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TIE MINUTE OF THE FIRST JOINT COORDINATING COMMITTEE
CONCERNING
THE TECHENICAL COOPERATION
FOR
THE PROJECT ON AQUATIC RESOURCES AND ENVIRONMENTAL STUDIES OF
THE STRAITS OF MALACCA AT UNIVERSIT]I PUTRA MALAYSIA

The Japanese Management Consullation Team (hereinafter referced to as "the Team™), organized
by Japan International Cooperation Agency (hereinafter referced to as "JICA™) and headed by Dr.
Yoshiaki MATSUDA, visited Universiti Putra Malaysia (hereinafter referred to as "UPM"} from
November 29 to December 7 in 1998 for the purpose of working out a detaited implementation plan
of the technical cooperation for the Project on Aquatic Resources and Environmental Studies of the
Straits of Matacca at UPM (hereinafter referred to as "the Project”).

During their stay in Malaysia, the Team exchanged views and had a series of discussions with
the Malaysian authorities concernéd; in reference to the above mentioned plan and the desirable
measures to be iaken by the Governments of both Malaysia and Japan for further successful
implementation of the Project in accordance with the Record of Discussions (hereinafter referred to as
"the R/D") signed on December 1, 1997,

" ‘The First Joint Coordinating Committee was held at UPM during the Team's stay in Malaysia
in accordance with atticles of the R/D for the purposes of formulating an implementation plan of the

Project and dealing with specific matters concerned with the implementation of the Project.

 As a result of discussions of the First Joint Coordinating Committee, the Malaysian and
Japanese sides agreed on the matters attached hereto.

December 7, 1998

Pl gl

Prof. Dt. Tadahide NORO Prof.‘ Dr. K_ameﬁ?rif{in Mohd. Atan
Chief Advisor o ~ Deputy Vice Chancellor (Academic)
The Project on Aquatic Resources and Universiti Putra Malaysia

Environmental Studies of the Strails of
Malacca at Universiti Putra Malaysia

o

1. Yoshiaki MATSUDA

Prof.
Leader

Japancse Management Consultation Team
Japan International Cooperation Agency



ATTACHED DOCUMENT

1. FRAMEWORK OF THE PROJECT

Both parties addressed the importance of setting up monitoring indicators as well as
ensuring logical linkages among key elements of the Project. For this purpose, both
parties agreed to produce the Project Design Matrix (PDM) as a management tool of
the Project. PDM isshows in Annex 1.

2. IMPLEMENTATION PLAN

In order to facilitate wcll-planned operation of the Project, both parties discussed a
detailed plan of project activities, Project activities are described in the "Plan of
Opcration" as shown in Annex 2,

3. PROGRESS OF PROJECT AGTIVITIES
Project activities of the year 1998-1999 are reporied in the Project Progress Report as
shown in Annex3.

4. RECOMMENDATIONS

For the purpose of promoting smooth operation of the Project, the Team has madc
following suggestions to UPM:

- to hold project technical commitiee meetings quarterly in order to monitor project

activities, to discuss problems and constraints, and to facilitate better administration of
the Project;

-to conduct regular in-housc seminars in order to share preliminary results and
progress of project activities among research groups;

-to continue makiﬁg further efforts to obtain research funds so as to ensure self-
reliant operation of the Project; ' '

-to ensure that UPM rcscarclicrs spend ‘sufficient time wilh their Japanese
counterparts upon acceptance of the date and period of the latler's despatch, and
vice versa. This is particularly important in the case of short-term experts; and

- to assign one rcsearcher and a specialized techmuan to each project cqmpmem in

order to ensure effective utilization and maintenance. The researcher will be
responsible for coordinaling the use and regular maintenance of the equipment.

P B g Lhts
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PROJECT BESIGN MATRIX ANNEX 1
Project Title: The Aquatic Resource & Envirenmental Studies of the Straits of Malacca at UPM
Project Period 12/5/1998~11/5/2003 (S years) Pioduced 0 07 £ 1271998

o N : Revised on  --/.-71998
. Objeclively verifizble Means of .
Narrative Summary Jeciively I Important Assumptions
indicators Verification
Super Goal Occumrence of problems
Aquatic resoucces and environment of the Straits of | €Orcerning maiing Annual reporls of
Malacca ate properly managed and conserved for itg | resources and relevan! authorities
sustainable development. cavironment.
+ Appropriate
Q%‘}.@l@ﬂ raining to the coastal No. of management or management /control
ssues peftaining to the coastat zone - i
*! P & , control measures Official reporis of | measures aretakenin
management & development as well as conservation| . . - time,
. . . imposzd for this relevant authorities . ‘
of aquatic resources and environment of the Strails » Regional approaches are
: purposs
of Malacca are addressed.

also implemented in
time,

Project Objective
Research capability of the Universiti Putra Malaysia
{UPM})in the field of 3guatic resource and

vy

No. and significance of
research activitiesin

Prot cati
relevant [ields before and roject publications

« Political allentionis
paid to issves of marine
resources and

Activities
A-1) Transfer necessary research technologies,
A-2) Peocure necessary ieszarch equipment.
B-1) Conduct joint researches on Aquatic Biodiversity
{incl. Genetic Biodiversily) and Marine Ecology.
B-2) Conduct joint researches on Fisheries Resources
and Economics. o
B-3) Conductjoint researches on Oceanography,
Marine Pollution and Ecotloxicology. =~
B-4) Coaduct joint researches on Petlution lmpact.
B-5) Conduct joint researches on Pollution Control
and Coastal Zone Management. * - .
B-5) Conduct joint researches on Ecclogical and
Environmental Risk Assessment.
B-73) Conduct seminars and symposia
B-7b) Publish praceedings and research products,

Malaysian side
i. Provision of buildings, iaed and materials
+ Research laboratories
* Means of fneldsamphng {c.g.research
vessel)
- Offices for Japanese experts
2. Assignment of resource personael
- Projectditector '
- Projecimanages
- Counterpanl peisonnei

eavironmental studies are steengthened. after the project enviranmeat.
Qutpuis
(A)Capacity Buildiag _ .
1) l:x;;;crusedand skills of researchess of UPM are Al N%o! :escar‘ch A-l Prctu,jtgct ) + Research facilities and
eahance w at :
2) Rcscanrch faciltities and equipment of UPM are z?ar{:f;s ey pubications -:qu}pm.cnl ace properly
imptoved. A-2, Facilities & A-2.Commissioning | Maintained.
(B) Research Outputs equipment newly report.
1) Database of biodiversily and aquatic resources of instalied - Researchers remain at
the Straits of Maltaceca are established. B-1-~6, UPM.
2) Soclo-cconomic aspect of resource utilization is + No. of new research |B-1~6.
assessed. findings Project
3) Oceanographic conditions and current status of . New scientific data publications
pollution in the Straits of Malacca are analyzed. and knowledge B-7. Publications
4) Impacts of pollution on aquatic resources and established released, and
. . .. seminars held
maring environment are analyzed and assessed. B-7. No. of Publications,
$) The mitigation and sbatement measures of seminars ¢ic
environmenial problems are formulated.
6) Ecological and environmental risks of marine
pollution are assessed by quantitative values.
7) Research findings are disseminated.
Inputs - Provision of research

fund is secured.

3. Provision of machinery and equipment (o!hcr
than those which prowded by Japanese Slde)

pte - conditions

4. Allocation of operation budget
- Running f Mainienance cost of facilities
+ Cost of installation of projectmaterials
& equipment
5. Other expenditure relevant to project operation
Japanese side
L. Long term experls
2. Short term experis
3. Training of countespart personnel in Japan
4. Provision of machinery and equipment

5. Funds for project activities

D
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Plan of Operation (PO)
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ANNEX 3

Progress Report
7th of December, 1998

PROJECT PROGRESS REPORT

BACKGROURD

The Straits of Malacca has been an important international waterway and it is now
the second busiest shipping lane in the world. However, maritime activities and rapid
development along its coast have brought about severe threats to its ecosystems and
natural resources. A study on various fields related to the environment and resources of
the Steaits is needed to effectively utilize and manage these fragile marine ecosystems.
Thus, relevant issuss pertaining to resource and pollution management can be addressed in

the right perspective for the sustainable development of the Straits of Malacca and its
envitonment. L e

On 18th August 1995, Universiti Putra Malaysia (Ui"M) submitted a proposal on .
the studies of the Straits of Malacca to Economic Planning Unit (EPU), Prime Minister’s
Department. This project draws upon the expertise present at Faculties of Science and
Environment Studies, Agriculture, Biomedical, Animal Science and Veterinary Medicine,
Economics and Management, and Faculty of Applied Science and Technology, UPM
Trengganu (UPMT). The availability of a marine station, COMAS (Centre of
Oceanography and Mariculture Studies) which is strategically situated in Port Dickson,
will further enhance the development of the project.

A letter further strengthening the justification of the proposal was sent to Japan
International Cooperauon Agency (JICA) Malaysia Office on 8th December 1995.
Subsequent discussion between JICA and UPM took place on the Tth June 1996 regarding
the operation of the technical cooperation. Convinced on the importance of the project, a
Preliminary Study Team led by the Director of Fisheries Cooperation Division JICA
Headquarters, visited UPM from 10th to 24th April 1997. On 17th April 1997, Prof
Dato’ Syed Jalaludin bin Syed Salim, the UPM Vice Chancellor, and Mr. Masaru Okuno,
Leader of the Preliminary Study Team, signed the Minute of the Meeting on the Technical
Cooperation on the Straits of Malacca.

Subsequently, JICA dispatched a four-member Preliminary Study Team from 28th
July to 4th September,1997 to hold preliminary discussion with the relevant Malaysian
authosities such as UPM, EPU, Department of Environment, Ministry of Science,
Technology and the Environment (DOE), and the Department of Fisheties {DOF) on the
framework of the project. During this visit, JICA was convinced that UPM has the right

expertise to undertake the research on resources and enwronmeni studies of the Straits of
Malacca. : '

As a follow—up, JICA despatched a four- member Pro;ect Implementauon Study
Team headed by Mr. Takashi Sakamoto (Director of Planning Division, Forestry and
Fisheries Development Cooperation Department, JICA) to conclude the discussion of the
above study from 23th November to 5th December 1997. On 1Ist December 1997, Prof.
Dato’ Syed Jalaludin bin Syed Salim, the UPM Vice Chancellor, and Mr. Sakamoto, leader
of the lmplemenlahon study team signed the Record of Discussions on the Technical

F: Py Wy ,



Cooperation on Aquatic Resources and Environmental Studies of the Straits of Malacca

(pgs. 8-23).

FRAMEWORK OF THE PROJECT

Framework of the project such as objective, duration, activities, inputs, and outputs of
the project as well as responsibilities of JICA and UPM is described on the Record of

Discussions {pgs. 8-23).

ORGANIZATION OF THE PROJECT

The list of project research teams is shown in pgs. 24-25 and the organization chart of

the project is shown in p.26.-

ACTIVITIES OF THE PROJECT :YEAR 1998/1999

I). Despatch of Japanese Experts

This year three long-term experts and three shori-term experts (two more experts will be
despatched in this fiscal year) have been despatched to work with their counterparts in

- UPM. .
Long-term Experts

1. Biodiversity (Seagrass / Seaweed) cum. Chief Advisor

Prof. Dr. Tadahide NORO
12th May 1998 ~ 1 1th May 1999)

2. Project Coordinator
Shunji SUGIYAMA
(12th May 1998 ~ 11th May 2000)

3 Fisheries Resources and Economics
Dr. Hiroyuki YANAGAWA
{1st Jun 1998 ~ 30th May 2000)

4. Physicél Oceanography
Takaya NAMBA
(To be despatched in February 1999)

Shori-term Experts _
1. Biodiversily (Snails)
Dr. Jun OHTOME
(16th July 1998 ~ 2nd September 1998)

2 Biological Oceanography
Prof. Dr. Akihito KAWAMURA
(7th July 1998 ~ 26th September 1998)

3. Chemical Oceanograﬁhy _
Prof. Dr. Toshihiro ICHIKAWA

ac
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(201h August 1998 ~ Oth October 1998)

4. Marine Ecology (Seagrass bed)
Prof. Dr. Satoshi NOJIMA
(To be dispatched in Febmary 1999)

Progress reports of respective research arcas are aliached to this paper (pgs. 27-37).

I1). Development of Laboratories

The Project has procured the scientific equipment witch procured for the development of
laboratorics of the project. The list of equipemntis shown in p.38.

111). Countérpart Training in Jipan
Three researchers of UPM are planned to visit Japan this year for supplemeniary training.

1. Dr. Japar Sidik Bujang (Marine Ecology)
{October 1998 ~ Deceinber 19938 at Kyushu Univ.)

2. Dr. Mohd. Kamil Abd. Rashid (Chemical Oceanography)
(March 1999 ~ May 1999 at Kagoshinia Univ. Ehime Univ, and Nagoya Univ.)

3. Dr. Mustafa Kamal Abdul Satar (Fisheries Resources )
(Febrary 1999 ~ April 1999 at Tokyo Univ.)

IV). The Straits of Malacca Expedition
In order to cope with current economic crisis in the region, the Government of Japan
allocated special funds to on-going JICA projects implemented in Asian countries. Taking
advantage of this opportunity, the project has obtained additionat funds and will conduct a

series of expedition in the Straits of Malacca. The detail of the expedition is shown in
attached paper (pgs.39-43).

S s Wiy



Annex 111 Projcét progress report |

(1) Record of discusssions (R/13)

RECORD OF DISCUSSIONS

BETWEEN

JAPANESE IMPLEMENTATION STUDY TEAM AND THE
AUTHORITIES CONCERNED OF THE GOVERNMENT OF

MALAYSIA
ON

JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT FOR AQUATIC RESOURCES AND
ENVIRONMENTAL STUDIES OF THE STRAITS OF MALACCA
YN UNIVERSITI PUTRA MALAYSIA

The Japanese Implemcntation Study Team organized by the Japan International
Cooperalion Agcncy and headed by Mr. SAKAMOTO, Takashi (hereinafter referred to as "the
Team") visited Malaysxaf rom November 23 to December 1, 1997 for the purpose of working out

the details of the technical cooperation program concerning the Projecifor Aquatic Resources and

Environmental Studies of the Straits of Malacca in Universiti Putra Malaysia.

During its stay in Malaysia, the Teain exchanged views and had a series of

discussions with the Malaysian authorities concerned with respect to desirable measures (o be

taken by both Governments for the successful implementation of the above-mentioned Project.

As a result of the discussions, the Team and the Malaysian authorities concerned

agreed to recommend to their respective Governments the matters referred to in the document

attached hereto,

Pas—:

SAKAMOTO, Takashi

Leader

Japanese Implementation Study Team
Japan International Cooperation Agency
Japan

Serdang, December 1, 1997

Prof Dalo’ Dr. Syed Jalaludin bin

. Syed Salim
Vice Chancellor ) _
Universiti Putra Malaysia
Mataysia




I1.

o

ATTACHED DOCUMENT

COOPERATION BETWEEN BOTH GOVERNMENTS

The Goverament of Malaysia will implement the Project for the Aquatic
Resources and Environment Studies of the Straits of Malacca in Universit

Putra Malaysia (hercinafter referred to as "the Project”) in cooperation with
the Government of Japan.

The Project will be implemented in accordance with the Master Plan which
is given in Annex 1.

.

MEASURES TO BE TAKEN BY THE GOVERNMENT OF JAPAN

In accordance with the laws and regulations in force im Japan, the
Government of Japan will take, at its own expense, the following measures
through Japan International Cooperation Agency (hereinafter referred to as
*JICA") according to the normal procedures under the technical cooperation
scheme of .the Colombo Plan for Cooperative Economic and Social

Development in Asia and the Pacific (hereinafter rcferred to as “lhc
Colombo Pian").

DISPATCH OF JAPANESE EXPERTS

The Government of Japan will prov:dc the services of the Japanese experts
as listed in Annex H.

PROVISION OF MACHINERY AND EQUIPMENT

The Goverament of Japan will provide such machinery, equipment and
other materials (hereinafier referred to as "the Equipment") necessary for
the implementation of the Project as listed in Annex III. The Equipment will
become the -propcriy of the Goverament of Malaysia upon being delivered
C.I.E. to the Malaysian authorities concerned at the ports and/or airports of
drsembarkatlon h

TRAINING OF MALAYSIAN PERSONNEL IN JAPAN

The Government of Japan will receive Malaysian personnel connected with
the Project for technical training in Japan.



1.

MEASURES TO BE TAKEN BY THE GOVERNMENT OF MALAYSIA

. The Goverament of Malaysia will take necessary measures to ensure seif-

reliant operation of the Project during and after the period of Japanese
technical cooperation, through the full and active involvemeat of all related
authorities, beneficiary groups and institutions in the Project.

The Government of Malaysia will ensure that the technologies and
knowledge acquired by Malaysian nationals as a result of Japanese technical
cooperation will contribute to the economic and social development of
Malaysia. :

The Government of Malaysia will grant in Malaysia privileges, exemptions
and benefits to the Japanese experts referred to in I-1 above and their
families, which are no less favorable than those accorded to experts of third
countries working in Malaysia under the Colombo Plan Technical
Cooperation Scheme.

. The Government of Malaysia will ensure that the Equipment referred to in

II-2 above will be utilized effectively for the implementation of the Project
in consultation with the Japanese experts referred to in Annex 1L

. The Government of Malaysia will take necessary measures to ensure that

the knowledge and experience acquired by Malaysian personnel through

-~ technical training in Japan will be utilized effectively in the impiementation

of the Project.

In accordance with the laws and regulations in force in Malaysia, the
Government of Malaysia will take necessary measures to provide at its own
expense for the Project: '

(1) Services of "Malaysian counterpart personnel and administrative

- personnel as listed in Annex IV;

(2) Land, buildings and facilities as listed in Annex V;
., ,

(3) Sii'pply or réblgccmem of machinery, cqu'ipme'nti ihstruments, vehicles,

tools, spare parts and any other materials necessary for the
implementation of the Project other than the Equipment provided through
JICA under 11-2 above; : ' '

(4) Means of transport and travel allowances for the Japanese experts for

official travel within Malaysia; and

(5) Suitably furnished accommodations for the Japanese expéﬂs and their

families.



7. In accordance with the laws and regulations in force in Malaysia, the
Government of Malaysia will take necessary measures to mect:

(1) Expenses nccessary for transportation within Malaysia of the Equipment
referred to in 11-2 above as well as for the installation, operation and
maintenance thereof;

(2) Customs duties, internal taxes and any other charges, imposed in
Malaysia on the Equipment referred to in 11-2 above; and

(3) Running cxpenses necessary for the implementation of the Project,

IV. ADMINISTRATION OF THEPROJECT

]. Deputy Vice Chancellor (Academic) of Universiti Putra Malaysia
(hereinafter referred to as "UPM"), as the Project Director, will bear

overall responsibility for the administration and implementation of the
Project.

2. Dean of the Faculty of Science and Environmental Studics of UPM
(hereinafter referred to as "FSES"), as the Project Manager, will be
responsible for the managerial and technical matters of the Project.

3. The Japancs'e Chief Advisor will providc'nccesséry recommendations and
advice to the Project Director and the Project Manager on any matlers
pertaining to the implementation of the Project.

4. The Japanese experts will provide necessary technical guidance and advice

to Matlaysian counterpart personnel on technical matters pertaining to the
implementation of the Project.

5. For the effective and successful implementation of technical cooperation for

the Project, a Joint Coordinating Commiitee will be established whose
functions and composition are described in Annex VI o '

V. JOINT EVALUATION |

Evaluation of the Project will be conducted jointly by the two Governments

through JICA and the Malaysian authorities concerned, at the middle and

during the last six months of the cooperation term in ordes to examine the
~ level of achievement.



VI. CLAIMS AGAINST JAPANESE EXPERTS

VIL.

VIil.

The Government of Malaysia shall bear claims, if any arise, against the
Japanese experts engaged in technical cooperation for the Project resuliing
from, occurring in the course of, or otherwise connected with the discharge
of their official functions in Malaysia except for thosc arising from the
willful misconduct or gross negligence of the Japanese experls.

MUTUAL CONSULTATION

There will be mutual consultation between the two Governmenis on any
major issues arising from, or in connection with, this Attached Document.

MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR
THE PROJECT

For the .purpose of promoting support for the Project among the people of
Malaysia, the Government of Malaysia will take appropriate measures 1o
make the Project widely known to the people of Malaysia.

IX. TERM OF COOPERATION

The duration of technical cooperation for the Project under this Attached
Document will be five (5) years from May 12, 1998.



ANNEX I. MASTER PLAN

1. Overall Goal
To address the issues pertaining to the coastai zone management and
development as well as conservation of aquatic resources and environment
of the Straits of Malacca.

2. Project Purpose

To strengthen research capability of UPMin the field of aquatic resources
and environmental studies.

- ..

*3. Output of the Project
(1) Capacity Building
a) Ex pertlsc and skills of researchers of UPM are enhanced.

b) Research facilities and equipment of UPM are lmprovcd

(2) Research Output
a) Databases of blodwersny and ecosystems of aquauc resources of the
- Straits of Malacca are established.
b) Socio-economic aspects of resource utilization are assessed.

¢) Oceanographic conditions and current status of pollution in the Straits
of Malacca are analyzed.

d) Impact of poljution on aquatic resources and marine environment is
analyzed and assessed.

¢) The mitigation and abatement measures of environmental problems are
formula;ed -

{) Ecological and environmental risks of marine poliutwn are asscssed by
quantitative values.

g) Research findings are disseminated.

4, Activities of the Project |
(1) To transfer necéssary research technologies.

(2) To provide r'csc'arch equipment.



(3) To conduct joint research in the following fields.
a)  Oceanography
b) Marine Ecology
¢)  Aquatic Biodiversity
d)  Fishery Resources and Economics

e) Marine Pollution and Ecotoxicology
f)  Pollution Impact’

g)  Pollution Control and Coastal Zone Management

1)  Ecological and Environmental Risk Assessment

(4) To conduct seminars and symposia,

(5) To publish proceedings and research findings.



ANNEX I, LIST OF JAPANESE EXPERTS

1. Long-term experls

(1) Chief Adviser

(2) Project Coordinator

(3) Experts in the fields of:
a} Oceanography
b} Aquatic Biodiversity .
c) Fis hery Resources and Economics
d) Poilution Impact

¢) Ecological and Environmental Risk Assessment

NOTE: One of the experts mentioned above will be nominated as Chief adviser.

2. Short-term experts

(1) Experts in the fields of technical cooperation listed in ANNEX I other
than those covered by fong-term experts. '

(2) Expert(s) to meet the necessity which may arise in the course of
implementation of the Project.



ANNEX III., LIST OF MACHINERY AND EQUIPMENT

Research / laboratory equipment, machinery, and materials nccessary
for the activities mentioned in Annex I - 4.

2. Other equipment, machinery, materials and spare parts to be mutually
agreed upon.



ANNEX IV. LIST OF MALAYsIAN COUNTERPART AND
ADMINISTRATIVE PERSONNEL

1.  Counterpart Personnet

Suitable gualified personnel on a full-time basis for each Japanese expert
as listed below. _

(1) Researchers on Oceanography

(2) Researchers on Marine Ecology

(3) Researchers on Aquatic-Biodiversity

(4) Rescarchers on Fisheries Resource and Economics

(5) Researchers on Marine pollution and Ecotoxicology

{6) Researchess on Pollution Impact ]

{7) Researchers on Poilution Control and Coastal Zone Management

(8) Rascarchcrs on Ecological and Environmenlal‘Risk Assessment

(9) Counterpart for Japanese Project Coordinaior

Note: One of the counterpart personnel mentioned in (1) to (8) above may serve

as the counterpart for the Japanese Project Coordinator
2. Supporting Personnel
(1) Administrative staff

{2) Laboratory {echnicians
{3) Supporting staff for field sampling

3.  Other persénnel mutnally agreed upon as necessary



ANNEX V. LIST OF LLAND, BUILDINGS AND FACILITIES

1. Buildings and facilities in Serdang Campus, UPM:
(1) Sufficient space for the implementation of the Project
(2) Offices, laboratorics and other necessary facilities for the Japanese
experts
(3) Services such as clectricity, water supply, sewage system, telephone
ete., as necessary for the activities under the Project
(4) Other facilities mutually-agreed upon as necessary

2. Buildings and facilities required for the Project activities in Universiti
Putra Malaysia Terengganu shail be also secured.

3. The Center for Oceanography and Mariculture Studies at Port Dickson
under FSES serves as a field station of the Project.



ANNEX VI. JOINT COORDINATING COMMITTERE

1. Functions
The Joint Coordinating Committee at the policy level will meet'at least once
a year:
(1) To formulate the annual work plan for the Project
(2) To review the annual activities of the Project

(3) To review and exchange views on major issues arising from, or in
connection with, the technical cooperation.

2. Composition
The Joint Committee wili be set up consisting of:

(1) Chairperson: Deputy Vice Chancellor, UPM
{(2) Members:
Malaysian side

—Representative(s) from the Economic Planning Unit; Prime Minister's
Department

—Representative(s) from the Depariment of Eavironment, Ministry of
Science, Technology and Environment.

—Representative(s) from the Department of Fisheries, Ministry of
Agricullure '

—Project Manager

—Project Coordinator

~-QOther personnel concerned with the Project
Japanese siéc, )

—Chief Adviser

—Project Coordinator

—ExPert('s) assigﬁed t6 the Project

—Resident Representative and/or Deputy Resident Repreéénlative of the
JICA Malays:a Office. | '

—Other Personnel dispatch ed by JICA, if necessary



NOTE:

1. Official(s) of the Embassy of Japan in Malaysia may attend the Joint
Committce as observes(s).

2. Person(s) who is/are nominated by the Chairperson may attend the Joint
Coordinating Committee, when required.



THE TENTATIVE SCHEDULE OF IMPLEMENTATION
- OF
THE TECHNICAL COOPERATION
FOR
THE PROJECT FOR AQUATIC RESOURCES AND ENVIRONMENTAL STUDIES

OF THE STRAITS OF MALACCA INUNIVERSITI PUTRA MALAYSIA

The Japanese Ymplementation Study Team and the Malaysian authorities
concerned have jointly formulated the Tentative Schedule of Implementation of the Project for
Aquatic Resources-and Environmental Studics of the Straits of Malaccain Universiti Putra
Malaysia (hereinafterreferred toas "the Projcct") as annexed hereto.

This has been formulatedin connection with the Attached Document of the
Record of Discussions signed between the Japanese Implementation Study Team and the
Malaysian authonucs concerned for the Project on condition that the necessary budgct will be
allocated for the. implementation of the Project by both sides, and the schedule is subject to
change within the framework of the Record of Discussions whenever necessity arises in the

course of the imptementationof the Project.

Serdang, Decemberi, 1957

o i~

SAK AMOTO, Takashi Prof. Dato' Dr. Syed Jalaludin bm

1 eader | | _ Syed Salim
Japanese implementation Study Team ~ Vice Chanccllor

Japan International Cooperation Agency © - Universiti Putra Malaysia

Japan ‘ ‘ Malaysia



Tentative Schedule of Implementation

1. Project Activitics

Fields of Technical Cooperation

PROJECT YEAR

1 ST

3RD | 4TH |

5TH

1. Oceanography
{1) Physicat Oceanography
(2) Chemical Oceanography /Nutrients
(3) Biologicat Oceanography/Plankton

| 2nD |

2. Marine Ecology
(1) Mangroves
(2) Seagrasses
(3) Coral Reefs

e e —

3. Aquatic Biodiversity
(1) Seaweeds/ Seagzasses
{2) Meiobenthos
(3) Macrobenthos
(4) Moliuscs/ Snails
(5) Fish Larvae
(6) Genetic Diversity

4. Fishery Resources and Economics
(1) Status of Fishery /Socio-economics

(2) Population Dynamics and Stock
Assessment

3. Marine Pollution and Ecotoxicology
(1) Heavy Mcta]s_
(2) Petroleum Hy:'dro,c_:arbcsns
(3) ChemicalPollutaits|

6. Pollution Bnpact .
(1) Molecular
(2) Histology

7. Pollution Control and Coastal Zone
Management
(1} Pollution Control
(2) Remote Sensing and GIS

8. Ecological and Environmental Risk
Assessment

_si—




II. Technical Cooperation Program

I[TEM PROJECT YEAR
i 18T 2ND 3RD 4TH 5TH
JAPANESE SIDE
1. Dispatch of Experts
(1) Long-term experts
a. Chief Adviser [ JESORDERERIR: RI— s — e

b. Project Coordinator U (—
c. Experts in the fields of
- Oceanography o
- Aquatic Biodiversity R (R

- Fishery Resources and _
Economics

- Pollution Impact

- Fcological and Environmental
Risk Assessment

(2) Short-term experis
(As necessity arises )

2. Counterpart Training in Japan
{Some Personnel a year)

3. Provision of Equipment

4. Dispatch of Survey Missions
(As scheduled)

A

MALAYSIANSIDE

1. Assignment of Counterparts for:
a. Chief Adviser : e
b. Project Coordinator | _ e | e
¢. Long & Short-term Experts ' .

2. Assignment of Administrative Personnel|—

3. Prﬁvis?on of Buildings and Facilities |

4. Provision of Running Expenses —




(2) List of Project Rescarch Teams

Rescarch Areas

Researchers

1. Oceanography

Prof Law A. T.*

Dr. Mohd. Nasir Saadon

Dr. Mohd. Kamil Abd. Rashid
Dr. Fatimah Md. Yusoff

2. Aquatic Biodiversity

- ..

Dr. Jambari Ali*

Dr. Idris A. Ghami

Dr. Hisharnuddin Omar
Mr. Aziz Arshad-

Dr. Siti Khalijah Daud*
Prof Tan S. G.

Dr, Patimah Ismail

Dr. Umi Salmah Hassan

3. Marine Ecology

Dr. Japar Sidik Bujang*
Prof. Saberi Othman
Dr. Hishamuddin Omar

4. Fisheries Resource and Economics

Prof. Nik Mustapha Raja Abdultah*
Dr, Tai Shzee Yew

Dr. Kuperan K.

Mr. Kusairi Mohd Noh

Dr. Mustafa Kamal Abdui Satar*

5. Marine Pollution and Ecotoxicology

Dr. Ahmad Ismail*

Dr. Mohd. Kamil Abd. Rashid
Mr. Mohamad Pauzi Zakaria
Dr. Misri Kusnan

6. Pollution Impact

Prof. Mohamed Shariff*

Dr. Hassan Mohd, Daud

Dr. Mohd. Salleh Kamasuddin
Dr. Che Roos Saad ‘ _
Dr. Mariana Nor Shamsudin




1. Pollution Control and Coastal Prof. Mohd. Ibrahim Hj. Mohamed*
Zone Management Dr. Mohammad Ismail Yaziz

Dr. Mohd. Kamil Yusoff

Dr. Wan Nor Azmin Sulaiman

Dr. Puziah Latiff

Dr. Japar Sidik Bujang

8. Ecological and Environmental Prof. Muhamad Awang*
Risk Assessment Dr. Mohd Yazid Saman

* Research Team Leader
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[ Annex I Pfojcct progress report |
{4) Research progress report
1) Chemical oceanography

Chemical Oceanographic and Sewage pollution Studies of the Straits of Malacea

Researvchers: Prof Dr. Law Ah Theem & Dr. Mohd, Kamil Abdul Rashid

Objectives:

(1) To study the distribution of inorganic chemical nutrients in the Straits ofMalacca

(2) Tostudy the slatus of sewage pollution along the Straits of Malacca by using the most
probable numbercounts of fecal coliform bacteria and the level of detergent in water.

(3) To sutudy the water qualily changes in the Straits of Malacca with time by employing a
few key chemical and microbiological indicators such as BOD,, oil content in sedament
and primary producuvnty activity.

Method ology:

Analys:» of ammonium, nitrate, onho—phosphate BOD, and delergenl follow the techmques of
the Standard Method (Standard Method, 1994). The oil content in marine sediment will be
analysed by the JEAE Method (1992) and the multipte test-tube fermentation technique of
WHO (1977} will be employed for cnumeration of the fecal coliform bacteria in water and
sedinment.

Current Activities:

(1) Discussed on the sampleing techniques, the sémpling stations and parameters to be
analysed
(2) Conducted oceanographlc survey and collected samples

Expected Outputs:
(1) Chemical nutrients distribution in the Straits of Malacca
(2) The pollution status of sewage, chemical nutrients and oil content in the Straits of

Malacca.
(3) The water quality chanoes in the Stra:ts of Malacca.



gt e ] et et

Annex I I’rojécl progress report
(4) Rescarch progress report
2) Biological ecenography

Field: Biological Oceanography
Project Title: Plankton of the Straits of Malacea

JICA Expert: Prof, Akito Kawamura
UPM Counterpart: Dr. Fatimah Md. Yusoff
Objective:

This study is to obtain the general profiles of macrozoopltankion and phytoplankton
distributions in the Straits of Malacca. For this purpose following items may form the

main frame of data expected.:

L Horizontal distribution (*) of macrozooplankton and phytoplankton in the waters of
-~ Malaysian BEZ of Malacca Straits

(*) Spatio-temporal distributions which cover three seasons or pre/post monsoon.

2. Identification of some taxonomical group/species which may reflect environmental

changes, i.¢. the determination of biclogical indicator.

The cument system in the Straits of Malacca seems o be under the influence of
NW’ly flow throughout both SE and NE monsoons. These suggest that the
planktonic communities ate also influenced by those in South China Sea and Java
Sea. However, some endemic groﬁps which dominate in the Straits of Malacca
especially in thé coaélal waters may cause some faunistic difference from those of
South China Sea and Java Sea.

Températ_ure, séliﬂW and phytoplankton abundance observed in the Singaporean

waters indicate clear environmental and bi_olbgical changes in the months of January,

April, Octobe_r and December,

57—



From this evidence JICA/UPM Expeditions are rcasonably programmed ils
implementation of the above-mentioned period.

Implementation of the Project

Field work

Data will be collected during expeditions in late 1997 and early 1998. A total of 24
hydrographic stations are consmered

Sampling methods

1. Vertical-hauts from near boitom layer o the surface at all stations, Duplicate hauls are
needed due to possible small amounts of catches and to diminish sampling biasses (140
pm netting NORPAC net).

" 2. Vertical divided hauls (140 pim NORPAC) 0-10, 10-20, 20-30, 30-40 and 40-50m?
(1) Vertical hauls with a 100 pm NORPAC net

(2) Surface drift tows of neuston net at all stations

Note: Towing speed at 0.5 m.s ™ (The towing should be constant al} throughout the

expeditions)
3. Sampling gears

1. Closing type NORPAC nets with mesh sizes 140 ytm and 100 pm with flow meter*
(*only for 140 pm net) IR |

2. Neuston net _

3. VanDom sampler ---water samplmg for quannfymg plankton cells, nutrient and
chlorophyll a analysm .

(Glutara]dehyde fixation ---!ater on transfer to formahn solution}

Nulnent analyses will be done by the Chemlcal Ocenaongraphy Group.



Note: Rigosha flow-meter should be calibrated in order to obtain standard number
of revolutions by repealing net free towing at feast 5-10 times.

* (‘alibration means non-net tows

Fixation of samples
Samples will be fixed in 10 % formatdehyde solution (v/v)
1. Laboratory work -- Phase I
Zooptankton samples obtained by duplicate hauls are combined into one sample, and
are treated as ‘one’ sample
. Volume of water filtered by the net should be calculated
. Wet weight of plankton— Biomass data both zooptankton and net phytoplankon
*Unusual large organisms such‘as fish larvae, jelly fish and so on must be

excluded from the wet weight measurements and give notes.

*Wel weight of macrozooplankton is usually highty correlated to “displacement

volume’ with 0.95 coéfﬁcient

Sorting of major zooplankion groups
Refer to “Data Sheet of CSK” for this purpose, bul can be reformed in any style.
At least, Copepoda, Chactognatha, Euphzusiacea, Amphipoda, Fish larvae,
Polychéeta, Cladbécra, Ostracoda and any other large forms must be sorted out

and obtain the biomass data.

All above data are expressed by the number of individuals'm?
2. Laboratory works — Phase 11

Proceed analysis towards Specie_s levels. Likewise, vertical distributions are studied to

conform with phytoplankton/chlorophyll-a data



Dispatch of JICA Expert

Prof. Akito Kawamura from Mie University, Japan visited UPM from 27" July to 26

September 1998. During his slay, major accomplishments include:

1. Preparation of proposal for the plankton sampling in the Straits of Malacea

2. Acquisition of gears and equipment required for plankton sampling

3. Transfer of zooplankton sampling techniques to the counterpart as well as graduate
students (Training in COMAS, Port Dickson) .

4. Teaching of analylical techniques for zooplankton sample processing in laboratory .

5. Preliminary zooplankton sampling off Port Dickson coast.



Amnex 111 Project progress report
(4) Research progress report
3) Scaweeds/Biodiversity

Taxonomy and Distribution of Seaweeds in the Western Coast of
Peninsular Maiaysia

Researchers: Dr. Hishamuddin Omar (Faculty of Science and Environment Studics) and
Prof. Dr. Tadahide Noro (JICA long-term expert, Faculty of Fisheries,
Kagoshima University, Japan)

Objectives:
(1) To establish bibliographic database of seaweeds in the Strails of Malacca
(2) To identify the algal species collected in the Straits of Malacca
(3) To clarify the bio-geographic distribution of seaweeds in the Straits of Malacca

- TN

Methodology:

Seaweeds distributed in coastal area of Johor , Melacca, Selangar, and Penang were collected by
snorkeling and pressed for herbarium specimens. These specimens were studied for fuither
identification,

Current Activities:

Seaweeds were collected atong from the west coast of the Straits of Malacca from April to
November, 1998. Morphological observation for taxonomy were conducted in MASDEC.
Expected Qutputs:

(D Bsbl:ograph:c data base of the seaweeds in the Straits of Malacca is prepared
(2} List of seaweeds in the area is published.
(3) The distribution map of s_eaweeds in the area is prepared.

Term:

1998-2001



Annex Il Projeci progress report
(4) Research progress report
4) Snails-Gastropods/ Biodiversity

Progress Report of the JICA-UPM Joint Project

Title of Project:

Gastropods in the western coast of Peninsular Malaysia — Its diversity
in relation to the status of habitat health.

Introduction

Gastropod is a major component of coastal invertebrate community. Previous
studies conducted in limited localities in west coast of Peninsular Malaysia
registered 17 species of gastropods,

This study is aimed at the establishing of species inventory of brack:sh gastropods
from various ecotypes of wet coastal line facing that of Straits of Malacca.
Attempt will be made to correlate the diversity of gastropod with the severity of
coastal degradation due to erosion and pollution from intand activities.

Materials and Methods

Gastropods were collected by hand from 19 localities as shown in Table 1. The
selection of localities was mainly based on the ease of access. Due to difficullies
in reaching the locations a 4WD vehicle was used during almost the entire
sampling.

Samples were cleaned and preserved in 10% fc)nnalm beforc bemg brought back
to laboratory for identification. Soil samples were collected and packed in plastic
bags for further analyses. Where possible, some analyses of water quality were

carried out in situ. Duplicates samples were brought back to Japan for 1dcnt1ty
confirmation.

Preliminary Results

Based on the species identified, the dlstnbutlon of gastropods along the westem
coast of Peninsular Malaysia is as follow

Table 1.The distribution of gastropods in coastal western coast of Peninsular Malaysia |

W [ Tosens | LosNams S | Topeah
T [01°04 088 N Kg. Punggur Tohor Mangrovge, 6
103° 06°053E | Rengit severely damaged
2 01°4P697N Pt. Berong Johor Mangrove, 4
' 103° 05°238E Rengit Severely damaged



Species of snails (tentalivcly) identiﬁed.

So N A A e~

Littorina melanostoma

Nerita bimarnica

Littorina imdulata

Thaias tissoti
Casidula sp.

Cerithedia ungulata
Elobium auris-judae

Nassarius sp.

3 01%43'57IN Sg.Lurus Johor Boulders wave 3 j
103° 01'867E : breaker scafront
4 01°47 711N Minyak Beku | Johor Rocky shore 3 T
102° 53°318E Batu Pahat
5 01°45°464N Sungai Ayam  { Johor Mangiove $
102° 55’612E
6 - Morib Selangor | Mangrove 6
Fish landing
jetty
7 - Kg.Perpat Selangor | Mangrove, 7
Kapar relatively healthy
8 06° 15°476N Kuala Sanglang | Kedah Fishing village 2
100° 11°921E landing jelly,
disturbed mangrove
9 06° 19'228N Kuah, Kedah Mudflat, seafrontof | 6°
99° S0"967E Fangkawi ' town
10 [06°19°322 Sg.Menggala | Kedah Mudflat of disturbed | 4
99° 48959 Langkawi mangrove
11 06°27°072N Tg.Rhu Kedah Sandy river mouth | 5
I | 99°49°288E Langkawi | '
1271 06° 25°384N Pasir Hitam Kedah Rocky and sandy ]
99° 47" 192E Langkawi beach
13 {06°21'736N KualaTriang | Kedah Mangrove river 7
99° 42°657E mouth
14 | 06°24°665N Kuala Perlis Perlis Mangrove 5
100° 08'465E
15 j05°16°646N | Teluk Penang | Sandy Beach and 2
100° 17°320E Tempoyak - | Concrete seafront
16  [05°17°239N Teluk Kumbar | Penang | Sandy river mouth |5
100° 13°439E o :
17 - o Malacca Town | Malacca | Jetty 4
18 02°68°50N Pulau Besar Malacca | Rocky Shoreand -} 7
102° 20"089E : Muddy shore
19~ [ 02°31°50IN Port Dickson  { Negeri Rocky Shore 11
101°47°457E Sembilan




9. Telescopium telescopium
10. Syncera brevicula

11, Chicacereus capucinus
i2. Polinices sp.

13. Drupa sp.

14. Cerithedia obtusa

15. Turbo sp.

16. Mitra imperialis

17. Trochus sp.

18. Theodoxuis sp.

Constraints

Some shortcomings wete encountered during the projects:

~The time was too shait for the study. The single trip would not be enough to
achieve the goal of the project.

.The Japanese counterpart was new in this field (Malacology) It is most

expected because, someone even as an expert in the field need to familiarise
with the species in the region new to him.

Future studies on the population dynamics and population structures of
gastropods in the study arcas would be difficult uatil the sampling method is
resolved. The Japanese expert was not yet able to device an aceurate way of 3
dimensiona! population sampling method

How to resolve the se!backs

1.

More trips will bc conducled

2. As experts in the museums in Japan are now identifying the duphcate

samples, the future survey would be easier and 1denuﬁcauon of species would
also be more accurate.

The JICA expert is now exploring the sampling methods su:table for working
in the mangrove ecosystem.

Counclusion

From the works that had been undertaken, the project could be extended to study
the snails in more detail and hopefully some gastropods could be identified as
indicators of coastal water quality as weli as the indicators for the state of the
health of the coastal areas.

Prepared by Assoc. Pt"oj.' Dr.Jambari Haji Ali in association with Japanese JICA Expert,
Dr. Jun Chtomi, December 1998.



Aunex H1 Preject progress report
{4) Research progress report
5) Fisherics resources

Dr. Mustafa Kaman Abdul Satire  (Faculty of Agriculture, UPM)
Dr. Hiroyuki Yanagawa (JICA Long-term Expert / MASDEC)

Objectives: To establish the information on fishery biology, stock evaluation and fisheries
management (including the extraction of the subjects for better management measures) for
some targeted species {groups) in the Straits of Malacca through the studies on the various
aspects shown as follows (also refer the figure in page 2).

Major subjects to e studied:

Classxﬁcahon of Species and Stocks on Targetcd Species (Groups)

Definition of Stocks on Targeted Species (Gmups)

Biological Features on T_argeted Species (Gfoups)

Morphological Features on Targeted Species (Groups)

Ecologtcal Features on Tasgeted Species (Groups)

Situation of Fisheries and Stocks of the Targeted Fishes in the Straits of Matacca

N N

Major activities: (HTo plan the research methodolooy based on the rev:smn of the studies,
(2) To conduct the fietd surveys for targeted species to clarify the blological information, and
(3) To_ analyze the collected (also -available) data for clarifying the wseful biological
information and for extracting the subjects on fisheries management on targeted species in
the Straits of Malacca, ~ '

Lo'cation (Surttéy site and area): Biological sufveys will be carried out at some fishing
villages m the state of Selangor. Population (stock) studies will be carried out at the whole
areas along the west coast of Peninsular Malaysia.

Expected output: _ : .

1. Comprehensive catalogue of the targeted species (groups) in the Stra:ts of Malacca

2. List of the extracted subjects on fisheries management measures for the targeted specxes
{groups) in the Straits of Mal_acca |

Term: 1998 — 2001,
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Amiex 11T Project pmg‘ress report
(5) List of equipments for the first year (1998/99)

JICAJUPM Technlcal Cooperation: The Aquatic Resources and Environmente
Siudies of the Malacca Slraits '

tist: of Equipment for 1st Year (1998/1989)

Htemn

(1) Equipment for Biological research
Compound microscope (Phase contrast, DIC} with camera
Gompound microsco;;e
Stereo high resolution dissecting scope with accessories
Zooplankton nets: Norpack nets
Box corer
Bongo net with flow meter
Salinity-Conductivity-Temperature meter
Niskin Water sampler {3 units)
Compressor for scuba diving
Total organic carbon ana!fzer
UV visible double beam spe;:trophotoméler
PO meter
Soflex
Light meter
!'ncubator:s {3 uvnits)

Slide maker

(2) Equipment for Oceanographic research
Potable GTD |
Current meter

Digita! field ﬂ‘uoromete_r

{3) Equipment for general purposes
Transport vehicle (14 seats)
Postscripl laser printer

Pholocopier




Annex JiI Project progress report
(6) Malacca Straits Expedition

UPM-JICA
Malacca Straits Expedition

Malacca Stralts Development and Research Ceatre (MASDEC), Faculty of Science and Environmenta Study
Universiti Putra Mataysia (UPMN) and Japan Intemational Cooperation Agency (JICA)

I. Cruise : :
(1) Vessel: K.K, Mersuji (970), Fishesy Research Institute in Penang, Department of Fisheries
(2) Period: 14 days/ cruise X 3 times [ year

1st cruise....... Nov/iDec 1998 (Mon,, 23, Nov. - Fri, 4, Dec.)
2nd cruise.......... March 1999

(3) Scientists or Assistants avaitaoi¢ on bord: 8 persons / day

2. Sample and data collections

(1) Physical Oceanographic parameters: _
Temperature, Salinity//Conductivity, Depth, Current(?), Turbidity, DO

(2) Chemical Oceanography parameters: : : :
pH, Eh, Nitrite, Nitrate, Ammonium, Phosphate, Total-P, Silicate, TOC, - _
BOD, Pigments {chlorophylls), Hydrocarbons, Heavy metals (water and bottor),

_ Chemical polutants (detergents, pesticides/ water and bottom), Alkalinity

(3) Biological Oceanographic parameters: - L :

Plankton(Phyto /Zoo ), Fish larvae, Meio & macro benthos, Fish(?), Oil bacteria

3. Equipments provided
(1) K.X. Mersuji ' .
Winch-wire ropes, Trowler, GPS, Echo sounder {depth), refrigerator (1 m’),
ice box - ‘
(2) ICA-MASDEC » L ‘ o
Plackton net, (Bongo nef), i bottom sampler, DO meter, pH meter

Salinometer, Lux meter, C1'1> meter, fluorometer(oil), Nansen water sampler(5L)
(3) UPM-Serdang ' '

Bottom sampler(Smith Machinﬁrc), Plankton net, Fiéh larvae net
{4) UPM - Terengganu : .

water sampler(Bandon 10L}), Hydrolab

4. Expences .

(1) K K. Mersuji (fuel, crew atlowances, daily food, life raft }...JICA _
(2) Transportation {Equipments, luggages and personels from Serdang/Terengganu to vessel:

o . ~ bus, van and drivers) veveeresanenes JICA .. :
(3) Accommodation of scientists (in Penang).....ovcrusirenrnnn. OWR £XpENCES
(4) Expendables/ chemicals, bottles, glasswares .....ivirnennees Own ¢xpences

(5) Insurance / personels and equipments .............. rerereteeresrsenens JICA (D)



5. Organization of scientists
Chlef Scientist: 1dvis Abd. Ghani

(1) Phystcal Oceanography
Coordinator: Mohd. Nasir Saadon
Sutaiman, (Zatina Zaiton Ibrahim)

2) Chemiéal Oceanography
Coordinator: Law Ah Theem
Mohd. Kamil Abdul Rashid, Mohd. Kamil Yusoff, Sukiman

{3) Plankton
Coordinator.(Fatimah Md. Yusoff)
Azahar , Hamid

(3) Benthos and fish larvae
Coordinator: Idris Abd. Ghani
Zaidi ,AzZimin » (Jambari Haji Ali, Abmad Ismail)

{ ) are not on-bord scientists

6. Sampling stations

St La@N) Long (E) Depth{m)
16 o 100" 00 20
2 60 99" 30 50
360 9" 00 55
4 6w 98* 30 110
s 5730 98° 30 80
& 5030 99° 00 %0
7 5730 99° 3¢ 70
§ 530 100° 00 40
9 5o 100" 00 50
10 5 o %° 30 80
TR 99" 00 60
12 430 59° 30r 50
3 430 100° 00 50
14 4° 30 100° 30 20
i 4° 00 100° 30 4
6 4° 00 100 00 !
73030 100° 30 50
18 3" 3¢ 101° 00 20
3 101° 00 20

0 223 003 20

21 210 wrw 30

n 14 102° 30 30

23 1* 30 103° 00 5

X B A 1 103 30 20







Matacca Straits Cruise by K.X. Merbll_ll { Nov.-Dec., 1998

................................................................................................................................

Date Station (samplmg hours) Arrival Departure Anchoring
23111 Batu Maungl’Pcnang 0300 Penang
St 8 {4 hrs) 1000 1400
S (2 hrs) 1730 1930
Langkawi 2130 Langkawi
24111 Pu. Singa Besar f Langkawi 0600
St 3(2ke) 1200 1400
SL2(2hm) 1700 1900 -
25011 SLS (2 ) 0600 0800
St. 6(1 bus) t130 1230
St.7(1 hi) 1600 1700
Gelugon/Georgetown 2200 2300 Gelugot/Georgetown
2611 Gelugor/Georgetown . 0000
Suil(2hy) 0500 OO
= SL10(1 fus) 1430 1530
SL2(1 hrs) 1900 2000
2711 St12{2hr) 0600 0800
S¢ 13 (2hsy 1130 1330
St 142 hn) 1700 1900
Pangkot 2200 Pangkor
2811 Fangkot 0400
SL16(2 M) 500 1100
Se§5(2hrs) 1430 1630
2911 St 17(2 tus) 0700 0900
SLI18{1 hus) - 1230 1330
St 19(2 hrs) 1700 1900
Kelang 2100 Kelang
3oVl Porl Kelang 0600
: St 2042 hrs) 1000 1200
St 21 (2 hus) 1600 1800
Melaka 2200 {Mciaka)
o2 Port Melaka - 0600
St 21 (2 hry) 700 0900
St 222 brs) - 1400 1600
Pu. Pisang 2100
o2 Pu Piswng 0600
SL 232 brs) o700 0900
S 24 (2 tes) 1200 1400
- Kukup 1700 1800 Kukup
0312 Gelugor/Georgetown 2100 GetlugoriGeorgelown
04/i2 Supplimentary
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