ISBN 978-983-9114-97-3
SEAFDEC/MFRDMD/SP/58

Jabatan Perikanan QEAFDKC
“Malaysia -

BY
ABD HARIS HILMI BIN AHMAD ARSHAD
HAMIZAH NADIA BINTI ALIAS@YUSOF
AHMAD BIN ALI
LAWRENCE KISSOL JR.

ROSDI BIN MOHD NOR
MOHD SUKRI BIN MUDA

MARINE FISHERY RESOURCES DEVELOPMENT AND MANAGEMENT DEPARTMENT
SOUTHEAST ASIAN FISHERIES DEVELOPMENT CENTER

2021



DATA COLLECTION ON
SHARKS AND RAYS BY
SPECIES IN MALAYSIA

(AUGUST 2018 — JULY 2019)

By

Abd Haris Hilmi bin Ahmad Arshad
Hamizah Nadia binti Alias@Yusof
Ahmad bin Ali
Lawrence Kissol Jr.

Rosdi bin Mohd Nor
Mohd Sukri bin Muda

Marine Fishery Resources Development and Management Department
Southeast Asian Fisheries Development Center



Perpustakaan Negara Malaysia

Abd Haris Hilmi Ahmad Arshad

Cataloguing-in-Publication Data

Data Collection on Sharks and Rays by Species in Malaysia : (August 2018-
July 2019) / Abd Haris Hilmi bin Ahmad Arshad, Hamizah Nadia binti
Alias@Yusof, Ahmad bin Ali, Lawrence Kissol Jr., Rosdi bin Mohd Nor,

Mohd Sukri bin Muda.

ISBN 978-983-9114-97-3

1. Sharks--Malaysia--Statistics.

2. Rays (Fishes)--Malaysia--Statistics.
3. Government publications--Malaysia.

I. Hamizah Nadia Alias@Yusof. II. Ahmad Ali.
III. Lawrence Kissol Jr. IV. Rosdi Mohd Nor.

V. Mohd Sukri Muda. VI. Title.
597.309595

Published by:

SEAFDEC/MFRDMD

Taman Perikanan Chendering,

21080 Kuala Terengganu, Terengganu,
MALAYSIA

Tel :+609 617 5940

Fax :+609 617 5136

Email : mfrdmd@seafdec.org.my
https://www.seafdec.org.my

Copyright© 2021 SEAFDEC/MFRDMD

All Right Reserved.

This publication may be reproduced for educational and other non-commercial purposes without
permission of the copyright holder, provided the source is cited and the copyright holder receives
a copy of the reproduce material. Reproduce for a commercial purpose is prohibited without prior

written permission of the copyright holder.

This publication should be cited as follows;

Abd Haris Hilmi, A A., Hamizah, N.A., Ahmad, A., Kissol, L., Rosdi, M.N. and Sukri, M.
(2021). Data Collection on Sharks and Rays by Species in Malaysia (August 2018 — July 2019).

SEAFDEC/MFRDMD /SP/58.49pp.



ACKNOWLEDGEMENT

The authors would like to thank The Honourable Dato' Haji Munir bin Haji Mohd Nawi,
former Director-General of Fisheries Malaysia and Tuan Ahmad Tarmidzi bin Ramly,
Director-General of Fisheries Malaysia for their continuous support in the implementation of
this project as well as the conservation and management of sharks and rays in Malaysia.

We would particularly like to thank Dr. Chumnam Pongsri, former Secretary-General of
SEAFDEC, Dr. Korn Silapajam, Secretary-General of SEAFDEC for their support and Dr.
Haruko Okusu from CITES Secretariat Office in Geneva for supporting this project especially
for securing funding from the European Union (EU).

We are grateful to all people for their encouragement and support in the implementation of
this project especially Mr. Raja Bidin bin Raja Hassan, former Chief of
SEAFDEC/MFRDMD; Dr. Masaya Katoh, Deputy Chief of SEAFDEC/MFRDMD; Dr.
Osamu Abe, former Deputy Chief of SEAFDEC/MFRDMD; Dr. Ahemad bin Sade, Director
of the Department of the Fisheries Sabah and Dr. Bah Piyan Tan, former Deputy
Director-General of Fisheries Management.

We are highly appreciated of the effort by all former and Fisheries District Officers in Sabah
and Perak especially Mr. Mohd Zamani bin Haji Nayan, Mr. Jum bin Abbas, Mr. Sallehudin
bin Ismail and Mr. Rajandran S/O Ramasamy for helping and co-ordinated the project at
states level.

We also appreciated the services provided by enumerators Mr. Abdul Rahman bin Haji Ali
Hasan (Larut Matang, Perak), Mr. Justin Agon and Mr. Norhairul bin Nordin (Kota Kinabalu,
Sabah); supporting staff from SEAFDEC/MFRDMD Mr. Adam Luke Anak Pugas, Mr. Mohd
Saki bin Noor, Mr. Nor Azman bin Zakaria, the late Allahyarham Mr. Ruzelan bin Jusoh and
former SEAFDEC/MFRDMD supporting staff Mr. Wahab bin Daud, supporting staff from
Department of Fisheries Sabah Ms. Angelene Lojutan, Ms. Midah Gintin, and Ms. Norsimah
binti Kassim; supporting staff from FRI Kg. Acheh, Perak Mr. Hashim bin Suhaimi who are
actively involved in data analysis.

Last but not least, we would like to thank Ms. Nur Addawiah binti Mohamad Rodzi from
Universiti Kebangsaan Malaysia who was actively participate in editing this publication

during attachment for her industrial training from 21% March until 29" July 2021 at
SEAFDEC/MFRDMD.



EXECUTIVE SUMMARY

This project was the outcome of 'The Regional Technical Working Group on Data Collection
for Sharks in Southeast Asia' held in Phuket, Thailand on 22 — 24 April 2014. The European
Union and The Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES) through the Southeast Asian Fisheries Development Center (SEAFDEC) had
agreed to fund a one-year project for conducting activities in Malaysia with a grant of
US$6,000. Apart from that, the Malaysian Government allocated RM70,000 (about
US$19,000) more to ensure the smooth implementation of this project. With the funding in
place, eight districts were identified with four fully sponsored by SEAFDEC and four more by
the Malaysia Government.

The project aimed to enhance human resource development in elasmobranch taxonomy, to
increase awareness on conservation, to improve landings data recording from generic 'sharks'
and 'rays' to species level and as preparation for Malaysia to conduct Non-Detriment Findings
(NDFs) study for sharks and rays in the near future. During the period of 12 months from
August 2018 to July 2019, recording of landings data were conducted in one district in Perak
and one district in Sabah. Twelve staffs from the Department of Fisheries Malaysia and the
Department of Fisheries Sabah trained in shark taxonomy were involved in the endeavor,
collecting data at least 12 days per month. Larut Matang, Perak and Kota Kinabalu, Sabah
were selected as the study sites under sponsorship of SEAFDEC and Malaysian Government.
These districts are the main landing sites of sharks and rays in both states and the landing data
were collected at seven jetties in Perak and one jetty in Sabah.

A total of 76 species of chondrichthyans belonging to nine families of rays (46 species) and
nine families of sharks (30 species) were recorded during the study period. In Larut Matang,
Perak a total of 19 species of rays from four Families, and 10 species of sharks from four
families were recorded. For Sabah, Kota Kinabalu recorded the highest number of species
with 27 species of rays from nine families and 20 species of sharks from nine families. The
details is as shown in Appendix II. In term of percentage of total marine landings, rays and
sharks contributed 1.4% and 0.5% at Larut Matang and; 0.9% and 0.3% at Kota Kinabalu
respectively. These figures confirmed earlier data as published in Malaysian National
Statistics that rays and sharks were only by-catch and not targeted and contributed less than
2% of the total annual marine landings.

The abundance of sharks and rays species varied between the study sites. The most abundant
rays species in Larut Matang were Neotrygon orientalis followed by Brevitrygon heterura,
Maculabatis gerrardi, Telatrygon zugei, Maculabatis pastinacoides, and Hemitrygon akajei
while for sharks were Chiloscyllium hasseltii, Chiloscyllium punctatum, and Atelomycterus
marmoratus. The most abundant rays species in Kota Kinabalu were Neofrygon orientalis
followed by Telatrygon zugei and Maculabatis gerrardi; and the most common ray species
were Brevitrygon heterura followed by Rhinobatos borneensis, and Gymnura poecilura. For
sharks, the most abundant species were Chiloscyllium punctatum followed by Chiloscyllium
plagiosum and Atelomycterus marmoratus.



The top three catch per unit effort (CPUE) (kg/hauls) for rays species captured by trawl net
operated in Zone C at Larut Matang, Perak were dominated by Neotrygon orientalis,
Maculabatis gerrardi, and Brevitrygon heterura while for sharks were Chiloscyllium
hasseltii, Chiloscyllium punctatum, and Carcharhinus sorrah. The top three CPUE rays and
sharks species captured by trawl net operated both in Zone 3 and Zone 4 at Kota Kinabalu
were in the same order. For rays, Neotrygon orientalis topped the list followed by
Maculabatis gerrardi, and Telatrygon zugei . Whilst for sharks, Chiloscyllium punctatum
topped the list followed by Chiloscyllium plagiosum, and Carcharhinus sorrah.

Finally, based on the usage and marketing information gathered, this study confirmed that all
sharks and rays were landed whole, indicated of these species full utilization with no finning
activities on board of vessels.
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1.0 INTRODUCTION

Malaysia is a home to a rich diversity of sharks, rays, skates and chimaeras (Class
Chondrichthyes). However, shark and ray landings contribute only about 1% and 2% of total
marine landings respectively. Until 2016, Malaysia had recorded 162 species of
Chondrichthyans comprising 70 sharks, 85 rays, six skates and one chimaera, belonging to 18
families of sharks, 12 rays, two skates and one chimaera. The high diversity of sharks was
recorded from the order Carcharhiniformes with 50 species and Orectolobiformes with 10
species. However, the order Hexanchiformes recorded a low diversity with three species, and
Lamniformes and Squatiniformes with two species respectively. Species diversity in the order
Heterodontiformes was scanty where only one species was recorded. As for botoids, high
diversity was recorded for the order Myliobatiformes with 62 species followed by
Torpediniformes with 12 species and Rhinobatiformes with eight species. Only six species
were recorded from the order Rajiformes and three species from Pristiformes. Even though
the number of Chondrichthyans species recorded in Malaysia was more than 160, the actual
status of its biodiversity is still unknown. With new species continuously discovered, the
number is expected to increase in the future. At present, the deep water species are mostly
unknown due to limited research activities. Most sharks and rays species landed especially
from the families Carcharhinidae and Dasyatidae are very difficult to identify up to species
level by untrained and inexperienced enumerators. Only well trained staff will be able to
make the right and valid identification of species (Ahmad and Annie Lim, 2012).

1.1 Objective

The objectives of this project were:

* to enhance human resource development in elasmobranch taxonomy,

* to improve landing data recording from generic ‘sharks’ and ‘rays’ to species level,
* to increase awareness on conservation, and

* to use data for Non-Detriment Findings (NDFs) study for sharks and rays

1.2 Data Collection at Landing Sites

1.2.1 Selection of Study Sites

The State of Perak on the west coast of Peninsular Malaysia is a major landing state for sharks
and rays. One district facing the Straits of Malacca, namely Larut Matang was selected as the
study sites as it was one of the main landing sites of sharks and rays in the state. The landing
data were collected at seven jetties in Larut Matang. The landing sites are private enterprises
with most of the sharks and rays landing coming from trawlers. The location of the landing
site is shown in Figure 1.



Figure 1: Location of Study Site in the State of Perak

Sabah, with the population of 3.544 million (2015 census) is the second largest state in
Malaysia, nicknamed 'Negeri Di Bawah Bayu' or Land Below The Wind and accupying the
northern part of Borneo. The total land area of Sabah is about 73,631 square kilometres and
famed for its 4,095 meter-tall Mount Kinabalu, the highest peak in the country, as well as for
its ethnic diversity, serene beaches, virgin rainforest, coral reefs and abundant flora and fauna
species. Surrounded by South China Sea in the west, Sulu Sea in the northeast and Celebes
(Sulawesi) Sea in the northeast, Sabah is indeed blessed with its marine resources. In 2015,
the landing marine fish in the state was 175,443 metric tones (mt) with the value of RM902.5
million. Sabah maintained its status as a net exporter of fisheries commodities, amounting
74,973 metric tonnes with the value of RM851.7 million in 2014.

There are 16 coastal districts in Sabah and for the purpose of this project, Kota Kinabalu in
the west, was selected as the study site, due to the fact that this district is a major fisheries
landing point in Sabah (Figure 2).

L W
SABAH

KOTA
KINABALU

Figure 2: Location of Study Site in the State of Sabah



1.2.2 Fisheries Structure and Background of Study Sites

1.2.2.1 Larut Matang

Larut Matang is one of the major landing sites for sharks and rays in Perak. All jetties belong
to private enterprises. The major gears were trawl nets (545), followed by drift nets (165) and
purse seine (33). All trawlers are normally operated by 4 — 5 crew members. Almost all of the
sharks and rays were landed by trawlers operating beyond eight nautical miles from the
coastline. Fishing operation normally between 5 — 12 days per trip. All catches were landed
from 0500hr — 1000hr. The details of fishing vessels registered in this district are shown in
Table 1.

Table 1: Number of Licensed Fishing Vessels by Gears and Number of Fishers at Larut

Matang, Perak

Gear Type Fishing | Fishing Operation | No. of Vessels | No. of Fishers
Zone (from costline)

Trawlers
10 -24.9 GRT B > 5 miles 302 604
25-399 GRT B1 > 8 miles 21 52
39.9-69.9 GRT C > 15 miles 214 856
>70 GRT C2 > 15 miles 8 40
Total 545 1,552
Purse Sciners
40 - 69.9 GRT C
> 70 GRT C2 > 15 miles 33 820
Total 33 820
Drift Nets A All areas 165 206
Long Line A All areas 27 41
Others A All areas 738 1,245
(B.Ketam, Bubu, Gombang,
P.Surung, Siput/kerang,
Pancing)
Grand Total 1,508 6,236
1.2.2.2 Kota Kinabalu

Sabah Fisheries Marketing Authority (SAFMA) Jetty is the biggest fish landing jetty in Kota
Kinabalu district. Commercial fishing vessels mainly operating trawl nets and purse seines
landed their catch here on a daily basis. There are estimated around 30 fishing vessels
utilizing the jetty during a particular period of landing time allowed, which is from 12
midnight until early morning in the same day.



There are 215 trawlers in Kota Kinabalu compare to purse seines which are only around 41.
The operation duration per trip of trawl nets is up to a week while the purse seine’s operations
only take up to three days the most. The details of commercial fishing vessels at Kota
Kinabalu are shown in Table 2.

Table 2: Number of Licensed Fishing Vessels by Gears and Number of Fishers at Kota

Kinabalu, Sabah

Gear Type Fishing Zone Fishing Operfltlon No. of Vessels | No. of Fishers
(from coastline)

Trawlers
<10 GRT West Coast >3 nm 4 12
10 -24.9 GRT West Coast >3 nm 50 183
25-39.9 GRT West Coast >3 nm 123 738
39.9-69.9 GRT West Coast >3 nm 27 195
>70 GRT West Coast > 30 nm 11 88
Total 215 1,216
Purse Seiners
25-399 GRT West Coast >3 nm 17 170
39.9-699 GRT West Coast >3 nm 23 230
>70 GRT West Coast >3 nm 1 12
Total 41 412
Grand Total 256 1,628

1.3 Appointment of Enumerators and Project Coordinators

One Assistant Fisheries Officer from the State Fisheries Office of Perak and two Assistant
Fisheries Officers from the Department of Fisheries Sabah were appointed as enumerators for
each district or study site. Their names and addresses are as follows:

Study site 1: Larut Matang, Perak

Mr. Abdul Rahman bin Haji Ali Hasan

Pejabat Perikanan Daerah Taiping

Tingkat 6, Wisma Persekutuan, Jalan Istana Larut
34000 Taiping, Perak.

Tel: +6 058075311

Email: abd.rahman0865@gmail.com

Study site 2: Kota Kinabalu, Sabah

Mr. Justin Agon

Senior Assistant Fisheries Officer
Department of Fisheries Sabah
Jalan Haji Saman

88000 Kota Kinabalu, Sabah.

Tel: +6 088 262359

Email: justin.agon@sabah.gov.my




Mr. Norhairul bin Nordin

Assistant Fisheries Officer

Department of Fisheries Sabah

Wisma Pertanian Sabah, Jalan Tasik Luyang (Off Jalan Maktab Gaya)
88624 Kota Kinabalu, Sabah.

Tel: +6 088 235966

Email: hairul elut@yahoo.com

National Coordinator and Project Coordinator for Perak

Mr. Abd Haris Hilmi bin Ahmad Arshad
Senior Researcher

Institut Sumber Marin Asia Tenggara (ISMAT)
Taman Perikanan Chendering,

21080 Kuala Terengganu, Terengganu.

Tel: +6 096175940

Email: haris_arshard@seafdec.org.my

Project Coordinator for Sabah

Mr. Lawrence Kissol Jr.

Senior Assistant Director (Licensing and Permit)

Department of Fisheries Sabah

Wisma Pertanian Sabah, Jalan Tasik Luyang (Off Jalan Maktab Gaya)
88624 Kota Kinabalu, Sabah.

Tel: +6 088 235966

Email: lawrence.kissol@sabah.gov.my

1.4 Materials and Methods
1.4.1 Sampling Methods

The sampling activity started in August 2018 until July 2019. All enumerators were requested
to record landing data and other related information in a standard form at least 12 days per
month. A standard SOP entitled ‘SOP Sharks and Rays Data Collection in the Southeast
Asian Waters’ was produced. The content included Standard Operation Procedure and
instructions to enumerators on how to measure, weigh, record sharks and rays species at
sampling sites, name of enumerator, name of landing site, date of sampling, vessel registration
number, vessel GRT, fishing area, price at landing site, name of species (common name and
scientific name), total catch of sharks, rays, commercial and low-value species from each
sampling vessel. The details of the standard form are shown in Appendix I. The completed
data in excel were then submitted to the respective National Coordinator before submitted to
SEAFDEC/MFRDMD before second week of the following month for verification. The data
were analysed at the end of each quarter.



1.4.2 Selection of Fishing Vessels and Sampling Activities

Between 1 — 3 fishing vessels were selected for sampling each day for 12 days per month at
each landing site. Measurement of Total Length (TL) were taken for all skates, sharks, and
rays species from the families Rhinidae, Rhinobatidae, and Narcinidae. While Disc Length
(DL) were taken for all ray species where the tail is frequently absent or damaged (mainly
from the families Dasyatidae, Gymnuridae, and Mobulidae). All sharks and rays specimens
were measured and weighed individually if the total number was less than 50 individuals per
vessel. If the total number was more than 50 individuals, only 10 — 5% were measured. The
maturity stage for each individual was estimated according to Yano et al. (2005) and Ahmad
and Annie Lim (2012). The total catch of all sharks and rays by species as well as the total
catch of commercial and low-value species were also recorded for each sampling vessel.
Some samples were brought back to the Fisheries Research Institute, Capture Fisheries
Division, Kg. Acheh, Sitiawan, Perak and Fisheries Research Center, Likas, Kota Kinabalu
for preservation and future references. Larger specimens were photographed and their basic
taxonomic and biological characteristics were noted.

1.4.3 Classification

The classification (scientific names) used in this report follows that of Compagno (1999),
Yano et al. (2005), Ahmad and Annie Lim (2012), Ahmad ef al. (2013) and Ahmad ef al.
(2014), and Ebert ez al. (2013).

2.0 RESULTS
2.1 Larut Matang
2.1.1 Landing Samples

A total of 296 landings were sampled during the study period. The highest landing by month
was 28 landings each in March and July 2019 followed by 27 landings in June 2019. The
highest landing by gear type was using trawl net operated in Zone C with 182 landings
followed by longline (96 landings) and trawl net operated in Zone C2 with 14 landings. The
details are shown in Table 3.

Table 3: Number of Landings by Gear Sampled During Study at Larut Matang, Perak

Year/Month
Type of Gear 2018 2019 Total
Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul
Drift Net 1 0 0 0 0 0 0 0 0 0 0 1 2
Longline 8| 10 4 4 6 71 10 11 11 12 8 5 96
Trawl Net B 0 0 0 0 0 1 0 0 0 0 0 1 2
Trawl Net C 13 14| 18 181 12| 15| 14 15 13 13 17| 20| 182
Trawl Net C2 3 1 0 1 1 1 1 2 1 0 2 1 14
Grand Total 25| 25| 22| 23| 19| 24| 25 28| 25 25| 27| 28| 296




2.1.2 Fishing Ground and Catch Composition by Gear Type

The main gear with highest landing of rays was trawl net with 8 658.7 kg (49.2%) comprising
Zone B (7.5 kg), Zone C (7,802.2 kg), and Zone C2 (849 kg). Longline gear recorded 4,316
kg landing of rays. As for sharks, trawl net was the main gear with highest landing at 4,608.2
kg (26.2%) comprising Zone B (3.9 kg), Zone C (4,225.3 kg), and Zone C2 (379 kg). While
drift net only recorded 11 kg of landing. The highest landings of rays by month was from
trawl net operated in Zone C with 1,173.5 kg in June 2019 followed 1,020.4 kg in December
2018 and 756.38 kg in November 2018. The highest landing of sharks by month was from
trawl net operated in Zone C with 600.1 kg in July 2019 followed by 489.9kg in September
2018 and 471.3 kg in May 2019. The details are shown in Table 4.
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2.1.3 Rays and Sharks Composition

A total of 927,309.3 kg of fish was landed from 296 landings during the study period. Rays
and sharks made up 12,974.5 kg and 4,619 kg (1.4% and 0.5%) from the total landing
respectively. Landing of bony fish was 909,715.8 kg with 98.1%. Average landing for rays
and sharks were 1,081.2 kg and 384.9 kg respectively. The highest landing of rays by month
was 1,667 kg in June 2019 followed by 1,268 kg in December 2018 and 1,173.7 kg in May
2019. Whilst the highest landing of sharks was 624.5 kg in July 2019 followed by 492.8 kg in
September 2018 and 471.3 kg in May 2019. In general, the landing of rays and sharks ranged
between 0.8 —2.4% and 0.4 — 0.6% from the total landing respectively. The details are shown
in Table 5.

Table S: Catch Composition of Rays, Sharks, and Bony Fish by Month from 296
Landings at Larut Matang, Perak. All Weight in kg

Weight of % Weight of % Weight of | % Bon Total
xeir | Month Rzglys Rays Sharks | Sharks Bonfr Fish | Fish | Catch
Aug 1,055.7 1.5 393.0 0.6 66,787.7 97.9 68,236.5
Sep 1,1232 14 492.8 0.6 79,353.3 98 80,969.3
2018 | Oct 712.6 0.8 4325 0.5 82,721 98.6 83,866.1
Nov 1,138.5 14 293.7 04 78,702.9 98.2 80,135.1
Dec 1,268 2.4 2979 0.6 51,779.4 97.1 53,345.3
Jan 964 1.5 359.2 0.6 62,038.7 97.9 63,361.9
Feb 1,136.6 1.6 346.6 0.5 67,420.1 97.8 68,903.4
Mar 1,086.1 1.4 301.7 04 78.451.6 98.3 79,839.4
2019 | Apr 718.5 14 198.5 04 49,036.5 98.2 49,953.4
May 1,173.7 1.5 471.3 0.6 75,139.1 97.9 76,784.1
Jun 1,667 1.5 407.3 04 106,804 .4 98.1 | 108,878.7
Jul 930.6 0.8 624.5 0.6 111,481.1 98.6 | 113,036.2
Grand Total 12,974.5 4,619 909,715.8 927,309.3
Average 1,081.2 1.4 384.9 0.5 75,809.7 98.1 77,275.8

2.1.4 Sample Size

A total of 5,351 individuals consist of 3,292 rays and 2,059 sharks were sampled. There were
19 species of rays and 10 species of sharks recorded during the study period. The most
common and abundant ray species were Neotrygon orientalis, Brevitrygon heterura, and
Maculabatis gerrardi. Other common ray species were Maculabatis pastinacoides,
Telatrygon zugei, and Hemitrygon akajei. All these species were landed monthly throughout
the year. Other ray species such as Gymnura japonica, Pateobatis fai, Gymnura poecilura,
Pateobatis uarnacoides, Rhynchobatus springeri, Himantura leoparda, Pastinachus
solocirostris, Pastinachus stellurostris, and Taeniura lymma were only landed one time
during study period. The highest number of rays sampled by month was 342 individuals in
June 2019 followed by 300 individuals in July and 296 individuals in March 2019.

The most common and abundant species of sharks were Chiloscyllium hasseltii, Chiloscyllium
punctatum, and Atelomycterus marmoratus. All these species were landed throughout the
year. Other common shark species were Carcharhinus sorrah, Atelomycterus erdmanni, and
Chiloscyllium indicum. These species were landed between 7 — 11 months. Other shark
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species such as Sphyrna lewini, Carcharhinus leucas, Carcharhinus brevipinna, and
Galeocerdo cuvier were only landed between 1 — 3 months. The highest number of sharks

sampled by month was 274 individuals in July 2019 followed by 202 individuals in June and
196 individuals in May 2019. The details are shown in Table 6.

10



IS€°S vLS | vPS | vov vse [0Sy [9cr | 1Tk | vrEe | vEv | 8Tk | 69F | €€b [€)0] puelD
650°T vLT | T0T | 961 vl | ¥ST LST | €91 |T1er |LvD | L9T | 18T |oSI YRy [e)o L
£¢ 4 11 01 0 0 0 0 0 0 0 0 0 nima] buldyds
(4 I 0 0 0 0 [ 0 0 0 0 0 0 2141 0P.12202]DL)
6+9 88 €S St e S 9F St Ly 9F 8¢ 99 L9 wingpound win]j 42501
€ 0 0 0 [ 8 I 0 S 9 S 0 S wnoIpul W A050[11 )
8¢8 8L S8 9F 9 0L SL €8 79 L SL 8 29 12SSDY uinij] 250117
LET €S 8¢ €8 S¢ I 0 4 3 [4 € S 01 YDALOS SMUIYIDYDID.)
14 1 0 0 0 0 0 1 0 0 0 0 ré SPON3] SNUIYADYIAD))
b 0 0 0 0 0 0 0 0 0 0 0 ¥ puuldin.1q SRULADY2D))
907 0¢ SI I 9 81 0¢ 97 ¥ L1 0T €T S SHIDAOULIDUL SIDIDAULO]21
3 11 0 0 0 3 4 4 0 (@ 9 ¢ [ UDUPAD SNA212AUO[d]
6T 00€ | b€ | 89T €IT | 96T |6LT |[8ST |€tT |L8T | 19T | 88T |LLT skey [e10L
808 St It €€ 0¢ [ 0 LE 0¢ Yy 0S 6 LS 1231z U0
I 0 0 0 0 0 0 0 0 0 0 I 0 DULUA] DANIUDD |
4 0 4 0 0 0 0 0 0 0 0 0 0 La3uLds smpqoyoudyy
€6 vl 0¢ 01 I S 3 L I ¥ 9 01 C 2DIDLISID SWIDGOYIUAYY
S 0 [4 0 0 0 0 0 € 0 0 0 0 SISUDIULOG SOIDGOULYY
(4 0 0 0 0 0 0 0 0 0 0 0 [/ SOPI0IDULDN SIIDGO2ID ]
(4 0 0 I 0 0 0 0 I 0 0 0 0 usuryual spqodIn g
L 0 0 0 0 0 0 0 L 0 0 0 0 wf sunqoaip g
I 0 0 1 0 0 0 0 0 0 0 0 0 SLIISO.AN][2]S SNYIDULISD J
I 0 0 0 0 0 0 0 I 0 0 0 0 SLUSO1D0]0S SODUIISD]
€68 98 88 9¢ € L 1L VL 8¢ 26 LL SL 19 S1[DIUDLIO UOSAAJ0ON
697 8 0T 0S 6¢ 61 8¢ 8¢ vl 91 € 0T Al sap1oopulisod s1pqnOvH
919 9L 6L LS I¢ 96 IS £f [ St Ly 0F 6 IpAD.LIDS SDGDINODJ
8 0 0 0 0 3 (@ 0 I 0 0 I I DID|PUR DAMJUDUIE]
I 0 0 0 0 0 I 0 0 0 0 0 0 vpapdod] DAnJUDUI]
41 4 6 4 S 4l 1 [ 4 L 9 e 4l 12[pyp uoS [y
€ 0 0 0 0 0 0 0 0 0 0 0 € .n]1220d pAnuAL)
6 0 0 0 0 0 0 0 0 0 0 0 6 vo1odpl v.anuwAr)
66L L9 1L 8¢ 9 SL 29 L9 19 6L L 8¢ 9 DANL2]2Y UOSA41AdLG
e unp Ae]N | ady | aepy | @91 | wer | 9@ | aoN | 3900 | dos | Sny
[eoL 6107 8107 sa1adg
YIUOTA[/ IR X

Neadd ‘Guejep Inae| je sArAdg Aq syaeys pue sAey] Jo 3zi§ Jdweg :9 Jqe ],

11



2.1.5 Weight of Rays and Sharks by Species

A total of 17,593.5 kg was landed from 296 landings comprising 12,974.5 kg of rays and
4,619.1 kg of sharks. The highest weight for rays landing was Neotrygon orientalis with
3,276.1 kg followed by Maculabatis pastinacoides (3,171.7 kg), and Maculabatis gerrardi
with 2,716.3 kg. The highest landing by month for Neotrygon orientalis was 521.1 kg in June
2019 followed 484.2 kg in November 2018 and 418.6 kg in July 2019. The highest landing
for Maculabatis pastinacoides was 504.7 kg in May 2019 followed by 443.1 kg in February
2019 and 427.9 kg in April 2019. For Maculabatis gerrardi, the highest landing was 612.7 kg
in June 2019 followed by 369.2 kg in May 2019 and 285.5 kg in July 2019. Other species
with higher landings were Brevitrygon heterura with 1,309.9 kg, Hemitrygon akajei (652.4
kg), Telatrygon zugei (504.9 kg), Pateobatis fai (428.2 kg), Himantura undulata (344.5 kg),
Rhynchobatus australiae (285.5 kg) and Rhynchobatus springeri with 161.4 kg. Landing of
other species were below 100 kg.

The highest landing for shark was 2,211.7 kg for species Chiloscyllium hasseltii followed by
1,367.9 kg for Chiloscyllium punctatum, 642 kg for Carcharhinus sorrah, and 166.6 kg for
Atelomycterus marmoratus. The highest landing by month for Chiloscyllium hasseltii was
266.9 kg in October 2018 followed by 258.9 kg in September 2018 and 237.2 kg in February
2019. For Chiloscyllium punctatum, the highest landing was 197.7 kg in July 2019 followed
by 190.3 kg in September 2018 and 160 kg in August 2018. Landing of other shark species
were below 100 kg. The details are shown in Table 7.
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2.1.6 Size Range of Rays and Sharks

In general, both mature and immature rays species were sampled from August 2018 to July
2019. Samples for ray species Himantura leorpada, Himantura undulata, Pastinachus
solocirostris, Pastinachus stellurostris, and Rhynchobatus springeri were all matured.
Samples for ray species Gymnura japonica, Gymnura poecilura, Pateobatis jenkinsii, and
Pateobatis uarnacoides were all immatured. While samples from others species were mostly
matured except for species Maculabatis gerrardi, Maculabatis pastinacoides, and
Rhynchobatus australiae. Size range of rays by species from August 2018 to January 2019 are
shown in Table 8A (i) and from February to July 2019 are shown in Table 8A (ii).

Shark species of Atelomycterus erdmanni and Chiloscyllium indicum sampled from August
2018 to July 2019 were all matured. While shark species Carcharhinus brevipinna,
Carcharhinus leucas, Galeocerdo cuvier, and Sphyrna lewini were all immatured. Samples
for species Carcharhinus sorrah were mostly immatured and for species Afelomycterus
marmoratus, Chiloscyllium hasseltii, and Chiloscyllium punctatum were mostly matured. Size
range of sharks by species from August 2018 to January 2019 are shown in Table 8B (i) and
from February to July 2019 are shown in Table 8B (ii).
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2.1.7 Usage and Marketing

Based on marketing information at this landing site, most sharks and rays meat were
consumed locally. The major markets were in Perak, Johor, Penang, and Kuala Lumpur. The
price (RM/kg) varied depending on species, size, and season. The most expensive ray species
was Pateobatis jenkinsii sold at RM6 — RM20/kg followed by Maculabatis gerrardi (RMS —
RM20/kg), Neotrygon orientalis (RM3 — RM18/kg), Maculabatis pastinacoides (RM12 —
RM15/kg), and Himantura undulata sold at RM10 — RM15/kg. The cheapest rays species
were Telatrygon zugei sold at range RM3 — RM6/kg. All rays were sold as a whole body
where fins, tails, and skin were not seperated from the body during marketing process. In
general, rays at bigger size were expensive than the smaller ones.

The most expensive shark species was Carcharhinus leucas sold at range RM10 — RM35/kg
followed by Carcharhinus sorrah (RM8 — RM13/kg), and Galeocerdo cuvier at range RM10
— RM12/kg. Market destinations for sharks and rays were similar. Some species such as
Chiloscyllium hasseltii and Chiloscyllium punctatum were marketed to Penang where they are
mainly used in traditional Indian cuisine. Some shark species were marketed to food
processing factory for surimi production. Fins, tails, and cartilage were not seperated from the
body during marketing process and all sharks were sold as a whole.

Normally the price at wet market was about 20 — 50% higher than at landing site. The price
was almost consistent the whole year for all species but some ray species such as Maculabatis
gerarrdi, Brevitrygon heterura, Neotrygon orientalis, Telatrygon zugei, Hemitrygon akajei,
and Rhynchobatus australiae and shark species such as Carcharhinus leucas and
Carcharhinus sorrah can fluctuate up to 50% especially when supply was limited and during
festive seasons such as Chinese New Year and Hari Raya. The details are shown in Table 9.

Table 9: Price (RM/kg) of Rays and Sharks by Species and Market Destination at Larut

Matang, Perak
Range Price

Species (RM/kg) Part Market Destination

Ray

Brevitrygon heterura 5—-12 Whole body | Local Market, Bukit Mertajam, Ipoh,
Kuala Lumpur, Seri Manjung.

Gymnura japonica 4—12 Whole body | Local Market, Bukit Mertajam.

Gymnura poecilura 4—12 Whole body | Local Market.

Hemitrygon akajei 4—12 Whole body | Local Market, Bukit Mertajam, Alor Star,
Juru, Seberang Perai, Pulau Pinang,.

Himantura leoparda 6—16 Whole body | Kuala Lumpur.

Himantura undulata 10—15 Whole body | Local Market.

Maculabatis gerrardi 5-20 Whole body | Local Market, Bukit Mertajam, Ipoh,
Johor Bahru, Kuala Lumpur, Alor Star,
Pulau Pinang,.

Maculabatis pastinacoides 12—-15 Whole body | Local Market, Bukit Mertajam, Ipoh,
Alor Star, Kulim, Juru, Seberang Perai,
Pulau Pinang,.
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Neotrygon orientalis 3—-18 Whole body | Local Market, Bukit Mertajam, Ipoh,
Kuala Lumpur, Seri Manjung.

Pastinachus solocirostris 12—14 Whole body | Alor Star, Kedah.

Pastinachus stellurostris 8—12 Whole body | Local Market.

Pateobatis fai 5—10 Whole body | Local Market, Bukit Mertajam.

Pateobatis jenkinsii 6—20 Whole body | Local Market, Seri Manjung.

Pateobatis uarnacoides 5—13 Whole body | Local Market.

Rhinobatos borneensis 6—10 Whole body | Bukit Mertajam.

Rhynchobatus australiae 4-13 Whole body | Local Market, Bukit Mertajam, Pantai
Remis, Kuala Lumpur.

Rhynchobatus springeri 9—-13 Whole body | Local Market, Bukit Mertajam.

Taeniura lymma 5—-10 Whole body | Bukit Mertajam.

Telatrygon zugei 3—-6 Whole body | Local Market, Bukit Mertajam, Ipoh,
Kuala Lumpur, Seri Manjung.

Shark

Atelomycterus erdmanni 5—11 Whole body | QL Surimi at Hutan Melintang.

Atelomycterus marmoratus 5—11 Whole body | Local Market, Bukit Mertajam, QL
Surimi at Hutan Melintang.

Carcharhinus brevipinna 9—-10 Whole body | Bukit Mertajam.

Carcharhinus leucas 10—35 Whole body | Local Market, Bukit Mertajam.

Carcharhinus sorrah 8§—13 Whole body | Local Market, Bukit Mertajam.

Chiloscyllium hasseltii 3-5 Whole body | Local Market, Bukit Mertajam, QL
Surimi at Hutan Melintang, Pantai
Remis, Kuala Lumpur, Penang.

Chiloscyllium indicum 2—4 Whole body | Local Market, Bukit Mertajam, QL
Surimi at Hutan Melintang.

Chiloscyllium punctatum 3-5 Whole body | Local Market, Bukit Mertajam, Pantai
Remis, Kuala Lumpur, Penang.

Galeocerdo cuvier 10—12 Whole body | Local Market.

Sphyrna lewini 8—12 Whole body | Local Market.
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Trawl net operated in Zone C was the main gear with highest landing of rays and sharks. The
top 10 catch per unit effort (CPUE) of rays species captured by this gear is shown in Table
12. The top three CPUE for rays were Neotrygon orientalis with 0.89 kg/haul (2.66 kg/day)
followed by Maculabatis gerrardi with 0.69 kg/haul (2.08 kg/day), and Brevitrygon heterura
with 0.35 kg/haul (1.05 kg/day).

The top three CPUE for sharks were Chiloscyllium hasseltii with 0.61 kg/haul (1.82 kg/day)
followed by Chiloscyllium punctatum with 0.38 kg/haul (1.13 kg/day), and Carcharhinus
sorrah with 0.19 kg/haul (0.56 kg/day). The top nine CPUE of sharks species captured by
trawl net operated in Zone C is shown in Table 13

Table 12: Top 10 CPUE Rays Species Captured by Trawl Net Operated in Zone C
During Study Period at Larut Matang, Perak (kg/fishing effort)

Number | Scientific Name (Eg)tily‘XSLgc?zs (ngI;(IlJalif) (kCg 7151 ]El)
1 Neotrygon orientalis 2,949.3 2.66 0.89
2 Maculabatis gerrardi 2,297.7 2.08 0.69
3 Brevitrygon heterura 1,160.7 1.05 0.35
4 Telatrygon zugei 465.6 0.42 0.14
5 Pateobatis fai 428.2 0.39 0.13
6 Rhynchobatus australiae 250.8 0.23 0.08
7 Rhynchobatus springeri 161.5 0.15 0.05
8 Himantura leoparda 51.4 0.05 0.02
9 Pateobatis jenkinsii 15.1 0.01 0.005
10 Gymnura japonica 11 0.01 0.003

Table 13: Top Nine CPUE Sharks Species Captured by Trawl Net Operated in Zone C
During Study Period at Larut Matang, Perak (kg/fishing effort)

Number | Scientific Name (lfg)t?)ly‘g;Lgcl;zs (ngI/,(IljaE;r) (l:,:g 7}51 El)
1 Chiloscyllium hasseltii 2,017.4 1.82 0.61
2 Chiloscyllium punctatum 1,2467 1.13 0.38
3 Carcharhinus sorrah 618.7 0.56 0.19
4 Atelomycterus marmoratus 161.2 0.15 0.05
5 Sphyrna lewini 94.1 0.09 0.03
6 Chiloscyllium indicum 56.5 0.05 0.02
7 Atelomycterus erdmanni 16.7 0.02 0.01
8 Carcharhinus brevipinna 7 0.01 0.002
9 Galeocerdo cuvier 6.8 0.01 0.002
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2.2 Kota Kinabalu
2.2.1 Landing Samples

A total of 331 landings were sampled during the study period. The highest landing by month
was 30 in July 2019 followed by 29 landings both in September 2018 and March 2019. The
highest landing by gear type was using trawl net operated in Zone 3 with 157 landings
followed by trawl net operated in Zone 4 with 120 and trawl net operated in Zone 2 with 54
landings. The details are shown in Table 14.

Table 14: Number of Landings by Gear Sampled During Study at Kota Kinabalu
(SAFMA Jetty)

Year/Month
Types of Gear 2018 2019 Total
Aug |Sep |Oct |[Nov [Dec |Jan |Feb [Mar |Apr May |Jun |Jul

Trawl Net Zone 2 3 1 0 4 4 5 8 6 7 6 4 6 54

Trawl Net Zone 3 13| 11 16 8| 14| 11 121 16| 13| 14| 15| 14 157

Trawl Net Zone 4 Iy 170 11| 15| 10 9 7 7 8 7 8| 10 120

Grand Total 27| 29 27| 27| 28| 25| 27| 29| 28| 27| 27| 30| 331

2.2.2 Fishing Ground and Catch Composition by Gear Type

The total catch from trawl nets were 21,366.4 kg comprising 16,778.7 kg rays (78.5%) and
4,587.7 kg of sharks, which is only 21.5% from the total catch. The highest weight of rays
was landed by trawl net operated in Zone 4 with 9,523.2 kg followed by Zone 3 (6,129.7 kg),
and Zone 2 with 1,125.8 kg. As for sharks, trawl net operated in Zone 3 landed the highest
catch with 2,119 kg followed by Zone 4 (1,909.3 kg), and Zone 2 with 559.4 kg. The highest
landing of rays by month were from Zone 4 with 1,623.7 kg in September 2018 followed by
1,064.5 kg in August 2018 and 871.7 kg in July 2019. The highest and second highest
landing of sharks by month was 342.5 kg in November 2018 and 269.3 kg in September 2018
from Zone 4 followed by 255.2.1 kg (Zone 3) in December 2018, and 216.4 kg (Zone 4) in
October 2018. The details are shown in Table 15.

22




P'99€°I1T | 6'I86°T | L'ISST| S98ECT | 8°96€°T | L'STI‘T | 6'TET'T | TISLT | €€S0°T| L'8E6'T | TSIT 6'019°C | 8°TSIT [¥}0 ] puery
L'L8Sp PyLE L'98T | 8°€8¢ | €L9T (4% 9'Ive | I'6SY 191y | L'96¥ $°68¢ 6’SIy 9'v 0¥ yreys [ejo L
€606°T C LTI SoL S¥Cl | L'T8 191 | 9L VLI 7001 443 7 91¢C £69¢ 9°¢Cl 77 UOZ JON [MBL],
0°6I1°T SOLI 8181 | €SIT | T8CI €8ST | 6¢IT | £€00C CSSC | VL6 ['ELT LLET € L8I € QU0 JON [Mel],
P'6SS LOL ¥'S¢C 4% ¥'9¢ 43 L'1S 818 09 8°9¢ 00 68 L'19 C QUOZ PN [MeL],
L'SLLOT | SLO9T | S9T'T | L'TO0°T | S°6TI°T | L'9LL | €068 | I'TTET | TLEIT| ThH'L STILT | S6I°T USPLT Aeyqero],
TETS6 L'TLS [8S 7095 | 9¥SS ['v0€ | 88¢h | 8'BEL TEI8 | VIVOT | 1€6 L'€T9T | SH90°1 7 QUOZ PN [MEI],
L6719 S0LS §e6S | TSSE | 00 €L6E | 80¢e | TI9Y 7'80L | viee S1es £8¢S 9'809 € QU077 19N [MeI],
8°STI‘T €991 06 1'L8 6 VLI €SL L 0TI ['¢Cl 9¢II 99 00 €€ I'SL C dU07 19N [Mme1],
me unp LB\ ady IBJA iER| uep RET( | AON 10 dag sny
el L10T 9107 1830 Jo sadA
YIUOJA/1BI X

(A33r VINAVS) njeqeuryy e3oy] e aean) jo sadA 1 juasayiq £q yysne) (33 ur) sypreyg pue sey Jo JYsSwA ST dqeL

23



2.2.3 Rays and Sharks Composition

A total of 1,768,167.7 kg of fish was landed from 331 landings during the study period. Rays
and sharks made up of 16,778.7 kg and 4,586 kg (0.9% and 0.3%) from the total landing
respectively. Landing of bony fish was 1,746,803 kg with 98.8%. Average landing for rays
and sharks were 1,398.2 kg and 382.2 kg respectively. The highest landing of rays by month
was 1,762.5 kg in October 2018 followed by 1,748.2 kg in August 2018 and 1,637.2 kg in
December 2018. Whilst the highest landing of sharks was 496.7 kg in November 2018
followed by 459.1 kg in January 2019 and 415.9 kg in September 2018. In general, the
landing of rays and sharks ranged between 0.6 — 1.4% and 0.2 — 0.4% from the total landing
respectively. The details are shown in Table 16.

Table 16: Catch Composition of Rays, Sharks, and Bony Fish by Month from 331
Landings at Kota Kinabalu (SAFMA Jetty). All Weight in kg

Weight of % Weight of % Weight of % Bon
Year | Month R&glys Rays Sharks | Sharks Bonyg Fish Fih || Total Catch
Aug 17482 1.1 404.6 03 152,895 986 | 155,047.8
Sep 2195 | 14 4159 0.3 156,959 984 | 159,569.9
2018 Oct 17625 | 12 3895 03 150,416 98.6 152,568
Nov 1442 09 496.7 03 150,980 987 | 152,918.7
Dec 16372 11 4144 0.3 142,800 98.6 | 144,851.6
Jan 13221 12 459.1 0.4 112,725 984 | 114,506.2
Feb 8903 | 0.8 341.6 0.3 106,454 989 | 107,685.9
Mar 7767 | 0.6 352 0.3 138,988 992 | 140,116.7
2009 [ Apr 11295 | 06 2673 0.2 175,415 992 | 1768118
May 10027 07 3838 0.3 144,639 991 | 146,025.5
Jun 1265] 09 286.7 0.2 144,800 989 | 146,351.7
Jul 16075 ] 0.9 374.4 0.2 169,732 988 | 171,713.9
Grand Total 16,778.7 4,586 1,746,803 1,768,167.7
Average 1,3982 | 0.9 382.2 0.3 | 145,566.9 98.8 | 147,347.3

2.2.4 Sample Size

A total of 9,863 individuals consist of 7,087 rays from 27 species and 2,776 sharks from 20
species were sampled. The most common and abundant ray species were Neotrygon
orientalis, Telatrygon zugei, and Maculabatis gerrardi. All these species were landed
throughout the year. Other common ray species were Brevifrygon heterura, Rhinobatos
borneensis, and Gymnura poecilura. Other ray species such as Aetomylaeus vespertilio,
Bathytoshia cf lata, Mobula thurstoni, and Narcine brevilabiata were only landed one time
during study period. The highest number of rays sampled by month was 688 individuals in
July 2019 followed by 634 individuals in December and 630 individuals in September 2018.

The most common and abundant species of sharks were Chiloscyllium punctatum,
Chiloscyllium plagiosum, and Atelomycterus marmoratus. These species landed throughout
the year during study period. Other common shark species were Carcharhinus sorrah,
Sphyrna lewini, Hemipristis elongata, and Hemigaleus microstoma. These species were
landed between 9 — 11 months. Other shark species such as Carcharhinus brevipinna,
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Carcharhinus amblyrhynchoides, Galeocerdo cuvier, Nebrius ferrugineus, and Triaenodon
obesus were only landed one time during study period. The highest number of sharks sampled
by month was 290 individuals in November 2018, followed by 288 individuals in December
2018 and 279 individuals in October 2018. The details are shown in Table 17.

Table 17: Sample Size of Rays and Sharks by Species at Kota Kinabalu (SAFMA Jetty)

Year/Month
Species 2018 2019 Total
Aug | Sep | Oct [Nov | Dec |Jan | Feb |Mar |[Apr |May |Jun |Jul
Aetobatus ocellatus 4 1 2 0 5 1 3 1 0 2 2 24
Aetomylaeus vespertilio 0 0 0 0 0 0 0 0 0 1 0 1
Bathytoshia cf lata 1 0 0 0 0 0 0 0 0 0 0 1
Brevitrygon heterura 6| 13| 25| 23 23| 48| 21| 27| 27 26| 22| 11 272
Gymnura japonica 5 1 3 8 0 9 2 0 3 4 8| 10 53
Gymnura poecilura 41 10| 21| 10 6| 21 2 1 121 23] 15 9 134
Hemitrygon akajei 1 0 1 1 1 4 1 6 1 2 1 1 20
Hemitrygon parvonigra 171 15 1 11 11 4 1 0 2 5 1 0 68
Himantura leoparda 0 1 0 2 1 0 0 2 1 1 1 1 10
Himantura uarnak 5 4 1 1 0 2 0 2 1 1 1 2 20
Himantura undulata 1 1 1 0 0 0 0 0 1 0 1 1 6
Maculabatis gerrardi 99 | 117 | 123 | 92| 133 | 110 | 113 | 113 | 124 | 102 | 127 | 138 | 1,391
Mobula japanica 0 0 0 1 0 1 1 1 0 0 0 0 4
Mobula thurstoni 0 0 0 0 0 0 0 1 0 0 0 0 1
Narcine brevilabiata 0 0 0 1 0 0 0 0 0 0 0 0 1
Neotrygon orientalis 172 | 275 | 219 | 219 | 231 | 222 | 224 | 255 | 218 | 209 | 204 | 224 | 2,672
Pastinachus ater 0 0 0 0 0 0 0 0 0 0 41 10 14
Pastinachus gracilicaudus 21| 17 8 3 6 4 3 0 1 8 3 0 74
Pateobatis fai 5 0 0 0 0 0 0 0 0 0 1 0 6
Pateobatis jenkinsii 4 6 5 5 7 0 4 3 1 0 2 4 41
Rhinobatos borneensis 20 6] 26| 12 8 2 8| 19| 27 6| 18| 34 186
Rhinoptera javanica 2 0 1 0 0 0 0 0 0 0 0 0 3
Rhinoptera jayakari 1 1 3 0 1 0 0 0 0 0 1 1 8
Rhynchobatus australiae 4 4 3 1 10 6 5 3 7 2 55
Taeniura lymma 2 2 0 2 2 6 0 3 2 2 23
Telatrygon zugei 102 | 156 | 159 | 139 | 197 | 162 | 185 | 161 | 194 | 156 | 146 | 236 | 1,993
Urolophus expansus 0 0 0 5 1 0 0 0 0 0 0 0 6
Total Rays 476 | 630 | 602 | 538 | 634 | 602 | 580 | 597 | 623 | 549 | 568 | 688 | 7,087
Alopias pelagicus 0 0 0 2 0 0 0 0 2 0 0 1 5
Atelomycterus marmoratus 13| 36| 49| 67 33| 55 20 2 8 17 6| 19 325
Carcharhinus amblyrhynchoides 0 0 0 0 0 0 0 0 0 0 0 1 1
Carcharhinus brevipinna 0 0 0 0 0 0 0 0 0 2 0 0 2
Carcharhinus melanopterus 0 4 0 0 0 0 0 0 0 1 1 1 7
Carcharhinus plumbeus 1 0 0 1 0 0 0 1 4 0 1 0 8
Carcharhinus sealei 1 0 0 0 1 0 0 3 0 1 0 1 7
Carcharhinus sorrah 23 6 6 4 2 0 1 41 28| 62| 22| 19 177
Chiloscyllium plagiosum 44 | 37| 47| 94| 110 | 63| 41| 44| 44| 46| 36| &4 690
Chiloscyllium punctatum 87| 113 | 147 | 106 | 133 | 137 | 128 | 132 | 88| 92| 57| 100 | 1,320
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Galeocerdo cuvier 0 1 0 0 0 0 0 0 0 0 0 0 1
Halaelurus buergeri 0 1 1 0 0 0 0 0 0 0 0 0 2
Hemigaleus microstoma 0 0 1 1 6 1 2 2 1 0 1 5 20
Hemipristis elongata 9 1 7 5 1 1 1 0 0 0 2 0 27
Loxodon macrorhinus 2 0 7 5 0 0 0 1 0 0 0 0 15
Mustelus manazo 3 0 0 0 0 0 0 3 0 0 0 0 6
Nebrius ferrugineus 0 0 0 1 0 0 0 0 0 0 0 0 1
Sphyrna lewini 17 91 14 4 2 7 0 2 31 32 36| 22 148
Squalus altipinnis 13 0 0 0 0 0 0 0 0 0 0 0 13
Triaenodon obesus 0 1 0 0 0 0 0 0 0 0 0 0 1
Total Sharks 213 | 209 | 279 | 290 | 288 | 264 | 193 | 194 | 178 | 253 | 162 | 253 | 2,776
Grand Total 689 | 839 | 881 | 828 | 922 | 866 | 773 | 791 | 801 | 802 | 730 | 941 | 9,863

2.2.5 Weight of Rays and Sharks by Species

A total of 21,366.4 kg was landed from 331 landings comprising 16,778.7 kg of rays and
4,587.7 kg of sharks. Species of ray with the highest landing by weight was Neotrygon
orientalis with 54984 kg followed by Maculabatis gerrardi (3,765.1 kg), and Telatrygon
zugei with 3,573.2 kg. The highest weight of landing by month for Neotrygon orientalis was
866.1 kg in September 2018 followed by 713 kg in October 2018, and 604.6 kg in November
2018. The highest landing for Maculabatis gerrardi was 518.7 kg in September 2018
followed by 432.8 kg in July 2019, and 414 kg in June 2019. For Telatrygon zugei, the
highest landing was 483.3 kg in July 2019 followed by 353.8 kg in December 2018, and 344.3
kg in October 2018. Other species with high weight of landings were Pastinachus
gracilicaudus with 844.3 kg, Aetobatus ocellatus (382.1 kg), Gymnura poecilura (348.2 kg),
Pateobatis fai (336.9 kg), Pateobatis jenkinsii (288.9 kg), Rhinobatos borneensis (266.7 kg),
and Hemitrygon parvonigra with 257.5 kg. Landing of other species were below 200 kg.

For shark species, the landing of Chiloscyllium punctatum recorded the highest weight with
2,670.2 kg followed by Chiloscyllium plagiosum (680.6 kg), and Carcharhinus sorrah with
498.6 kg. The highest weight of landing by month for Chiloscyllium punctatum was 361.8 kg
in January 2019 followed by 279.3 kg in December 2018, and 275.1 kg in February 2019. The
highest landing by month of Chiloscyllium plagiosum was 93.3 kg in November 2018
followed by 92.4 kg in July 2019, and 81.7 kg in December 2018. The highest weight of
Carcharhinus sorrah by month was 134 kg in May 2019 followed by 102.7 kg in August
2018 and 60.7 kg in June 2019. The total landing of Carcharhinus melanopterus, Nebrius
ferrugineus, and Alopias pelagicus during this study was 56 kg, 50 kg, and 429 kg
respectively. Whilst other species recorded weight of landing below 40 kg. The details are
shown in Table 18.

26




veLs'e cesy 66¢ CLYE ¢68¢ 9¢Cl 91¢¢ C6Le 8¢C¢ 1C¢ erre [eee 7981 1231z w0y |
9'1€ 81 87T 9Y 80 00 S'L I'c % I'l 00 € Ve DUULA] DANIUPD |
L'T0I 6'¢1 SIl 3 97l 6'¢ ['6 LTI Ve 8L 6¢ L'L 6 aDYDAISID SHIDGOYIUAY Y
€L 8¢ 9¢C 00 00 00 00 00 [ 00 143 Cl LTI Lpypdpl vadrdouryy
SII 00 00 00 00 00 00 00 00 00 901 00 60 voupav! vaopdounyyy
L99¢ 7'8¢ ¢Te 671 6v¢e L 0T 87CI 67T 01 £el L'8¢ V'L oS S1SU221.109 SOIDGOUL Y
6'88¢ 6'1¢ 611 00 SY ¥'se 8¢ 00 6'CY L'Le 6°6C ¥’ 8y €8¢ usuryua! sypqoav g
6'9€€ 00 14 00 00 00 00 00 00 00 00 00 9Cee f supqoaIn g
€rr8 00 L6v SIS VLI 00 90V T8¢ ['¢9 'Ly ['T0T1 86l1¢ 8's6l SHpRILIOVAS SNYOVUSD]
6'LL 899 [I'TT 00 00 00 00 00 00 00 00 00 00 421D SNYIDULSD ]
v'861'S L'ovvy ['80¢ S'LYT £s¢e 0LC £08¢ ['¢9¥ 9¢s 9¥09 €l 11998 99ty SHDIUDLIO UOSL1102N
Lo 00 00 00 00 00 00 00 00 L0 00 00 00 ppigojlaaLq aUI2ION
ot 00 00 00 00 [0l 00 00 00 00 00 00 00 1ojsnyj vjnqopy
19 00 00 00 00 S'1¢C 8Vl ol 00 Sl 00 00 00 voundpl virgopy
1'S9L‘E 8Ty viv 87C0C ['81C 05T L7981 LT8C 8°¢0v L'STe 9°8¥¢ L'8IS ['18¢C IpADLIDS SUDGDIRIDIY
6991 L9 9¢ 00 53 00 00 00 00 00 oy 9¢ cec bivjnpun DAJUDULLT
'€l € [ I'l 0¢ 1'6¢ 00 14 00 LI 80 el 49! ybuion DAJUDULL]
LTt 9¢ 96 £ST [ €6t 00 00 8¢ 88y 00 881 00 vpAvdod] vAJUDUIE]
S'LST 00 L0 €L ¢ 00 e £ol LeL Ie ¥ LY 89 vaiuoaind uosLyrua[y
6’79 [ [ 6 81 el 9¢C 9°0¢ el Vs 81 00 | % 1alpyp uoLuuofy
U8ve L'TT eLE 69 61¢ €9 L1 9°0¢ 86l 98¢ 9y oy 89 v4n|1220d DARUWAL)
9°SII 91 il ['TT 601 00 <9 61l 00 Lve 6'S C [0 voruodpl v.nuudr)
6'STI 8¢ 91 Sl [ 66 €8 134 6 66 ST 8¢S 4 DANA2]2Y UOSL4JIA2.4G
(44 00 00 00 00 00 00 00 00 00 00 00 [44 viv] I vIYsOIYIvg
v'8 00 7’8 00 00 00 00 00 00 00 00 00 00 o1j14adsaa snavjduoay
1'¢8€ ¢ 1c e 00 79 Lol 99 1< 658 00 9¢ 9l £6s Snp]]220 SnIbqoI2 Y
e unp AeJA ady IR Qo uep RET( | AON 190 dog sny
ejoL 610C 810T sopadg
JIUOJA//Ted X

(Apar VINAVS) neqeury] ejoy] je ssuipue] [¢¢ woay sanadg Aq (33 ur) syaeys pue sAey Jo JYSIA\ 8T dqEL

27



P99€IT | 6 I86T | L'ISST | S98ET | 8°96€°T | L'8TI'T | 6'TET'T | TISLT | €€S0T | L'8EG'T | TSTIT 6'019°T | 8°TSIT [¥jo] puern
L'L8S'Y v'yLe L'98¢ 8°€8¢ €L9¢ (4% 9'Ive r'esy '91v L96¥ $68¢ 6°SIY 9'v0¥ SHIRYS JYSA [EJOL
1 00 00 00 00 00 00 00 00 00 00 [ 00 S1§2q0 UOPOUIDLL
Il 00 00 00 00 00 00 00 00 00 00 00 [0 suudyp snjpnbg
| X4 S¢ 6'LE 1 14 9°¢ 00 4! [ %! S'LI 61 8VC o] vuidydg
0s 00 00 00 00 00 00 00 00 0s 00 00 00 SOULSILIDJ SNLIGIN
(4! 00 00 00 00 €0l 00 00 00 00 00 00 6'S ozvuvul SnjaISy
9'91 00 00 00 00 60 00 00 00 e €6 00 e SUYL04oDUL UOPOXOT
pee 00 S'1 00 00 00 S0 Le 90 14 91l 0 911 1p3U0]2 systidiuaLy
€97 €8 ¢ 00 S0 vl 8¢ €0 6'S I'e S0 00 00 DULOIS 01U SN |DSIUDLT
90 00 00 00 00 00 00 00 00 00 €0 €0 00 1423.491q SUNPDIDE]
ST 00 00 00 00 00 00 00 00 00 00 [ 00 421419 0p12503]bL)
T0LYT 9'8LI Lcel 66¢cl 8hrl ['v9¢ ['SLT 819¢ £6LC 8¢CC ¥°0S¢ 81S¢ L €91 wnppound wnijAosoj1y )
9°089 ¥'C6 1944 I'sy L9y (44 98¢ LY L'18 £'e6 oy 8¢ 6'¢9 wnsor3v]d winijj4oso]1y )
9'86¥ 9ty L09 vel 0e S¢Sl 01 c0c 90¢ 6'8C |44 L7201 YDALOS SRULHADYIAD )
6 90 00 0 00 St 00 00 19K 00 00 00 Ve 12|03 SNULY-ADYI.1D7)
1€ 00 I'¢C 00 v'1c 90 00 00 00 V'S 00 00 Sl snaquun]d snuLy.vyo.1.)
9§ 89 90 3 00 00 00 00 00 00 00 'Sy 00 sntjdounaul SnUY.Y2.v.)
YL 00 00 VL 00 00 00 00 00 00 00 00 00 puUIdn2.1q SNUDY2.D))
N § S'1 00 00 00 00 00 00 00 00 00 00 00 SoPIOYIUAYAL]qUID SHULYADY2AD)
$90¢ A vy v6 [9% 60 Gel 90¢ Ic 9y 6°6C LCC 8¢l SIDAOULLDUL SII2IAUL0]2] Y
(44 9 00 00 I'LT 00 00 00 00 96l 00 00 00 snordvjad svidojy
L'SLLOT | SLOYT | S9T'T L'TOOT | S'6TIT | L'9LL €068 I'TCET | TLEYT | ThH'L STILT | S6IT T8PLL sdey 1S [B)0L
9°¢ 00 00 00 00 00 00 00 80 8¢ 00 00 00 snsundxa sniydojo.)

28



2.2.6 Size Range of Rays and Sharks

In general, most of rays species sampled from August 2018 to July 2019 were matured except
for Bathytoshia cf lata, Mobula japonica, Mobula thurstoni, Pateobatis fai, Rhinoptera
Jjayakari, and Rhynchobatus australiae. Other rays species were either immatured or
juveniles. Samples of Taeniura [ymma landed throughout the study were immatured except
for samples landed on February 2019. Whilst, all samples of Aetobatus ocellatus were
immatured but samples landed on May 2019 were matured. Details on size range of rays by
species from August 2018 to January 2019 are shown in Table 19A (i) and from February to
July 2019 are shown in Table 19A (ii).

Most of shark species sampled from August 2018 to July 2019 were matured compared to
immatured and juveniles. Species Carcharhinus amblyrhynchoides, Carcharhinus brevipinna,
Carcharhinus limbatus, Carcharhinus plumbeus, Galeocerdo cuvier, Hemipristis elongata,
and Sphyrna lewini landed during study period were all juveniles and immatured. Whilst,
samples for Halaelurus buergeri, Mustelus manazo, and Nebrius ferrugineus were all
matured. Samples for Hemigaleus microstoma were all immatured except for samples landed
on November 2018 and June 2019. Samples for Loxodon macrorhinus were all immatured
except on August 2018. Whilst, species Carcharhinus melanopterus landed during study
period were all matured except on June 2019. Details on size range of sharks by species
sampled from August 2018 to January 2019 are shown in Table 19B (i)and from February to
July 2019 are shown in Table 19B (ii).
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2.2.7 Usage and Marketing

All shark and ray species landed at this site were marketed and consumed locally. The price
(RM/kg) were varied depending on species, size, and season. Grilled rays are special
delicacies that highly enjoyed by locals and tuorists alike. All sharks and rays were sold as a
whole at this landing site where fins, tails, cartilage, and skin were not seperated from the
body during marketing process. The supply at SAFMA Jetty were not as limited as in
Peninsular Malaysia. The wholesale price of rays at SAFMA landing jetty were in the range
of RM0.80 — RM6/kg, quite cheaper compared to the price in Peninsular Malaysia. The price
for rays species such as Maculabatis gerrardi, Neotrygon orientalis, and Rhynchobatus
australiae can fetch up to RM6/kg. However, the price were possibly doubled or even more
once the rays sold at the fish markets. The favourite species among consumers were
Himantura uarnak and Maculabatis gerrardi. The range price for Himantura uarnak was
RM3 — RM4/kg.

All part of sharks were fully utilized. Shark meat were mainly sold at fish wet markets in Kota
Kinabalu and some were brought to interior part of Sabah. Shark teeth and jaws were used as
souvenirs and shark head’s skin were considered as a new delicacy. Whole body of shark
were sold at the average price of RM3/kg at SAFMA landing jetty in Kota Kinabalu. The
highest price for shark species of Carcharhinus sorrah and Sphyrna lewini were sold at
RM6/kg. Other species were mostly sold at range price RM2 — RM5/kg. However, the prices
could increase to double or even triple once it reaches the fish markets. The details of price
range and market destination by species is shown in Table 20.

Table 20: Price (RM/kg) of Rays and Sharks by Species and Market Destination at
Kota Kinabalu (SAFMA Jetty)

Species R?E%Z /ﬁ;l)ce Part Market Destination
Ray

Aetobatus ocellatus 2-4 Whole body Local Market Kota Kinabalu
Aetomylaeus vespertilio 4 Whole body Local Market Kota Kinabalu
Bathytoshia cf lata 4 Whole body Local Market Kota Kinabalu
Brevitrygon heterura 2-4 Whole body Local Market Kota Kinabalu
Gymnura japonica 2-4 Whole body Local Market Kota Kinabalu
Gymnura poecilura 2-4 Whole body Local Market Kota Kinabalu
Hemitrygon akajei 3-4 Whole body Local Market Kota Kinabalu
Hemitrygon parvonigra 2-5 Whole body Local Market Kota Kinabalu
Himantura leoparda 3-4 Whole body Local Market Kota Kinabalu
Himantura uarnak 3-4 Whole body Local Market Kota Kinabalu
Himantura undulata 3-4 Whole body Local Market Kota Kinabalu
Maculabatis gerrardi 2-6 Whole body Local Market Kota Kinabalu
Mobula japanica 3-5 Whole body Local Market Kota Kinabalu
Mobula thurstoni 5 Whole body Local Market Kota Kinabalu
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Narcine brevilabiata 2 Whole body Local Market Kota Kinabalu
Neotrygon orientalis 2-6 Whole body Local Market Kota Kinabalu
Pastinachus ater 3-4 Whole body Local Market Kota Kinabalu
Pastinachus gracilicaudus 3-5 Whole body Local Market Kota Kinabalu
Pateobatis fai 4 Whole body Local Market Kota Kinabalu
Pateobatis jenkinsii 3-5 Whole body Local Market Kota Kinabalu
Rhinobatos borneensis 3-5 Whole body Local Market Kota Kinabalu
Rhinoptera javanica 3-4 Whole body Local Market Kota Kinabalu
Rhinoptera jayakari 3-4 Whole body Local Market Kota Kinabalu
Rhynchobatus australiae 2-6 Whole body Local Market Kota Kinabalu
Taeniura lymma 2-4 Whole body Local Market Kota Kinabalu
Telatrygon zugei 2-4 Whole body Local Market Kota Kinabalu
Urolophus expansus 2-3 Whole body Local Market Kota Kinabalu
Shark

Alopias pelagicus 3-4 Whole body Local Market Kota Kinabalu
Atelomycterus marmoratus 2-5 Whole body Local Market Kota Kinabalu
Carcharhinus amblyrhynchoides 2-4 Whole body Local Market Kota Kinabalu
Carcharhinus brevipinna 2-4 Whole body Local Market Kota Kinabalu
Carcharhinus melanopterus 2-5 Whole body Local Market Kota Kinabalu
Carcharhinus plumbeus 2-5 Whole body Local Market Kota Kinabalu
Carcharhinus sealei 2-4 Whole body Local Market Kota Kinabalu
Carcharhinus sorrah 2-6 Whole body Local Market Kota Kinabalu
Chiloscyllium plagiosum 2-35 Whole body Local Market Kota Kinabalu
Chiloscyllium punctatum 2-35 Whole body Local Market Kota Kinabalu
Galeocerdo cuvier 4 Whole body Local Market Kota Kinabalu
Halaelurus buergeri 2 Whole body Local Market Kota Kinabalu
Hemigaleus microstoma 2-5 Whole body Local Market Kota Kinabalu
Hemipristis elongata 2-5 Whole body Local Market Kota Kinabalu
Loxodon macrorhinus 2-5 Whole body Local Market Kota Kinabalu
Mustelus manazo 3-5 Whole body Local Market Kota Kinabalu
Nebrius ferrugineus 5 Whole body Local Market Kota Kinabalu
Sphyrna lewini 2-6 Whole body Local Market Kota Kinabalu
Squalus altipinnis 2-35 Whole body Local Market Kota Kinabalu
Triaenodon obesus 2-35 Whole body Local Market Kota Kinabalu
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The highest landing of rays and sharks were mostly recorded from trawl net operated in Zone
3 and Zone 4 at SAFMA Jetty. The top 10 CPUE for ray species captured by these two zones
were different. However, the top three species were the same for both zone where Neofrygon
orientalis topped the list (0.63 kg/haul for Zone 3 and 0.99 kg/haul for Zone 4) followed by
Maculabatis gerrardi (0.39 kg/haul for Zone 3 and 0.76 kg/haul for Zone 4), and Telatrygon
zugei (0.37 kg/haul for Zone 3 and 0.65 kg/haul for Zone 4).

As for sharks, the top three species were in the same order for both Zone 3 and Zone 4.
Chiloscyllium punctatum topped the list with 0.36 kg/haul (1.07 kg/day) for Zone 3 and 0.37
kg/haul (1.12 kg/day) for Zone 4 followed by Chiloscyllium plagiosum with 0.09 kg/haul
(0.26 kg/day) for Zone 3 and 0.09 kg/haul (0.28 kg/day) for Zone 4; and Carcharhinus sorrah
with 0.08 kg/haul (0.23 kg/day) for Zone 3 and 0.06 kg/haul (0.17 kg/day) for Zone 4. The top
10 CPUE of rays and sharks species captured by trawl net operated in Zone 3 and Zone 4 are
shown in Table 23, Table 24, Table 25, and Table 26.

Table 23: Top 10 CPUE Rays Species Captured by Trawl Net Operated in Zone 3
During Study Period at Kota Kinabalu (SAFMA Jetty) (kg/fishing effort)

Number | Scientific Name (:g)t:ly‘g];legclilzs (lfgl;galir) (kCg zg lj])
1 Neotrygon orientalis 2,208.9 1.88 0.63
2 Maculabatis gerrardi 1,356.8 1.16 0.39
3 Telatrygon zugei 1,313.0 1.12 0.37
4 Pastinachus gracilicaudus 252.6 0.22 0.07
5 Rhinobatos borneensis 165.5 0.14 0.05
6 Aetobatus ocellatus 139.5 0.12 0.04
7 Gymnura poecilura 128.3 0.11 0.04
8 Hemitrygon parvonigra 83.5 0.07 0.02
9 Pateobatis jenkinsii 74.3 0.06 0.02
10 Gymnura japonica 57.7 0.05 0.02

Table 24: Top 10 CPUE Rays Species Captured by Trawl Net Operated in Zone 4
During Study Period at Kota Kinabalu (SAFMA Jetty) (kg/fishing effort)

Number | Scientific Name (lfg)t?)l)r‘zgzgcl;zs (lfgl;galir) (kCg zg lj])
1 Neotrygon orientalis 2,868.5 2.98 0.99
2 Maculabatis gerrardi 2,195.6 2.28 0.76
3 Telatrygon zugei 1,884.3 1.95 0.65
4 Pastinachus gracilicaudus 583.7 0.61 0.20
5 Pateobatis fai 332.6 0.35 0.12
6 Aetobatus ocellatus 242.6 0.25 0.08
7 Himantura leoparda 217.4 0.23 0.08
8 Gymnura poecilura 210.3 0.22 0.07
9 Pateobatis jenkinsii 203.7 0.21 0.07
10 Hemitrygon parvonigra 149.4 0.15 0.05
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Table 25: Top 10 CPUE Sharks Species Captured by Trawl Net Operated in Zone 3
During Study Period at Kota Kinabalu (SAFMA Jetty) (kg/fishing effort)

Number | Scientific Name (:g)ti;‘z;legcl;zs (lfgll)g;ir) (kCg zg lj])
1 Chiloscyllium punctatum 1,254.2 1.07 0.36
2 Chiloscyllium plagiosum 305.0 0.26 0.09
3 Carcharhinus sorrah 265.5 0.23 0.08
4 Atelomycterus marmoratus 110.7 0.09 0.03
5 Sphyrna lewini 88.2 0.08 0.03
6 Carcharhinus melanopterus 19.8 0.02 0.01
7 Galeocerdo cuvier 15.2 0.01 0.004
8 Alopias pelagicus 14.7 0.01 0.004
9 Hemigaleus microstoma 9.1 0.01 0.003
10 Hemipristis elongata 8.6 0.01 0.002
Table 26: Top 10 CPUE Sharks Species Captured by Trawl Net Operated in Zone 4
During Study Period at Kota Kinabalu (SAFMA Jetty) (kg/fishing effort)
Number | Scientific Name (:g)t:ly‘g];legclilzs (lfgll)g;ir) (kCg zg lj])
1 Chiloscyllium punctatum 1,076.9 1.12 0.37
2 Chiloscyllium plagiosum 272.0 0.28 0.09
3 Carcharhinus sorrah 168.6 0.17 0.06
4 Sphyrna lewini 105.8 0.11 0.04
5 Atelomycterus marmoratus 85.1 0.09 0.03
6 Nebrius ferrugineus 50.0 0.05 0.02
7 Carcharhinus melanopterus 36.2 0.04 0.01
8 Hemipristis elongata 24.8 0.03 0.01
9 Carcharhinus plumbeus 23.7 0.02 0.01
10 Alopias pelagicus 20.5 0.02 0.01

3.0 OUTPUT AND OUTCOME
The project outputs and outcomes are summarized in Table 27 as shown below.

Table 27: Output and Outcome

No | Output Qutcome

I.

Twelve (12) trained personnels in
sharks and rays taxonomy from the
Department of Fisheries Malaysia and
Fisheries Department of Sabah.

Trained staffs are now able to make the
right and valid identification of species.
Training materials stored electronically
and easy to excess.

A standardized format for data
collection  for  national  activity
produced.

Improved technique of data collection
for implemention at national level.

Detailed information on the percentage
of sharks and rays from the total landing

Confirmed earlier data published in
Malaysian National Statistics. Sharks
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at project sites.

and rays were not targeted and
contributed to less than 2% of total
marine landing,.

Information on relative dominance of
the different species of sharks and rays
obtained.

Increased awareness of needs and
measures of shark conservation and
management on specific species.

Information on the monthly fluctuation
of the different species of sharks and
rays obtained.

Trends of landings by species analysed
for national level management.

Information on usage and marketing of
the landed sharks and rays were
obtained from the project.

Confirmed earlier report in current
NPOA-Shark that all sharks and rays
are landed whole, fully utilized with no
finning activities onboard vessels.

A report on landing of sharks and rays
up to species level from two sites in
Perak and Sabah respectively.

Data recording on sharks and rays will
be improved from generic terms
‘sharks’ and ‘rays’ to species level.

Issues and problems arising from this
activity identified and improvements
made especially with the data collection
format.

Development of the comprehensive
national data collection system for
sharks and rays as part of the National
Plan of Action Shark.

Specimens collected from sampling
activities deposited for future reference.

A national repository for elasmobranchs
has been established at the Fisheries

Research Institute, Kg. Acheh, Perak
and Fisheries Research Centre, Likas,
Kota Kinabalu.

4.0 CONCLUSION

A project on recording landing data of sharks and rays up to species level was conducted in
one district in the state of Perak and Sabah respectively. During this project, 12 staffs from
Department of Fisheries Malaysia and Department of Fisheries Sabah trained in taxonomy
and in data collection using the agreed regional format. One facing the Straits of Malacca,
namely Larut Matang in Perak and Kota Kinabalu in Sabah were selected as the study sites, as
they were the main landing sites of sharks and rays in the states. The landing data were
collected at seven jetties in Perak and one jetty in Sabah.

A total of 19 species of rays from two orders and four families while 10 species of sharks
from two orders and four families were recorded during the study in Larut Matang, Perak.
Details are shown in Appendix II. In terms of percentage of total marine landings, rays and
sharks contributed 1.4% and 0.5% respectively.

The most abundant rays species in Larut Matang were Neofrygon orientalis, Brevitrygon
heterura, Maculabatis gerrardi, Telatrygon zugei, Maculabatis pastinacoides, and
Hemitrygon akajei while for sharks were Chiloscyllium hasseltii, Chiloscyllium punctatum,
Carcharhinus sorrah, and Atelomycterus marmoratus.
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A total of 27 species of rays from three orders and nine families while 20 species of sharks
from four orders and nine families were recorded during the study period in Kota Kinabalu,
Sabah. Details are shown in Appendix II. The landings of rays and sharks were also minimal,
with the contribution of 0.9% and 0.3% respectively from the total marine landings. These
figures confirmed earlier data as published in Malaysian National Statistics that sharks and
rays were only by-catch and not targeted and contributed less than 2% of the total marine
landings.

The most abundant rays species in Kota Kinabalu were Neotrygon orientalis followed by
Telatrygon zugei, and Maculabatis gerrardi while the most common rays species were
Brevitrygon heterura followed by Rhinobatos borneensis, and Gymnura poecilura. For
sharks, the most abundant species were Chiloscyllium punctatum followed by Chiloscyllium
plagiosum, and Atelomycterus marmoratus.

In Perak, sharks and rays were mainly caught by trawl nets. Other gears used were longlines
and drift nets. Whilst in Sabah, trawl net is the main gear used by fishers where sharks and
rays were caught together with other marine catches.

The top three CPUE (kg/haul) for rays species captured by trawl net operated in Zone C in
Perak were dominated by Neotrygon orientalis, Maculabatis gerrardi, and Brevitrygon
heterura while for sharks were dominated by Chiloscyllium hasseltii, Chiloscyllium
punctatum, and Carcharhinus sorrah.

The top 10 CPUE for rays and sharks captured by trawl net in Kota Kinabalu were determined
in Zone 3 and Zone 4 separately. However, the top three ray species were in the same order
for both zones where Neotrygon orientalis topped the list followed by Maculabatis gerrardi,
and Telatrygon zugei. The top three CPUE for shark species were also in the same order for
both Zone 3 and Zone 4. Species Chiloscyllium punctatum topped the list followed by
Chiloscyllium plagiosum, and Carcharhinus sorrah.

Usage and marketing information from this study confirmed that all sharks and rays were
landed whole, fully utilized without finning activities on board of vessels.

5.0 FUTURE ACTIVITIES

Malaysia is highly commited in managing and conserving its sharks and rays. Some future
activities had been underlined, as follows;

1. Continuing to record landing data up to species level at the existing sites.
1. Extending the program to other states in Malaysia.
1il. Seeking national funding to:

a. Continue the sharks data collection program.

b. Conduct training/courses at national level.

c. Attend meetings and seminars at national and international level.
d. Conduct public awareness.
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1v.

Vi.

Vii.

Viil.

e. Publish materials (posters, templates, identification mannuals).

Using the current program finding to:

a. Conduct Non-Detriment Findingd (NDFs) study on sharks.

b. Rectify various issues concerning sharks management at national and
international level.

c. Provide input for the next Malaysia NPOA-Shark.

Conducting training for fisheries staff on sharks data collection (SEAFDEC,
Terengganu and on-sites).

Continuing public awareness campaign, such as on the current regulation on listing
on endangered species, government policy on not serving shark fin soup during
official events and rectifying the misconception of ‘shark finning’ and ‘shark
fishing’ terms.

Enhancing enforcement capacity through relevant training, such as the
identification of sharks and rays species and its parts.

Expending the ongoing study on the usage and marketing, as well as the
socioeconomy related to sharks and rays in Sabah, to other states of Malaysia.
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Data Collection Project on Sharks and Rays (SEAFDEC)

SAMPLE OF STANDARD FORM

Appendix I

Country State/Province
Landing Site Day/Month/Year
Name of Enumerator Record No

Vessel Information

Type of Fishing Gear
Vessel Name Registration No
GRT No of Crew

Trip Information

Days at Sea

‘ Days at Operation

Total Number of Operation

Fishing Ground Information

Fishing Zone Depth (average)
Distance from port Distance from coastline
Longtitude Latitude

Gear Information (Select and Check One Gear below)

[] Trawl Net
Width of Mouth (m) | Height of Mouth (m)
Length of Net (m) | Mesh Size (Cod End) (cm)
No of Operation/day (times) | Time of Operation/haul (hours)
Vessel Speed (knot) | Fishing Layer Mild/Bottom
[] Gill Net/Drift Net
Length of Net (m) | Height of Net (m)
Fishing Layer Mesh Size (cm)
No of Operation/day Time of Operation/haul (hours)
[] Hook and Line/Troll
No of Hooks (m) | Size of Hook (cm)
Time of Operation/day (hours) | Vessel Speed (knot)
[] Longline
Total No of Hooks (m) | Size of Hook (cm)
Length of Mainline (km) | Fishing Layer Mild/Bottom
No of Operation/day (times) | Time of Operation/set (hours)
[] Purse Seine
Length of Net (m) | Mesh Size (Bunt) (cm)
No of Operation/day (times) | Duration of Operation (hours)
Fish Searching Luring / FADs / Wild / Others ( )
Other gears:
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A. Standard Operation Procedure:

1. This form is for a single sampling vessel.

2. Collect all fish (shark and ray) if catch is less than 50 tails or 10 — 20% of the landed
catch if more than 50 individuals. Take samples randomly.

3. Separate them by species and sex.

4. Record Total Length-Weight for all sharks, rays and skates from the Family Pristidae,
Rhynchobatidae, Rhinidae, Rhinobatidae, Narcinidae and Nurkidae. Measure Disc
Length-Weight for other ray species.

5. Measure Pre Caudal Length (PCL) for Alopias spp or other sharks and rays
(Rhynchobatidae, Rhinidae, Rhinobatidae) if tail damage or cut.

6. Record total weight of all sharks and rays by species.

7. Record total weight of commercial bony fish and trash fish.

B. Length-weight of sharks Note:

No | Species Sex | TL Weight (kg) All sharks and rays

sepcimens should be

measured and weighted if

total number are less than

50 individuals/boat.

C. Actual Weight of Sharks by Species If total numbers are

No | Species Weight (kg) more than 50 individuals,

only 10 — 20% (multi size

and sex) should be

selected for length-weight

D. Length-weight of Rays measurement.

No | Species Sex DL or DW | Weight (kg)

E. Actual Weight of Rays by Species

No | Species Weight (kg)
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F. Total Catch of Sampling Vessel (kg)

No

All Sharks

All Rays

Commercial
Bony Fish

Trash Fish

TOTAL

G. Price of Sharks and Marketing Information (Local Currency)

Species Price/Kg Price/Kg Price/Kg (Big | Market Utilization
(Small size) | (Medium size) | size) (Peso) Destination

Please record:

Small Size (TL/PCL): cm ~ cmca

Medium Size (TL/PCL): cm ~ cmca

Big Size (TL/PCL): cm ~ cmca

Small Size (kg): kg ~ kgca

Medium Size (kg): kg ~ kgca

Big Size (TL/PCL): kg ~ kgca

H. Price of Rays and Marketing Information (Local Currency)

Name of Rays Price/Kg Price/Kg Price/Kg | Market Utilization

(Small size) | (Medium size) | (Big size) | Destination

Please record:

Small Size (DL/TL/PCL): cm ~ cmca
Medium Size (DL/TL/PCL): cm ~ cmca
Big Size (DL/TL/PCL): cm ~ cmca
Small Size (kg): kg ~ kgca
Medium Size (kg): kg ~ kgca
Big Size (TL/PCL): kg ~ kgca
Note:
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Appendix II

Checklist of Rays and Sharks Species Recorded During Study Period

Batoids/Rays
No ORDER MYLIOBATIFORMES Larut Matang Kota Kinabalu
" | Family Dasyatidae
1 | Bathytoshia cf lata +
2 | Brevitrygon heterura + +
3 | Hemitrygon akajei + +
4 | Hemitrygon parvonigra +
5 | Himantura leoparda + +
6 | Himantura uarnak +
7 | Himantura undulata + +
8 | Maculabatis gerrardi + +
9 | Maculabatis pastinacoides +
10 | Neotrygon orientalis + +
11 | Pastinachus ater +
12 | Pastinachus gracilicaudus +
13 | Pastinachus solocirostris +
14 | Pastinachus stellurostris +
15 | Pateobatis fai + +
16 | Pateobatis jenkinsii + +
17 | Pateobatis uarnacoides +
18 | Taeniura lymma + +
19 | Telatrygon zugei + +
Family Gymnuridae
20 | Gymnura japonica + +
21 | Gymnura poecilura + +
Family Mobulidae
22 | Mobula japanica +
23 | Mobula thurstoni +
Family Myliobatidae
24 | Aetobatus ocellatus +
25 | Aetomylaeus vespertilio +
Family Rhinopteridae
26 | Rhinoptera javanica +
27 | Rhinoptera jayakari +
Family Urolophidae
28 | Urolophus expansus +
ORDER RHINOPRISTIFORMES
Family Rhinidae
29 | Rhynchobatus australiae + +
30 | Rhynchobatus springeri +
Family Rhinobatidae
31 | Rhinobatos borneensis + +
ORDER TORPEDINIFORMES
Family Narcinidae
32 | Narcine brevilabiata +
Total ray species 19 27
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Sharks

z
e

ORDER CARCHARHINIFORMES

Larut Matang

Kota Kinabalu

Family Carcharhinidae

Carcharhinus amblyrhynchoides

+

Carcharhinus brevipinna

+

Carcharhinus leucas

Carcharhinus melanopterus

Carcharhinus plumbeus

Carcharhinus sealei

Carcharhinus sorrah

Galeocerdo cuvier

Loxodon macrorhinus

— O (0| | [N | |WIN|—

Triaenodon obesus

AR R

Family Hemigaleidae

Hemipristis elongata

12

Hemigaleus microstoma

+ |+

Family Scyliorhinidae

13

Atelomycterus erdmanni

14

Atelomycterus marmoratus

15

Halaelurus buergeri

Family Sphyrnidae

16

Sphyrna lewini

Family Trikidae

17

Mustelus manazo

ORDER LAMNIFORMES

Family Alopiidae

20

Alopias pelagicus

ORDER ORECTOLOBIFORMES

Family Ginglymostomatidae

19

Nebrius ferrugineus

Family Hemiscylliidae

20

Chiloscyllium hasseltii

21

Chiloscyllium indicum

22

Chiloscyllium plagiosum

23

Chiloscyllium punctatum

ORDER SQUALIFORMES

Family Squalidae

24

Squalus altipinnis

Total shark species

10

20
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Appendix 111

List of Range Size of Small, Medium, and Big by Species (in cm)

Disc length for all rays (except for species in family Narcinidae, Rhinidae, and Rhinobatidae)
and total length for all sharks species.

No. | Species Larut Matang, Perak Kota Kinabalu, Sabah
Rays Small | Medium | Big Small Medium Big
Family Dasyatidae
1 Bathytoshia cf lata <76.7 76.7 >76.7
2 Brevitrygon heterura <135 | 13.5-29 | >29 | <172 17.2-258 >25.8
3 Hemitrygon akajei <26 2664 | >64 | <298 29.8-1345 | > 1345
4 Hemitrygon parvonigra <19.2 192-1342 | >134.2
5 Himantura leoparda <103 103 >103 | <36 36-106 > 106
6 Himantura uarnak <226 22.6—-103 > 103
7 Himantura undulata <65 65—-142 | >142 | <823 82.3 - 147.1 > 147.1
8 Maculabatis gerrardi <17 17-95 >95 | <159 159-84.2 >84.2
9 Maculabatis pastinacoides <26 26 —93 >93
10 | Neotrygon orientalis <14 15-33 >33 <12 12-102.3 >102.3
11 | Pastinachus ater <238 238 > 238
12 | Pastinachus gracilicaudus <31 31-106.8 > 106.8
13 | Pastinachus solocirostris <71 71 >71
14 | Pastinachus stellurostris <36 36 > 36
15 | Pateobatis fai <69 | 69-125 | >125| <358 35.8-78.7 >78.7
16 | Pateobatis jenkinsii <27 27 —65 >65 | <305 30.5-81.7 >81.7
17 | Pateobatis uarnacoides <35 35-43 > 43
18 | Taeniura lymma <26 26 >26 | <163 16.3 -39.6 >39.6
20 | Telatrygon zugei <16 16 —34 >34 | <155 15.5-33 >33
Family Gymnuridae
21 | Gymnura japonica <20 20 -39 >39 | <202 20.2 —88.1 > 88.1
22 | Gymnura poecilura <15 15-26 >26 | <178 17.8-82.2 >82.2
Family Mobulidae
23 | Mobula japanica <459 459-100.8 | >100.8
24 | Mobula thurstoni <453 453 -99.5 >99.5
Family Myliobatidae
25 | Aetobatus ocellatus <50.7 50.7-170.3 | >170.3
26 | Aetomylaeus vespertilio <382 382725 >72.5
Family Narcinidae
27 | Narcine brevilabiata <398 39.8—-107.5 | >107.5
Family Rhinopteridae
28 | Rhinoptera javanica <173 173 -72.5 >72.5
29 | Rhinoptera jayakari <283 28.3-67.8 >67.8
Family Urolophidae
30 | Urolophus expansus <187 18.7-24.5 >24.5
Family Rhinidae
21 | Rhynchobatus australiae <47 | 47-160 | > 160 | <495 49.5-130 > 130
32 | Rhynchobatus springeri <140 | 140 -295 | >295
Family Rhinobatidae
33 | Rhinobatos borneensis <58 58 — 87 >87 | <403 40.3-170.3 >170.3
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No. Sharks Larut Matang, Perak Kota Kinabalu, Sabah
Family Carcharhinidae Small | Medium Big Small Medium Big
1 | Carcharhinus amblyrhynchoides <61.8 61.8 >61.8
2 | Carcharhinus brevipinna <78 78 -97 > 97 <89 89-91.7 >91.7
3 | Carcharhinus leucas <82 | 82-148 | > 148
4 | Carcharhinus melanopterus <475 116.5- 1355 | > 135.5
5 | Carcharhinus plumbeus <555 55.5-107.8 | >107.8
6 | Carcharhinus sealei <43.7 43.7-82.2 >82.2
7 | Carcharhinus sorrah <42 | 42-147 | > 147 <5l 51-127 > 127
8 | Galeocerdo cuvier <77 77-99 | >99 | <147.1 147.1 > 147.1
9 | Loxodon macrorhinus <50.5 50.5-107.5 | >107.5
10 | Triaenodon obesus <70 70 >70
Family Hemigaleidae
11 | Hemipristis elongata <453 453 -99.5 >99.5
12 | Hemigaleus microstoma <459 45.9-100.8 | >100.8
Family Scyliorhinidae
13 | Atelomycterus erdmanni <47 47 - 55 > 55
14 | Atelomycterus marmoratus <36 36 -60 > 60 <38.2 382-72.5 >72.5
15 | Halaelurus buergeri <423 42.3-45.6 >45.6
Family Sphyrnidae
16 | Sphyrna lewini <45 45-170 > 70 <48.7 48.7-106.8 | >106.8
Family Trikidae
17 | Mustelus manazo <64.3 64.3-107.6 | >107.6
Family Alopiidae
18 | Alopias pelagicus <162.5 | 1625-1703 | >170.3
Family Ginglymostomatidae
19 | Nebrius ferrugineus <238 238 > 238
Family Hemiscylliidae
20 | Chiloscyllium hasseltii <38 42 — 85 > 85
21 | Chiloscyllium indicum <46 46 — 58 > 58
22 | Chiloscyllium plagiosum <36 36— 88.6 > 88.6
23 | Chiloscyllium punctatum <32 32-95 > 95 <41.7 41.7-105.5 | > 1055
Family Squalidae
24 | Squalus altipinnis <35.8 35.8-75.3 >75.3
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