northern and southern Bluefin tuna
e 26~34; yellowfin tuna

o 23~31; albacore, bigeye tuna

e 19~28 (mostly <25); longtail tuna

e Shape of liver

e Ventral surface of liver with prominent striations, Center lobe > Left/Right lobes;
northern and southern bluefin tuna, albacore, bigeye tuna

o Ventral surface of liver without striations, Right lobe > Central/Left lobes;
yellowfin tuna, longtail Tuna, blackfin Tuna
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b. Distribution

Longtail Tuna is an epipelagic species inhabiting tropical to temperate provinces of the Indo-
Pacific, almost exclusively in the neritic waters close to the shore, south from Japan, all
ASEAN waters to Papua New Guinea, New Britain, and Australia except for the most
northern area, both coasts of India, southern Arabian Peninsula, the Red Sea and the Somalia

coast.
c. Length and Weight

Length-Weight parameters are estimated as below:
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d.

Age estimation
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e. Maturation

* The length-at-first maturity;
* Australia: 37 cm FL. (Griffiths et al, 2007)
* Thailand: 43 cm FL (Yesaki, 1982)
* 50% Maturity;
* Gulf of Thailand: 396mm (Cheunpan, 1984)
* Most probably LTT matures at age 1.
* Fecundity:
e ~ 1.9 million eggs (43.8 to 49.1 cm FL) (Klinmuang, 1978)
* 0.8 ~ 1.9 million eggs (75.5 to 98.0 cm FL) (Wilson, 1981)
* Probably spawns more than once a year, like other tunas.

f.  Spawning Seasons

» West coast Thailand: two spawning seasons (Yesaki, 1982)
* spawn principally in the outer-neritic regime
* major spawning during the NE monsoon (Jan~Apr)
* minor spawning during the SW monsoon (Aug~Sep)

* Gulf of Thailand: two spawning season (Cheunpan, 1984)

» March-May, July—December

g. Life History

* Little information of distribution of LTT larvae

* Gulf of Thailand: January~June (Chamchang and Chayakul, 1988)

* West coast of Thailand: February~April (Boonragsa, 1987)

* Preadults

» ~20cm: captured by luring purse seines off the west coast of Thailand.
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* Longtail tuna may form schools of varying size.
* Little information of migration and sub-populations

Stomach fullness index:
* Highest April ~ July
* Lowest October ~March
* Inverse relationship with GSI
(Griffiths et al, 2007)

Feeding primarily during the day; LT rely heavily on their high visual acuity to capture prey.
(Griffiths et al, 2007)

h. Feeding
* Australia; (Griffiths et al, 2007)

e Northern region most diverse diet in autumn and winter (47 and 27 taxa) and the
least diverse diet in summer (7 taxa).
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e The same trend was apparent in the eastern region, where fish had the most
diverse diet in autumn and winter (29 and 17 taxa) and the least diverse diet in
summer (7 taxa)

e Fish size: 60~115cm; Prey size in length: mostly ~200mm; Little change of prey
size in relation with fish size

* Gulf of Papua (Wilson, 1981)
o 31 prey taxa; teleosts (85% by vol), crustaceans (8%) and cephalopods (6%)
o Engraulids are the most predominant prey item overall

» Malaysia (Silas 1967)

o Pelagic & demeral fishes: engraulids, clupeids, sygnathids and scombrids;

e Squids and crustaceans (stomatopods,mysids and megalopa) were the
predominant prey in terms of frequency of occurrence.

* These variety of prey species suggest opportunistic foraging behavior of LTT.

The feeding ecology of longtail tuna was studied in northern and eastern Australia.
By % dry weight, small pelagic fishes covers almost 90% or more of stomach contents in
both regions, followed by demersal fishes and cephalopods.
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By % frequency of occurrence, small pelagic fishes covers 70-75% also in both regions,
followed by demersal fishes and cephalopods, and then Penaeids (shrimp), crabs,
benthopelagic crustaceans. In terms of prey variety, even 25-30% however, the contribution
of demersal and benthic prey is relatively high comparing to the oceanic tunas, owing to their
preference for relatively shallow neritic waters.

2. Kawakawa, Euthynnus affinis (Cantor, 1849)

a.  Diagnostic Features

Body naked except for corselet and lateral line;

Maximum; Females and males 100 cm FL; weight 14 kg. The all-tackle
Max record; 96.5 cm FL, 11.80 kg (Merimbala, New South Wales, 1980)
Pectoral fin rays 25-29; Dorsal spines (total): 10-15; Dorsal soft rays (total): 11-
15; Anal spines: 0; Anal soft rays: 11-15;

Anterior spines of first dorsal fin much higher than those mid-way.

Bony caudal keels on 33 and 34 vertebrae;

Several black spots usually present between pectoral-and pelvic-fin bases;
Back dark blue-green with a complex striped pattern under dorsal fin bases;
Gillrakers 29 to 33 on first arch; gill teeth 28 or 29;

Vomerine teeth absent? (FAO, 1983); present? (Nakabo, 2001)

Vertebrae 39;

Swim bladder absent.

47



b. Distribution

Kawakawa is distributed throughout the warm waters of the Indo-West Pacific, including
oceanic islands and archipelagos. A few stray specimens have been collected in the eastern
tropical Pacific.

c.  Age estimation

Ly = Lo (1 — e7K(Et0))

48



d.

Maturation

The smallest mature females

Philippines: 38.5 cm (Ronquillo, 1963)

Gulf of Thailand: 37.0 cm (Klinmuang, 1978)

Gulf of Thailand: 33.4 cm (Cheunpan, 1984)

West coast Thailand: 38 cm (‘Yesaki, 1982)

Papua New Guinea: 48.9 cm(Wilson, 1981)

50% Maturity:

e Gulf of Thailand: 40 cm (Cheunpan, 1984)

e Mangalore, India: 43-44cm (Muthiah, 1985)

e Most probably Kawakawa start maturation from age 1.

Fecundity:

e India: 210,000 ~680,000/spawning (48.5 ~ 65.0 cm FL) (Rao, 1964)

« India: 202,000 ~1,570,000/spawning (39.4 ~ 67.0cm FL) (Muthiah, 1985)

e South China Sea: av.1,730,000/spawning (39.5 to 51.0cm) (Klinmuang, 1978)
Kawakawa is a multiple spawner releasing ova at frequent intervals during a
spawning season.
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Spawning Season

Philippine waters; March ~ May

Seychelles; during the period of the NW monsoon (October/November ~
April/May)

off East Africa; from the middle of the NW monsoon period to the beginning of
the SE monsoon (January ~ July)

off Indonesia ; probably from August ~ October

Life History

An epipelagic, neritic speciesinhabiting waters temperatures ranging from 18 to
29° C.

Occurs in open waters but always remains close to the shoreline. The young may
enter bays and harbors.

Like other scombrids, E. affinis tend to form multispecies schools by size,
comprising from 100 to over 5 000 individuals.

Kawakawa are captured with;

Thunnus tonggol and Auxis thazard throughout much of the Indo-Pacific
region

Sarda orientalis off the north coast of Australia;

Megalaspis cordyla in the Gulf of Thailand;

T. albacares and Katsuwonus pelamis in the coastal waters of Sri Lanka;

K. pelamis and Elagatis bipinnulata off Papua New Guinea

All these species are probably competitors of kawakawa.

Feeding

Diet Composition:

Australian neritic waters; Overall 43 prey taxa (Griffiths, et al, 2009)

e Primarily pelagic clupeoids (78% by WW; 71% by FO); demersal fish
(19% WW; 32% FO).

Seasonal Change

e Autumn; virtually only engraulids

o Other seasons; engraulids were still the dominant, but a greater variety of
other prey were consumed.

Size difference

« Small tuna; small pelagic crustaceans and teleosts

e Medium/large tuna; larger pelagic and demersal teleosts
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h.

Fish size: 33~80cm; Moderate correlation between prey size and fish size

Prey size in length: mostly ~200mm;
Prey types consisting of four distinct prey size modes (Griffiths et al, 2009)

Predation

o Kawakawa is a highly opportunistic predator feeding indiscriminately on fish,

shrimps and cephalopods. In turn, it is preyed upon by other predators.

e Number and incidence of kawakawa juveniles in the stomachs of predators

sampled from tropical waters (modified from Argue et al., 1983, below).

51




52



SESSION IV

TRAINING/WORKSHOP PROGRAM

Topics Subjects References
Orientation Orientation Annex 1
Data collection | Outline
Annex 2
& process
CPUE Outline Annex 3
standardization
Software (Manual) Annex 4
ASPIC Outline Annex 5
Software parameter search (Manual) Annex 6
Software ASPIC (Manual) Annex 7
Kobe plot Outline Annex 8
Software (Manual) Annex 9
Case studies Longtail tuna stock assessments (Nishida and lwasaki, 2015,
Annex 10
IOTC)
Kawakawa stock assessments (Nishida et al., 2014, IOTC) Annex 11
Kawakawa and Longtail stock assessments (Government of Annex 12
Oman, 2013) (IOTC)
R How to install R ? Annex 13
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Group photo of the Special Training/Workshop on Stock Assessments of Longtail Tuna and
Kawakawa in the Southeast Asian Region on 17-25 April 2016
at SEAFDEC/MFRDMD, Kuala Terengganu, Malaysia
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SESSION V
TRAINING PROGRAM EVALUATION

The evaluation of this training course program are based on the surveying 16 people
including 8 core participants and 8 observers from SEAFDEC Member Countries namely
Brunei Darussalam, Indonesia, Malaysia, Philippines, Thailand and Viet Nam as well as
SEAFDEC staffs from MFRDMD, TD and Secretariat.

Figure 45 shows about the knowledge of the participants before after the training and the
interactive during the training. First column shown that most of the trainer had the level
knowledge of the training before the training has score 1 (poor). After the trainer attend the
training has score of the knowledge giving during 3-5 (good-excellent). Most of the
participants had participate and interaction during the training gave the score 4 (very good).
However, the participants suggested the participant needs more training on ASPIC and
training should be clearer probably due to language barrier and instruction.

1. participants

16 I —
14 3 3
12
10 7 7
8
6
10
4 4
] 6
2
[ 1

The knowledge of the trainer before  The knowledge of the trainer after  Participation and interaction during
attend the training attend the training the program

H]l m2m3mim5

Figure 45

Figure 46 shows the evaluation on the curriculum contents. The majority of the participants
prefer to the topics covered were relevant to your work, material distributed were helpful, and
this training experience will be useful in their work has score 5 (excellent).

Figure 46

Figure 47 shows the useful of the software for stock assessment. The majority of the
participants prefer to the software of Kobe | (Kobe Plot) and Kobe Plot Il (Risk Assessment)
had most useful for stock assessment. However, participants need more time to practice using
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the software and country data set needs to prepare good data for stock assessment analysis.
Most of the participants prefer the level of the resource person of this training giving the
score 4-5 (good-excellent) on the knowledge and the clarification contents in response
questions.

3. Useful of the software for stock assessment

B CPUE standardization by GLM ASPIC M Koh I{Kobe Plot) Kobe Il (Rish Assessment) HR

12

wn

I
jury
w

w -
E EE
(%,

Figure 47

Figure 48 shows the results of the facilities during the training on the comfortable and
provided the adequate space and the adequate and appropriate for each session gave score 4-
5.

Figure 48

In this training, shows 100 % of the participants prefer to this program will enhanced your
professional expertise and they will intend to encourage higher authority to conduct the
country training on this similar program and 93% of the participant will recommend this
program to others. The participants suggested that SEAFDEC should be supported and
conducted the training on stock assessment in Member Countries especially ASPIC software
and also should be involving person from manager because statistic data will provide by them
and that they can make the proper data statistic to conduct the stock assessment. In addition,
the participants also suggested that SEAFDEC should be continued the training for them
about risk assessment.
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Annex 1

Orientation
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Annex 2

Data Collection & process
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Annex 3

CPUE standardization
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Some example...(more complicated)

(Japan tuna LL: Swordfish N_CPUE)
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Reference (2004)
in Japanese

A Review of Some Statistical Approaches Used for CPUE Standardization

Hiroshi Stoso

Bull. Jpn. Soc. Fish. Oceanogr.
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Annex 4
CPUE Standardization by GLM

(Menu-driven software) (1% version)
Manual

April, 2016

Developer: Dr. Kiyoshi ITOH
Environmental Simulation Laboratory (ELS)
2F, Noble Building, 2 -4 -1, Arajuku,
Kawagoe-City, Saitama, Japan 350-1124
Phone: 81(Japan)-49-242-9262, FAX: 81(Japan)-49-241-2442
E-mail: Itoh@esl.co.jp URL.: http://www.esl.co.jp

Technical support: Dr Tom Nishida
Resources Person
SEAFDEC Neritic tuna Stock Assessment Project
National Research Institute of Far Seas Fisheries (NRIFSF)
Japan Fisheries and Education Agency
5-7-1, Orido, Shimizu-Ward, Shizuoka-City, Shizuoka, Japan 424-8633
E-mail: aco20320@par.odn.ne.jp Phone/FAX (direct):81(Japan)-54-336-5834
URL.: http://fsf.fra.affrc.go.jp/
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Specification

This software was developed using “R computer language” to perform nominal CPUE
(Catch-Per-Unit-of-Effort) standardization by GLM (Generalized Linear Model) from
fisheries data. Nominal CPUE means Catch/Fishing effort, where catch and fishing effort
data area the original (raw) data. GLM is a flexible generalization of ordinary linear
regression that allows for response variables that have error distribution models other than
a normal distribution.

This software can conduct “GLM” and create relevant outputs using menus without making
any programming. Main input (covariates) are “Year” effect, “season” effect, “area” effect.
As for outputs, standard GLM outputs created by “R language” will be automatically
produced for each GLM run. Major outputs are (a) ANOVA table, (b) Coefficients of
estimated parameters, (c) Estimated annual standardized CPUE, (d) residual plots and (e) Q-

Q plots.

1. Install

Down load the software from http://ocean-info.ddo.jp/kobeaspm/glm/cpueglm setup.exe

It will take about 5 minutes depending on performance to download the setup program
(cpueglm_setup.exe) (49.9 MB) shown as below, then double click.
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Then follow steps as below:

CPUE standardization by GLM

Welcome to the CPUE standardization by GLM Installation Program
This program will install CPUE standardization by GLM on your computer.

program.

WARMING: This program is protected by copyright law and international treaties.

by Law.

Itis strongly recommended that you exit all programs before running this installation

Click Next to continue the installation. Click Cancel to quit the installation program.

Unauthorized reproduction or distribution of this program, or any portion of it is prohibited

ESL

Kantan Installer H Mext

Cancel

Click “Next”

Install folder

CPUE standardization by

Check the Installation information
Indicate the installation information such as the destination folder.

An application is installed by the next setting. When there is not a problem, please
Mext When | cancel installation, please click "cancel”.

click

Destination Folder:
C\ESL Software\CPUE_GLM

Extra Menu:
Create Shortcut on Desktop
Create shortcut for all users

Kantan Installer Back

Cancel

Click “Next”
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Confirm the folder for installment

Completion of the installment

| CPUE standardization by GLM

Congratulations!
The application has been successfully installed.

The lication has been successfully installed.

Click the registered icon to start the installed program

e |
Click “Finish”

Install Microsoft .Net Framework 4

L]

Check “I have read and accept the license terms” and click “Install”.
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Completion of installment of Microsoft .Net Framework 4

L1

Click “Finish”

Make sure the icon “CPUE standardization by GLM” in the desktop

n by GLM

1. STARTING THE SOFTWARE

1) Double click “CPUE standardization by GLM”

If the R program is not found, you will see the message (next page) then install “R” program
and re-start.
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(@) Locate R path by clicking the button

rGF‘UE standardization by GLM 32bit = 0] =l

CPUE standardization
bv GLM(Generalized Linear Model)

F-{ Path

0 ¥ zer=¥ TH4¥ Documentz¥ R¥R-3 2 drevized¥hbindid 86 |

E software 12 found.

L Office @
L Outlook

02580 T -k

A7l

B R

L)
|, doc
L eto

= R-324evised
= L bin
K
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3) Import the data.

r CPUE standardization by GLM

E. software is found.

CPUE standardization
by GLM(Generalized Linear Model)

Click “Import the data”.

4) Select the nominal CPUE data set

YR
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006
2006

e~ |p|@ @ oo N =

f—

Select Excel file (.xIsx) like the

[ P NG NS S NS N N N 1]

il

S ) B [ SO St S I R o B S I R S o

il

D
CPUE
6893994
2592267
5540594
7407407
2237978
6628212
4885228
2255488
2775675
1650444
2241832
3798127
7764853

above file (example).

Note: To create the nominal CPUE data set. As shown above, create the data set by the

excel book file (.xIsx) including:

A year,

B season (month or quarter),
C area

D nominal CPUE
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(5) Run GLM by R

r CPUE standardization by GLM

CPUE standardization
by GLM(Generalized Linear Model)

Click “RUN GLM?”, proceed running GLM

(6) Create output

r CPUE standardization by GLM

CPUE standardization
by GLM(Generalized Linear Model)

GLM finished. please push 'create output’

Click “Create OUTPUT™, create reports.
(7) Report (OUTPUT) files

In the same folder of the input data, you will get two output files as below:

Excel book file (GOT LOT OBS+EST CPUE with 95% Cl.xlIsx) includes flowing
annual figures:
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A: OBS (nominal) CPUE

B: EST (standardized) CPUE and its 95% CI (Confident Interval).
C: Lower limit of 95% CI.

D: Upper limit of 95% CI.

A 2] [ ¥ E
Observed Estimated2.5% '97.5%
2000 136.,9519 1121606 65.60916 191.6172
2007 143.8965 9439505 55.20755 16l.2663
2008 04.258126 49.63898 29.00324 354.30416
2009 3752347 3591343 22.78351 06.48043
2010 3597002 31.26225 13.30381 53.40902
2011 6452363 79.30629 47.70027 131.8869
2012 74.67831 72.25503 43.48275 120.0748
2013 76.37409 93.04585 55.99457 154.0254
10 2014 70.05534 92.68391 54.806359 156.5838
11 2015 57.06242 82.79188 4909276 139.0411

=Y. T SR VY e

(YR - R |

If you process this sheet, you will see the whole picture as shown next page. The graph of
these 4 variable are provided in the output as shown in page 11.

Observed Estimated

CPUE+0.1*mean(CPUE)| CPUE+0.1*mean(CPUE) 2.5% 97.5%

2006 136.9519022 112.1605897 65.66916031 191.6172475

2007 143.8965225 94.39505442 55.26757642 161.2662751

2008 64.28125713 49.63897658 29.06323799 84.80415528

2009 37.52347108 38.91342957 22.78351292 66.48043031

2010 35.97001842 31.26225221 18.30380758 53.40901592

2011 64.52362761 79.36295919 47.76026559 131.8869098

2012 74.67831289 72.25503296 43.48274812 120.0748197

2013 76.37469376 93.04584941 55.99456629 154.625403

2014 70.05534459 92.68390515 54.86359411 156.583782

Loy 201500 _57.06242003| . . 82.7918825 . 49.09275571 139.6411448

Wordtite TGO T CUT OUTEU T . O0CX) ICTUUES THOWATTYg 4 TEPOT LS.

[1] ANOVA table

Df Sum Sq Mean Sq F value Pr OF) Adjusted

R2

as. factor |9 33. 758 3. 7509 3. 3986 Te—04 NA

(Data$YR)

as. factor |3 48. 2649 16. 0883 14. 5775 0 NA

(Data$q)

as. factor 1 0. 5977 0. 5977 0. 5415 0. 4626 NA

(Data$are

a)

Residuals 202 222.936 1. 1036 NA NA 0. 2234

[2] Graph including 4 annual figures

OBS (nominal) CPUE Dot

EST (standardized) CPUE Solid line

C: Lower limit of 95% CI Dot line (Lower)
D: Upper limit of 95% CI. Dot line (upper)
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CPUE
100

150
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Standardized CPUE+mean(CPUE)X
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[2] Histogram of residuals

Frequency

40

30
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10

T
2006
Year
Histgram of residuals
[ T T T 1
-2 -1 0 1 2

resid(res)
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[3] QQ plot

QQplot

Sample Quantiles
1
|

-3 -2 -1 0 1 2
Theoretical Quantiles
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Annex 5

ASPIC outline
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Data (year, CPUE and catch)
if CPUE is missing, then -1

144/ -1 Juz i
1998 -1 84130
1999 -1 89138
2000 -1 93930
2001 -1

87998
2002 0.14846 93022
2003 -1 94272

2004 0.1579 04367
2005 0.20589 94433
2006 0.20458 108997
2nNn7 N 13429 117597
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Annex 6

ASPIC (ver. 5.05) Batch (Grid search) Job Software
(Menu-driven software) (1% version)
Manual

April, 2016

Developer: Yoshinobu Odaira
Environmental Simulation Laboratory (ELS)
2F, Noble Building, 2 -4 -1, Arajuku,
Kawagoe-City, Saitama, Japan 350-1124
Phone: 81(Japan)-49-242-9262, FAX: 81(Japan)-49-241-2442
E-mail: odaira@esl.co.jp URL.: http://www.esl.co.jp

Technical support: Dr Tom Nishida
Associate Scientist
National Research Institute of Far Seas Fisheries (NRIFSF)
Japan Fisheries and Education Agency
5-7-1, Orido, Shimizu-Ward, Shizuoka-City, Shizuoka, Japan 424-8633
E-mail: aco20320@par.odn.ne.jp Phone/FAX (direct):81(Japan)-54-336-5834
URL.: http://fsf.fra.affrc.go.jp/
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1. INSTALL

Down load the software from http://ocean-info.ddo.jp/kobeaspm/aspic/aspic setup.exe

It will take about 5 minutes (depending on performance of PS) to download the setup
program (aspic_setup.exe) (49 MB) as shown below, then double click.

Click “aspic_setup.exe”
1) Welcome

ASPIC Batch Job

‘Welcome to the ASPIC Batch Job Installation Program
This program will install ASPIC Batch Job on your computer.

Itis strongly recommended that you exit all programs before running this installation
program.

Click Next to continue the installation. Click Cancel to quit the installation program

WARNING: This program is protected by copyright law and international treaties.

Unauthorized reproduction or distribution of this program, or any portion of itis prohibited
by Law.

ESL

Cancel

Click "Next" to continue.

@) Check the installation information

ASPIC Batch Job

Check the Installation information
Indicate the installation information such as the destination folder.

An application is installed by the next setting.When there is not a problem, please click
Next\When | cancel installation, please click "cancel”.

Destination Folder:
CIESL Software\WSPIC

Extra Menu
Create Shortcut on Deskiop
Create shortcut for all users

Back Cancel
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Click "Next" to continue.
(3) Check the installation folder.

[ 1]

If there is no folder for installation, click "Yes" to continue.

4) Installation completed.

ASPIC Batch Job

Congratulations!
The application has been successfully installed.
The 1 has been successfully installed.
Click the registered icon to start the installed program
Finish
H " H H "
Click "Finish".

5) Installing Microsoft .Net Framework 4

L1

Select “I have read and accept the license terms®, Click "Install" to continue.
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(6) Microsoft .Net Framework 4 installation is completed.

Click "Finish".

(7) Check Desktop icon

If you succeed installation, you will see “ASPIC Batch Job” icon on the desktop.
2. STARTING THE SOFTWARE

1) To start ASPIC Batch Job

Double click “ASPIC Batch Job” icon on the desktop.
@) To import the input file.

Input file(*.inp)

B

Click ...button at right and select the input file, e.g. “xxx.Inp”. ‘

(Important Note)
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You need to set up initial seeding values in the input file in advance. To set up initial seeding
values, refer to the ASPIC manual (Ver. 5.05)
3) Confirm the Input file and the initial set up window.

If you succeed loading your Input file, you can see initial seeding values shown as the screen
above.

4) Select type of production models.

Madels
LOGISTIC [] Fox Combination: | 1

Select one or two types of ‘(Production) Models’ for your batch job.

5) Set up parameters

In each model, 3 parameters (MSY, K, B1/K and q) will be estimated in case of 1 fleet, where
MSY: Maximum Sustainable Yield, K: Carrying Capacity, B1/K: depletion and q is
catchability. If you have 2 fleets, you will estimate 4 parameters (MSY, K, B1/K, ql and g2)
and so on. You can fix some of these parameters.

One example below is the case for B1/K and K fixed. You can change these values, but only

one value can be used for the batch job. If you want to set up ranges, you need to change to
values in the input file.
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If you want to change ranges and steps of 1q (g1), just enter desired values shown as below.
For this case, 19 batch jobs will run

1) To start batch job.

Option of batch job

‘Click “Start’ for starting the batch job.

Check X

Batch job iz 19 times. Iz start batch job?

I Ok I AT |I

You can see the number of processing batch jobs. If you start processing, select “OK”. If you
want to change parameters, select “Cancel (% + > tzJL)” and change parameters.
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@) Processing the batch job

Option of batch job

R:20 It: 448 B1/K:1.0000 K:2.0BE+04 MSY:5.32E+03 SSE:2.1081553E+01
R:21 It:422 B1/K:1.0000 K:2.08E+04 MSYS5.32E+03 55E:2.1081553E+01
R:22 It:430 B1/K:1.0000 K:2.08E+04 MSYS5.32E+03 55E:2.1081553E+01
R:23 11009 BL/K:1.0000 K:2.05E+04 MSYS5.33E+03 SSE:2.1067030E+01
R:24 I1t:471 B1/K:1.0000 K:2.05E+04 MSYS5.33E+03 SSE:2.1067028BE+01
R:25 It:454 B1/K:1.0000 K:2.05E+04 MSYS5.33E+03 S5S5E:2.106702BE+01
R:26 It:537 B1/K:1.0000 K:2.04E+04 MSY5.33E+03 S5SE:2.1066406E+01
R:27 It:683 B1/K:1.0000 K:2.04E+04 MSY5.33E+03 S5SE:2.1065669E+01
R:28 It:595 B1/K:1.0000 K:2.04E+04 MSY5.33E+03 SSE:2.1065466E+01
R:29 It 464 B1/K:1.0000 K:2.04E+04 MSYS5.33E+03 SSE:2.1063452E+01
R:30 It:473 B1/K:1.0000 K-2.04E+04 MSYS5.33E+03 SSE:2.1062994E+01
R:31 It:458 B1/K:1.0000 K:2.04E+04 MSY:5.33E+03 SSE:2.1062993E+01
R:32 It:412 B1/K:1.0000 K:2.04E+04 MSY:5.33E+03 SSE:2.1062993E+01
R:33 It: 586 B1/K:1.0000 K:2.04E+04 MSY:5.33E+03 SSE:2.106266BE+01
R:34 It:539 B1/K:1.0000 K:2.04E+04 MSY:5.33E+03 SSE:2.1062435E+01
R:35 It:575 B1/K:1.0000 K:2.04E+04 MSY:5.33E+03 SSE:2.1062393E+01
R:36 It:493 B1/K:1.0000 K:2.04E+04 MSY:5.33E+03 SSE:2.1062367E+01
R:37 It:446 B1/K:1.0000 K:2.04E+04 MSYS5.33E+03 S55E:2.1062367E+01
R:38 It:468 B1/K:1.0000 K:2.04E+04 MSYS5.33E+03 55E:2.1062056E+01
R:3% It:510 B1/K:1.0000 K:2.04E+04 MSYS5.33E+03 S55E:2.1061917E+01
R:40 It:531 B1/K:1.0000 K:2.04E+04 MSYS5.33E+03 SSE:2.1061912E+01
R:41 It:476 B1/K:1.0000 K:2.05E+04 MSYS5.33E+03 SSE:2.1060400E+01
R:42 It:651 B1/K:1.0000 K:2.04E+04 MSY5.33E+03 S5SE:2.1059385E+01
R:43 It:512 B1/K:1.0000 K:2.04E+04 MSY5.33E+03 S5SE:2.1059366E+01
R:44 It:719 B1/K:1.0000 K:2.04E+04 MSYS5.34E+03 SSE:2.1057923E+01
R:45 It:695 B1/K:1.0000 K:2.04E+04 MSYS5.34E+03 SSE:2.1057597E+01
R:46 It:480 B1/K:1.0000 K:2.04E+04 MSYS5.34E+03 SSE:2.1057597E+01
R:47 It:495 B1/K:1.0000 K:2.04E+04 MSY:5.38E+03 SSE:2.1057593E+01
R:4B It: 882 B1/K:1.0000 K:2.05E+04 MSY:5.33E+03 SSE:2.1051447E+01
R:49 It: 537 B1/K:1.0000 K:2.05E+04 MSY:5.33E+03 SSE:2.1051434E+01

Processing time: Oh0Om I 10/2000 I

[Current no. of the batch job being processed]/[total number of the
batch job]

]

When batch job is being processed, you can see the current number of the batch job and logs
shown as above. (Note: logs indicated above is the different example from the one in page 6).

3) To pause batch job.

Option of batch job

If you want to pause your batch job during processing of the batch job, click “Pause”

(4)  Resume/terminate batch job.

Option of batch job L

You can restart the batch by clicking “Resume”. You can also terminate the batch job by
clicking “Termination”.
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(5) Report

After the batch job is completed, the report file will be created in the same folder of the Input
file: “Output_YYYYMMDDHHMM.csv”, which indicates the starting time of the batch job
using the following codes:

YYYY X Year
MM : Month
DD : Date
HH ; Hour
MM : Minute
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Example of the original report (.CSV file)

1
l

3 Range (ste Fox and Lo

A B

Time  Ohm
Pararmigters Mol

C i
Mo of pks

4 Flagl0 fieed /1 ecti 0

3
6

B = T Ry S Ry

S e = =

P e p—

N Wockel

1 Ingstic
2 Ingistic
3 Ingistic
4 lngistic
b fox
fi fox
Tfox
B fox

MG r

SA0E01 1437113
EIED 135
SEIE0 1 25048
SELEY 132
BAZEDN 022048
B3RE(1 0A26517
DE 0G2h%
SE0 062623

B g

P
18045
1705
18085
15045
18085
1705
180d-5
15045

K Ry
(1o00e) ~ (oo)

9 Average

1

E

SN

1.0d-5
1.0d-5
1005
105
105
1.0d-5
1.0d-5
1005

By

1

F

G H

O7M Min/ph  Sec/ub
BI/K PN ) dTVN) MBY K

TN

1045
1045
108
1.0
1.0
1045
1045
108

Fitiy

550 5010 TTGERO3 TIBED
664 OA3 BIEHT BAEET
T4 547 BTIEH3 626E0
678 Bh03 BI9EH: BATET
B4 46 TMEG 2XE
QT 51 BB G2IED
6 BID BB 62EEC
26 525 BMEHE G260

1
f
1
1
1
1
1
1

1

1 8.0d-5-3.01.0d-5-1 01 0e-5-1 05 by 1051

1 1

ME¥(1000 tons)
il start

T R R e e R
B I S S S S

By /ey

BHBE01 THRE(H
BA0ET BOAEH
BRIE-0 BOBE(H
B2TE I
LEIEHD 3A6E2
TEGE! 1 08B0
TEEN 108E00
THOE01 1 QBEQD

[ ] K
1626

K{1000 tans)

i i start

3]
a0
i
)
]
3]
a0
i

o o 0o o o o oo oo

1
1
1
1
1
1
1
1

e e e R e G e ey

T8 fate
(o)

6277 NOTE: ASPIC erdeet ronrall: The output

4 NOTE: ASPIC erded nomrally The ou
G47 NOTE: ASPIC endeef monvally. The oul
6,448 NOTE: ASPIC erdeef rorrall The outout
5105 WARNING: & least one parameter estimate s o or near a corstraint

max

A

50

B0
50
50
50
50
B0

RZ

Al
0.048
008
0086
00
0084
0126
0124
0124

il
it

= =

f
i
f
I

T i tost f
T ks fest

B i tost f
e ks et i

S
0332
0332

032
032
012
0307
0308
0307

A

fi
fi
i

6455 NOTE: ASPIC erdeef rormally. The output fle i st ft
5457 NOTE: ASPIC erderf rormally. The output fle i fest fit
453 NOTE: ASPIC erdeef rormall. The output fle i fectfit

117

1

1

1
0107 150E-06 1. 25E-08 1 47E-K

1

1

1

g

TWN WP PN TUN

0411 756605 1.30E-04 12060k
0412 TA6E05 1.29E-04 11BE-0e
0423 676605 1.20E-04 114
0415 TO0E05 1.26E-04 1180k

0525 619E-05 145E-04
0525 617605 145604
0525 617605 145604

e
e
e

fo M Al Al

Solution may e tiva



Processed output for easier look by Excel book file

A B C D E G H I
1 Time Ohém | No of jobs 8 | Average 0.771 Min/job Sec/job 46.26
i
3 Parameters Model B1/K qlJPNL} qiJPN2] giTWN) MSY K
Range (step) Fox and Logistic L 6"3'(1—5:9‘0(1—5 1.':'<i—’5:1.':'d—'5 1‘0(1-5“-1"3'(1-5
. by 1.0d-5-4 | by 1.0d-5-1 | by 1.0d-5-1
5 | Flag (0: fixed / 1: estimate] 0 1 1 1 1 1
g
7 No Model B1/K q MSY(1000 tons)
3 JPN1 JPN2 TWN mini start max
q 1 logistic 1 6.0d-5 1.0d-5 1.0d-5 2 4 8
10 2 logistic 1 7.0d-5 1.0d-5 1.0d-5 2 4 8
11 3 logistic 1 8.0d-5 1.0d-5 1.0d-5 2 4 8
17 4 logistic 1 9.0d-5 1.0d-5 1.0d5 2 4 8
5 fox 1 6.0d-5 1.0d-5 1.0d-5 2 4 8
13
14 6 fox 1 7.0d-5 1.0d-5 1.0d-5 2 4 8
15 7 fox 1 8.0d-5 1.0d-5 1.0d-5 2 4 8
16 8 fox 1 9.0d-5 1.0d-5 1.0d-5 2 4 8
17l
I ] b L ] I o} P Q R
1 46.26 |
2
El
=1
s}
7 K{1000 tons) q
a Max mini start Max IPNZ TWHN JPN1 IPN2 TWHN
g 3 10 80 90 0.332 0.411 7.56E-05 | 1.3BE-04 | 1.28E-04
10 8 10 80 90 0.332 0.412 7.16E-05 | 1.29E-04 | 1.18E-04
11 8 10 80 90 0.32 0.423 6.76E-05 | 1.21E-04 | 1.14E-04
17 8 10 80 90 0.325 0.415 7.00E-05 | 1.26E-04 | 1.18E-04
- 3 10 30 90 -0.084 -0.125 -0.107 1.50E-06 | 1.29E-06 | 1.47E-06
14 10 80 90 0.126 0.307 0.525 6.19E-05 | 1.45E-04 | 1.24E-04
15 10 80 90 0.124 0.308 0.525 6.17E-05 | 1.45E-04 | 1.24E-04
16 10 80 90 0.124 0.307 0.525 6.17E-05 | 1.45E-04 | 1.24E-04
__|
]
7| RMS r K MSY Bmsy Fmsy | B/Bmsy | FfFmsy B note
; (1000 | {L000t] (Lo0ot]
o | G.BOE-0L |L.4371134] 1552 5576 | 7.76E<03 | T.A8E-01 | 9.98E-0L | T.98E01 | 6.277 NOTE: ASPIC ended nommally. The output file is testfit
10| SBLE-0L |13252404| 1664 5513 | 8.32E<03 | 6.63E-01 | 9.30E-01 | 859E0L | 64 NOTE: ASPIC ended normally. The output file is testfit
11| 5.63E-01 |L.2524327| 17.47 547 | 8.73E<03 | 6.26E-0L | 8.8LE-01 | 9.08E01 | 647 NOTE: ASPIC endad normally. The output file is test.fit
17 | 5.62E-01 | 13122765 16.78 5505 | 8.39E+03 | 6.56E-01 | 9.27E-0L | 8.63E-01 | 6.448 NOTE: ASPIC ended normally. The output file is test.fit
. . 3 . o o o . WARNING: At least one parameter estimate is at or near a constraint.
812801 |0.2294901 | 5284 4461 | LOJE<05 | 2.30E-01 | 2.63E+00 | 3.46E-02 | 5105 ) o
12 Solution may be trivial—-examine output file testfit carefully.
14| 5.35E-01 |0.6265118| 2067 5225 | 8.34E<03 | 6.27E-01 | T.66E-0L | LOSE+D0 | 5.455 NOTE: ASPIC ended nommally. The output file is testfit
15 | 5.35€-01 |0.6259596| 22.69 5225 | 8.35E+03 | 6.26E-01 | 7.65E-0L | L.OYE+00 | 5457 NOTE: ASPIC endad normally. The output file is test.fit
16 | 5.35€-01 |0.6262356| 22.68 5225 | 8.34E+03 | 6.26E-01 | 7.65E-0L | L.OYE+00 | 5.453 NOTE: ASPIC ended normally. The output file is test.fit
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Annex 9

Training materials (08)
Training course on stock assessments of Longtail tuna and Kawakawa in the SE Asia
SEAFDEC/MFRDMD, Kuala Terengganu, Malaysia (April 17-25, 2016)

Kobe Plot | and 11 software
(ver. 3, 2014)

Revised (Jan. 15, 2015)

“R” needs to be pre-installed to your PC
Otherwise you cannot attend the training course as “R” is the main engine of the
software to be used for the training course.

Please note that you will not need to learn “R”. We need “R” in your PC to run the
menu driven software that you need to learn.

You don’t need to know any computer languages if you use software to be provided
in the training course.

Minimum requirement of your PC

Lap top PC: windows 7 or higher (64 bits).
No MAC/Apple PC nor Tablets because of software compatibility problems
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Now how to install “R”

(1) Go to https://cran.r-project.org/bin/windows/base/

(2) Then you will see window as below:

Download R 32 3 for Windows (62 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

If vou want to double—check that the package vou have downloaded exactly matches the pachage distributed by R, you can compare the mdisum of the exe 1o the tru

Freauent |y asked auest ions

* How do [ install R when using Windows Vista?
s Howdo [ update packages in my previous version of R?
¢ Should I run 32-bit or B4-hit R?

Please see the B FAQ for general information about R and the B Windows FAD for Windows—specific information.

Other builds

s Patches to this release are incormporated in the rpatched snapshot huild

® A build of the development version (which will eventually become the next major release of R) iz available in the r—dewvel snapshot build.
s Previous releases

MNote to webmasters: A stahle link which will redirect to the current Windows binary release is

SCRAN MREROR? fhin/windows /base/ release htm

Last change: 2015-12-10, by Duncan Murdoch

(3) Then click <{——
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(4) Then R will be downloaded to your download folder of your PC as below
(don’t worry about Japanese).

(5) Then double click the icon (above) €T
(6) Then follow the instruction and choose default for all options.
(7) 1t will take some time to finish.

(8) After you will finish your installation,
Your R is stored in C: drive

-« Windows 7 05 (C:) ~ Proeram Files ~

HE » EEAE WLOTHILE-
BE] -

7-Zip

Canon

Common Files

DIFx

DizplayLink Core Software
DWD Maker

Gioogle

Intel

Intel Corporation
Internet Explorer
Lenhowvo

Lenovo USE Graphics
Lhaca

Microsoft Office
Microsoft Office 15
S Build

R

Realtek

Reference Azzembliss
SA5Home
SOURGENEXT
Svnaptics

[ MR P
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Annex 13

Training materials (12)
Training course on stock assessments of Longtail tuna and Kawakawa in the SE Asia
SEAFDEC/MFRDMD, Kuala Terengganu, Malaysia (April 17-25, 2016)

Preparation for SEAFDEC
Neritic stock assessments training course

How to install “R” computer language?

Tom Nishida (PhD), Resources Person, National Research Institute of Far Seas
Fisheries (Japan),

Email: aco20320@par.odn.ne.jp

“R” needs to be pre-installed to your PC

Otherwise you cannot attend the training course as “R” is the main engine of the
software to be used for the training course.

Please note that you will not need to learn “R”. We need “R” in your PC to run the
menu driven software that you need to learn.

You don’t need to know any computer languages if you use software to be provided
in the training course.

Minimum requirement of your PC

Lap top PC: windows 7 or higher (64 bits).
No MAC/Apple PC nor Tablets because of software compatibility problems
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Now how to install “R”

(1) Go to https://cran.r-project.org/bin/windows/base/

(2) Then you will see window as below:

Download R 3.2 3 for Windows (62 megabytes, 32/84 hit)

Installation and other instructions
New features in this version

If vou want to double—check that the package yvou have downloaded exactly matches the pachkage distrbuted by R, vou can compare the mdSsum of the exe to the tru

Freauent ly asked questions

* Howdolinstall R when using Windows Vista?
e Howdo | update packages in my previous version of R?
e Should I run 32-hit or 84-bit R?

Please see the B FAQ for general information about R and the R Windows FAQ for Windows—specific information.
Other builds

* Patches 1o this release are incorporated in the rpatched snapshot build.
o A build of the development version (which will evertually become the next major release of R) is available in the r—devel snapshot build
» Previcus releases

MNote to webmasters: A stahle link which will redirect to the current Windows binary release is
LCRAN MREROR> fhin/windows/base/ release htm

Last change: 2015-12-10, by Duncan Murdoch

(3) Then click

(4) Then R will be downloaded to your download folder of your PC as below (don’t
worry about Japanese).
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(5) Then double click the icon (above) ¢E
(6) Then follow the instruction and choose default for all options.
(7) 1t will take some time to finish.
(8) After you will finish your installation,
Your R is stored in C: drive

- = Windows?_ 0S5 (G ~ Program Files ~

EH v FEAE OWLLTHE-
HEl -

I-Zip

Canon

Common Files

CIF

DigplavLlink Core Software
DD Maker

Gioogle

Intel

Intel Corporation
Thternet Explaorer
Lenovo

Lenava USE Graphics
Lhaca

Microsoft Office
Microsoft Office 15
M3 Build

R

Realtek

Reference Aszemblies
SA5Home
SOURCSEMEXT
Synaptics

Thod

(9) You will not touch nor use “R” folder.
(10) Only software will use “R” behind you!

(12) If you have any problems, please contact
Tom Nishida (PhD),
Resources Person,

National Research Institute of Far Seas Fisheries (Japan)
Email: aco20320@par.odn.ne.jp
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