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REPORT OF THE 2ND MEETING OF TUNA RESEARCH
GROUPS IN THE SOUTHEAST ASIAN REGION

OPENING OF THE SESSION

1.1 Opening Address (Appendix 1)

Mr., Juanito B. Malig, Director of the Bureau of Fisheries and

‘Aquatic Resources (BFAR), welcomed participants and observers

(Appendix 2) to the Second Annual Workshop of Tuna Research Groups
of southeast Asian Countries. He considered it an honour for the
Philippines to host a workshop on tunas because of the importance
of fisheries in this region: Of all fish groups, tuna ranked second
in value.

1.2 Welcoming Address

Mr. Toshifumi Sakurai, Programme Leader of IPTP, welcomed the
participants and observers and expressed his appreciation to BFAR
for hosting the workshop.

He stressed the importance of tuna, seerfish, and billfish in
southeast Asla by pointing out that landings 3in 1985 totaled
685,000 metric tons, which exceeded the total of 547,000 metric
tons for the entire Indian Ocean., He stated IPTP's role was to
assist countries in the Indo-Pacific region in establishing and
maintaining collection systems for tuna statistics. Basic and
sound information was required for planning, developmen,t and
management of fisheries resources.

Since its inception, IPTP has ©provided assistance to the
Philippines and Indonesia, and beginning this year, assistance is
being provided to Malaysia and Thailand. A new project, Regional
Collaboration in Tuna Fisheries in Southeast Asia, will be approved
shortly and provide funds for training courses and study tours in
research, statistics, and gear technology.

Mr. Sakurai emphasized the informal nature of the workshop and
called on participants for frank and open discussions to ensure a

successful workshop.

1.3 Appointment of Chairman

Mr. Dhammasak Poreeyanond (Thailand) nominated Mr. Reuben A,
Ganaden (Philippines) as Chairman: The nomination was seconded by
Mr. Abdul Hamid Bin Yasin (Malaysia) and unanimously accepted by
the participants,

1.4 Adoption of Agenda (Appendix 3)

The Chairman asked for any changed to the tentative agenda. The
agenda was accepted after addition of a status report from Japan.



It was also noted that several summary and experience papers may be
deleted due to the non-appearance of one participant. Appendix ITI
list of participants.

STATUS REPORTS

2.1 Indones:ia

The tuna fisheries in Indonesia were active in 1986, with an
estimated total tuna 1landings of 240.8 thousand metric tons. The
breakdown by species was:

Skipjack tuna 86.4 thousand metric tons
Yellowfin tuna 37.4 thousand metric tons
Tuna-like 117.0 thousand metric tons

Total 240.8 thousand metric tons

Tuna exports increased by 12%, principally due to the export of
skipjack tuna for the canning industry.

In 1986-87 Indonesia 1issued fishing licenses to 150 Taiwanese
longliners and 2 U.S5.A. purse seiners.

The use of payaos (fish aggregating devices) apparently is becoming
part of the basic fishing strategy in the pole-and-line fishery,
especially the fishery based in Sorong, where presently there are
23 payaos., In the Sorong region, this adaptation reportedly is
responsible for an increase in catch of 1,000-1,500 kg per day.
Furthermore, fuel costs have been reduced by 40%.

The success of payaos 1n eastern Indonesia has encouraged the
Government to place 8 payaos 1in western Sumatra to aid the
artisanal tuna fishery in the region.

In 1986, a total of 1,300 skipjack tuna were tagged in the Bitung
area. To date there have been 66 recoveries; 97% of the returns
were from fish caught around the payaos. The longest time between
tagging and recovery was 334 days.

Future plans for tuna research include a 6-month study of tuna
baitfish, expected to start in October 1987, and a plan to develop
cultured baitfish for the pole-and-line fishery. Tuna data are
continuing to be collected from 13 sites in Indonesia.

2.2 Malazsia

There was little change in tuna fisheries from the previous year.
Landing for 1985 was 19,631 mt, with production by regions as
follows:

West coast peninsular Malaysia 4,551 mt
East coast peninsular Malaysia 14,600 mt
Sarawak 880 mt
Sabah 2,600 mt

Species composition for the east coast of peninsular Malaysia was
estimated as 60% longtail, 30% kawakawa and 10% frigate.



The government is encourading extension of fishing activities into
offshore waters to more fully exploit the tuna resources off the
east coast of Peninsular Malaysia and 1in waters of Sarawak and
Sabah. Longtail, kawakawa and frigate are the principal tuna
species caught off Peninsular Malaysia and Sarawak, whereas
vellowfin and skipjack are the dominant species off Sabah. A tuna
survey 1is currently (May-Sept. 1987) being conducted by the
Government of Malaysia off the east coast of Peninsular Malaysia
and future plans include surveying the area by purse seines. The
Government 1is also encouraging the use of payaos for tunas; about
20 payaos were deployed in 1984 by the Joint Malaysia-Philippine
venture. Small-scale fishermen in Sabah operate handline for large
yellowfin under payaos in the Sulu Sea. Troll line vessels of
Trengganu used to fish off the oil rigs in the South Chine Sea, but
fishing in the immediate vicinity of the rigs is prohibited.

2.3 Thazland

Tuna landings from the Gulf of Thailand during 1985 totalled 81,234
t, a 17% increase over the previous year. Of the total landings,
longtail tuna accounted for 63%; kawakawa 23%; and frigate, 13%.
The latter 2 species are grouped as "TUN" in the National
Statistics, and the above breakdown was determined from the monthly
biological sampling surveys conducted by the Marine Fisheries
Division. Longtatl landings were more seasonal than those of TUN,
with high landings from January to May. TUN landings were slightly
higher from July to October.

The most important fishing gear for tuna in the Gulf of Thailand is
the purse-seine. The gear accounts for 75% of the total catch;
drift gillnet (23%) and mackerel encircling net (2%) are other
major types of fishing gear. Purse-seines operate primarily in the
middle and southwestern part of the Gulf where water depth 1is
generally deeper than 1in coastal waters. Gill-netters fish 1in
shallower (20-40 m) depths around islands and capture a higher
percentage of TUN.

2.4 Philippines

In 1986 the Philippine tuna landings totalled 266,211 mt - a 2%
increase over the previous year. The municipal and commercial
sectors contributed almost equal proportion to the total landings.
Thirteen percent of the total was exported and was valued at 1.3
billion pesos. There were decreases of 2,000 mt in the export of
chilled or frozen tuna and 1,000 mt of tuna for canning.

Landings of the wvarious tuna categories and changes from the
previous year were as follows:

Frigate 87,225 mt 9% decrease
Yellowfin 59,510 mt 6% decrease
Skipjack 77,031 mt 28% increase

Kawakawa 42,445 mt 3% increase



The increase in skipjack tuna landings reported in recent years has
been due, in part, to the inclusion of capturtes outside Philippine
waters. Several Philippine tuna companies are known to operate
vessels in foreign waters; the exact number, however, is unknown.
Approximately 30 Taiwanese longliners have been licensed to fish in
Philippine waters; fishing occurs in the Celebes Sea.

The biolagical sampling program was continued at fish landings in
Mindanao Island - Sta. Cruz, General Santos, Zamboanga and Opol.
The principal gears monitored included ring-nets, purse-seines and
handlines. Size composition of fish caught by the ring-net fishery
has changed since early 1980; present catches show a higher
percentage of fish above 30 cm in length,

2.5 Japan

There has been little change in the Japanese tuna landings during
the past few years, remaining at about 750,000 mt. National
production for sashim: fish cannot meet current demand so imports
have increased: approximately 150,000 mt in 1986. Consequently,
total supply greatly exceeds demand, resulting in depressed prices;
thus, the tuna fishing industry is presently suffering some
financial difficulties. About an 80% reduction occurred in both
the longline and pole-and-line fleet during the past 10 years. The
tuna purse-seine fleet has remained stable, at 39 vessels since
1982.

Catch and effort information is obtained from logbooks.
Cooperation of industry has been good, with the logbook recovery
rate of more than 90%. Recently, longline logbook returns have
been mailed from port of calls for fuel and victuals. As a result
of increased duration of fishing trips and greater mobility of
vessels, recent emphasis has been given to having fishing crews
measure fish on board for size composition data. Approximately
several 100,000 measurements are obtained annually.

The Tohoku Fisheries Research Laboratory presently has a skipjack
tuna tagging program in the Western Pacific Ocean, while Japan
Marine Resources Research Center (JAMARC) vessels have tagged tuna
in the Pacific and the 1Indian Ocean. Tag recoveries have been
reported from the Ind:ian Ocean, but particulars were not avatilable.

2,6 Recent Development of Tuna Fisheries in the U. S. A.

Mr. Shomoura presented a brief review of the status of USA tuna
fisheries in the Pacific and recent research activities, especially
that of the Southwest Fisheries Center.

For the past several decades, the largest component of the tuna
fisheries of the eastern Pacific Ocean has been the USA purse seine
fleet. The growth of the tuna fishing fleet of Mexico has been
phenomenal over the past several years and, today, the Mexican
fleet is reported to be the largest in the eastern Pacific; its
total capacity exceeds 100,000 tons, Currently there is a major
initative to create a new international tuna body for the eastern
Pacific Ocean.
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In the mid-1980's several major tuna processors closed their tuna
canning plants in California; only one small cannery presently
operates in the region. The reasons given for the closures are
primarily related to the inability of the domestic canning industry
to compete economically with imports of canned tuna, especially
from Thailand. The cannery in Hawaii was also closed in 1985,
although the the USA canneries located in American Samoa and Puerto
Rico continue to operate actively. For the canneries in American
Samoa, the raw materials come from foreign 1longliners based in
American Samoa and from the fleet of USA purse seiners operating in
the central and western Pacific Ocean for the past several years.
The purse seiners offloading their catches directly at Pago Pago,
American Samoa, or have catches transshipped from Guam and Tinian
Island in the Marianas Archipelago.

The USA government recently completed negotiations with Pacific
tsland nations on a treaty which would provide access to USA purse
seiners to fish for tunas within the Exclusive Economic Zone (EEZ)
of these island nations. The treaty is expected to become
effective this year.

The USA troll fishery for albacore tuna in the North Pacific Ocean
continued to be active; some vessels fished in the north Pacific
waters north and northwest of Hawatiti, It was reported that,
although the major part of the North Pacific catch of albacore was
canned in California, a small part of the catch was exported to
Japan. Additionally, there has been a major initiative to market
albacore fillets in the USA.

In response to seeking a better economic c¢limate, several USA
trollers have begun operating in the high latitudes of central
South Pacific. Catches were reported as outstanding in early 1986
for two albacore trollers operating in the waters south of French
Polynesia. As a result, seven trollers operated in these waters

in 1987, their reported catches equaled about 1,000 metric tons.
Another increase in fishing activity is expected in this region in
1988: More than 40 USA trollers plan to fish in southern latitudes.,

In a brief review of current research being conducted by the
Southwest Fisheries Center, Mr. Shomura noted that the Honolulu
Laboratory is continuing its acoustic tracking of tunas. Recent
efforts focus on large tracking yellowfin tuna. In the field of
culture, the Honolulu Laboratory directed some effort several years
ago toward rearing skipjack tuna larvae from eggs fertilized in the
laboratory. One single skipjack tuna larvae was kept alive for
about 49 days. An additional research initiative in culture work
involved the rearing of a stolephorus sp. from a fertilized egg to
a stage Jjust before the fish assumed adult colour characteristics.

The Southwest Fisheries Center continues working with the USA
albacore industry in tagging albacore in the North and South
pacific., Presently, these data are being analyzed to give insight
into the dynamics of the albacore resource in the North and South
Pacific,



Other research activities noted included work on tuna age and
growth validation, by using the daily growth increment technique,
and development of plans to conduct some field work on yellowfin
tuna in the Hawaiian Archipelago. Finally, scientists from Hawaii
and Canada appear to be close to gaining a full understanding of
the condition noted as "burnt"™ tuna. This condition, which has
been reported in several areas (e.g. Hawaiix and Japan) results in
poor quality of large tuna for the sashimi market; low prices are
given for the off-colour and peculiar taste of the flesh associated
with this condition.

SUMMARY OF TUNA, SEERFISH AND BILLFISH LANDINGS

Mr. T. Sakurai introduced the subject by noting that the prime
objective of IPTP was to establish a data centre for tuna and
tuna-like species in the Indian Ocean and Southeast Asia. To date,
summaries of tuna statistics for the region have been published by
IPTP, commencing with statistics for 1970. The data are provided
by liaison officers appointed by each country in the region.

Landings of tuna and tuna-like species for 1985 in the Indian Ocean
and Scutheast Asia have been estimated at 500,000 and 600,000
metric tons, respectively. Data reported by IPTP are listed by:

1. catch by species and gear

2. fishing craft by gear

3. catch and effort data by time-area strata
4. size frequency data by time-area strata

Countries in the region have been asked to provide IPTP with data
for items 1 and 2 by the end of July and data for items 3 and 4 by
the end of November. To date, only Indnesia has sent these data on
schedule; other countries were urged to meet the deadlines.

In reviewing the data currently being provided by member countries
to IPTP, several shortcomings were noted. These generally involved
the lack of detailed data by species; tables provided often
included combinations of species. It was stressed that maximum
value of +these data can be achieved if details are provided.
Generally countries needed to provide information on the landings
of billfishes.

MAPPING RESOURCES IN THE REGION

A brief description of the information to be presented in the tuna
resource maps was given. Information to be included is as follows:

- total landings

- numbers of fishing vessels by gear type

- size class of vessels

- distribution of fishing grounds by gear type and fishing
seasons

- landings by species and fishing gear

- length frequency distributions by species and gear type



Information in the country maps will be used for summary maps of
the Indo-Pacific region. These summary maps will include fishing
vessels, species landings and size composition, densities and
potential yield of neritic tunas. The proposed atlas of tuna
fisheries in the Indo-Pacific region may be published in colour if
the information is adequate and a suitable printer can be found.

TAGGING PROPOSAL

Mr. Shomura thanked IPTP for the opportunity to participate in the
present workshop. He thought meetings of this type were extremely
useful in gathering together region's people, who are working on
tunas, for exchange of views and experience. He suggested that it
be expanded to include invited participants from other tuna fishing
countries, such as Korea.

In his tagging proposal, he has briefly reviewed the various tuna
tagging programs conducted over the past several decades. Tag
recoveries from the various programs varied from 0.2 to 40.0
percent, However, tag recovery rates alone was not a good
criterion for evaluating tagging experiments because size of the
resources, tag mortality, and the intensity of fishing in the
immediate vicinity must be considered. The most important factor
in successful tagging tuna is to reduce tagging time to a minimum,
preferably to less than 10 seconds.

The objectives of tagging programes are as follows:

1. to obtain growth estimates - not reliable especially for short
times at liberty,

2. migrations

3. stock size

4. interactions

The movement of tunas as determined by tag recoveries in the
Pacific Ocean was reviewed. Of all the tuna species, skipjack tuna
appear to be the most sensitive to stress and, therefore, difficult
to tag.

Philippines

Mr. Shomura proposed a tagging protocol using indigenous fishing
crafts and gear to reduce costs and to ensure tagging experiments
can be continued in the future. He proposed using a ringnet vessel
and attempting the following options:

1« direct part of catch to holding pen for later tagging
2 pole and lining without and with live-bait cor fish in the
pursed net.

Mr. Yonemori suggested a further option of using troll vessels to
capture fish around payaos. Trolling was used, with good results,
Lo tag juvenile bluefin tuna in Japan.



The scientists from the Philippines were agreeable to the proposal
for a long term program to evolve a tagging protocol to suit local
conditions, thereby enabling them to continue tagging experiments
on their own, in the future. The Programme Leader stated that IPTP
will provide technical assistance and equipment to conduct a
tagging program, but the country must provide vessels and personnel
to conduct the tagging.

Thailand

Thailand's priority was a tagging program for skipjack tuna in the
Andaman Sea, and the second priority is a tagging program for
longtail tuna in the Gulf of Thailand. Thailand should consider a
joint programme with Malaysia to assess the longtail tuna movements
between the two countries and the status of the stocks.

Malaysia

Malaysia was interested in initiating a tagging program for
longtail tuna off ¢the east coast of Peninsular Malaysia. For
tagging, commercial troll vessels could be used. These vessels
average approximately 400 fish per 5-day trip so, assuming 75%
tagging success, 300 fish can be released. Three troll vessels can
tag 7,000 fish in a 2-month interval.

SOUTHEAST ASIAN TUNA CONFERENCE

A part of the Second Meeting of the Tuna Research Group in the
Southeast Asian region was devoted to the presentation and
discussion of current tuna research in the region. Current plans
are to continue this practice at future meetings; thus, it seemed
appropriate to formalize this workshop or conference. The Second
Meeting of the Tuna Research Groups endorsed the idea of calling
the formal presentation of research results as the "Southeast Asian
Tuna Conference". Although focussing on tuna research in southeast
Asian region, the meeting will be open to presentation of tuna
research from other areas, especitally from the western Pacific and
the eastern Indian Oceans.

The papers or abstracts of papers presented at the First meeting of
the Southeast Asian Tuna Conference are included in Appendix 5.

RECOMMENDATIONS

Based on discussions during the meeting, the following
recommendations were made:

(1) The present tuna sampling programme in each country be
continued as a fundamental basis to obtain precise information for
stock analysis. The tuna research group in each country should
closely monitor the program to ensure quality data, and IPTP assist
the tuna research groups in maintaining the programs.



(2)

(3)

(4)

(5)

A standard computer system for processing of data collected by
the sampling program be introduced by IPTP to facilitate
comparative studies in the region.

The Philippines, with the assistance of IPTP, should pursue
development of a tuna tagging protoccl which can be integrated
in the commercial ring-net fishing operation.

Thailand and Malaysia, with the assistance of IPTP, should
initiate a cooperative longtail tuna tagging program in the
Gulf of Thailand. 1Initial efforts should be to tag longtail
tuna using the existing Malaysian commercial troll vessels and
possibly chartering small vessels from Thailand.

Training course or study tours be held or provided by IPTP for
data collection, data analysis, computer operation, tagging
technique, fishing technique and tuna biology.

The IPTP Tuna Biologist should collect available information
on kawakawa with assistance from participating countries to
update the species synopsis.

Establish a Southeast Asian Tuna Conference as a routine
component of the annual meeting of the Tuna Research Group in
the Southeast Asian Region. The Conference is to provide
region's scientists with the opportunity to present and
discuss current tuna research findings.
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Appendix 1

OPENING ADDRESS
by
Juanitto B. Malig
Director
Bureau of Fisheries & Aquatic Resources

ORGANIZERS of this Tuna Meeting, PARTICIPANTS,
LADIES AND GENTLEMEN

It is with great pleasure that I welcome you today on the occasion of the
Opening of the Second Meeting of Tuna Research Groups in the Southeast
Asian Region.

The tuna resources, including the tuna-like species, comprise a very
important fishery in the Philippines. Tuna has been a top dollar
exchange earner for the country, ranging second among the Philippine
fishery export commodities. With the establishment of the 200-mile
Exclusive Economic Zone, the tuna resources have become even more
important to Philippine fisheries.

Realizing the importance of this meeting of tuna research groups within
this region and the benefits that can be reaped out of the meeting's
objective, I did not hesitate to accept Mr. Sakurai's request to host
this meeting. I know that there are still many questions on tuna biology
and stock assessment yet unanswered. These questions and the conflicts
that shall arise as a result of the EEZ regime can best be resolved
through a cooperative tuna research programme among the ASEAN-member
nations.

It is a very great honour for the Philippines to serve as host of this
Meeting. I certainly hope that, with the experience of the participants,
this Meeting will be a successful regional endeavour.

Once again, I welcome you all, and I hope you will enjoy your short stay
here in Manila.
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Appendix 2
LIST OF PARTICIPANTS

INDONESIA
Mr. Bachtiar Gafa Research Institute for Marine Fisheries
Fishery Biologist JL. Krapu No,l2

Sunda Kelapa

Jakarta 14430

Indonesia
Mr. Jacobus C.B. Uktolseja Research Institute for Marine Fisheries
Head, Skipjack and _ JL. Krapu No,.,l2
Tuna Research Dev,. Sunda Kelapa

Jakarta 14430

Indonesia
MALAYSIA
Mr. Abdul Hamid Bin Yasin Fisheries Research Institute
Fishery Officer (Kuala Terengganu Branch)

Pulau Kambing 20300

Kuala Terengganu

Malaysia
Ms. Chee Phaik Ean Fisheries Research Institute
Fishery Officer 11700 Gelugor

Penang

Malaysia
PHILIPPINES
Atty. Reuben A. Ganaden Bureau of Fisheries & Aquatic Resources
Chief, Fisheries Biology Section Research Division

1184 Ben-lor Bldg

Quezon Avenue

Quezon City

Philippines
Ms. Flerida M. Arce “ Bureau of Fisheries & Aquatic Resources
Supv'g. Fishery Biologist Research Division

1184 Ben-lor Bldg

Quezon Avenue

Quezon City

Philippines
Mr. Noel C. Barut Bureau of Fisheries & Aquatic Resources
Sr. Fishery Biologist Research Division

1184 Ben-lor Bldg
Quezon Avenue
Quezon City
Philippines



THAILAND

Ms. Amara Cheunpan
Fishery Bizologist

Mr. Dhammasak Poreeyanond
Fishery Technologist

UNIVERSITY OF THE PHILIPPINES

Dr. Virginia L. Aprieto
Prof. of Marine Fisheries

ICLARM

Mr. Paul Dalzell
Project Leader

PCARRD

Ms. Rachel B. Bagilat
Sc. Research, Specialist II

SEAFDEC
Dr. Hiroyuki Yanagawa

Researcher on Fisheries
Stock Assessment

USA/NMFS

Mr. Richard S. Shomura
Director, Honolulu Laboratory
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Marine Fisheries Division
Sapanpla Yanawa

Bangkok

Thazland

Exploratory Fishing Division
Department of Fisheries
Samutprakarn

Thailand

College of Fisheries
University of the Philippines
Diliman

Quezon City

Philippines

ICLARM, MC. P.0O.Box 1501
Makati or 1184
Ben-lor-Bldg.,

Quezon Avenue

Quezon City

Philippines

Philippine Council for Agriculture and
Resources, Research, and Development
Los Banos, Laguna

Philippines

SEAFDEC Training Dept
P. O, Box 13-4
Phrapradaeng
Samutprakarn

Thailand

NOAA, National Marine Fisheries Service
SWFC Honolulu Laboratory F/SWC2

2570 Dole Street

Honolulu HI 96822 -~ 2396

U.S.A,



FSFRL
Dr. Tamotsu Yonemori

Director
Pelagic Fisheries Resources

CIDA/SCHOLAR, UBC

Ms. Kae Lynne Yamanaka
Graduate Student

IPTP/FAQO

Mr. Toshifumi Sakurai
Programme Leader

Mr. Mitsuo Yesaki
Fishery Resources Officer

OBSERV
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Far Seas Fisheries Research Laboratory Division

Fisheries Agency
5-7-1 QOrido, Shimxzu
Japan

University of British Columbia
Resource Management Science

Indo-Pacific Tuna Development and
Management Programme

P. 0. Box 2004

Colombo

Sri Lanka

Indo-Pacific Tuna Development and
Management Programme

P. O. Box 2004

Colombo

Sri Lanka

E RS

Alex C. Mole
fishery Biologist

M.,

Jr.

Mr. Edwin M. Rome
Fishery Technologist

Mr., Gregorio P. Garceron
Jr. Fishery Biologist

M. Cesar C, Garcia
lr. Fishery Biologist

Bureau of Fisheries &
Research Division
1184 Ben-lor Bldg
Quezon Avenue

Quezon City

Philippines

Bureau of Fisheries &
Research Division
1184 Ben-lor Bldg
Quezon Avenue

Quezon City
Philippines

Bureau of Fisheries &
Research Division
1184 Ben-lor #ldg
Quezon Avenue

Quezon City
Philippines

Fisheries &
Division
Hldg

Bureau of
Research
1184 Ben-lor
Quezon Avenue
Quezon City
Philippines

Aquatic Resources

Aguatic Resources

Aquatic Resources

Aquatic Resources



Ms. Erlinda D. Ali

Fishery Specialist Extension

Ms. Jessica C. Munoz
Secretary

Ms. Estrella P. Makiramdam
Secretary

Ms. M. Leah P. Macatangay
Secretary

Mr. Romeo A. Santos
Cartographer

Mr. Jose Lactao
Driver

Mr. Roy Garcia
Driver
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Department of Agriculture

Davao City
Philippines

MEMBERS OF THE SECRETARIAT

Bureau of Fisheries & Aquatic Resources

Research Division
1184 Ben-lor Bldg
Quezon Avenue
Quezon City
Philippines

Bureau of Fisheries
Research Division
1184 Ben-lor Bldg
Quezon Avenue
Quezon City
Philippines

Bureau of Fisheries
Research Division
1184 Ben-lor Bldg
Quezon Avenue
Quezon City
Philippines

Bureau of Fisheries
Research pivision
1184 Ben-lor Bldg
Quezon Avenue
Quezon City
Philippines

Bureau of Fisheries
Research Division
1184 Ben-lor Bldg
Quezon Avenue
Quezon City
Philippines

Bureau of Fisheries &

Research pivision
1184 Ben-lor Bldg
Quezon Avenue
Quezon City
Philippines

Aquatic Resources

Aquatic Resources

Adquat ic Resources

Aquat ic Resources

Aquatic Resources
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AGENDA

Tuesday, August 25 1987

09040

1015
1215
1345
1530
1545

= Opening Ceremonies

~ Opening Address

= Welcome Address

S Appointment of Chairman
- Adoption of Agenda

- Coffee Break/Free Time
- Lunch Break

- Status Report

- Coffee Break

= Status Report

Wednesday, August 26 1987

0830
1015
1030
1130
1215
1345

*
*
*

1530
1545

- Status Report

~- Coffee Break

= Status Report

= Status Report

- Lunch Break

- summary and experience papers
Summary of tuna, sailfish, billfish landings
Exploratory Fishing in Thailand

Length frequency and tag returns

- Coffee Break

- Summary and experience papers
Interactions in skipjack tuna fisheries
Biology of skipjack

Thursday, August 27 1987

08 30

*
*

1015
1030

1215
1345

1530
1545

- Summary and experience papers
Fad's in the Philippines

Studies of otoliths of yellowfin

- Coffee Break

- summary and experience papers
Growth of skipjack from tag returns
Hook selectivity

stomach contents of yellowfin tuna

= Lunch Break

- Small Tunas

Auxis fisheries in Batangas

Tuna larvae in Sulu Sea

small tuna fisheries in the Philippines
- Coffee Break

- Mapping

- Discussion for future activities

Appendix 3

BFAR, Director

IPTP/FAQ

Indonesia

Malaysia

Thailand

Japan
Philippines

Sakurai
Poreeyanond
Ganaden

Yesaki
palzell

Aprieto
Yamanaka

Uktolseja
Dalzell
Barut

Arce
Baguilat
Yesaki
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Friday, August 28 1987

0830 - Tagging

* Tagging proposal - Shomura
1015 - Cof fee Break

1030 - Review of tuna fisheries and research in US - Shomura
1215 - Lunch Break

1530 - Coffee Break

1545 - Adoption of final report

- Closing Ceremonies
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Appendix 4

Status Reports:

Malaysia
(1) Status Report from Malaysia.

(2) Tuna Fisheries in Sarawak and Sabah

Thailand

(1) Tuna Fisheries/Resources in the Gulf of Thailand.

Philippines
(1) Status of the Philippines Fisheries for Tuna.

(2) Tuna Stock Assessment Research Project.
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SAMPLING LOCATIONS:

31

Tahle 3 1 CATCH COMPOSTTION OF TUNAS AND SCERPISHES IN WEST SANH

FISH PARKET TAWAL
eatches {rom Sempurna

WEIGRHT UNIT: Kaq

TYPE OF GEAR: PURSE SCINE
SPECIES HONTH
JAN. FED. MARCH APRIL HEI JUNE JULY AG. SEPT. OCT. NOV., DEC. | TOTAL % COMPCSITION
{1} Tunde ared Sonitos
Eastorn Littls Tuna 4,010 M 4,528 3,687 4,242 3,343 2,900 | 2,233 3,301 3,148 | 4,239 | 3,069 | 42,242 39.6%
Frigato/Bullot Tuna 2,824 3,779 3,315 4,957 4,168 3,460 3,720 | 2,368 2,119 3,050 | 3,338 | 4,406 | 41,751 39.1%
t
Yollowfin Tumd 1,020 1,709 1,762 2,106 2,148 913 7,515 | 2,424 1,999 2,223 | 3,338 | 1,399 | 22,776 21
Skijack Tund o 0 3 [} [} 0 o 0 0 0 4 [ [+
(2} Soarfishos
3. commacsion 2,470 7,249 2,648 2,112 1,995 1,084 330 691 2,341 1,057 | 2,012 | 1,700 | 20,467 $3.9%
S, guttatur 1,394 1,486 1,505 2,207 1,564 362 1,249 21 1,306 1,2 | 1,501 | 2,132 | 16,309 44.5%
TALE 91 CATCH COMOGITION OF TS AND STiR FIHES
IN SAMDAKNE (UDST TAand)
YEAR: 1986
MONTH:  JULY
SAMPLING LOCATION: S :WNDAKAI HAHKET jleight: ke
Bate ’ Total | %
Soccles —T T T
1l 2l 3| a|s| e 7| 8 9. 10| 11| 12| 13| ! 15| 6| 17 18] | 20| 21| 22| 23) 28] 25| 26| 27| 28| 9| 0| N
Dogtooth tuna 100| =100 | -~ [ =[100}100| ~|100| 150 150 -1 - ~ | 100} 100 - |150 - - -1 200 - - - 100 - | 100 -] - - 1,550 20.6
Oriental tuna 100| -[100 | - | -[100{100| -|100| 150 150| - | - ~-|1w0)100| -{1s0| -| -f180|[100}) 200 ~ | - |100| -~ ~[100 | - 1,760 | 7207
Bullet tuna
Frigate Tuna *
Sastern Little Tuna [100(150(|200 [ - | -[150]|100| —[100| - [100|] - |- |150]| - {100] ~|100| ~|200f150|100[ 00! - | - |100]|200]| ~ -lw00| ~ 2,200 | 9.
Skio)ack Tuna
Yellowfin tuna “
Algeye Twa i
tongeall Tuna 100\ 150|200 | - | -|150|100| ~|200| - | 200} =~ | ~ 00 =100 - | 200 -| - [200] - - |100] ico [100 o 2,050 | 7.4
[P T [ N N LLLE CEEY PP S LT Spus A avae N N EEEE EER
5. commersoni 150(100| - [200) -|200| - 100|200 ! 200 | 150} 250 | ~ ¢ 200 200 - | 200 -| 200|230 | - [200 [ 150 190 | 250 | - [200] 350 | 10D ] 4,070 | 50.6
S. quttatus 150|100 - [200| ~[200| -« |200|200| - | 200§ 200 | ~ - 200; 180 | 250 | - 200 ~| 250| 250 | ~ |200 [ 150 1oo|:'50 - 200 | 100 | 10C 3,930 | 49.4
i
I Total: |700|500|600 | 400 | — Boo [400[300 800 | 500 | 950 |as0 | = | 300 [60o| 780 450 | 500 | 400 | 400[ 750 | 880 | 400]400 | 300 690| 300 | 200 [ 400 | S0C [ 200 | 15,490 -
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Fig. 3: DISTRIBUTION MAP OF MAJOR TUNA SPP. AND MAIN LANDING SITES OF SARAWAK AND SABAH

FIG:4 THE DEPTH CONTOUR OF SARAWAK AND SABAH
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Table 9 Totel catch of tuns by area and gear from the Gulf of
Theiland, 1984-85,
year | 1984 1985

area I II III v 1 11 11T v
Gear
purgse seine
catch  (MT) 9833 15976 8086 14763 | 10097 10497 17735 22429
effort (day) . | 18911 96227 17194 15234 | 14610 78547 19916 8049
CPUE (kg/day) 519.96 166,02 4+70.28 969.08 | 689.25 133.64 890.L4  2736.56
drift gill net
catch  (MT) 2484 4501 11276 - 2001 5822 10871 -
effort (day) 13501 17582 1637% - 11367 18558  14ekLy -
CPUE (kg/day) J4183.99 256.00 683.65 - 176.64 313,72 74240 -

|7 e

Table & Suacary of dlologicel informatlion studles of coastal tunas in the Gulf of Thatland
I_ [ Pecunaity |Growth| Life
! Spocles [Distribution [Sire coxposition Recruitment Spawning Length at 1t - W
maturity sex Tatlo rate | 8pen| potgeion
Gulf of Thailand ) ] _
Thunnus Adults
toaggo]l Throughout 22-25 cu LY Epst 1 all yoar ‘Ares: edge of f 39,6 cm | Average ‘.\'.0.}0000211.
Thal water Nodes 4n the round the basin of (rr.} 1,400,000 LN 3 2.979 fonibited 1 euch as
of )20 = ostah 'pn‘k 1 Jan-Yeb,,| the Gull (Lt, 83.8- cm/¥o| year
deptn Eaut 35.0-87.0,| Sspt.=Dec. Seapon: 29.1 cm.),
Lerves 51.0 om. Length 22,0 ca. | Kar.-Kay " _“:“’
off Chumpornt ¥eat (upper): Woet (upper) Jul,~Dea. ’
Hakxorn— 31,0, 35.0, Jan.~Yeb,
Srithammarat | 47,0 em, Apr.-June
1530 =, Jent (Jowerin Gept.-Dec.
depth (Mot 26.0, 37.0, Length: 23.0 cm
ebumdance ) 47.0, 50.0 aa. b4 ower)
’ Apr.-¥ay

cht.—Dﬂ.

Extercal snd Iaterpal

Copepod, Acanthocenahaia

Nemstode a2 Trezatode:
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Table & (Cont'a)
Bpecles | Distribvution|Bize composition Recruitment Spawning Langth at Pecundity, [crowthLird It < ¥© Parssite
maturity sex ratio rate |apag Relution
. 3.0223
[Euthvopug | same as 21-60 om L¥ ' East 1 11-21 cm, | Season t 2 37+5 oms | Aversge 3 F=0.0C3015L sane sz
T.tonggol Yodes ¢ Feb,-Kar, | Jan,-Kar. ) 1,730,000 1.2 - T. %oorgel
East 1 21.0,35.0( Aug.~Dea, | Jun.~Auge (Length 39,5 ca/¥o specific species 1
-51,0 om L¥) [:=0.63
31.0 em. |Wept (upper)s Ground ¢ . Apbanurus sp and
Tost (Upoer)s length 1 26.0 on Yot olear . Unidentified cestode
- . Sex ratio:
26,0,47.0 ome , Kar.~Apr.
1119
Jopt !]'-7!1]:)', Jun,~Aug.
25.0,32,0,34.0, |X wer)
42,0 om. Length-25 om.
Kar.=Apr,
Aug.-Septe
Tadle 6§ (Cont'd)
: at |Pecundity|Growth | Life L7t
Spenies Distribution| Bize composition| Recrultaeat -Spawning Leasth ecundiy . " a Farasite
maturity [(sex ratlo| rate | span Relation
5 : N 2,990 .
Auxis saze as 1949 &n.Lr East Area N 250.1 [3 3 W= 0.00002L same sz 2. tonggol
thazard Ts tonggol Kodea: ) Length 21.0 cxm, [ Not clesr (Lr)
East: 27.0,45.0 Febeand | Spesop \
om, Bept, Apr.=Juno Bex'retiof = >3-4
SRR yoar
Xest (upper)s | Zeet {upper) Adug.-Sapt,
35.0 om. | A1 yui— round
Yost (Jowsy) | lemgth; 19-270md
3540 ome Apro-May.
Aug.~Dec.
Yeos wex)
Lengthr 19-27cx{
Apr.-Kay

L Oct.-Nov,.
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Table |. Ancual total landings (MT) of tunas {n the Phillppines from 1976-1986.
YEAR } ' N
1976 | 1877 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 ! 1985 | 1986 | X
SPECIES |
T
FRIGATE/ |
BULLET 28328 | 43007 | 50899 79909| 96874 | 78248 | 67363| 74219| 80305 95718| 87225 | 71100
i
YELLOWFIN 4it78| 63059 | 47029 | 49224| 48023 | S6176 | 51922 | 62036| 589241 64293 | 59510 | 54970
i
SKIPJACK 29174 | 55090 | 49730 | 45084| 31178 | 38439 | 50795| 57151| 4u671| 60536 | 77031 | 48989
EASTERN. 23004 | Su7uu | 36341 | 23094| 20730 | 30891 | u46524 | u8880| 41899 | 41060 42445 | 37601
TOTAL 124984 | 215900 | 183999 | 197311200805 |203754 | 216604 | 242286 | 225799 | 261607 | 266211 |212660
Table 2. A . ;
able 2 f?gga%gmggfm landings (MT) of tunas In the PhiTippines
YEAR .
SPECIES 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | |9ge | X
FRIGATES 6101 | 11318 | 20897 | 3%69u | 53310 | 4714l | 39862| 34097 | 47360 | 53478 44196 | 36132
YELLOWE N/ 12845 | 12260 | 5519 | 11407 | 11696 | 20073 | 19787 | 20507 | 22254 | 22185 |16758 | 15917
SKIPJACK 9816 | 22519 | 14816 | 19834 | 12086 | 17706 | 31188 | 39613 | 28871 | 42433 |51778 | 26460
EAORET LITILE | g | 14289 | 9uss | 7269 | 9958 | 13071| 1uuu2| 12359 | 18832 | 18673 |203u8 | 12982
TOTAL 32860 | 60386 | 5070G | 78204 | 87250 | 97991 | 105279 |106676 (117317 [136769 | 133080 | 91491
L | —
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Table 3. -Annual municipal Jdandinge. (MT).nf tunac in the-Phjlippines from 197R-1986,
T VEAR
SPECIES 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | X
| FRiehIES 22227 | 31689 30002 | 40215 | 43564 | 31107 | 27501 | 40122 | 32945 | 42240 | 43029 | 34967
|
YELLOWF [N 51655 | 50799 | uis10 | 37817 | 36527 | 36103 | 32135 | uisg9 | 36670 (42108 | 42752 | 36326
SKIPJACK 19358 | 32571 | 34914 | 25250 | 18692 | 20733 | 19612 | 17820 | 15800 | 18103 | 22097 | 22943
EASTERN LITTLE | 18906 | wouss | 26873 | 15825 | 14772 | 17820 | 32082 | 36uzl | 23067 | 22387 | 25253 | 21892
TOTAL 92124 | 155514 133299 [119107 (113555 | 105763 | 111330 135610 [108482 124838 | 133131| 113428
TA®LE 4. COMMERCIAL FISHERY PRODUCTION BY SPECIES ¢ GEAR 1986
N BAGNET | TRAWL [mumo-ami | TINSE lawaner | SAM | mws | pusimer Mook JlomoLive | T o T & L
FRIGATE  TUNA 7270 301 14296 22139 10 144 31 5 44156
YELLOWFIN , BIG-EYE TUNA| 218 ilo 12640 3573 163 54 16758
EASTERN LITTLE TUNA 3529 800 1aza 4768 27 20348
SKIPJACK TUNA 681 38929 12108 J 60 51778
T e T A L 11,698 1,201 77,089 42,588 10 144 ’> 28! Sg 133,080
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LANDING BY REGION ( M.T.)

TOTAL

1 Il n NCR W v Vi Vil | vie [1x-A1X-B| X Xl Xt
FRIGATE TUNA { TULINGAN ) 138 | 953 | 241 (82778147 | 24 |[2145|3485(2251 | 915 | 1191|4933 11471 '9—144‘96
| ( ALBACORA } —
YELLOWFIN , BIG-EYE TUNA ¢ Taugaxcr )| 2!7 3 |5i9 1120|1070 517|196 | 1 36 |9470| 104 [3495| 10 |16758
EASTERN LITTLE TUNA'  ( OCEANC ) 38 670 | 602 [3600f0,115 (1379 | 37 379 70| 58 20348
SKIPJACK TUNA (cuLvasan) | 643 | 207 |1238|14981| 907 64 | 155|402 [18597| 233 1a350| 1 |5,778
T 0o T A L 1036 | 1163 | 2668 |24980(10,124 | 3,624 |12777| 5,124 | 2,494 | 1,353 |32,437| 5270 [29,992| 88 |133,080
ANNUAL  MUNICIPAL  LANDING BY REGION (M. T
1 i w | Ner | 1V v vio|vi | vin Jix-a fix-B | x Xt | xit | TOTAL
FRIGATE TUNA { TULINGAN 1} 359|125 | 83 11657 |6660|2105(2453| 1960|2377 (10021 2020|2001 | 1208 (43029
YELLOWFIN, BIG-EYE TUNA  (racecrl 818 | 62 | 3114 5695| 306 | 492 | 305 | 734 | 1436 [16901| 754 8940 | 3195 [42752
EASTERN LITTLE TUNA  Loceanic) | ' 55 1706 [2770|9906 | 224 | 197 | 338|519 | 811 | 276 | 693 |22097
SKIPJACK TUNA touLyasan) | 523 | 25 [ 944 3279| 352 | 2144 | 341 | 381 | 1406|3651 | 1514 | 3162 | 7531 |25253
T o T A L. 1701 | 213 {4196 22337[10,088 | 14,647| 3,323 | 3272 | 5,557 | 35,692| 5,009 |14,379]12,627|133,13!
Table &, Export of tuna by kind, 1980-1945
(in MT)
1980 . 1981 1942 1983 1984 1965 1986
Volume Vaolume . Volume Volume © Volume Volume Volume
Frozen/chilled tuna ] 47,290 i 35,830 17,731 £ 18,532 5 13,387 s 11,899 H 9,168
Smoked : 551 341 193 86 : .
Rmaned : s 18,01 19,411 : 23,537 : 22,599 @ 25,12 : 26,402
iried ' =- Ll
TOTAL 47,912 * 54,204 37,335 42,158 © 36,030 37,211 35,570




Table 8. Export
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of canned tuna

by destination, 1985

(in MT)
1980 1981 1982 1983 Po1984 Po198s T 1986
Creece . : : 15
Australis y 294 . 14 ) 385 i 585 . 137 . )
Ausrria 2 : : 46 24 : 61
Belgium 3 95 51 . 78 69 : 136 29
Canada . 1,687 1,268 ) 1,791 o 2,056 . 2,526 : 1,099
Denmart} 145 : 40 i 15 : 56 j X 114
Finland 243 : 67 165 . 43 : 46 - 31
France N 141 42 . 143 ’ 140 N 103 135
Federal Rep. of Cermany - 1 2,990 Po2,n7 Po3,312 4,763 S 3,936 7,998
Israel ) : 88 122 i3 28 512
Japan 151 ) . 19 . )
Kuwait : ; e 29 : : 19 14
Lebanon p : 72 : 14 P 257 : G
Malta-Gozo K 173 N 101 200
Mozambique 106 . 993
Netherlands : 45 79 64 " 198 ) 192 § 399
Puerta Rico : . 15 43 - 76
Sweden ) 69 : 164 £ 463 : . 553 . 327 : 456
South Africa X ' : . . 27 :
Switzerland N 140 . 126 : 168 . 214 99 : 216
Saudi Arabia : : 29 . .
United Kingdon 1,327 Y 1,368 P3,069 3,050 Doz,8 1,981
U.S.4A. 10,699 13,252 P 13,610 P 10,224 P 15,066 f 12,003
Others . 70 29 N 43 139 4 .
Norway i . . . . 15
Italy . . : : 3¢
..Simgapare ... S :-_-.~.-:-.\.:an.*::\.'v.\,\.\,\.\.\,«_s;.\.«>.\.\A.\-\.\.~_~.~,\,~_¢_~.\.\,,\\.\.\x.\_\-.\_«_\;\_\,\_\.\.\.:‘.\,\.*\A.\\f NASIANAST e 18.
TOTAL 71 : 18,033 19,411 : 23,537 = 22,599 s 25,312 26,402
Table 1O, Export of canned tuna by destinatiom, 1985
(in MT)
1980 o198 P92 1983 P 1984 P o198s Po1986
Canada 11
Denmark 24 N 63 22 ; 45 20
Hawaii . 1,115 ] 325 . 1,018 . 3 . 1 ) ]
Israel : 66 : 73 H 85 : : 45 : 111 3 219
Italy Y 9,480 P 5,651 4,545 P 8,310 6,238 1,669 G
Japan ¢ 1,923 ;3,710 : 5,128 : 4,812 : 6,998 : 6,190t 3,999
Hongkong : 3
Korea 2,067 : : H : : : 1
Panama : 100 :
Puerto Rico : 1,280 H : H : :
Singapore Po4,130 1,69 : ; 593 : : 29 5
Spain 200 H : H : :
Switze: lan 350 ' 533 . . . _
Taiwan : : H : 40 :
Thailand : : 360 : ; 3,746 2,878
Unliaod Kingdom 20 H
U.S.A. 26,770 23,616 6,509 4,796 103 58 190
Others 2 3 : 6 2
TOTAL 7,290 35,830 17,731 18,533 13,387 11,899 9,168
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Appendix 6

Research Papers presented:

6.1

6.4

6.5

o
s
(e}

6,11

6.12

The Status of Exploratory Fishing by Oceanic Purse Seine in the
hAndaman Sea.
oy Dhammasak Poreeyanond

Recover ies of tagged skipjack in the Philippines.
by Reuben A. Ganaden

Interaction in Skipjack Tuna Fisheries (Abstract)
by M. Yesaki

Tuna FAD's in the Philippines.
by Virginia L. Aprieto

Some Aspects of the Biology and Population Dynamics of Skipjack in
Philippines waters,
by D. D. Tandog - Edralin
E. C, Cortez - Zaragoza
P, Dalzell
D. Pauly

Estimat ions of yrowth parameters and migrations of skipjack tuna,
Katsuwonus Pelamis (Linnaeus, 1758) in the Eastern Indonesian waters
as indicated by Tagging Experiments.

by Jacobus C. B. Uktolseja

Methods of aging yellowfin tuna, Thunnus albacares, by increments on
sagittal otoliths and preliminary results of southern Philippines
samples, (Abstract)

by K. Lynne Yamanaka

Seasonal abundance, morphometrics and hook selectivity of yellowfin
(Thunnus albacores) off Darigayos cove, La Union, Philippines.
by E. C, Cortez - Zaragoza
P, Dalzell
D. Pauly

stomach contents of yellowfin tuna (Thunnus albacares}. (Abstract)}
by ¥, C, Barut

Auxis fisheries in Batangas.
by F. Arce

Tuna larvae in Suiu Sea., (Abstract)
by R. B. Baguilat

Small tuna fisheries in the Philippines.
by M. Yesaki
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6.3 Simulation on Interactions Between Small-Scale and
Industrial Tuna Fisheries

by

Mitsuoc Yesaki

General descriptions of small-scale and industrial fisheries as well as
the size composition oE skipjack tuna captured in these fisheries are reviewed
for various countries and/or areas of the Indo-Pacific region. Hypothetical
populations of skipjack tuna are simulated with selected parameters for growth
and natural mortality. Fishing mortality was inflicted on 16-30 cm fish to
simulate a small-scale fishery for juvenile fish and on 45-58 cm fish to
simulate an industrial fishery for mature fish., These respective simulations
predicted a decrease from the unexploited population of 47% and 67%. The
effect of the small-scale fishery is not as pronounced as that of the
industrial fishery because of the shorter time intervals over which juvenile
skipjack tuna are vulnerable to exploitation. Furthermore, the impact of the
small-scale fishery for juvenile skipjack would be less than predicted by the
model because of the 1limited area of the fishery in relation to the
distributional range of 3juvenile skipjack tuna. on the other hand, the
industrial fishery for mature fish will have the pronounced effect predicted
by the simulation, with possible adverse consequences for island fisheries
targeting to an appreciable extent on large mature skipjack tuna.

A model of skipjack tuna migration based primarily on the distribution
of different size classes is described.
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Methods of aging yellowfin tuna, Thunnus albacares, by increments
on sagittal otoliths and preliminary results of southern
Philippine samples

by K. Lynne Yamanaka

ABSTRACT

Methods of etching otoliths and reading increments are described.
Samples were obtained from commercial ringnet catches from the Moro Gulf,
Celebes Sea for length frequencies and for otoliths, Examination of otolith
microstructure using a JEOL Scanning electron microscope verified the presence
of growth zones analogous to daily increments described by wWild {1986) for
eastern Pacific yellowfin, Increment counts indicated a 38 cm fork length
vellowfin was & months old and a 50 cm fish as 1 year old. Growth estimates
were 8 cm and 270 g per month for 20 to 35 cm fish and 2 cm and 210 g per
month from 35 to 50 cm fish, The progression of prominent modes in the
monthly length frequency distributions suggest growth is 7-8 cm per month for
fish in the 22 to 42 cm interval and 2 cm per month for 42 to 54 cm fish,
which corresponded with growth estimates from incremental readings,
Characteristic increment readings were recognized and related to changes 1in
the early life history of yellowfin tuna.
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An analysis of stomach contents of yellowfin tuna captured
by handlines under payaos in the north Celebes Sea

by Noel C. Barut

ABSTRACT

stomach of 620 yellowfin were collected from November 1983 to October
1984 and examined for prey composition and volume. The average weight of the
403 males and 217 females was 52 and 40 kg, respectively. Twenty-four
families, 20 genera and 11 species of prey organisms were identified. Total
stomach contents (chum + prey organisms) averaged 8.1 g/kg for males and 10.0
g/kg for females, which was not statistically significant. The most important
item, in terms of weight, in the stomachs was chum followed by digested food.
The Index of Relative Importance (IRI) showed the principal prey organisms
were skipjack (504 ), yellowfin (434), Loliginidae (256), Balistidae (129) and
Pseudobalistes fuscus (34).




*Aouanbaxy
Suyrdwes Syl uo UOFIBITITPOW YITM 3I03[01d YI1wIEIY wuny IYI jO
280y3 91v peidope spoyism BuyTduws 3yl ‘49T IIQUaId3Q 03 €861
17ady wo13 L19mo ‘Teques 3w $19uBUTI JO 3BOYI pu® 86T I9GO3IV0 03
€86T T31dv woij uoom ay3 jo @swyd xiwp syl Buranp L37D sedurivg
‘gBuTpus] Y9I4 vAEM 318 poloiTuom aiem 83d3uSeq jo sBurpuey Iyl
*apem u29q 8P *8OTISTISIDBABYD TeOTH
~0TOTq IFay3 BuIpnidur £18YsTj 8TY uo Apnig 13ylo ou ‘sautddITIyd
9Yy3 jJo WOTISTIWIS BITIAYBTL @43l UT ATawek peliodea wuni 23188Tiy
JO 8ays1ied peplovel ayl 103 3daoxzy " ((B86T ‘IPTINSEE) ¥IS nng ut
SIXNY [EAlBT JO 8JUBPUNQE VATIW[31 puk UOTINQTIISTP Yl UO puw

(1S6T ‘®peM) swoie Sulussds ITPYl puU¥ SWIOJ [PAIET JO IDUBPUNQE puw

UoTINGIIIBIP ‘UCTIATIOFSP Iyl uo ‘(yReT ‘opvM) SIXNY snuald I3 jo

137

sm103 aTyuaan( pue ITNP¥ Yl JO UOCTIFTIUIID JJTP OTMUOUOXBI Y3 uo
@19m ¥9103d8 @834yl UO peldnpuod BIFpniIe ‘saurddrTIy4 eyi ur
*6dnox3 1331 96UI UO PIJBIIUSIUOD UIBQ AW BITpnis
‘sagek 104 Woe{dyns Byl puw 243-37q 9yl uIJMOTT2A Iyl - 83UO
aaysuadxa azow puv xs8aew] a3yl o3 peiwdwod sw dnoad syyal o1 uaayld
uavq SEBY UOTIUIII® BITIITT L12a ‘@duvizodur €31 jo 3irdsuy
*sousanduvieg
200d pu® YOI Y30q JO EITQEI PYI U0 YSTJ Uoumod ¥ BY Inq AdBD
~ITap ® 30U st 3] ‘uceess ayl Purinp A{TeTIo9dea usmisysy3 1801 jO
Aeisutvu 2yl B® PIAIBS pup Jjuwlizodwr paraprsuOd ST | ueBurIny
pewiwsl AT[ED0] §301n0§81 EBIYI ‘suolw 8wW3urieg jo Ioutaocad ays ug
*£23UN0d 9Yl JO 63JIN0BIX PuTirm 3urIrodwr Iy3l jo auo st dnoisd
BTYI IBYI A0US YITUm (9DTIBTIVIS HAV4H) %E6T 03 76T Woiy euni jo
42318S papuel T¥3I01 SYI JO YO INOQE SWIO3 PUNI ITEBTAJ Iy

uotrlsnpoiqu]

“k

1861 ‘gr-St
3sn8ny woiy eaurddyIIyd '4A31) uozand ‘taisoy Qddd "d°Q Y3l 1w pray

Buti199, 8dno1g ydawesay wunl J1dl Puz 9yl o1 paiusssid 1adey

/T

‘pajusgaad sT ‘IIYO01 eyxXny ‘gardeds Jumurmop IY3 jo B31IN3P3}
182F¥30701q 2wos pur ,U¥BUTNI, Pa[Ted ATTED0T ‘Seuni Teas 3yl jo
A3177PU0S¥99 pPUR BOURPUNGE IATIBIII ‘UOTITeodwod §a1dads ayg

‘86T 19qwadeq 03

€867 TTady woij sv3upivg jo siasusuja pue @39u8evq Aq 3y8nes swuniy

TTeWS jo FBUTPUVT pITOIJUOW jJo 3ITNEwI Y3 @iussaid iaded yr

LoOVHIsgVY

8aUTddITIyg ‘eTTUBK
9921IN083Y 2TIWNbY PUR BITIBYET4 FO NE3ing
/T @31y *}jy Bpraal4

4q

SINILLITIHd ‘SYONVIVH 40 SIIYIHSLA *ddS SIXNY any



138

*(6%761 ‘@pen) Jayvox 'V ur gy o3
vh PUB (0GHT ‘®pwn) PIEZBUI °V UL Cy-6f {83unod awwa 1118 sya
y3noay3 st psiwivdes 3q urD 83dads aml Y3 YyoIym Lq suvsw Lfuc

9yl ‘wd ¢T &01aq 8325 3y ‘s@1o9ds YQog JO IINIXIW B 3Q PTNOD

sdnoa8 9216 289yl ‘3Jusuwozd 334 Jou §T PpIEZEYI °Y Wox3z 194201 'V

BUTIETIUBIAIFTP SOTISTIIIDVIBYD TWUIIIXD Y3 BDUTS 12APAOH

*yg61 19qweidas uf Yyoilwd Isudwq Byl Ul 7§ ‘WO °QT PUB H8E6T
13qWROa(J UT Yo3E®d 33uBUTI Yl UT W G°6 JO YIBueT %NIoJ B y3lTm dnoald
paz18-318aTTrFWS Y3 JO aduvieadds 2yl 103 3dadxad uorlysedwmod 2219

ATy3uow 7Y3 UT UOTIBFIPA YONW JOU O8[¥ §F 313yl ‘*ATqRIIPILVOD

1933Tp 30U op 1¥ed yioq £q 3yInes IeYS0l1 °V JO §3ZTB L

uotr3rsodmo) az1g

*£TTePUOT8EBDD0 papueT

@19m stwerad 'Y pue Seledwqre °L T[PWS JYl SB Tom 8B °*SIUIIIE

*3  *,0vded, 10 ,0qoq, Yita ucridunluod ur auop a13m K3IrariIoR

3uTysT3y Iyl jO 380w udYm 18n¥ny puw AN UT PIPUBT DIeM PIBZBYI °V
‘K@l puw £1Bnigey Ul Joyool 'Y 103 uosves ymed 9yl ‘1edk 943

Inoy8no1y3 sa129ds Yioq 3o 2INIXTW B 8F yo3Iwd Joudulx eyg
*aunf 031 YdIEW UT poumwds usaq aawy K3yl IEyl

2180Tput 4Tqeqoad BIYL ‘vBET 3O 219903D0 03 ATN[ WOl puw £asT

‘3snfny wmoly papue] a1da 7Ly ‘@ ¢T mor3q °‘dds eyxny yywvuwg

*»gET UT pUNO3 30U I9A ING (86T duUnf UT saTITauenb aBaey uy

pIpUR 219a BTUTIFE SNUUAUING  *#86T UYDIWK puv ggel Iaqmaides
utl sBurpuwy Aead YITA IBVA Yl JO EYIUCW TRIIAIE UT pIpumy

919m paezrRUI *Y °HgeT 3O aung puw KBN UT puw CgET FO I8nIny

ut ywad puw 1aqwaldas o1 yridy moay s¥uypusy 31q Yarm 2994 243

Inoygnoayl Teydox sIxny Af3urutmopaid 8F 938> 3Iaudeq Iyl

-G -

tputy
Ut 2%eM S¥ Md1D PUR 104BT 01 AEAY UIATY ¥aUO Y3 91w Kay3 se
‘gisyeq ¥ UwWYl §5BT BT YIIWD By3l IF A1awynotaaed’papus| wopTas §1

BUN3 9733177 U1938¥8 3yl °wun3 21%¥Taj 2yl Lq pamoTl0j papusr

§9102d8 JUBUTWOP Y3 S} Wunl B[N a8yl - (BFUFIFE Snuuiyang)

BUN3 ®T33TT UISI8EP Byl pug (piwawyl °y) wun3 93188713 oy

‘(TeYd01 8IXNY) wunl BTINQ ayl ATsmwu ‘wapseds saayl 3o pasodwod

A11ensn w1 svfuelieg ut papuwy Futeg YoiEn ausfuring,, ayg

AJTTPUOSERS PUB 3DUBPUNYY AATIRTAY 'UOTIT50dWON S9199dg

*(1 2an¥14) ORTIUY ]jO SIWTIBWOS puE

K1awa jjo Keq uedeTeq ut ArIe[n8ai usy: Tequmes ut pasvq s3audurx
ay] -Aeg uedereg 3JO 9PIE OBTIUY #L3 e3 dn "oqo] 3jo ‘pumTsy
ueqeITI®) punolr ‘sedusirg pue auomcﬂr uswmlag *Aeg seSumleg jo

5181EA 3Yl 31® 918u¥eq Jo spunci¥ BUFYsT TEUOTITPEIL Byl

spuno1n AuTysTi
"ZQRT '=nsar ap £g pIqrivsep 6T
1998 yioq jo uorierado Buyysyy 3o poyasm syl “uerj SupTooyas
8313 243 S9YO3IWD 10 (BPUOI INUODOD PUR DOQUEEG FJO FPRW VDTAIP
BurjeBaxB8w yst13) 0404, YIm uoiidunfumos ur meiwiado 1M{3ITI 3]
‘woyl Butpunoaianyg fLq ystjy sayodI®D puv FiaEETI Inoyltm 10 Yiym
spouBq 98N 19UBUYTL dYY L' of 01 ¢ wWoay pafuel eTeREsa BYI JO
s8vuuol 8yl YBT3 PIILVIIUIDWOY IC 1UPIII¥ 07 sIBI] puw edueq
pa23f3711 1no gasn yoyym adLa 13w IITT =y 3o 81 jaufwqg ayg
caend, zo 39udura oyl puv | Fruemq, 8% umowy AYTevot ‘1aufeq
2yl mww pesn Ajuowmod 1Fcm Y3 Ing esFuPIRY LT suny Ia1w3Ta]

8ay1 Butyoled s1ved snotiea BI¥ 219131 3IW1 pelrodai BT 11

Iwen FuTusTd



139

*dd 91 *LIT9dMCR/SOSH/dN/TE/ dLdl
~wojlay wTeySY 158OYINOS Y3 JO 0} fuog pue wuny jo
soyoeds aamjemmy 28 pue [rems o3 Aoy uopyexysniil ‘286l W ‘INVSZL

*dd 9

*ZIT94K/28/SOSE/ N ALdI  °*=aujddiriyg oyl puw eymeuopuy
Ul S9T43YST4 TUNL JO SNUIS OUL °TSGL THSIX ‘W Puw 41 ‘GLIIAM

°ggb-sbr 1S
TeYIng  "YSTd *ASd;  CIPTIA USTJ ST CHI9jEA
*11y4 Y} WoJF SOYSTF O}I[-TUN} pU® BUN} JO IeATe]  °IGEl

O.lemmN" .-HHB om_MMw
*Ax3s *TPITM USTJ °S°n  °STXNY suad ‘sepruunylr
Arwey .Ho.uuxues a3u3yay aurddITIYd 9Y) uo S230N °*6¥GT  *Q°D ‘aava

+dd g9 ‘g1 coN 9g1sdouls SaTJIIYSTH

o¥d °Teyood °y ‘vumy 3O0[INQ PUE PIUZEY SIXNY
tguny o3ed71a3 uo viep [ed1dororq jo sysdouks  1gel  *N*U *vallon

*dd p1 *ITI/WNVE®/SOS &/ T8/ dldL .
goutdd 17Ty @y3 JO Saedn Juiysiy euny *g86T S°Y "Yd SOSAL

gautdd1TTYd 9Y3 JO IF3I9TIVIS SITISYITS *296T Hvdd
*gefusys oy3y uy saurddyTrIyd oyl jJo

Lyysa0ayu  *STEAYL ‘S| “©8g NINS dY)} UF IwAIU]
3j1[-vUN} pue® BUM} JO AJUIMID0 puw uoyydyaasag *ze61 U ‘IVIIOYE

eq10dax seasdoad paysyrqndup ..wmmﬂ,iu...m
uy pspue sajoads ayjr-vum} [TUws JO STEATRUY Ydjen  *¥e6T °d tEY

SONIRJ LA

T S799T0€°0 = ¥ = ¥9xes ylog

949°¢
T 98%7100°0 = 4 = m
919°¢ T €E0T00°0 = H = 9
1yo3ed 3Iauurz syl 104
L9¢ ¢ T GLERVOQ 'Y = M = 8IX38 Yjog
coc’e T LEESO00'0 = M = &

9c°¢ T LISY00°0 =4 = 9 .
iyo3ev 3auBeq ay3l 104
:9q 03 pe¥andwod axsm 1ead ylzoq 4Lq

I1y3neo TOY00X °V 103 99NTBA UOTSI2AUOD 3IYBFam-yidual syl

diysuorasTay 3Iyudrem-yiduar
(T *B1a) 4
m> g°gT 3INOQE 1I® PIIBWIIFR EEA LITINIPW ISATF I® 32T BYL
s1eqmedwqg puw isqumades ‘ATn[ 'yDIvy Ul PIAIIBQO IISM BIUO
@an3ew puw 4wy Ul paiendde ysyj arrusanf ‘Aeg usiwyeg uy
'peiIdval0ad 'aq pInovd potled
gutumedes 2yl I8yl IIBDTPUT YOIyYm 13qEWeDIQ DUE uw-ﬁ-«?fnz ‘ATnr
‘aunp ‘yoaey UT 14 ‘WO (7 BUlAnEERW UETJ U PUNOZ Ilsa EITAWAD
Suraniwy *ygEY UT 1949039Q o3 1dqueldas puw fpeT JO 18qO3IQ U

mjwad Y114 19queildas o3 AN woal puk A¥y 07 ([IIFY MO1] PRPIODII

219m TOYo0X 'Y jo =7Tusan{ ssyowordde puw Leg ewduwivg uj

£3TAN3PY TENX9S 3IF 9273 puP UoseaS duiuapds 'UOTITPUC) TEPEUOYH

-4 -



140

OCCURENCE AND DESCRIPTION OF TUNA AND TUNA~LIKE
LARVAE IN THE SULU SEA

By
Rachel B. Baguilat

Philippine Council for Agriculture and Resources
Research and Development
Los Banos, Laguna Philippines

ABSTRACT

A total of 248 tuna larvae was sorted from the ichthyoplankton samples
collected on board the RV SARDINELLA in the Sulu Sea during the
October—November, 1982 and February-March, 1983 cruises.

Six genera and 6 species were identified. These are: Thunnus albacares
{yellowfin), Katsuwonus pelamis (skipjack), Gymnosarda unicolor (dogtooth
tuna) Acanthocybium solandri (wahoo) Auxis thazard (frigate tuna) one
unidentified species of the genus Euthynnus and four unidentified species of
the genus Auxis.

During the October-November, 1982 cruise, T. albacares and K. pelamis
were the most abundant with T. albacares larvae more widely distributed.
Auxis Species predominated during the February-March, 1983 cruise, In
general, tuna larvae were found to be abundant during the PFebruary-March, 1983
cruise and more concentrated in southern Sulu Sea. The abundance of tuna
larvae during the said period coincided with the prominent peak of spawning as
reported in the literature,
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Table 1. Monthly data on landed catch of bagnets at Wawa, Batangas City

Ho. of No. of i Total Landed Cateh Species Composition/Wefght in Kilograms
- Boat - Catch per Y — = : - -
Honth 5632;:” Lan;eti Bost (kg) . A. rochet | A, thazard E. alfinis [T. albacares | Decaperzrus spd  Other fish Squid
April 183 : 7 40 11661 29 : 5020 : . ; 6166 50 425
Hay 20 13 t o S01a8 : n T 26120 B 2840 880 : 11740 977 7760
June : 25 178 : 45,493 : 256 P 3303% 1240 251) : 6684 1900 124
July r 16 a7 : 43010 : 49% : 80680 : 750 560 1030
4o* .
August ' 17 145 55310 3 18) : 51040 : 280 : : ¢ 2650 : 500 200
220% . .
September 19 194 t 38307 197 30146 : 5453 : 20 1 ' 1720 : 688 £0
838 .
October : 17 147 9451 ' &4 i 3800 : 2280 : 3 620 1633 280
November 12 e 29760 254 : 25780 ' ' ¢ 2120 : 1860
December b 7 ! 2942 173 i 1858 : ' 4 995 : 89
January ‘8% 5 208 $ 74312 ' 362 ¢ 86 : * t T 35703 : 39218 305
February 6 123 R ¢ YAK] 152 d 400 ' 120 ; 1 t13688 ! 4508
Harch : 8 209 23053 : 10 : 3185 * 2115 i t 13306 4020 427
April ' 7 161 1918 ' 120 : 13964 t 75 3 ' : 2756 : 1095 1425
May : 16 204 P 133825 : 856 t 120405 : : : T 11565 H 840 1015
June & 141 82845 : 587 : 80815 4 2 1060 : 660 310
320% .
July :oon 168 49848 ¢ 297 i 58185 : 8 : 760 243 280
1640%
August 3 &1 5850 : 143 510 : 160 : :
24934%
September 10 173 66067 : 266 27 : 77 210 17800 1871 1148
: . 10973% R .
October 10 170 55613 : 268 ) 24440 80 8090 580 1450
* "tulingan" small Auxis below 15 cm.
Table 2. Monthly data on landed catch of ringnets at Sambal, Lemery, Batangas
: No, of Ho. of . Total Catch Catch Species Composition/Weight in Kilograms
. Moath o Sampling Boats Landed . per
Days Landed (xg) 3 Goat A. rochet A. thazard E. affinis K. pelamis . albacares  Decapterus spp . Others
April'8) 7 206 N 6755 f 33 4955 . : 1800
Hay 31 793 105202 133 7805 13 : s ;97189 215
June . 27 594 78306 : n3 : 3293 : 2914 576 : 70925 575
July 28 548 : 59083 : 108 4636 ;27653 60 1 24845 1390
: August : rid 530 28818 H 92 279 43434 5005 100
: Septamber 29 431 : 21093 49 ;10313 % : 7640 3140
: October 7 418 : 5470 ' 18 nz ¢ 12296 i 45 B 1692 1720
¢ Novesber 21 263 : jone 39 1750 i 2328 H 180 : 5860
: December 28 572 ; 11988 1] 7565 2573 90 : 1760
Januacy 'Bh g k) 507 ' 7305 2 5250 : 135 1 320 1600
. Fedruary 26 749 : 20250 27 17960 : s H : ] 1080 1210
. HMarch H is 188 1 525 B 19 3 2678 : 88 1 : : 760
; April : 12 320 : 4503 : 38 . 5235 95 ' 55 ' 5. : 120
; HMay ' s 194 ' 26250 s 135 s 19250 t ' : ' 5760 1240
s June P n 795 . 15990 ; 82 : 3675 1 3835 T ) 7980 500
: July 15 182 : 11195 : 62 : 200 3 18SS ' ' 8560 580
: August P 1H ne 3 s . 70 : 6265 ¢ ¢ 1040 440
565«
: September ; 17 293 3 17775 H 61 B 3156 H 6287 3 200 H 4168 3400
1 October ] 15 15¢ 1 6688 H (33 i} 31970 H 15 T T : 1160 1560
:  Novesbar t 15 225 10765 H a8 H 735 1 770 H : 5320 3940
1 December 1 ] 6 H 6935 H 2 ] 150 : 4095 H T T 2700

* small Auxls
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