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REPORT OF THE TRAINING COURSE ON AGE DETERMINATION
USING VERTEBRA FOR SHARKS AND RAYS

29 April — 1 May 2019 at SEAFDEC/Training Department, Samut Prakan, Thailand
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I. INTRODUCTION

Southeast  Asian  Fisheries  Development  Center/Training  Department
(SEAFDEC/ TD) has developed an activity, Improving the Data Collection of the
Commercially-exploited Aquatic and Threaten Species: Sharks and Rays since year 2013 under
Enhancing Compilation and Utilization of Fishery Statistics and Information for Sustainable
Development and Management of Fisheries in Southeast Asian Region project. The aim of this
activity was to enhance capability of fisheries sectors in compiling and utilizing shark and ray
statistics and information in order to support sustainable fishery management in the region.

In year 2013, this project was initiated by organizing technical meeting for combining
data and information of sharks and rays in order to understand the situations in the Southeast
Asian region. The outputs from meeting revealed that National Statistics in Southeast Asian
countries showed the catch of the sharks and rays data by group. It is not classified into the
species level and recording of essential information such as biological data is insufficient. Lack
of enumerator, who could identify sharks and rays at species level is big challenge in the region.
In this connection, SEAFDEC Member Countries had agreed during the meeting that the
regional activities on sharks and rays data collection should be initially taken place starting
from building national capacity to identify species and establishing national shark landing data
collection systems.

In the year 2014, the project activities were emphasized on alleviating problems of
sharks and rays data collection in the region by improving capacity of elasmobranch
identification at species level through organized regional training for SEAFDEC Member
Countries. The aim of the meeting was training the trainer, who is able to convey knowledge
from training to their local shark landing enumerators.

In the years 2015-2016, the project activities were the Regional Technical Meeting on
Sharks and Rays Data Collection and Project Planning. Outputs of the meetings were: the
agreement of participating countries on the format and template of sharks and rays data
collection, work plans for year 2015-2016 and Standard Operational Procedure (SOP) of sharks
and rays data collection was developed.

With financial support from the Government of Japan through the SEAFDEC/SEC
and SEAFDEC/MFRDMD, and the European Union (EU) through the CITES Secretariat, one-
year Regional Project on Sharks and Rays Data Collection was implemented from September
2015 to August 2016 in six (6) SEAFDEC Member Countries, namely: Cambodia, Indonesia,
Malaysia, Myanmar, Thailand, and Viet Nam. Major outputs of the activities were: 1) regional
sharks and rays data at species in Southeast Asian region 2) improving human resources
capacity of SEAFDEC Member Countries on sharks and rays identification and data collection,



3) updating sharks and rays information in Southeast Asian Region 4) national reports of sharks
and rays.

In year 2017, the project step forward for fisheries management by organizing the
Technical Consultation Meeting on Shark Stock Assessment and Improving Data Collection in
Southeast Asian Region aiming to select the most appropriated stock assessment models for
converting landing data to scientific sharks and rays stock statuses. The meeting was attended
by four (4) resource persons from Malaysia, Japan and Thailand, six (6) representatives from
SEAFDEC and eight (8) representatives from four countries including Indonesia, Myanmar,
Thailand and Vietnam. The main outcome of the meeting was agreement of participants as they
accepted Yield per Recruit Model (YPR model) to be the most appropriate method to assess
status of sharks and rays based on short term data condition in Southeast Asian region.

In year 2018: SEAFDEC organized the “Training on Shark and Ray Stock Assessment
using YPR model” in order to 1) Strengthen the human resource development on stock
assessment of sharks and rays, of researchers from SEAFDEC Member Countries, 2) Improve
the information on stock assessment of sharks and rays by species in the region, and 3)
Establish a network of “sharks and rays” stock assessment scientists in the Southeast Asian
region.

The important aspect of using the YPR model is to quantify the effect of size selection
and fishing mortality on the yield from a fixed number of individuals that enters the fishery,
i.e. recruitment, by incorporating the growth parameters as inputs for the model. However,
during the 2018 training, it was found that the growth parameters, which were estimated from
length frequency data, were biased due to insufficient landing data. To obtain the accurate
growth parameters, the ideal number of fish samples should at least 500 each species and the
length measurements of samples must cover all lengths of such species from small size to large
size. This makes it difficult to estimate the YPR of our targeted shark species based on the
existing data in Southeast Asia.

To solve the problem, the stock assessment resource person from the aforementioned
training suggested that determining the reliable growth parameters should be conducted by
using the length-at- actual age analysis, where the age of individual fish can be obtained by its
hard part, i.e. vertebra. However, since the researchers from the SEAFDEC Member Countries
still have limited knowledge about this area of research, it was necessary to organize the
training course on age determination for human resource capacity building in Southeast Asian
region.

The three (3) days training course was organized by SEAFDEC/TD in Samut prakarn,
Thailand from 29 April to 1 May 2019. With funding support from Japanese Tryst Fund VI,

the training had nineteen (19) participants and observers including officer from Department of
fisheries Cambodia, Indonesia, Malaysia, Myanmar, Thailand and Vietnam as well as bachelor
and master degree student from Kasetsart University and Hokkaido University. The list of
participants, observers, resource persons, and SEAFDEC Officers, appears as Annex 1.



11. OBJECTIVE

1. To enhance human resource development on age determination for formulating grow
rates of sharks and rays to stock assessment researcher of SEAFDEC Member
Countries,

2. To attain the more reliable YPR model, and

3. To strengthen a network of stock assessment scientists in the Southeast Asian
III. REVIEW OF COURSE DELIVERY

In the Opening Ceremony, Mr. Isara Chanrachkij, Research and Development Division
Head gave an introductory report to all participants, resource persons and SEAFDEC staff.
The opening remark was made by Dr. Kom Silapajarn, Secretary-General and Chief of the
Training Department to welcome all participants and resource persons to the training course
and to Thailand. His Opening remark appears as Annex 2. After the opening ceremony,
Mr. Sukchai Arnupapboon, course coordinator briefed on schedule of the training to all
participants. The schedule appears in Annex 3. On the last day of the training workshop, Mr.
Akito Sato, Deputy Secretary-General delivered certificate to all participants and resource
persons and gave the Closing Remarks for the closing ceremony. His Closing Remarks
appeared as Annex 4.

The project leader for improving data collection for sharks and rays, Mr. Sukchai
Arnupapboon presented the background information of the project which has already
completed since 2013 and now focus on capacity building of stock assessment researcher to
make reliable growth rate based on age length analysis.

Mr. Sukchai Arnupapboon also explained that the training course was held in 3 day. It
would be conducted through lecture and practical class. The performance of the training
participants as well as observers would be rated through practical examination both before and
after to ensure that they have gained the skill in determine age of sharks and rays. He added that
with the enhanced knowledge and skills of the determine age of sharks and rays be able to up with
attaining stock assessment result for the proper management of sharks and rays. The Prospectus of

the Training is shown as Annex 5.

The training workshop was delivered entirely by resource persons; 1) Prof. Tuantong
Jatagate, Fishery Researcher and Lecturer, faculty of agriculture, Ubon Ratchathani University,
2) Assoc. Prof. Thanitha Darbanandana, Fishery Researcher and Lecturer, faculty of fisheries,
Kasetsart University, 3) Dr. Sontaya Koolkalya, Fishery Researcher and Lecturer, faculty of
agricultural Technology, Rambhai Barni Rajabhat UniversityProf. 4) Dr. Ahmad bin Ali, Head
of Fisheries Oceanography and Resource Enhancement Section and 5) Matsuishi Takashi Fritz,
Fishery Researcher and Lecturer, faculty of fisheries sciences Hokkaido University.
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value and trade problem in Southeast Asian Countries (Annex 6).

This was followed by the lecture of Prof. MATSUISHI Takashi Fritz on Sensitivity of
Yield per Recruit (YPR) Model. The using of YPR method was very useful for data limited
stock assessment in case that only length — frequency data (LFD) available. However, YPR
was the compounded holistic model which has some important assumption required for “stable
fishery condition” and several parameters such as biological and mortality parameters. Major
cause of uncertainties were biological parameters estimation (maximum length (L), growth
rate (K) which can also provide major effect to theoretical age when length 0 (to) as well) in
order to be further use for mortality parameters estimation. Therefore, the using of input
parameters should be observed carefully the implementation should be based on the reality and
sometimes also based on experiences of researchers.

Mr. Supapong Patarapongpan, PhD student from Hokkaido University lectured on Case
Study Using YPR. His Presentation focused on the providing of the provisional result of the
research using data from SEAFDEC one year data collection project. Catch and CPUE data
was observed and extracted from catch statistic of Myanmar and Indonesia. Result show that
the most appropriate age at first captured (tc) for scallop hammerhead should be about 2.5 — 3
years old at fishing mortality (F) about 2 /year. However, all result provided still contained
several uncertainties considering to the lack of appropriate frequency of LFD which cannot be
used for determining the appropriate biological, catch and mortality parameters. Therefore, the
presentation was a good example for extent the data collection project in order to obtain the
appropriate data set for further reliable result.

The “Preparation of Shark Sample, Vertebra, Stand and Embedding (in epoxy) and
Section Vertebra” was presented by Fishery Researcher and Lecturer from Ubon Ratchathani
University, Prof. Tuantong Jutagate. The process of work in laboratories was presented in
detail. Additionally, in this session, all participant received handout of Technical Manual
Sample Preparation for Age Determination of Elasmobrance produced by Prof. Tuantong
Jutagate. Dering the practical session, all participant worked in group and practiced step by
step as following;

Identification (Species and Sex)

Measure total length, precaudal length, body width and Weight
Vertebra removing

Boil and bleach to clean vertebra

Vertebra stain

Embedding in epoxy

Sectioning




The “Age reading and imaging” was presented by Fishery Researcher and Lecturer
from Rambhai Barni Rajabhat University, Dr. Sontaya Koolkalya. He trained participant to
count growth ring by using digital image technique through Image-J program. This new
technique is huge advantage comparing to directly count under microscope and Image-J is free
software program.

Prof. Tuantong Jutagate provided lecture on “validation, estimation of growth
parameter and construction of growth model”. There were several methods for insuring aging
accuracy and quantifying aging precision introducing during the course. For estimation growth,
black calculation method and SPSS program was trained to participants.
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On the last day of training course, participants presented the results of their training.
From their presentation, all group were good in their practical work. They could determine age
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of their shark sample. Additionally, participants would receive comments and suggestions from
resource persons for better understanding and apply in their work.

IV. COURSE EVALUATION

Course evaluation was conducted by asking participants to examine pre and post-test
in regard to knowledge of age determination. The Average score for pre- and post-test of
participants were 10.74 and 17.96, respectively. Result showed that the participants score in
post-test were significantly higher than the pre-test as 95% confidence interval at p — value =
2*10°°. Increasing score of participants showed the positive progress from this training course.

V. CONCLUSION

The course coordinator, Mr. Sukchai Arnupapboon reported the results of this training
course appear as Annex 6. During this training course, participants gained and improved their
knowledge and skills to determine age of sharks as observed by the results of their presentation
as well as comparing the score between pre- and post-test. In addition, all participants could
adapt the knowledge to produce growth curve. this is very important skill when participants
assess status of fisheries and resource as well as assess stock biomass. This training course was
reached the aims that to enhance knowledge and skills for all participants and to create the
network connection of researchers/biologists among the Member Countries to further
communicate and cooperate in stock assessment in the Southeast Asian region.

V1. LOGISTICS AND ADMINISTRATIVE SUPPORT

SEAFDEC provided logistical and administrative support. A number of administrative
staffs were present throughout the course to liaise with the venue and arrange for the facility
during the training. SEAFDEC organized a welcome dinner on the first day of training.

VII. ANNEXES

See annexes as separate documents;

. List of participants, resource persons and staff

. Opening Remark

. Program and Syllabus

. Closing Remarks

. Provisional and prospectus

. Training report

. Status Elasmobranch Fisheries in the Southeast Asian Region
. Sensitivity of Yield per Recruit (YPR) Model

. The Provisional Results of YPR Analysis
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10. Age Determination Using Vertebra
11. Handout for Sample Preparation
12. Handout for ImageJ Program



CAMBODIA

Mr. Samreth Sambo
Deputy Director

Mr. Ly Seyha
Division Head

INDONESIA

Mr. Dharmadi
Senior Researcher

Ms. Puput Fitri Rachmawati
Researcher

MALAYSIA

Mr. Abd. Haris Hilmi bin Ahmad

Arshad
Senior Research Officer

Ms. Effarina Mohd Faizal Abdullah

Research Officer

Annex 1

List of participants

Marine Fisheries Research and Development Institute
Fisheries Administration, Cambodia

No. 186, Norodom Boulevard, Sangkat Tonle Basac, Khan
Chamcar Mon, Phnom Penh; P.O. Box 588, Cambodia
Tel: (85-51) 2714239

E-mail: samrethsambo@yahoo.com

Marine Fisheries Research and Development Institute,
Fisheries Administration, Cambodia

No. 186, Norodom Boulevard, Sangkat Tonle Basac, Khan
Chamcar Mon, Phnom Penh; P.O. Box 588, Cambodia
Tel: (85-57) 7767763

E-mail: sharkandraycambodia@gmail.com

Center for Fisheries Research,

Ministry of Marine Affairs and Fisheries (MMAF),
Republic of Indonesia

Pasir Putih Street No. 2, Ancol Timur, North Jakarta
14430

Tel: (62-813) 89200731

E-mail: dharmadi.shark@gmail.com

Center for Fisheries Research,

Ministry of Marine Affairs and Fisheries (MMAF),
Republic of Indonesia

Pasir Putih Street No. 2, Ancol Timur, North Jakarta
14430

Tel: (62-812) 94389673

E-mail: puputfr@yahoo.com

Fisheries Research Institute (FRI) Kampung Acheh, Perak
Department of Fisheries Malaysia

Kompleks Perikanan Kg. Acheh

32000, Sitiawan, Perak Darul Ridzuan

Tel: (60-5) 6914752

E-mail: haris_hilmi@dof.gov.my

Fisheries Research Institute (FRI) Kampung Acheh, Perak
Department of Fisheries Malaysia

Kompleks Perikanan Kg. Acheh

32000, Sitiawan, Perak Darul Ridzuan

Tel: (60-5) 6914752
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MYANMAR

Dr. Thet Yu Yu Swe
Fishery Officer

PHILIPPINES

Ms. Sheryll V. Mesa
Project Leader of National Stock
Assessment Program

THAILAND

Mr. Tassapon Krajangdara
Fishery Biologist, Senior Professional
Level

Ms. Suwantana Tossapornpitakkul
Fishery Biologist, Professional Level

Mr. Montri Sumontha
Fishery Biologist, Professional Level

VIET NAM

Mr. Le Huu Tuan Anh
Officer

Mr. Cao Van Hung
Head of Marine Fisheries Resources
and Conservation Department

E-mail: effarina@dof.gov.my

Department of Fisheries, Ministry of Agriculture,
Livestock and Irrigation

Naypyi Taw, Myanmar

Tel: (95-67) 418534

E-mail: thetyuyuswe@gmail.com

Bureau of Fisheries and Aquatic Resources
Regional Field Office 6

Muelle Loney St., lloilo City, Philippines
Tel: (63-33) 3368121

E-mail: smyl2428@gmail.com

Upper Andaman Sea Fisheries Research and Development
Center (Phuket), Department of Fisheries, THAILAND

77 Tumbon Vichit, Maung District, Phuket 83000Thailand
Tel: (66-7) 6391138

E-mail: tassapon@gmail.com

Southern Gulf Fisheries Research and Development Center
(Songkhla), Department of Fisheries, THAILAND

79/1 Wichianchom Rd., Bo Yang, Muang District,
Songkhla Province, 90000 Thailand

Tel: (66-89) 6551817

E-mail: tsuwantana@yahoo.com

Ranong Marine Fisheries Research and Development
Station, Department of Fisheries, THAILAND

157 Moo 1 Paknam Subdistrict, Muang District, Ranong
Province, 85000 Thailand

Tel: (66-87) 0241486

E-mail: montri.sumontha@gmail.com

Department of Conservation and Aquatic Resources
Development, Directorate of Fisheries (D-FISH)

No. 10 Nguyen Cong Hoan Street, Ba-Dinh, Hanoi, Viet
Nam

Tel: (84-983) 930478

E-mail: tuananhlh@gmail.com

South-Research Sub-Institute for Marine Fisheries
(Soresimf)

Research Institute for Marine Fisheries (RIMF)

3/2 Street, 11 Ward, Vung Tau city, Ba Ria Vung Tua

10


http://dof.gov.my/
mailto:montri.sumontha@gmail.com

SEAFDEC/ MFRDMD

Ms. Annie Nunis Billy
Research Officer

RESOURCE PERSON

Prof. Tuantong Jutagate
Fishery researcher and Lecturer

Assoc. Prof. Thanitha Darbanandana
Fishery researcher and Lecturer

Dr. Sontaya Koolkalya
Fishery researcher and Lecturer

Dr. Ahmad bin Ali
Head of Fisheries Oceanography and
Resource Enhancement Section

Prof. MATSUISHI Takashi Fritz
Fishery researcher and Lecturer

ASSISTANT

Mr. Supaphong Pattarapongoan
PH D Student

Province

Viet Nam

Tel: (84-977) 732432

E-mail: hungrimf@gmail.com

SEAFDEC/MFRDMD

21080 Kuala Terengganu, Terengganu, Malaysia
Tel: (60-9) 6175940

Fax: (60-9) 6175136

E-mail: annie@seafdec.org.my

Faculty of Agriculture, Ubon Ratchathani University
85 Sathonlamark Road, Warin Chamrap, Ubon
Ratchathani 34190 Thailand

Tel: (66-45) 353500 ext.3545

E-mail: tuantong.j@ubu.ac.th

Faculty of Fisheries, Kasetsart University

50 Ngamwongwan Road, Ladyao, Chatuchak, Bangkok,
10900 Thailand

Tel: (66-99) 1698951

E-mail: ffistnt@ku.ac.th

Faculty of Agricultural Technology, Rambhai Barni
Rajabhat University

41 M.5 Muang Chanthaburi 22000 Thailand

Tel: (66-94) 495 8270

E-mail: sontaya.k@rbru.ac.th

SEAFDEC/MFRDMD

21080 Kuala Terengganu, Terengganu, Malaysia
Tel: (60-9) 6175940

Fax: (60-9) 6175136

E-mail: aaseafdec@seafdec.org.my

Faculty of Fisheries Sciences, Hokkaido University
3-1-1 Minato Hakodate Hokkaido, 041-8611 JAPAN
Tel: (81-13) 8405505

E-mail: matsuishi@gmail.com

Faculty of Fisheries Sciences, Hokkaido University
3-1-1 Minato Hakodate Hokkaido, 041-8611 JAPAN
Tel: (81-13) 8405505

E-mail: supapong@seagfdec.org,
supapong@cis.hokudai.ac.jp
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OBSERVERS

Mr. Rosdi Mohd Nor
Senior Assistant Research

Ms. Wiparat Tongngong
Master Degree Student

Ms. Soe Myat Thu

Mr. Hayato Kanno

Ms. Keitko Takano

SEAFDEC/MFRDMD

21080 Kuala Terengganu, Terengganu, Malaysia
Tel: (60-9) 6175940

Fax: (60-9) 6175136

E-mail: rosdi@seafdec.org.my

Faculty of Fisheries, Kasetsart University

50 Ngamwongwan Road,

Ladyao, Chatuchak, Bangkok, 10900 Thailand
Tel: (66-87) 6635934

E-mail: wiparat2524@hotmail.com

Faculty of Fisheries, Kasetsart University

50 Ngamwongwan Road,

Ladyao, Chatuchak, Bangkok, 10900 Thailand
Tel: (66-83) 6731481

E-mail: thulay4201@gmail.com

Faculty of Fisheries Sciences, Hokkaido University
3-1-1 Minato Hakodate Hokkaido, 041-8611 JAPAN
Tel: (81-90) 53424352

E-mail: ggawwwatmmm-28@eis.hokudai.ac.jp

Graduate school of Global food resources
Hokkaido University

18-8, Minato-cho, Hakodote, Hokkaido 041-0821
Japan

Tel: (81-80)80 35948250

E-mail: keiko@eis.hokudai.ac.jp

SEAFDEC TECHNICAL AND TEAM ORGANIZER

Mr. Sukchai Arnupapboon
Fishing Ground & Oceanography
Section Head

Mr. Rakkiet Punsri
Fishery Oceanographer

Mr. Pontipa Luadnakrop
Fishery Oceanographer

SEAFDEC Training Department

P.O. Box 97 Phrasamutchedi, Samut Prakan 10290
Thailand

Tel: 66 2 4256100

Fax: (66-2) 4256110

E-mail: sukchai@seafdec.org

SEAFDEC Training Department

P.O. Box 97 Phrasamutchedi, Samut Prakan 10290
Thailand

Tel: 66 2 4256100

Fax: (66-2) 4256110

E-mail: rakkiet@seafdec.org

SEAFDEC Training Department
P.O. Box 97 Phrasamutchedi, Samut Prakan 10290
Thailand
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SEAFDEC Training Department
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Annex 2
Opening Remark

Dr. Kom Silapajarn
SEAFDEC Secretary-General

Training on Age Determination by Using Vertebra for Sharks and Rays
29 April- 1 May 2019, SEAFDEC Training Department, Samut Prakan, Thailand

Distinguished Representatives from the SEAFDEC Member Countries; Resource persons,
Officers from SEAFDEC, Ladies and Gentlemen, Good Morning!

On behalf of SEAFDEC, it is indeed my great pleasure to welcome all of you to
SEAFDEC/Training Department, Samut Prakan, Thailand for these 3-days Training on Age
Determination by Using Vertebra for Sharks and Rays.

We all recognized that the Southeast Asian region has rich biodiversity of sharks and rays. It
is recorded that at least 196 species of sharks and 160 species of rays are found inhabiting in
Southeast Asian water. It is obvious that the Southeast Asian water is one of the richest shark
and ray area.

Sharks and rays have become one of the valuable fishery resources and commodities of
Southeast Asia. It contributes to the livelihood of fishers, traders and exporters. However, since
the past decades, Sharks and rays were highly caught. For example, Fishery Statistics recorded
those two (2) countries in Southeast Asia, namely: Indonesia and Malaysia are in the top ten
(10) fishing countries of sharks and rays in the world.

In this situation, the mobilization to develop sustainable management strategy based on science
evidence should be conducted as soon as possible.

In year 2018, SEAFDEC initiated support with SEAFDEC Member Countries (MCs) to assess
fisheries and resource status of sharks and rays by using Yield per Recruit (YPR) model.
Assessment by this model requires estimated growth rate, maximum age and age of maturity.
All of which rely on accurate estimation of age.

In the case of sharks and rays, age can be estimated using counting the growth bands technique
at the vertebrae or the fin spine, when present. However, we understand that this technique is
quite new for the Southeast Asian researchers and they still lack knowledge on this technique.
In this connection, SEAFDEC/TD organized Training on “Age Determination by Using
Vertebra for Sharks and Rays.” The objectives are as follows:

To enhance human resource development on age determination for formulating growth rates
of sharks and rays; attain the more reliable YPR model, and strengthen a network of stock
assessment scientists in the Southeast Asian region.
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I sincerely hope that you have active and fruitful discussions in this training. | also hope this
training will contribute to better management of Sharks and Rays in the region.

With that, Ladies and Gentlemen, | take great pleasure in declaring this Technical Consultation
Meeting open.

Thank you once again and have a good day.

15



Program and Syllabus

Annex 3

28 April/Sunday

Resource persons and course attendees arrive at
SEAFDEC Training Department, Samut Prakan,
Thailand

29 April/Monday

0830-0900 | Registration SEAFDEC Personnel

0900-0930 | Opening Ceremony, Group Photo and Pre-test SEAFDEC
Examination

0930-0945 | Refreshment SEAFDEC

0945-1030 | Updating the status elasmobranch fisheries in SEA | Dr. Ahmad Ali
countries

1030-1200 | Lecture on Sensitivity of Yield per Recruit (YPR) | Prof. MATSUISHI
model and Case Study Using YPR Assessment for | Takashi Fritz and Mr.
Shark Supapong Patarapongpan

1200-1300 | Lunch

1300-1500 | Preparation of shark samples All resource person

1500-1515 | Break

1515-1700 | Preparation of vertebra and stain All resource person

1700-1800 | Embedding (in epoxy) and section of vertebra All resource person

1800-2000 | Welcome dinner

30 April/Tuesday

0830-1000 | Age reading and imaging* All resource person
1000-1030 | Break
1030-1230 | Age reading and imaging (cont.)* All resource person
1230-1330 | Lunch
1330-1430 | Age verification and validation** All resource person
1430-1500 | Break
1500-1700 | The back calculation All resource person
1 May/Wednesday
0830-1000 | Lecture on estimation of the growth parameters ** | All resource person
1000-1030 | Break
1030-1230 | Lecture on estimation of the growth parameters All resource person
(cont.) and construction of growth model**/***
1230-1330 | Lunch
1330-1445 | Q&A and Post-test Examination All resource person
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1445-1500 | Break
1500-1515 | Closing remark SEAFDEC
1515-2100 | Excursion at MBK shopping mall SEAFDEC
2 May/Thursday

Departures of resource persons and course
attendees

* The course attendees are requested to install the ImageJ Program to their laptops
(https://imagej.nih.gov/ij/download.html)

** The course attendees are requested to install the R Program to their laptops
(https://cran.r-project.org/bin/windows/base/)

*** The course attendees are requested to install the FiISAT Program to their laptops
(http://www.fao.org/fishery/topic/16072/en#4)
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Annex 4
Closing Remark

Mr. Akito Sato,
Secretary-General and Chief of the Training Department

Training on Age Determination by Using Vertebra for Sharks and Rays
29 April- 1 May 2019, SEAFDEC Training Department, Samut Prakan, Thailand

Distinguished Representatives from the SEAFDEC Member Countries; Resource persons and
Officers from SEAFDEC Training Department (SEAFDEC/TD), Ladies and Gentlemen, Good
Afternoon!

On behalf of SEAFDEC, it is my great pleasure to address all of you at the closing of the
Training on Age Determination Using Vertebra for Sharks and Rays at SEAFDEC/TD.

As you know, the mobilization to develop sustainable management strategy based on science
evidence, particularly stock and fisheries status assessment should be conducted as soon as
possible in our region.

One of the important input data to assessment model is the growth parameters. We all have
been known that counting the growth bands technique at the heart part is the highest accurate
technique. Therefore, SEAFDEC/TD organized the training to build-up the capacity of
researchers who participated in this training.

Ladies and Gentlemen, | am so happy to hear that all of you have learnt a lot from this training.
I know this is not an easy task, infact; it is challenging. | encourage all of you to please keep
continue to do your best.

On behalf of SEAFDEC, | would specifically wish to express our sincerest appreciation to our
resource persons, namely: Prof. Tuantong Jatagate, Assoc. Prof. Thanitha Darbanandana, Dr.
Sontaya Koolkalya, and Prof. Matsuishi Takashi Fritz as well as assistant resource person, Mr.
Supapong Pattarapongpan with their dedications, knowledge and experiences shared with us
during the training. You all have guided our participants and we appreciate that.

We understand that you have taken time out of your very important schedules to contribute to
this training and some of you have even traveled long distance. Thank you for your valuable
contribution and making this training fulfilling on its objectives.

Let me express my very special thanks to all participants who have actively attended this
training. After this training, | believe we can come up with skill to estimate growth parameter
and | wish that every participant could be in a position to apply the knowledge. More
importantly, it is also my hope that the spirit of friendship that has been nurtured over the last
three (3) days will be continued and strengthened.
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Furthermore, | would like to say a special thanks to SEAFDEC/TD staff who worked tirelessly
both in the foreground and background. Organizing this training is not at all an easy task, you
all made it together for running this smoothly. You deserve congratulations for a job well done.

Once again, | wish therefore to congratulate each and everyone of you for having made this
training a success that it has been. | thank you all for the work well done.

Ladies and Gentlemen, I now declare this training closed. I wish all of you “Good Luck”

Last but not least, | wish you all have very safe journey back home. See you in June this
year.

Thank you and Have a nice day.
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Annex 5

Provisional Prospectus

Training on Age Determination Using Vertebra for Sharks and Rays
Introduction

Southeast ~ Asian  Fisheries  Development  Center/Training  Department
(SEAFDEC/TD) in collaboration with Southeast Asian Fisheries Development Center/Marine
Fisheries Resource Development and Management Department (SEAFDEC/MFRDMD) have
developed an activity, Improving the Data Collection of the Commercially-exploited Aquatic
and Threaten Species: Sharks and Rays since year 2013 under Enhancing Compilation and
Utilization of Fishery Statistics and Information for Sustainable Development and
Management of Fisheries in Southeast Asian Region project. The aim of this activity was to
enhance capability of fisheries sectors in compiling and utilizing shark and ray statistics and
information in order to support sustainable fishery management in the region.

In year 2013, this project was initiated by organizing technical meeting for combining
data and information of sharks and rays in order to understand the situations in the Southeast
Asian region. The outputs from meeting revealed that National Statistics in Southeast Asian
countries showed the catch of the sharks and rays data by group. It is not classified into the
species level and recording of essential information such as biological data is insufficient. Lack
of enumerator, who could identify sharks and rays at species level is big challenge in the region.
In this connection, SEAFDEC Member Countries had agreed during the meeting that the
regional activities on sharks and rays data collection should be initially taken place starting
from building national capacity to identify species and establishing national shark landing data
collection systems.

In the year 2014, the project activities were emphasized on alleviating problems of
sharks and rays data collection in the region by improving capacity of elasmobranch
identification at species level through organized regional training for SEAFDEC Member
Countries. The aim of the meeting was training the trainer, who is able to convey knowledge
from training to their local shark landing enumerators.

In the years 2015-2016, the project activities were the Regional Technical Meeting on
Sharks and Rays Data Collection and Project Planning. Outputs of the meetings were: the
agreement of participating countries on the format and template of sharks and rays data
collection, work plans for year 2015-2016 and Standard Operational Procedure (SOP) of sharks
and rays data collection was developed.

With financial support from the Government of Japan through the SEAFDEC/SEC
and SEAFDEC/MFRDMD, and the European Union (EU) through the CITES Secretariat, one-
year Regional Project on Sharks and Rays Data Collection was implemented from September
2015 to August 2016 in six (6) SEAFDEC Member Countries, namely: Cambodia, Indonesia,
Malaysia, Myanmar, Thailand, and Viet Nam. Major outputs of the activities were: 1) regional
sharks and rays data at species in Southeast Asian region 2) improving human resources
capacity of SEAFDEC Member Countries on sharks and rays identification and data collection,
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3) updating sharks and rays information in Southeast Asian Region 4) national reports of sharks
and rays.

In year 2017, the project step forward for fisheries management by organizing the
Technical Consultation Meeting on Shark Stock Assessment and Improving Data Collection in
Southeast Asian Region aiming to select the most appropriated stock assessment models for
converting landing data to scientific sharks and rays stock statuses. The meeting was attended
by four (4) resource persons from Malaysia, Japan and Thailand, six (6) representatives from
SEAFDEC and eight (8) representatives from four countries including Indonesia, Myanmar,
Thailand and Vietnam. The main outcome of the meeting was agreement of participants as they
accepted Yield per Recruit Model (YPR model) to be the most appropriate method to assess
status of sharks and rays based on short term data condition in Southeast Asian region.

In year 2018: SEAFDEC organized the “Training on Shark and Ray Stock Assessment
using YPR model” in order to 1) Strengthen the human resource development on stock
assessment of sharks and rays, of researchers from SEAFDEC Member Countries, 2) Improve
the information on stock assessment of sharks and rays by species in the region, and 3)
Establish a network of “sharks and rays” stock assessment scientists in the Southeast Asian
region.

The important aspect of using the YPR model is to quantify the effect of size selection
and fishing mortality on the yield from a fixed number of individuals that enters the fishery,
i.e. recruitment, by incorporating the growth parameters as inputs for the model. However,
during the 2018 training, it was found that the growth parameters, which were estimated from
length frequency data, were biased due to insufficient landing data. To obtain the accurate
growth parameters, the ideal number of fish samples should at least 500 each species and the
length measurements of samples must cover all lengths of such species from small size to large
size. This makes it difficult to estimate the YPR of our targeted shark species based on the
existing data in Southeast Asia.

To solve the problem, the stock assessment resource person from the aforementioned
training suggested that determining the reliable growth parameters should be conducted by
using the length-at- actual age analysis, where the age of individual fish can be obtained by its
hard part, i.e. vertebra. However, since the researchers from the SEAFDEC Member Countries
still have limited knowledge about this area of research, it has become necessary that the
training on aging determination for human resource capacity building in Southeast Asian
region should be convened by SEAFDEC.

Objectives

1. To enhance human resource development on age determination for formulating grow
rates of sharks and rays to stock assessment researcher of SEAFDEC Member Countries,

2. To attain the more reliable YPR model, and
3. To strengthen a network of stock assessment scientists in the Southeast Asian region

Expected Outputs
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1. Enhancing the knowledge of fishery officers on age determination by annual ring
technique

2. Increasing the number of growth rate information of shark and rays by species,

3. Network of stock assessment researchers,
Date and Venue

Training on “Age determination using vertebra for sharks and rays” will convened on
29 /30 April to 1 May 2019 at SEAFDEC/TD (3 days), Samut prakan, Thailand.
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Annex 6.
Closing Report

SEAFDEC Secretary-General, our Resource persons, Participants, Guests, Ladies and
Gentlemen, Good Afternoon!

My name is Sukchai Arnupapboon, Fishing Ground and Oceanographic Section Head.
Currently, I am also the project leader for shark and ray of SEAFDEC/TD.

The training on “Age Determination Using Vertebra for Sharks and Rays™ has been conducted
on 29 April 2019 until today, Ladies and Gentlemen, time flies so fast, we all have gone through
these three (3) days together, you all have worked hard from day to night, and every single day
you learned new things.

Ladies and gentlemen, |1 would like to report on the training activities and how the training
course became successful to all the participants. This training course was specifically designed
for Asian stock assessment researchers to learn the technique for determining age of sharks and
rays focusing the vertebra using the heart part which there were various sessions, including
theoretical and practical. The course syllabus consists of the following:

1. Updating the status of elasmobranch fisheries in SEA countries;
2. The sensitivity of Yield per Recruit;

3. Sample preparation;

4. Age reading and back calculation; and

5. The estimation of the growth parameter

During the training course, | observed that all participants improve their skills and they knew
how to determine age of sharks and rays. Not only that, but they also shared their experiences
with regards to shark and ray among the resource persons and participants. In this condition, |
would like to say and strongly believed that our training course is successful.

However, our task is not end yet. | hope that when you go back to your countries, you will be
able to carry out shark and ray ageing research. Ultimately, | hope that you could be able to
apply this knowledge for sharks and rays fisheries management in your respective countries.

Ladies and Gentlemen, finally, we are very happy to see that all participants gained the
knowledge from our resource persons. | hope the success on sustainable sharks and rays
fisheries management to be yours and in your countries.

With this note, Sir, Thank you very much.
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Annex 7.

Status Elasmobranch Fisheries in the Southeast Asian Region

STATUS ELASMOBRANCH FISHERIES IN THE SOUTHEAST ASIAN REGION

AHMAD ALI (PhD)
Senior Researcher
Southeast Asian Fisheries Development Center (SEAFDEC]
Regional Vice Chair, IUCN Shark Specialist Group Southeast Asia Region

Presented at
Training on Age Determination Using Vertebra for Sharks and Rays

29 April-1 May 2019 , Bangkok Thailand
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GENERAL OVERVIEW OF SHARKS AND RAYS Landings of §hark_ and Ray by Species at Sihanoukville
FISHERIES IN CAMBODIA Landing Site ( Jetty 66) from 2015- 2016

1. 435 km coastlines in the Gulf of Thailand, stretched T L
between Vietnamese borders in the south to Thai 20010 96800 900 [3326] 57438
border in the west. — oL

2. Four provinces located along these coastlines namely,
Koh Kong (237 Km), Preah Sihanouk (105 Km), Kampot
(67 Km) and Kep (26 Km).

3. Using EU-CITES budget SEAFDEC supported
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Landings of Shark and Ray by Species at Study Site Sihanoukville
Landing Site {Jetty 66) from 2017-2018

2017
Ray 566.05
Aeiobas flagelhon
Aetobatus ocellatus
Breviirygon helerura 84,44
Brevitrvgon imbricata 21137
Hemitrvgon akaici 58,97
Himantura warnak
Maculabedis gerrardi 9.09 9.61
Narcine lingula 03 40.85
Narcine maculata 2109
Neomygon ¢f varidens 18.65 422
Rhinoptera javanica 27.48
Riymechobatus ausiroliae
Taeninra ymma 22 34.79
Telairygon zugei 161,23 14434
Shark 961.76 1135.68
Atelomyeterus marmorains. 87.69 167.59
Carcharfinus lencas 416
Carcharhinus melanopierus 8.1
Chiloscylitum punciatum 874.07 91839
961.76 1135.68

Source: Sambo and Seyha, 2018

GENERAL OVERVIEW OF SHARKS AND RAYS
FISHERIES IN INDONESIA

SHARK AND RAY FISHERIES

Industry Artisanal
>30GT 5-10GT
By-catch By-catch Targeting

Tuna longlines/gillnets
—= Shark longli | Bottom gillnets

Most of the shark bycatch landed at
Ciacap was from the tuna gilnet
fishery rather than the tuna longine
fishery. The giinet fishery conributed
63-89% of the annual tofal shark
bycatch (Fahmi & Dharmadi, 2015)

A pelagicus : 50-86% , A. supercillosus : 3-20%).

[ Oceanic sharks Rhynchobatus spp.

Purse seine, handline, trawl, trammel net,trap
Source: Dharmadi and Andika, 2018
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Main landing sites of shark and ray in Indonesia

JAVA

Cilacap (Ceatral Java) Shark LL, Tuna LL

Muncar (East Java) Shark LL,

Perigi (East Java) Shark LL
Bottom GN
Boriom GN
TunaLL
Tuna LL
Shark LL Byeatch
Shark LL Targeted
Botom LL Targeted
Longline, Gillner. Target & Bycaich
SharkLL Targeted

Shurk LL (Bottom, Surface LL)  Targeted

Shark LL (Bottom, Surface LL)  Targeted

Shark LL Targeted .
Shark LL Targeted e
Shark L1 Targeted

Source: Dharmadi and Andika, 2018
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C falciformis
Apelogicus  Hjenskinsil S lewini (Harlyan et al.. 2015)
S lewini H.undala C.limbatus C.amblyrhynchos
Csorrah  Nuhll C.melanopterus
e Raustraliae :
Geuvier Triaenodon obesus

(Jaiteh et..2016)

Mjapanica ¢, o
A. superciliosus Marapacana C.moluccensis M thurstoni
Mdrstont Sedmundsi Rinnchobarus sp
Chrevipinna Himantura uarnak.

(Santosoet al.. 2016)

( Dominant species of sharks & rays j

Source: Dharmadi and Andika, 2018
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List of 10 Most Common Sharks and 10 Rays Species

I " S T

0N e

Carcharhinidae : Dasyatidae :
Carcharhinus falciformis 1 Neatrygon erientolis
Carchartinus brevipiona 2 Pateobatis jenkinsii (. jenkinsii)
Galeocerdo cuvier 3 Dasyotis ushiei
Prionaece glouco 4 Himontura uornok
Alopiidae : 5 Himontura unduloto
Alapias pelagicas 5 Taeniurops meyent
Ajopias superciliosus Mobulidae :

Sphyrnidae : 7 Mobula japanica
Sphyrna lewin 8 Mobula thurstoni
Centrophoridae : Rhynchobatidae :
Centraphorus molsceensis 9 Rhynchobatus austrolioe
Squalidae : 10 Rhynchobatus springert
Squalas edmundsi

Triakidae :

Mustelus monaze

Source: Dharmadi and Andika, 2018




GENERAL OVERVIEW OF SHARKS AND RAYS FISHERIES IN MALAYSIA Total Weight of Sharks by Species at

Kota Kinabalu (2017)
- ) ~ Mustelus widodol (0.26%)
o The fishing area for marine capture fisheries covers a total of 547,200 km?2. - Mustelus sp (0.25%)
Malaysian marine capture fisheries are categorized inte coastal and deep- - Mustetus mosis (0.13%)
sén heheries - Halaelurus buergeri (0.05%)
- Cephaloscyllium sarawakensis (0.04%)
- Rhizoprionodon acutus [ 0.03%)

o In 2017, coastal fisheries contributed 1,170,270 tonnes {79.9%) while e - Heterodontus zebra (0.02%)
deep-sea fisheries contributed 294,842 tonnes {20.1%) to the total marine % - Chaenogaleus macrostoma (0.01%}
landings Hexanchus griseus (0.01%)

! - Loxodon mocrorhinus (1.24%)
. : - Alopias pelagicus (1.23%)

< Sharks and rays, that constitute part of the demersal fishery landings, are - Carcharhinus melanopterus (0.87%)
caught in Malaysian waters from the coast to the edge of the EEZ. The - Corcharhinus feucas (0.73%)
landings from 2008 - 2017 contributed between 1.2 — 1.7 %, with an average i zﬁ?;z::::::::;f«?ﬁm
of 1.5%, of the total marine landings. - Carcharhinus brevipinna (0.37%)

ot Galeocerdo cuvier (0.36%)
o Sharks are not targeted by fishers but are caught together with other i) |-_Squalus megalops (0.35%) |
commercially important species. They are brought back whole to the port. 1667%
Source: Abdul Haris et al 2018
3 i Source: Abdul Haris et a/ 2018
Total Weight of Rays by Species at Kota )
g f s by op Shark and Ray landings
Kinabalau (2017) Landing trend in tonnes (2013- 2017)
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Average catches of sharks and rays in marine total landing is 1.4 %
(Ranged between 1.2 % — 1.7 %)
" List of 10 Most Common Sharks and 10 Rays Species
Landings of sharks and rays by gears (2013-2017 » )
8 vsby g ( ) at Four Different Locations
Sharks Species
10000 NoLarut Matang Manjung Utara Kota Kinabalu Sandakan
Q000 1C) hasseltii Ci hasseltii Ci Chif
8000 2Chif Chil Chil i i C: sorrah
7000 3 Chiloscyli i
6000 4C: somah C: somah sorrah
5000 5 Gf erdmanni Chiloscyliium indicum  Sphyrna lewini Rhizoprionodon acutus
4000 of baliensis fasciatum is elongata it
3000 7 Chiloscyiiium indicum Loxodon macrorhinus Sphyrna lewini
2000 8 Carcharhinus brevipinna Mustelus manazo Carcharhinus sealei
1000 I I I I I I 9 Carcharhinus leucas Carcharhinus brevipinna ~ Hemipnistis elongata
0 | | [ | = -I 10C] cf hasseltii zebra fasciatum
& ®m o®|m 8 @ (8 W@ B @ om @ |d 0 @ s
T 2 3 3 2 3 8 2 B 3z @ B B 2 B Rays Species
é =k ; é = g é = ; é = ; 2 = g NoLarut Matang Manjung Utara Kota Kinabalu Sandakan
o 2 5 @ 2 § @ 2 3 0 8 3 0 2 & 1Neotrygon orientalis Brevitrygon heterura Neotrygon orientalis Neotrygon orientalis
2 2 2 5 k2 2 F 22 7 = 2 § F 2 gerrardi gerrardi germardi gerrardi
o ¥ Q 5 a 3 o =¥ Q 5 3Brevitrygon heterura Neotrygon orientalis Telafrygon zugel Taeniura lymma
£ 2 2 2 2 4 Telatrygon zugei Telatrygon zugei Rhinobatos boreensis  Telatrygon zugei
S austraiiae australiae fai
2013 2014 2015 2016 2017 6 Hemitrygon akajei Gymnura poecilura Gymnura poecilura Pateobatis uamacoides
mSharks ®Rays 7Maculabatis pastinacoides Hemitrygon fluviorum Hemitrygon parvonigra  Rhynchobatus australiae
8Narcine sp australiae Jjenkinsii
9Patecbatis jenkinsii Pafeobatis fai Gymnura japonica Himantura feoparda
Data source: Annual Fisheries Statistics, 2013-2017 Source: Abdul Haris et af 2018 10 of Jenkdnsii Himantura varnak
Data saurce: Data Collection Praject 2015-2016 under EU-CITES Source: Abdul Haris et af 2018
Historical Landing Trend of Rays in Malaysia
HISTORICAL LANDING TREND OF SHARKS IN MALAYSIA FROM 2000 TO 2016 1985 2016
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sae
P — o

oz

oz

1005 o s 2010 s 20
—emLicding Yasr

an

n00 s s

27



GENERAL OVERVIEW OF SHARKS AND RAYS
FISHERIES IN MYANMAR

1. Marine fishing industries are offshore and
inshore.

2. Most of the shark landing are by-catch.

3. Most shark species were caught by several
type of gears such as bottom trawl, drift gillnet
and bottom long line.

4. Many fishers are small scale, using wooden
boats with engine not more than 25 horse
power.

5. No fishing license targeted for catching shark
fIShIng Source: Soe Win , 2018

Results (Market and Landing Survey) 4.4

7 The most individual shark catch fishing gear was bottom set gill net and the rest were bottom
trawl and drift gill net and bottom long line

Individual shark catch by fishing gear

Tndnidual shark no.

oy Towle Tagom Torgloe | Tertom SetGiINet 2 TGN Teur el Vet Tiea T Seire

Data and Informaton Col!ection

Information Gathering on Shark and Ca | cHina
Ray Fisheries(2015-2016) x V_FE

Data Collection Site

Yangon Region
(Yangon)
9 - Times (22 — Species)Shark
(40-species ) Ray
(2-Species)Skate

Mon State L7l Y 4
(Mawlamyine) ,//%\

9 -Times (6 —
Species)Shark

(11-species)Ray

Source: Soe Win , 2018

Results (Market and Landing Survey) 44

# The most individual ray catch fishing gear was baby trawl and the rest were bottom set gill
net, bottom trawl and bottom long line.

Individual ray catch of fishing gears

Fishing gear

Current Activities and Initiative on Recording Landings
Data at Species Level(2015-16)

Source: Soe Win , 2018

Sharks: 20 Species under 4 Families

Rays: 41 Species under 12 Families

Skates: 2 Species under 1 Families

Sharks % Rays o

No Region/ State | oot % Wetgh ke % Total Fishing Gear

[ Yangon 842793 76.1% 2635.42 23.82 1106335 | Trawl, GSBN
Muwlamyine ss0 | 2057 451.73 5043 #9552 | Longlines, Gl met

Total 887202 308715 1195917 | Trawk GSBN




Survey Sites in Rakhine Coastal Area (2017-2018)  Source: Soe Win, 2018

® Gwa

® Kyeintali
#® Thandwe
4 Manaung

4 Kyaukphyu
® Sittway

Sittway

Kyaukphyu

Manaung

Results (Current Activities Landing Survey) WCS

3 84 ray specics (including Critically End 1 (7) and Vul

4.0, Fnd ble (24)
Ray

< 1594 of individual rays were recorded.
< 37 species of ray (10 family) (including Sanpya Fish market survey)
< 2 EN, 3 CITES appendix IT

Most common ray species in RCA

Individual vay no.

%»
%}'
5
:
G
s
.
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ey
M,
Q%?;
/3

Ray specles names

Myeik Landing Site

THAILAND

* Sharks and rays are caught as by-catch

» Annual landings less than 0.5% of total
marine fishes

* Mostly catch from trawls (otter-board and
paired trawls)

* Trend of shark and ray landings slightly
decrease

Source: Somchai and Tassapon, 2018
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W

Result(Current Activitics Landing Survey) Inshore 44

5 T7shark spocics (

ing Critically 2). (3)and W (135}
Shark

< 286 of individual sharks were recorded.

4 13 species of shark (5 family) (including Sanpya Fish market survey)

4 1 EN, 3 CITES appendix IT (S.lewini R typus.C.falciformes)

Threatened and high volume shark species catch (RCA)

%

BN, Gk

Dt spadencee sk

s Bl kSl wershank

a s dacktzreel Grucelul
birrrerbend b bk shak
s

Shark species

Current Activies landing survey on Shark and Ray Fisheries
(2018-2019)

Data Collection Site

‘Yangon Region
(Yangon)

AyeYarWaddy Region
(Hyi Gyi)

Mon State
(Mawlamyine)

Tanintharyi Region
(Long lone)

Source: Soe Win , 2018

Myeik Landing Site

Shark and Ray Landings
(Annual Fisheries Statistics of Thailand, 2012-2016)
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g
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5
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o
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—| 7
L
012 2013 2014 2015 2016
Year St Onsar en, of e iss, 201-2028

Gulf of Thailand = 83 %, Andaman Sea = 17%
Source: Somchai and Tassapon, 2018



Landings of Shark and Ray by Gears

(Marine Capture Production of Commercial Fishery of Thailand, 2012-2016)

sz

5 o wtss
i s BAe e s
= T e Y M
25.23¢ S
% - 16.53% B
73.52% 73.45% g
s
. i
Srarks el P <N w nhers. Reys 31 T Bl s on = Tehers
R s u oam o W B wis osw e om o oum e

**% OBT = Otter-board trawl, PT = Paired trawl, BT = Beam trawl, PS = Purse Seine,

GN = Gill nets, LL = Long line, Others = Other gears
Source: Somchai and Tassapon, 2018

COMMON RAYS SPECIES

-~ )
Dasyatidae ‘) ’/
{Whiptail stingrays)

Neotrygon ovientalis Telatrygon zugei

(gra-ben-ja-muk-to)

oo

Brevitrygon imbricata

(gra-bang)

{gra-ben-pak-laem)

Maculabatis gerrardi B. heterura

(gra-hen-ma-laeng-wan) (gra-ben-tuk-ta)

PHILIPPINES

* Approximately 200 species of sharks and rays
are found in the Philippines, but there may be
more.

Reported?Shark"dandings

100000

Socon
50000
ave0
,H H = |
210 2011 012 2013 20te 2015 2016 2017
shars

Source: Tores, 2018

List of Most Common Sharks and Rays Species

Setuset s varer Vimerans usnak
Fimérauna urdulsta

B
Webuda cuillsr

st gittara Webuiaarsgeadnatankor

Dasyetic kur Nebua sperica

Sasyatsley 2rdi Webua whii

arystis pacnaca Webida rebils

Dasyetic st e Nebua

Webua tustont
Wplcbaticas
Pevinazussepret
Pesisan

Pratit microzen

Rliny snysicone
KHiaabtos ormosandls
Rrivatstezsohizgeli

Rlinoseis
Khyerbans an

Tanen peres
Hirantura margina:s Teerurs reyen’
Lremyaen seilers’s

Source: Tores, 2018

COMMON SHARKS SPECIES

Carcharhinidae (Ground sharks: cha-lam-nu, cha-lam-hu-dam)

Carcharhinas sorrah

Hemiscylliidae (Bamboo sharks: cha-lam-kob)

‘d“""
g

Chiloscyllium punctatum

C. griseum

C. hasseltii

Source: Somchai and Tassapon, 2018

© @ =
Data Collection on Sharks and Rays (2004-2016)
Sharks — DoF/SEAFDEC (2004, 2015)

— DoF (2011)
+ Rays - DoF/BOBLME (2013)
— DoF/SEAFDEC (2015)
« Sampling sites

- Gulf of Thailand (12)
- Andaman Sea (3)
* Results
- Fishery: Bycatch (< 0.5%) 2
Mostly catch from OBT ¥~
- Biology: 41 species (76)
48 species (82)
- Utilization: Fully utilized for consumption
and other products

Sampling site
* 20M201§ "
%.2011:2016

Source: Somchai and Tassapon, 2018

Landings of sharks and rays by gears (2013-2017)

Fishing Gears for Sharks

Fishing Gears for Bataids

»Bottomsatlongline  » Hook & Line + Handline - Eortam et snglng < SronSerd M -0
« Diift glinet « Longline + lurse selne 5008 o=t e
« Handine < inet
= Spenr gun = Danish sine « Macifind Surface Gillnet
« Somer gun
= Other bisc.

Source: Tores, 2018

Current Activities and Initiative on Recording Landings Data at Species Level
Bureau of Agricultural Statistics

-Total catch statistics
National Statistics Office
-Trade data on by-products

BFAR-Fisheries Observer’s Program

-On-board data wieiung
FOP

BFAR- Fisheries Regulatory and

Quurant.ine Division Hammerheads distribution
-Export-import dota S !
BEARCNSHGEISEOHA O Sphyma lewini 5
;' Surface Gillnet
Togram Multiple
-Specific landed catch data Handline
s = Longline

° Sphyrna zygaena
Drift Gillnet
Landed

catch very
intermittent

BFAR-NFRDI. 2017. Philippine NPOA Sharks



GENERAL OVERVIEW OF SHARKS AND RAYS FISHERIES IN VIETNAM

Shark and ray fishery was developed strongly in Vietnam
from the end of 80's to 90's. Shark and ray fishery is being
developed in the central provinces. Fishing boat used popularly has
hull length of 14-17m with engine of 45-60 hp. Season for shark
catching lasts from January to September. The highest catch of
shark can be reached from March to June.

In Vietnam, research about the shark and ray is still limited,
species’ basic information have not been collected into major
reports. Its stop at the lists of species in the topics synthesis and
different projects. Therefore, collection of data on sharks and ray in
Vietnam are scattered and incomplete data.

Source: Tuan Anh & Pham Quoc Huy, 2018

Composition of sharks and rays species in Vietnam

Atotal 40 species belonging to 19 genus
in 9 families of 2 orders

TORPEDINIFORMES

RAYS

RAJTORMES

SQUATINTFORMTS

SQUATLIFORMTS

Atotal of 38 species belonging to 23 genus

HETERODONTIFORMES in 12 families of 6 orders

LAMNIFORMES

# Family
ORECTOLOBINORMES . i
B Specics
CARCHARHINIFORMES L3 i
0 5 10 15 20 25 30 35

Numb f cies
Source: Tuan Anh & Pham Quoc Huy, 2018 HIEIEROSApSts

Data collection from 2015 - 2017

Binh Thua Vung Tau
(Species) (Species)
Shark 12 24
Rays 29 25
Skates 3 3
Total 44 species 52

Source: Tuan Anh & Pham Quoc Huy, 2018

Landings of Sharks and Rays by Gears (2008-2012)

Long line: 21.5% Gillnet: 1%

Source: Tuan Anh & Pham Quoc Huy, 2018
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From 2015 - 2017, data
collection shark and rays
in 2 landing sites (Binh
Thuan and Vung Tau)
supported by SEAFDEC.

Source: Tuan Anh & Pham Quoc Huy, 2018

Distribution of Sharks and Rays Species in Vietnam

Offshore i@ Species richness was observed in the
south-eastern area and central waters

South West

South last

RAYS

Central
Tonkin Gul

Offshore
= Family
South West = Specics

South East

SHARKS

23
Species richness was ohserved in the

Cenim) % south-eastern area and offshore waters

Tonkin Guli

o 5 10 15 20
LY f i
Source: Tuan Anh & Pham Quoc Huy, 2018 BrRLer oL gRedles

1
G
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Shark and ray landings

® Landing trend in tones (2010- 2015)
1. Trawl and Gill nets:
: average catch: 1kg/h.

: catch composition less than 1% of the total catches in
each trip.

2. Long line fishery:
: average catch: 3-41kg/1000 hooks.

: catch composition 15-36 % of the total catch in each
trip.

Source: Tuan Anh & Pham Quoc Huy, 2018

Landings of sharks and rays by gears (2010 - 2015)

Sharks Rays
Gear " - Standin . Standin,
Y%ecatch CPUE | . S %catch| CPUE | . b
biomass (ton) biomass (ton)
Bottom | 513 g1 7,702 2252 | 1154 36,960
trawl @
Gillnet @ | 07-16  0.3-0.6 15375 8.09.0 3239 64,500
Longlines|19.5-24.6 1.5-19 - 102-12.9) 0.6-0.7 -
Total 23,077 101,460

CPUE: (i) - kg/hour; (i) - kg/km net; (iii) - kg/100 hooks

Source: Tuan Anh & Pham Quoc Huy, 2018



List of 10 Most Common Sharks and Rays Species in Vietnam

I T

1. Alopias vulpinus 1. Neotrygon orientalis
2. Alopias pelagicus 2. Hemitrygon akajei

3. Carcharhinus sorrah 3. Telatrygon zugei

4. Sphyrna lewini 4. Dasyatis thetidis

5. Carcharhinus fongimanus 5. Brevitrygon imbricata
6. Scoliodon laticaudus 6. Maculabatis gerrardi
7. Heterodontus zebro 7. Okamejei cairae

8. Chiloscyllium punctatum 8. Okamejei hollandi

9. Atelomycterus marmoratus 9. Brevitrygon heterura
10.Isurus oxyrinchus 10.Gymnura japonica

Source: Tuan Anh & Pham Quoc Huy, 2018
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Annex 8.
Sensitivity of Yield per Recruit (YPR) Model

Sensitivity of Yield per Recruit
(YPR) model

MATSUISHI Takashi Fritz

Faculty of Fisheries Sciences

Graphical Understanding
of YPR model

Hokkaido University

Quick assessment for data poor stock Parameters used for YPR
» Difficult to get age composition
£ . % P Estimation Detanl "
» Short data series for this trial
» Intensive data collection Narural Morrality Empirical Equations M 0.2
e " Age composition
Fishing Mortalicy (Length composition, Growth Curve or ALK) F 02
» Ul .
Utilize current length composition data to the stock e Ir 7
assessment
Age at First Capture Age composition te 2
Longevity Maximum age ty 10
» YPR is a method to assess the growth overfishing. e — GC estimation  L-W relagionship Wer ;
» Good tool for quick assessment of data poor stock, VBCG Parameter GC estimation K 03
combining YPR/F, SPR and related methods. VBCG Parameter GC estimation t o
3 4
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Individual weight estimated by vBGC
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Yield in weight
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0.16
0.14
0.12
0.10
& o008
0.06
0.04
0.02

0.00

0.08

YPR

0.06

0.04

0.02

0.1 02 0.3 0.4 0.5 0.6 0.7

Parameters used for YPR

“ Sm—" M

Natural Mortality
Fishing Mortality
Age at Recruitment
Age at First Capture
Longevity

vBGC Parameter

vBCG Parameter
vBCG Parameter

Empirical Equations M

Age compasition F 0.2
{Length composition, Growth Curve or ALK)

Age composition ] |
Age composition fip 2
Maximum age 7} 10
GC estimation / L-W¥ relationship W |
GC estimation K 03
GC estimation tg 0

von Bertalanffy Growth Curve

50
40
'§030
g
20
10

0
0

L,=50, K=0.2, t;=-0.5

3

F

=0.2

=02.022
#0.18.02
016018

5y 014016
012014
#0.1:0.12
100801
0.06.008
0,04-006
0.02.004
#0002

Sensitivity of Growth Curve

Parameter

von Bertalanffy growth curve

» von Bertalanffy growth curve (VBGC) is most popular.
Ly = Lo, (1 — e7K(t-to))

L,: length at age ¢

L,: asymptotic average maximum body size

K: growth rate coefficient

ty:  hypothetical age which the species has zero length

Length — Weight relationship

» Usually the relationship between weight and length follow
the allometric equation

= b
we = alf
» W weightataget
L;: length at age t
a:  scaling constant
b:  allometric growth parameter (close to 3)



Example

Weight(kg)
O—NWANCN®OVO

0 5 10 IS5 20 25 30 35 40

a=0.00015, 53 Length(em)
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Example of VBGC for body weight

14
12
w10
T 8
=
)
(]
2 4
2
0
0o I 2 3 4 5 6 7 8 9 10
Age

w,=18.75, K=0.2, 1;=0.5, =3

35

Growth curve estimated
from peaks transition

L

1982 1983 1984

Sensitivity of wy,

» YPR = Fwge M(tc=to)

x 33 w{l — e~ (PO (1-t0)})
n=0 p+M+nk
» Misestimation of w,, affect only level of YPR

Fyax» Fo.1 does not affected by the estimation of w,

Weo = 1.0 W, = 0.75
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von Bertalanffy growth equation
for body weight

» Combined with VBGC and allometric equation
VBGC for body weight ;

W = w1 — e‘K(t‘tO))b

weight at age t

w,: asymptotic average maximum body weight

K: growth rate coefficient

ty:  hypothetical age which the species has zero length
b:  allometric growth parameter (often set to 3)

VBGC for Length vs. Weight

50 14
12
40
- wio
30 T
B ze
@20 206
- ]
2 4
10 2
0 0

012345678910 012345678910
Age Age

60 L 1

10 r-*

-}

"
o
153

Lengtn Com)

L]

FJan T Feb "Mar T APr | May {
J

Growth curve of Tenualosa ilisha from Bangladesh by ELEFAN | superimposed on
the restructured length-frequency diagram (Linf=61.50 cm and K=0.83/yr)

Rahman, M. A, Amin, S. N., Haldar, G. C., & Mazid, M. A. (2000). Population
dynamics of Tenualosa ilisha of Bangladesh water. Pakistan Journal of Biological

Science, 3(4), 564-567.
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Sensitivity of K

» Misestimation of K affect Fmax and level of YPR

K=0.3 K=0.2




Sensitivity of ¢, Other effect of GC mis-estimation

» Misestimation of t; affect Fmax and level of YPR
Estimation Default Value
for this trial
0.2

to=0 ty=05

020 7 Natural Mortality Empirical Equations M
te=
0.15 i chi " e composition
it 5 :tegngdl car:p:vs\:\amewth Curve or ALK) F Lz
€
290 Age at Recruitment Age composition ty I
908 Age at First Capture  Age compasition t. 2
e ; 0.00 Longevity Maximum age ta 1o
F vBGC Parameter GC estimation / L-WV relationship Won I
¥BCG Parameter GC estimation K 03
¥BCG Parameter GC estimation to 0
41 a2
Other effect (2) Conclusion
» Natural Mortality » To make a reliable YPR analysis, Growth Curve Parameter
InM = —0.0066 — 0.2791n L, estimation is very important.
+0.6543InK + 0.4634InT (Pauly 1980)
Overestimation of K leads M underestimation » Growth curve estimation from length frequency is
» Fishing mortality estimation is affected by the GC if age sometimes unreliable.
composition is estimated from GC
Overestimation of K leads F underestimation » Age-determination is very important for YPR analysis.
» t, and t, may be mis-estimated by the mis-estimation of
GC
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Annex.9
The Provisional Results of YPR Analysis

Introduction

* Hammerhead is a shark in family Carcharhinidae
* 2 genera with 10 spp.
N * 3 spp. were listed in CITES appendix Il and two of them distributed in
¥ SEA
« Sphyrna lewini
* S. mokarran
* S.zygaena
* The study of stock status of Hammerhead still limited in SEA

CALLOP HAMMERHEAD ‘Spﬁyrna lewini)
FROM ONE YEAR DATA COLLECTION PROJECT

Introduction Introduction

* Most of study were conducted in
Atlantic Ocean
« Western North Atlantic
* Gulf of Mexico

* Some from Northeast Pacific

* Scallop hammerhead
(Sphyrna lewini)

Introduction Objectives
st - . lewiniis a endangered large pelagic . .
N it shark with wide range distribution. The * To observe the migratory pattern of scallop hammerhead shark in one
Scalloped Hammerhead Shark (Sphyma lewind. genetic study show that they sharing the year from catch trend
B e same gene from Western Central Pacific . .
until North Western Atlantic Ocean” * To observe and comparing the growth parameter of hammerhead in

regional level and each area
Coastal line is the key point of genetic N R R
dispersion through the reproductive and * To simulate stock status of hammerhead in regional level

Juvenile hatchery area

Study Site Materials and methods

* 3 major study sites from 2 * CPUE standardization using Generalized Linear Model and measuring
countries the appropriate of the model using Akaike’s Information Criteria (AIC)
+ Gaussian with Identification Link

* Myanmar
* Yangon *+ Gaussian with logarithm link
* Ye (Mawlamyin) * Poisson with logarithm link
« Indonesia * Length — weight relationship
* Lampulo * Biological parameters and Catch selectivity using FiSAT |1
Myanmar Indonesia i 1 4 2, i
GN: Gill Net 7 B Dot Gl Net * Age determination using von Bertalanffy growth’s equation
SBN: Set BagNet - HL:Hand Line * Stock status determined using Yield per Recruit Analysis

TN: Trawl Net - PS: Purse Seine
- SLL: Surface Longline
BLL: Bottom Longline
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M Ygn
MY

IND: Lol

Sub-Region 104103) 1S3 22%98) 2502 2808) 2B 2673 162821 8673 s27) 93320

Materials and Methods Materials and Methods

+ Considering to catch data deficient,

1343 2673) 1308 8673) 090023

o321 0343 0a30) * Longevity (t;) will be assumed as 15 years for sub — regional level
b Tt A s s . B bt - e « Size at first captured (L) and fishing mortality (F) will be simulated

1.084103)

* Natural mortality (Paully, 1980) at surface temperature 29°C was 0.45

“average weight (ssmple size)

Size range: Category P F

- Ye (Myanmar): 45-80cm. TL Low 66.86 0.3

- Yangon(Myammar): 45-137cm.TL Medium 133.43 7
- Lampulo (Indonesia): 94 -273 cm. TL High 200 13

*low from the lowest calculation result, high from the highest calculation result and medium from
the average between both

Materials and methods Materials and methods
Z = FW,e~M(tc=ty)
Le = Ly (1 — e~ (K=t R et
cl A, e K (tc=to)
1 Le X el {1— e—(F+M+nK)(q—tC))
t,_—tD—Eln I_Z & F+M+nK
F Fishing Mortality (/year)
Le =  Lengthataget(cm) M Natural Mortality (/year)
Lo = Maximum Length (cm.) K Growth Rate (/year)
K = Growth Rate (/year) W,  Maximum weight (kg.)
t, = Age at particular length (Year) n =0 1 2 3 te Age at first captured (Year)
to = Theoretical age at length 0 (Year) A, = 1, =3, 3, -1 t, Age at recruitment (Year)
ta  Longevity (year)
Result: CPUE STD Result: CPUE STD IND+MYA
CPUE + mean(CPUE * 0.1)~Year + Month + Fishing Ground
+ Gear + GRT
Area Appropriate AIC Remarks
Madel Full  Adjusted ®
Indonesia Gaussian + 1D 458.9 4869 Nosig. diff ”
Myanmar Poisson + log 1022.2 1020.2 No sig. diff
IND+MYA Poisson + log 651.57 647.57
+  Parameter Country and Area (Province) were added for IND+MYA
«  Parameter Areawas added for Myanmar
+ Effort unit: day of operation
Result: Biological Parameters Result: Yield per Recruit Analysis
IND+MYA
<O
Parameters Remarks
IND+MYA
L (cm.) 15269 26210 | 262.68 ELEFAN
W, (kg.) 11.53 71.34 71.72 L - W Relationship 5
o' 4409 4199 |4316 FiSAT !
K (/year) 11 0.23 0.30 ELEFAN
t, (year) -0.27615 -0.71999 | -0.55067 | VBGF
W=7%1075[28% i

b range: 2.846 - 2.950

Flyear)

40



Result: Yield per Recruit Analysis

IND+MYA

Summary and Discussion

* Scallop hammerhead will
migrate from shoreline to
offshore at length 115 cm. TL,
approximately (Hoyos — Padilla et
al., 2014)

* Myanmar’s CPUE standardization
result show that the fishing
ground may the feeding area for
small size shark

* Meanwhile, Indonesia seems to
be the feeding ground or
migratory rout for the large size
shark
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Result: Yield per Recruit Analysis
IND+MYA
Fixage P‘“«p

et &

Summary and Discussion

* YPR result, even though it can provide the maximum Y/R at F and tc
but result still needed to be study more

* Since they has the characteristic of highly migratory species, only in
sub - regional data from only one year seems to be deficient

;v.‘}" = J,Y 7\\ Q1Y Therefore, the use of these
l result should be observe
‘ & with caution
{ Result may contained many
uncertainties regarding to
data limited issue
.- Darly - Engel et al. (2012)




Annex. 10
Age Determination Using Vertebra

“We need age and growth information (& parameters) as the inputs for
i and stock

Age orage group  Length-at-age data

_— Females Males
The Training Workshop on
0 70.0 79.3
3 ) ) 1 88.8 97.4 S AR S )
Age Determination Using Vertebra 2 *_/ 106.1 1140 s
3 ) 1222 129.2
e Ly = Lop(1 — e7¥Ct0)
for Sharks and Rays 4 171 11 ¢ = Lao( )
6 1637 1676 L,_= Asymptotic length
29 April - 1 May 2019, K = curvature parameter
t, = t-zero, initial condition parameter
SEAFDEC/TD, Thailand
camer. . 200 hof the sharsf s tsunus octos Pactic offChre. Marns and
Tisshoate: Ressach, 6 396403
Shark ageing: https:// ? 01V-wRik Method1: Size composition data: Length frequency distribution
Length Number Number
interval of males _of females
450499 2 1
500-549 20 2
= - Spiny dogfish total length frequency 550-599 121 146
; W& dota by SOmm ength ntervalssex WP 06O 26 7
¢S (@3 700.749 917 286
750-799 1235 221

AGEING'SHARKS

950-999 77
1000-1049 0 36
Squoius ceonthias female 678 mm TL, Ebert et al. 2010} 1050-1099 0 15
11001149 0 1
Total 3759 1969
Short, 2.4, at 3l 2010, o 2 redasc 4 {Gi-ard, 1854) e, on
i idas]. Zeotosa 2612, 2210,
Method1: Size composition data: Modal analysis Method1: Size composition data: Modal progression analysis
Observed frequency
Total fit
H -
£ I
£ H
< H
2
]
g
£
-4
Length (PCL/ TL) cam. 0. sastizoffCrs
Merine and Frashater Research, 50: 394-403
Method 2: Tagging (mark & recapture): Operation process Method 2: Tagging (mark & 2 WANTED
. Yeu Tagged Recupiures
1995 178
1996 214
1997 10
1998 153
2000 261
2001 239 =
Towls LIS 201916

t
5 AL, L+L
Releasing 2 <+ b
teat Ll
tat, L+l
teaL T

* The method is useful for fish living in areas where growth is
continuaus throughout the year.
Itis useful when large numbers of fish recaptured at annual
intervals are available
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v’ Methed 3: Hard parts study (Most popular)

Larger, more anterior vetebral centra
should be used, but depend on species, e.g.
thresher shark from the base of the tail.

tork Lengn a1

ol Length

Steps for preparing the vertebra(e): https://www.youtube.com/watch?v=JhDg_7mcsNa

A\ 7%
ALLIANCE

In most cases, the annual growth bands of elasmabranches can be seen quite

easily and clearly......

0 sucs

a single e gi
inual growsth bands are indicated,

Camparia 5.5 2004 . Age X

o « i e 3 tevhnica manual. Studies
and Reviews. General Fanerics Comrmszian ‘or the M= te-ranean. Ne. 84, Rame, FAG . 32 p.

‘ilh Clryatal Vioket (age -5 7 .49

" 302 an TL el
e+ 372 459 can TL ) and Alcian Bloe (age-6 72 36

223usta V. et 3l 12017) Comparison of stalnirg

ge Daterm @ pactes . Turdin Journal

o isharies and Aquatis Srisnces 17: 41 49
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Highly recommended manuals {please please download)

vV STUDIES AND REVIEWS

Management techniques
for elasmobranch fisheries

Cleaning the vertebra(e)

| Wash the vertebral columns |

L 2

I Remove connective tissue and muscle |
¥
OR
Soak in 5% Sodium-hypochorite
for 30 - 60 minutes l

then rinse in distilled water

Air-drying, and then cut |

Staining methods

Silver Nitrate: Vertebral sections were placed in a 1% silver nitrate
solution for 1-3 minutes and simultaneously illuminated with an
ultraviolet light source for anywhere between 2 and 4 minutes.

Crystal Violet: Vertebral sections were soaked in a 0.01% solution of
crystal violet. The staining interval was 10 minutes.

Alcian Blue: Vertebral sections were soaked in Alcian Blue solution {16
ml 100% ethanol, 2 mg Alcian Blue and 4 ml glacial acetic acid in 0.8 ml
distilled water) for 12 hrs.

+  Alizarin red-S: soaked for ~15 h and then rinsed in running tap water.

Others: cobalt nitrate, ammonium sulfide, haemotoxylin, cedar wood
oil, Safranin O etc.

The spine
Short-spine spurdog (Squalus mitsukurii)

ange<

LRP: Last readable point,
EBD: Enamel base diameter,
SBD: Spine base diameter,
BL: Base length {BL), and
(SITL: Spine total length

T

-

Growth band of the dorsal spine of S. mitsukurii o

Fish No.
Parzcanleakt ot al. 2013, Ageing of shortspine spurdogin t1 Anzaran Sea e Thailand.
Wass1r=. ). Sel Techne . Fispecil ssuel, 1421



Preparing the low-speed diamond saw:
p: = QDsT1l

BrepatngpniniSections
ofindividiae1oliths
andishiarkdverietrae

aphy, Dartmouth, NS, Canada

Ageing of sharks & rays: Concern - 1

Evidence for systemic age underestimation in shark and ray
ageing studies

LONG IN THE TOOTH
oy 8

Sag e
o g | et GBI 7203 | 0

e ot > P X ¢

“Sometimes, when sharks stop growing, so do
their vertebroe, which means that counting the
rings can make an animal seem younger thon it is *

“If oge information is wrong, models that guide
fisheries’ decisions about how many onimols can
sofely be caught will olso be wrong”

5B KN H kD8
P

Ageing of sharks & rays: Concern -3

Specics that arc success in growth zones validation, and accurate growth parameters are
achieved.

Batoids Leopardshark Spiny doglish

Species that growth zones are nat represent time or age.

= Deep-water elasmobranchs
+ deep-sea catsharks

« skates

+ squaliform elasmobranchs

- Otre:

* Other carchad

Shortiin mako Write strk

025, Presprcl atudicns i loc s un g walidiaiun 1 ik e
soueral of ks Hio ngy 8712711292

Validation
Lo ]

I The Welwn Uiger perch

Datnisises ungecimradiatus

Ehwsang Y. 2016, Sxzimaat . 3 Tigar Pezs, davai . 1982
i s a0i21: 20-36.
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Embedding the vertebra for sectioning {small vertebra)

psi/f i 194bc

in
Epoxy Molds

.

Oolith Researet Laboratory, Bedford Iastitite of Oceanography, Dartmouth, NS, Canada

v, bio go.ca/otoliths/.

Ageing of sharks & rays: Concern -2

Validation

Methods for insuring ageing accuracy and quantifying ageing precision :

TARLE 1. Features, advantages and disad

Lee's

The common finding that in older fish
populations, forms with more narrow annual rings or
more narrow growth zones are more frequent than in
younger populations (FishBase org)

Camgana, S, Natarson, L. and tagklexol, 5, 27,
determination of large o2lazicsha s. Can. . Fish. AQUat. 5cl. 5%:450-155.

{Cems . snd Licandeo R. 2038)

Marginal increment analysis***

Release of known age and marked fish into wild
Mark-recapture of chemically-tagged wild fish
Ageing of discrete length modes

Rearing in captivity (hatchery-reared?)

Details and other methods in Table 1 of Campana 2001

. accurcy of sge nterpretations. Methods are
e i desceiding order o scentile vale. GrOWIh sirbeture e Lo cilhr analas (A) o daiy Srowth ictement (D). dependiag on

thods used to confiem or suppor the

Methed

Ave vabdaen

Sample s

e m T
S “requred required. nd

Tl Al gramagn Umistios Proioon

.o i 3 el the e wnd sbuse of sge valdation

Fcthods. Journa! ¢ Fish Violagy 38:187-242.

Validation

e L&, ot 3l 2005
Hsh. Bl 67310383

Relative marginal increment (RMI) by MIR
where; MIR=marginal increment ratio
(VR = Rn) VR - vetebral radius

MIR = @Rn — Rp) R, = distance from center to outer edge of
last complete band
distance from center to outer sdge of
*( next-to-last complete band
e
B Rull shark Carcharhins feucas

MARGHAL INCREUENT RATO (M)

e e e |

then Gulf of Mesico: inonrporting varabilicy ie sze at sirth I



Verification

Serve as good relative indicator of precision within and between readers

» Varies among species and ages within a species g
» Test for bias (or test of symmetry) can alsa be done, &
using Bawker's Test of Symmetry i
= Can be simply as calculate percent reader agreement .
(=[No. agreed/No. read] x 100) within and between -
readers for all samples =
+ Twa methads are commonly applied %
1. Coefficient of variation (CV) in
Een=x) :
v, =108 YT_R-1 3 = z %
X; ol
where ; X is the i age determinatian of the i* fich,

nd Kemer-Drummond's. 2010, Age
and alidation in Chor drichtbyan

X.is tha mezn age estiméte of the j* fish, and Deer
Ris the rumber of times exch fish is aged. IS P EONE Frsar

Data analysis
Package ‘FSA’

5

Novesber 22, 20

e, s sl i, gy
pps "

i, DescTos, St P, b s, e,
- o, poych. Keagae, ks, markbo,

Mabataine Derch Ol cdrabiarmiagle <o [ ——
Repary CRAN
DaTotcaon 151122 1R0SUTE

http://derckoglc.com/

Install FSA-package

Back calculation-1

+  Method for describing the growth history of each individual sample

*  Proportional relationship between animal length or disk width and radius of
vertebral centrum or distance from focus to each annulus within a given centrum

[T
“ Tl B 1 [
¢ 4 2 15
> : 3 v

>
& L
#athmark
Known Known radivs

Unknown t L
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Verification

b s age peroen e for the 7
= the " age estimste 1 the " lish
% the man ege estinrare or the * fis
R te numb < that each 71 a8 ages
= the number of aged fis1 in e

2. Average percent error (APE)

n
arp =2

e
where;

APE; =100 x

Quick glance to ‘&Q

[ T
R

1. Write the command in this window and
run it {ctrl + R} ta R-Consale

2. (Command) & Output appear here

{of In RGraphics 3. Adjust your syntax here depending
on the answers or outputs.

FSA-Package: Tests of Symmetry and Precision (file: shark1.xIs” )

2ata file by makieg ckject "dat”

T

® e
Baiisasa

3 Drociston tost 45

7 the procicion on

sing smorg rasdsre

Back calculation-2

1. The Dahl-Lea direct proportions method
c=cr, (b
Li=cr(*/cg )

where; L, =length at ring (age) J;
CR =centrum radius at ring (age} j;

=
-t
L, = length at capture; and
§=
! -
ol
i
s

CR, = centrum radius at capture.

2. Unear-modified Dahl-Lea method
L; = L[(a + bCRy)/(a + bCR,)]

easier if work

with MS-excel 11
where aand b are the linear fit coefficient estimates + =
3. Quadratic-modified Dahl-Lea method Suiimtuitioy
Li = Le[{@+ b,CR; + b,CR;%) /(a + b,CR. + b,CR.?)]
where g, b, and b, are the quadratic fit coefficient estimates
Goldmank 00 o260 s y e 20

FISHESIES TECHN CAL PAPER A7




Back calculation-3
4. Size-at-hirth modified Fraser-Lee method
Li = L + [(CR; — CR)(Le — Lytren)/ (CR: — CRpire)]

where Ly vy, = length at birth and CRpyy., = centrum radius at birth
b e e
ncrveant S’” ria0g8
€ ano
it iy i‘_
Bt L
Lang nguasy £
[
= / “f Hegression for buck saiculation
o | —— %
o el 0 ] VERTERAAL RADUS (VR
ICampars, 2001] Pl g ()

ipiatarson and Koble: 15361

Naterson LI and Kofle: N.€. 1596, A prefieni

Difference in growth between sex

o

Fewenamnicm;

e yoses)

ot e rortn

"
HewZealan4.35p.

1a

FSA: Estimation of the growth parameters (L, K and t,} -1 {file: “shark4. xIs")

[y

SR AR

¢ Estinalion oo Lie pazamsiece of Lhe oo Fectalancly Seonlh Ructive IVEESI 490
with pacrage "TEAT, 3

uith the packaga R
Ta o vnren

ta) 25 tha dats
SRR

¢ Tapsctias the date 4e

GatA=read. Labla ("GNATKALLAET, DaaderaT, Ko tans:
aERRchidabi) §3 attach sbject
LR R R R

1) 44 wnxking on the “SharkA” 4ata file Irar alao "oharkst)

i

¢ Sinple wxanples of wsck pacemsierizelivn

)

FITATES (E15ag8, datacdats
nsArea - ik, by

wer
pe="origina] ", lot=THLs
EH T R

FiSAT: of growth by “length-at-age (*.1aa)” data

e
2wl sl e v |
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Converting radius to length in MS-Excel (file: “shark2. xIs”)
L Contm wmbor Centrarn radius g i
sameNe T agiug g anr 1 : 3 4 s s 2 5
1
»
3
4
s
Jurage 150
Sampie Centnum  Humberof
wo TE™ i et 2 1 3 =
1
2
1
4
s

ANalysis of COVAriance file:

hark3. xs”)

AR i SR b v i

4 Seterminiag difference in gowth Setwesn seavy 49

# Injorticy the data ¢4

At Jmcsad bt ("nark3, La”, headern 4 orking on the "eharka®
naTes (0331 44 vies

Thach (@at3) BE arta
o

[IEYEER e

¥ oA anatys

acvITL-Agersex, data = Sati}He Nodol witn intsraction between categorical ve:
(suanzzy 32) 144 vicving the rozults of chject "nale

sbics sna presicear varisble

icbles ord predicter varisble

ion betacer categorical v

o ITL-Agessex, dats - 2ati)H Nodel without intsca
swamscy\mdz)) #1 viewing the Tesults of cbiect *md

Do models

e poon resulte

FSA: Estimation of the growth parameters (L, K and t,}

45 Repazantucion

| vEL G- vbRuzi) ) 98 Comatiog 4 fuiction Loz s wpecilic parameierizaticas
s < 0:20 41 dararnina ags “ran i %o 2 Yo

Lot 1vbi fages, SARE=2, -, tU71 -oqes, tywe="5", Feh19) 42 IoRubiin cesults bem 1st ousd, Typs = Lims-tyse, seh - dot-t;

X104 e grapich winine

Blot I < 4, pen-1)

Fitl = 1) (e iR K, 03, datamdacs,

arts 1°ace, data- s Fireing the 1
[ TRIEL A9 COLAIEING U ooy walinaied paramsass
B

Ay QL1 o relal
L,

FISAT: Assess EEEEERD Analysis of Length-at-Age data




FiSAT: The graphical result

For further tatk & discuss

Prof. Tuantong Jutagate

Ubon Ratchathani University, Thailand
T

tuantongj@gmail.com
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Handout for Sample Preparation

A TECHNICAL MANUAL
SAMPLE PREPARATION FOR AGE DETERMINATION
OF ELASMOBRANCHS

1. Vertebrae are usually removed
from the cervical or thoracic regions.

IV. Embedding in epoxy

1. prepare the epoxy,
add the epoxy and
hardener together in a
disposable plastic cup

2. Pour enough epoxy info the

mold so that the vertebra is (sample ID) into

completely covered. the narrow end of
ol = - the epoxy pool.

3. Stick the label

4. The saw can be run
relafively quickly {which is sfill
slowly) with up to 100 g of
weight on fop uniil the blade
is almost through the epoxy.

5. Use a scalpel to cut off the
broken block attachment point.
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Annex. 11

|. Sample procedure

1. Identification (species , sex and maturity stage)
2. measured total length (TL)
3. weight

lIl. Vertebrae preparation

1. Boiled or bleached to clean
the vertebra.

2. The neural and/or haemal arches and
fransverse processes are removed.

3. the vertebra is left to air dry before sectioning or
embedding.

IV. Sectioning

1. Align the projected cut line as close to
the centre of the vertebra as possible.

2. low-speed diamond wheel saw ~

is used for preparing vertebral v“

sections, but any equivalent saw 5 ”
can be used

3. Typically, an 800 ym spacer will be used for larger
vertebrae, and sections of 500 um thickness are more
appropriate for small vertebrae (<7 mm in diameter).

IV. Sectioning (cont.)

6. Sections can be stored dry, as is, or mounted onfo a
microscope slide with a mounting medium su as
cyanocrylate glue (Krazy Glue), thermal setting plastic
{Crystalbond), or epoxy.

[—

-



V. Imaging

1) Make sure that the image is always wet.

2} Use diffuse lighting from a double-armed fibre optic
light source for optimal illumination.

3) Image the section from both sides.
4) Include a ruler scale in the image during photography.

5) use the same microscope magnification for all images
of the same species.
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Annex. 12

Handout for ImageJ Program
ImageJ User Interface

ImageJ Program
The most useful Tools and commands for age study

for sharks and rays age study
% 4 Image)

File Edit Image Process Plugins Window Help
Q[T 0|00 alesfs]o|#F) |~

BEolc|

Scrolling tool (or pres$ space bar and drag)

Menu command: Analyze

Straight Line Selection Too!
Line Profile Tool

I. Detected growth band by “line profile tool” 2. Get the distance data by “straight line selection tool”

) magel -
Fie Bt wmage Process Anshoe Fhges Window tep
oo 4N Alalol0) Ql=issl x| |=
o A, e
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