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PREPARATION OF THIS REPORT

This document was prepared by T. F. White and M. Yesaki of the
South China Sea Fisheries Development and Coordinating Programme
(8CSP). Information contained herein were obtained from many
sources including the Statistical and Research Divisions, respec-—
tively, of the Bureau of Fisheries and Aquatic Resources (BFAR)
in the Philippines, an internal report prepared by Woo Il Choo,
a congultant to the SCSP, and the Marine Fisheries Research
Institute (BPPL) in Indonesia. A full list of contributions is
supplied at the end of this Report. '
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L. INTRODUCTION

Commercial tuna fishing has developed rapidly during recent years
in the Southern Philippines and Eastern Indonesia, The initiative for
this development has come primarily from the private sector in the
Philippines while in Indonesia, the Government has provided the impetus.

1.1 Philippines

Two related developments.during the last decade were respensible
for this development in the Philippines. Two tuna purse-seine vessels,
the 420 GRT, FB "Southward Ho' and the 283 GRT, FB "Royal Venture",
chartered by the FAO South China Sea Fisheries Dévelopment and Coordinat-
ing Programme (SCSP), conducted exploratory tuna fishing in Southern
Philippine waters from late 1974 to mid-1977., 1Initially, these vessels
attempted tc capture free swimming tuna schooclg and schools associated
with floating objects during daylight, but with mixed success. However,
at this time, the Philippine fishing fleet had been. evolving an artisanal
fishin; rechnique involving floating bamboo rafts (payaos) to capture
smaller pelagic species (sardines, Sardinella sp; mackerel, Rastrelliger
sp; round scad, Decapterus sp and bigeye scad, Selar sp) as well as tunas.
These species were captured around the payaos at night using ringnets
(a "purse-seine' type of net, which has the bunt in the centre, rather
than the end of the net) and small purse-seines, Larger, deeper swimming
tunas also attracted to the payaos were captured by handlines.

The "Southward Ho" and '"Royal Venture' adapted. the payao tech-
nique for their larger purse-seine nets and made some impressive catches
attracting the attention of the Philippine fishing industry (Chikuni, 1978).
The local fishermen quickly expanded and further developed the payao purse-
seine fishery, introducing payaos into deeper, offshore waters in increas-
ing numbers. By 1979, eight fishing companies were operating about 50
large commercial purse-seiners (2504 GRT) in the Philippines, with an
aggregate tonnage of over 10,000 tonnes (Aprieto, 1980). The fleet
comprised a wide variety of vessel sizes and engine capacities, as prac-
tically the entire fleet consisted of vesselg converted from some other
fishing activity, e.g., trawling, longlining, pole and line fishing, etc.
Many of these used vessels were imported, including some older and smaller
vessels from the U.S. purse-seine fleet.

Payaos, referred to internationally as Fish Aggregating Devices
(FAD) consist of rafts constructed of bamboo and more recently, a wide
variety of materials including steel, from which are suspended fish
shelter materials such as palm fronds. These are anchored in favourable
locations, attracting smaller pelagic species which in turn attract tunas
and other larger pelagic fish. Pavaos are now sometimes anchored more than
100 miles from shore in depths up to 2,000-fathom (for details of payaos
construction and deployment, see de Jesus, 1982).



Payaos attract a variety of species and consequently sizes
of fish. The ringnetters and smaller purs2-seiners principally target
their efforts around the payaos upon the smaller pelagic species and
consequently adopt an appropriate mesh size for their nets. Stretched
mesh sizes in the bunt typically range from 14 to 23 mm and in the wings
from 43 to 50 mm. Ringnets typically measure between 300 and 500 meters
in length and from 20 to 50 meters in depth. Similarly, the smaller purse-
seine nets measure around 600 to 650 meters in length and around 150 meters
in depth. While these gears do catch considerable quantities of tunas,
they are generally inefficient for the purpose. The larger (250+ GRT)
purse-seiners, targeting principally on tunas, employ gear specifically
for this purpose. Ners average 1,000 meters in length by 600 meters in
depth with mesh size in the bunt around 60 mm and in the wing around
85 mm.

While the tuna landings in the Philippines have increased
considerably in recent years, the combination of increasing numbers
of payaos being deployed further offshore, together with the rapid
expansion of the purse-seine and ringnet fleet, particularly the
smaller class of vessel (50 to 200 GRT) has resulted in increasing
catches of juvenile tunas,

1.2 Indonesia

In Indonesia, state—owned pole and line fishing enterprises
were established in Aer Tembaga (Sulawesi) and Ambon (Ambon) in 1961.
The Indonesian Government encouraged the expansion of tuna fisheries
in the early 1970's by increasing credit to the existing/State enterprises
and by establishing another pole and line fishing enterprise at Sorong
(Irian Jaya). The majority of the vessels owned by the State enterprises
are 30 gross tonnes. Besides the State enterprises, there are private
pole and line fishing companies at Aer Tembaga, Ambon, Kendari (Sulawesi)
and Ternate (Halmahera). Pole and line vessels of the private companies
are generally smaller and range in size from 9 to 30 GRT. At Ternate,
there is also a joint-venture company operating with two, 200 GT pole
and line vessels and very recently, a 550 GT purse-seiner (Unar, 1981).

Tuna longline fishing was introduced to Indonesia, 1n Bali
in 1973, using a fleet of ex-Japanese longline vessels. The fleet now
consists of 20 vessels from 111 to 300 GRT.

Skipjack tuna landings in Indonesia during 1978 totalled
33,515 tonnes, of which 28,117 tonnes or 847 was landed in Eastern
Indonesia,



1.3 Research

The expansion of tuna fisheries in these two countries and
the reported high incidence of juvenile tunas caught in the Philippines
has raised concern among officials and called attention to the need to
monitor developments for proper assessment and management of the resource.
In Indonesia, there is concern about the development of the payao fishing
techniques and introduction of purse-seine vessels and the impact of these
upon the present, successful pole and line fishery.

The South China Sea Fisheries Development and Coordinating
Programme (SCSP) convened a workshop on the tuna resources of Indonesia
and Philippine waters in Jakarta on 20-23 March 1979 (SCS/GEN/79/21) to
review the available information and define priority research activities.
One of the recommendations of this workshop was the '"planning and carrying
out by both countries of a comprehensive survey programme of the size and
specles composition of the tuna catches by different gears in various areas
throughout the year'. Following this recommendation, a joint Indonesian/
Philippine Working Group was formed under the South China Sea Fisheries
Programme and the Biological Data Collection System for Tuna and "Related
Species in Mindanao (Philippines) and Eastern Indonesia was established
with financing through the Programme of Assistance to Developing Countries
in Planning the Utilization of the Living Resources of the Expanded Economic
Zones (GCP/RAS/089/NOR). This project was approved in June 1979 and funded
for one year with monies totalling US$65,100 from Norway. Sampling acti-
vities were initiated in November 1979 and continued through December 1980.
The purpose of this project was ''to set up the operational infrastructure
for sampling in the region described, and obtain biological data on species
composition, length/weight composition, maturity and seasonality of tunas
and associated species (small pelagics) in the landings of Mindanac
(Philippines) and Eastern Indonesian region for stock assessment and
management purposes' (Buzeta, 1981). B

Subsequently, the programme has been continued by the Philippine
Bureau of Fisheries and Aquatic Resources (BFAR) and the Indonesian Insti-
tute of Mirine Fisheries Research (BPPL), respectively.

At the 6th Joint Meeting of the IOFC/IPFC Tuna Management
Committees, held in Western Australia in February 1979, many coastal
States expressed a strong interest in entering or expanding the fisheries
on surface tuna in their waters. The Committee, however, noted that the
lack of information available about the tuna resources, the current exploi-
tation rate, size, specles composition, etc., was a serious constrailnt to
national development,

A project entitled "Investigation on Indian Ocean and Western
Pacific Small Tuna Resources' (GCP/RAS/099/JPN), funded by the Japanese
Covernment was initiated in September 1981, to provide information on
the magnitude and distribution of stocks, the location and timing of
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productive fishing grounds and catch rates to be expected by different
types of fishing gears. The Philippine/Indonesian fishery was identi-
fied as a priority area for the study.

This document is a report on current progress with the project.
As most effort to date has been directed towards the Philippine fishery,
this report deals essentially with the situation in that country.

2. BIOLOGICAL PARAMETERS

2.1 Identification of species

The tunas and tuna-like gpecies belong to the family Scombri-
dae. Seven species from this family are the basis of the tuna fisheries
in Indonesia and the Philippines. These are listed in Table 1, together
with certain morphological information about those fish commonly landed
in these two countries. The ''common' size range shown on this Table
depends upon the type of fishing gear used. For instance, skipjaek
and yellowfin tuna captured by ringnets are generally in the 20 to
40 cm size range, whereas yellowfin tuna caught by handlines are
generally much larger between 80 and 150 cm.

Identification of the tuna species i1s a major problem in this
area, both for the compilation of the published National statistics and
some aspects of this sampling programme. Bigeye tuna are extremely diffi-
cult to distinguish from yellowfin tuna in the size range of the fish
commonly encountered in the catches of the surface fishing gears, i.e.,
less than 40 cm, and are generally pooled together as 'yellowfin' tuna.
Where sampling has attempted to differentiate between these two species,
the results suggest that perhaps 10%Z of the smaller "yellowfin' tuna
landed by surface gears and perhaps 2Z of the larger "yellowfin', landed
bv the handline vessels in the Philippines may be bigeye tuna. In Indo-
nesia, industry sources suggest that 1% of the yellowfin landed by the
pole and line fishery are bigeye tuna. The tuna longline fishery in
Indonesia does however differentiate between these two species and here,
the ratio of yellowfin/bigeye is around 3:1.



Table 1. Maximum and common size range ol tunas landed in
the Philippines and Indonesia

S P E € I E § } LENGTH (cm)
Common name Scientific name Maximum Genmen Bog
range
Bullet tuna Auxis rochei 30 20 - 30
Frigate tuna Auxis thazard ' 50 20 - 40
Eastern little tuna Euthynnus affinis 70 20 - 50
Skipjack tuna Katsuwonus pelamis 80 20 - 60
Yellowfin tuna Thunnus albacares 190 20 - 150
Bigeye tuna Thunnus obesus 200 20 —-150
Longtail tuna Thunnus tonggol 105 30 - 50
Southern bluefin tuna Thunnus maccoyii - -
Albacore Thunnus alalunga - -

There are similar difficulties in differentiating between frigate
tuna (Auxis thazard) and bullet tuna (Auxis rochei). Only frigate tuna
(Auxis thazard) are recorded in the Philippine national statistics. How-
ever, detailed sampling indicates that at some landing centres, particu-
larly those around the inner Archipelagic waters, up to 80% of these fish
are actually bullet tuna (Auxis rochei). Overall, it is probable that
50% of the "frigate tuna' landed in the Philippines are actually bullet
tuna. The situation appears to be similar in Indonesia. This is dis-
cussed further in Section 3.2.1.

"Albacore' and '"Bonito' are sometimes listed among the Philip-
pine landings. Albacore (T. alalunga) occur rarely in Philippine waters
and it can be generally assumed that the fish referred to are yellowfin
tuna. ''Bonito" is a general term used to include small species of frigate
tuna, bullet tuna, eastern little tuna (E. affinis), longtail tuna (T.
tonggol), and occasionally the oriental bonito (Sarda orientalis).




2.2

Maturity and spawning

A principal objective of the biological sampling programme was
to determine the proportion of juvenile tunas landed by the various fishing

gears.
Table 2

ted tuna species in Indonesia and the Pacific Ocean.

"Juvenile" was defined as all individuals that have not yet spawned.
summarizes published estimates of size at first maturity for selec-
In January 1982, a

study was initiated as part of this project on the maturity status of
female yellowfin tuna landed by the handline fishing fleet at Ceneral

Santos, Mindanao,

in the Philippines.

Table 2. Estimates of size at first maturity for selected tuna
species 1n the Indian and Pacific Oceans
Size at first
Specles Area maturity Source
(cm)
Frigate tuna Eastern Indilan Ocean 38 - Yesaki et al., 1981
Eastern Pacific Ocean 37 ~ 4l Klinmaung, 1978
Eastern little tuna Western Indian Ocean 43 - Yesaki et al., 198l
- Eastern Pacific Ocean 37 - 42 Klinmaung, 1978
Skipjack tuna Pacific Ocean 45 - Kearney, 1974
Yellowfin tuna Pacific Ocean 52 - 91 Given in Cole, 1980
Eastern Pacific Ocean 70 - 80 Knudsen, 1977 -
" Philippines 60 - 70 Wade, 1950
Bigeve tuna " Pacific Ocean 93 - 119 Given in Calkins, 1980
Pacific Ocean 84 - 95 Yuen, 1955
Western Pacific Ocean 90 ~ 100 Kikawa, 1953
Longtaill tuna .Western Indian Ocean 44 - Yesaki et al., 1981
Eastern Indian Ocean 45 - 50 Sivasubramanian, !98]
Western Pacific Ocean 45 - 50 Klinmaung, 1978




Results to date suggest that yellowfin tuna above 110 cm in
length contribute the greatest to recruitment of the species in Philip-
pine waters, due to the apparent absence, or at least relative absence,
of the smaller (60 to 70 cm) fish which is the size at first maturity
described by other workers. No similar data has been collected during
the present study for the other tuna species, The following are assumed
as the size of first maturity for the species occurring in Indonesia and
Philippine waters; frigate tuma - 38 cm; bullet tuna - 38 cm; eastern
little tuna - 42 cmj skipjack - 45 cmj yellowfin - 60 to 70 cm; bigeye -
90 cm; longtail tuna - 45 cm. Bullet tuna probably reach maturity at a
smaller size than frigate tuna (Uchida, 1981), however, as these species
are not differentiated in landing statistics, 38 cm is assumed for both.

The International Commission for the Conservation of Atlantic
Tuna (ICCAT) recommends a minimum welght limit for yellowfin tuna in the
Atlantic fishery of 3.2 kg (corresponding to a length of 56 cm), based
on evidence which suggested that the average long-term yield in this
fishery would increase accordinglyv. The relevance of this recommended
size limit to the Philippine/Ind: :sian yellowfin tuna stock (not neces-
sarily implying the existence 6f a unique local stock) is not known in
the absence of any other population pdrameters., This size is less than
the size at first maturity. :

From a more practical point of view, the majority of the
"larger', yellowfin/bigeye and skipjack tuna are exported. These
exporte are tha haciz for the developwentt aund operation of the purse-
seine fleet in the Philippines. and the pole and line and longline fleets
in Indonesia. European and Japanege export markets will only accept
yellowfin/bigeye tuna equal to or greater thanm 10 kg, although U.S.
markets accept yellowfin/bigeye above 10 1bs (4.5 kg) and skipjack
tuna above 4 1bs (1.8 kg). No other species are exported from the
Philippines and only albacore additionally from Indonesia. However,
vellowfin tuna between 1.8 kg and 4.5 kg, which are too small to export
to the U.S.A. as ''yellowfin" are usually exported as 'skipjack'. Market-
ing criteria, therefore, provide yet another set of critical sizes, 1.8
kg for skipjack and yellowfin tuna and 4.5 kg for yellowfin tuna. 1.8 kg
is equivalent to a length of 45 cm for skipjack and 46 cm: for yellowfin.
4.5 kg is equivalent to a length of 63 cm for yellowfin tuna. For prac-
tical purposes, the length/weight relationship for vellowfin tuna can
be used for bigeye, as they are not differentiated by the market in
the smaller size ranges. Table 3 gives the coefficients a and b for
the relationship between length and weight in the formula WT = a L 7,
for selected tuna species over the size ranges of tuna encountered

*during this study.



To summarize the above, the following lengths are of interest
for this study:

Yellowfin tuna - 46 cm minimum exportable size to USA
(Bigeye) - 63 cm minimum exportable size to Europe
- 60 cm size of lst maturity

- 56 cm ICCAT recommended minimum size lst capture

Skipjack tuna - 45 cm minimum exportable size
- 45 cm size of lst maturity

Eastern little tuna - 42 cm size of lst maturity
Frigate/bullet tuna - 38 cm size of lst maturity
Longtail tuna - 45 cm size of lst maturity

Table 3. Length-weight relationships of selected tuna species
in the Indian and Pacific Oceans

Where Weight = a Lengthb)

Species Area Size range Coefficients Source
(cm)
. -5 .
Frigate tuna Western Indian Ocean 22-45 a 1.1 x 10 Yesaki et al.,
g b 3.119 1981
-5 .
Fastern little tuna | Western Indian Ocean 25-29 a 1.5 % 10 Yesakl et al.,
b 3.034 1981
-5 . .
Skipjack tuna Indonesian waters 30-58 a 1.425 x 10 Unpublished
b 3.085
-5 .
Yellowfin tuna Indonegian waters 27-70 a 3.106 x 10 Unpublished
' b 2.869
. - -5
Bigeye tuna Western Pacific Ocean 70— a 3.66 x 10 Nakamura et al.,
b 2.902 1966
-5 :
Longtail tuna Eastern Indian Ocean 20-61 a 2.2 x 10 Yesaki et al.,
b 2.947 1981

|
|
|

|
|




Lengths mav 1n turn be converted to age by means of the von
bertalanffv growth equation. Selected estimates for the parameters of
this equation are given in Table 4. Table 5 1llustrates the age of the
fish corresponding to the lengths shown above. It 1is not intended here
to debate merits of the various growth equations that have been derived
for skipjack and yellowfin tuna. This is examined by Wankowski (1981).
[t appears, however, that vellowfin tuna spawn sometime after their
second anniversary (2+ years) and probably at the third. Most other
species 1n this study, including skipjack, spawn after their first
anniversarv (1+ year).

3. PHILIPPINE TUNA FISHERY

3.1 Landing statistics

Philippine fisheries statistics differentiate between the

commercial and municipal sector of the industry. The differentiation
is based on the vessel tonnage; vessels below 3.0 GRT are classed as
"municipal', and above, ''commercial''. Prior to 1976, published statis-

tical data is only available for the commercial fishery.

Tuna production in the Philippines (both sectors) has increased
from 9,261 mt 1in 1971 te a peak landing of 216,000 mt in 1977, The tuna
Tandings i1n 1980 were 201,000 mt.

Tuna production by species group and fishery sector for 1976
to 1980 1s shown in Table 6. The municipal sector provided 577 of the
total tuna landings in 1980 and the commercial sector 437%. These compare
with 857 and 157%, respectively in 1976. The major reason for the increase
in the contribution from the commercial sector has been the development
of the purse-seine and ringnet fleets,

These published statistics show frigate tuna to be the major
tuna species landed by both commercial and municipal fisheries. In 1980,
the proportion of the tuna landings contributed by the various species

were as tollows:

%4 of % of % of
Speclies Coumercial landings Municipal landings Total landings
Frigate tuna 61 38 48
Yellowfin/Bigeve 13 32 24
skipjack 14 16 16
Eastern little tuna L1 13 12



As discussed in Section 2.1, misidenrification of tuna specles
is one of the major problems with the published tuna landing statistics.
In fact, a considerable proportion of the "frigate'" tuna are small skip-
jack and even small yellowfin tuna. Unskilled enumerators often classify
mixed small tuna as '"frigate'. This partially explains the high percent-
age of "frigate" in the Philippine tuna landings and will be discussed
further under the analysis of the tuna sampling programme recults
(Section 3.2

3.1.1 Landings by region

Tuna landing statistics are published both by political Region
and by Statistical TFishing Area. The former has no relationship to fish-
ing grounds, seas, or bays, whereas the latter divisions are based on
fishing areas. The 24 Staristical Fishing Areas and the fishing grounds
thev include are shown on Appendix Table A. The 1978 and 1980 landings
for these Regions are shown on Table 7 and Appendix Figure 1. Approxi-
mately, 407% of the total tuna landings are caught 1n the seas surround-
ing Mindanao, approximately 15% around Luzon, 15% from the Sulu Sea_and
off Palawan and the remainder (30%) from the inner Archipelagic waters
such as the Sibuyan Sea, Visavan Sea, Leyte Gulf, etc. The majoritv of
the tuna from the latter area are frigate and eastern little tuna. The
majority of the larger vellowfin tuna are caught 1n the seas around
Southern Mindanao.

3.1.2 Landings by fishing gear

The published fishing statistics for the Philippines discing-
uish between the tuna catches by fishing gear for the commercial (vessels
above 3 GRT) and the municipal (vessels under 3 GRT) sector of the industry.
Landing by fishing gear for 1980 by fishing sector are shown on Tabies
8.1 and 8.2.

Tunas are captured with seven fishing gears by the commercial
sector (Table 8.1). In 1980, 71% of the commercial landings were made
with purse-seines and ringnets, 267 by bagnets and the remaining 37 by
various other gears. Note however that 96% of the skipjack and vellow-
fin are caught by the purse-seine/ringnets, while the bagnets are mainly
responsible for the capture of frigate and eastern little tunas. These
statlistics reflect the areas of operation of the gear more so than their
relarive efficiencileg at catching the various tuna species. The bagnets
are typically used in the nearshore areas and the inner Archipelagic waters
where frigare and eastern little tuna are more abundant, whereas the purse-
seine and ringnet gears are penerally used further offshore in conjunction
with the pavaos which tend to attract more yellowfin and skipjack than the
other species.
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Table 5. Age of tuna species at selected sizes

Species Size Age
(cm) (years)*

Frigate tuna 38 2.1
Eastern little tuna 42 L. 7
Skipjack tuna 45 1.8
Yellowfin tuna 46 1,2
Yellowfin tuna 56 1.5
Yellowfin tuna 63 1.8
Yellowfin tuna 110 3.0

* Calculated from equations given in Table 4.
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Table 7. Philippine tuna landings by region,
(See Appendix Figure 1)

1978 and 1980

Tuna Production 1980

'Tuna Production 1978

Statistical Fishing Area (mt) y4 (mt) 4
1. Lingayen Gulf 4,042 2.0 2,352 1.3
2. Manila Bay 3,342 1.7 1,492 0.8
3. Batangas Coast 14,767 7.4 3,229 1.8
4. Tayabas Bay 6,864 3.4 10,043 5.5
5. West Palawan Water 317 0.2 242 0.1
6. Cuyo Pass 9,889 4.9 = -
7. West Sulu Sea 24,751 12.3 1,283 0.7
8. South Sulu Sea 1,459 0.7 26,812 _ 14.6
9, East Sulu Sea 9,342 4.7 4,201 2.3
10. Moro Gulf 36,351 18.1 42,833 23.8
11. Davao Gulf 8,479 4.2 7,903 4.3
12. Bohol Sea 18,789 9.4 11,327 6.2
13. Leyte Gulf 2,781 1.4 6,775 3.7
14. Camotes Sea 3,384 1.7 2,561 1.4
15. Visayan Sea 18,817 9.4 5,475 3.0
16, Guimaras Strait 3,146 1.6 230 - 6.1
17. Sibuyan Sea 1,459 0.7 74 =
18. Ragay Gulf 18,242 9.1 1,092 0.6
19. Samar Sea 2,365 Va2 5,118 2.8
20. Lagonoy Gulf 1,486 0.7 1,285 0.7
21. Lamon Bay 5,431 2.7 2,140 1.2
22, Casiguran Sound 137 0.1 S -
23. Palanan Bay - - = <
24, Babuyan Channel 177 0.1 234 0.1
TOTAL 200,805 100 183,999 100
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A greater variety of gears is employed by the municipal sector
of the industry to catch. tunas (Table 8.2). The hook and line fishery
is the most productive, accounting for 537 of the total municipal land-
ings in 1980, followed by the purse-seine/ringnet gear and gillnets with
around 177 of the landings, respectively. A variety of gears account for
the remainder (13%) of the catch. Note that nearly 75% of the municipal
yellowfin and skipjack catch is landed by hook and line.

The significant feature of these landings by both the commer-
cial and municipal sectors of the industry is the part plaved by pavaos.
The major proportion of the purse-gzeine/ringnet and hook and line catch
of tunas made by both sectors of the industry are in conjunction with
payaos. Catches by these gears represented 707 of the total Philippine
tuna landings in 1980,

3.2 Sampling programme results

3.2.1 Species composition of the landings from the
seas surrounding Mindanao

The published landing statistics for the Philippines provide
an analysis of the catch by species and fishing gear. As mentioned
previously, there is some doubt concerning the identification of tuna
specles, During the sampling programme, the major fishing gears were
sampled and i1t 1s possible therefore to reanalyze the commercial landing
statistics, according to the species composition of the sampled gears.

The four sampling sites, Opol, CGeneral Santos, Santa Cruz and
L.abuan correspond to the Statistical Fishing Areas of Bohol Sea, Moro
Culf, Davac Gulf and East Sulu Sea, respectively. Landings from these
four areas in 1980, accounted for nearly 40% of the total Philippine
tuna landings (Table 7) and nearly 50% of the total skipjack and yellow-
fin landings

Tables 9.1 to 9.5 list the tuna landings by species for these
 four Statistical Fishing Areas. Table 10 lists the percentage species
composition in the sampled landings by gear type at these four places.
On Tables 9.1 to 9.5, the species composition of the landings are also
provided after adjustment according to the ratios shown on Table 10.
From the results on Tables 9.1 to 9.5, it is evident that the published
Philippine Statistics probably over-estimate the catch of fyigate and
little eastern tuna by about 257% and correspondingly under-estimate the
catch of skipjack and vyellowfin tuna by 507% and 10%, respectively, at
least for the sampling area.



- 18 -

Table 9.,1. Total tuna landings for Bohol Sea by gear
and species 1980 (mt)
Species * Pursge-seine/ % Other A Total 7
ringnet gears weight
|
R
Frigate 3,558 80 10,981 77 14,539 77 |
Yellowfin/Bigeye 174 4 375 3 549 3
Skipjack 472 10 1,172 8 1,644 9
Eastern little tuna 315 6 1,742 12 2,057 11
|
TOTAL 4,519 100 14,270 100 18,789 100 [
As above, but adjusted according to data from Table 10
Species Purse—seine/ % cher % Total % l
ringnet gears welght |
|
Frigate l,446 32 10,981 77 12,427 66 |
Yellowfin/Bigeye 1,085 24 375 3 1,460 8 |
Skipjack 1,988 4t 1,172 8 3,160 17 |
Eastern little tuna - 1,742 12 1,742 9
TOTAL 4,51y 100 14,270 100 18,789 100!
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Table 9.2. Total tuna landings for Davao Gulf by gear
and species 1980 (mt)
' Species Purse-seine/ % Other % Total 7
| ringnet gears
i Frigate 1,105 21 472 15 1,577 1Y
{
| Yellowfin/Bigeye 1,813 35 2,173 67 3,986 47
| skipjack 2,315 44 590 18 2,905 3
) Fastern little tuna 0 0 11 - 11 -
| TOTAL 5,233 100 3,246 100 8,479 100U
As above, but adjusted according to data from Table 10
Species Purse-sine/ % Other yA Total A —‘1
net gears
Frigate 1,779 34 472 15 2,251 27
Yellowfin/Bigeye 837 16 2,173 67 3,010 35
Skipjack 2,617 50 590 18 3,207 38
l Eastern little tuna 0 0 11 - 11 =
I
' TOTAL 5,233 100 | 3,256 100 8,479 100
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Table 9.3. Total tuna landings for Moro Gulf by gear
and species, 1980 (mt)
Species Purse- 7 Ring- % Hand- 7 Other 7% Total 7%
seine net line gears
| SEES
Frigate 3,029 59 6,798 64 1,347 7 1,080 45 12,254 34
Yellowfin/Bigeve 1,507 29 987 9 15,259 84 576 24 18,329 5C
Skipjack 606 12 2,668 25 1,117 6 382 16 4,773 13
Eastern little tuna 16 - 144 1 461 3 374 16 995 i
i TOTATL L‘_5,158 100 10,597 100 18,184 100 2,412 100 | -36,351 100
As above, but adjusted according to data from Table 10
r 7 o, . o i
Specles Purse- 7% Ring- 4 Hand- % Other e Total yA
seine net line gears
Frigate 1,135 22 3,073 29 - - 1,080 45 5,288 15
Yellowfin/Bigeye 877 17 1,166 11 18,184 100 576 24 20,803 57
Skipjack 3,146 61 6,252 59 - - 382 16 9,780 27
Eastern little tuna - = = = = = 374 16 374 1
TOTAL 5,158 100 10,597 100 18,184 100 2,412 100 36,351 100




Table §.4. Total tuna landings for East Sulu Sea by gears
and species, 1980 (mt)

pecies Purse-seine/ % Hand- % | Troll- % | Beach X% Other % Total %
ringnet line line seine

Frigate 218 6 414 9 = -| 126 73 239 21 997 11
*llowfin/
bigeye 876 25 | 3,610 8l 4 8 1 - 152 13 ] 4,843 50
¢ ipjack 318 9 159 4 15 92 = - 78 7 570 6
Eastern
D ttle tuna 2,131 60 272 6 - - 46 27 683 59 3,132 34
T0TAL 3,543 100 | 4,455 100 19 100 173 100 152 100 9,342 100

As above,but adjusted according to data from Table 10

Species Purse-seine/ % Hand- 7% Troell % |Beach % Other % Total %
ringnet line line sine

| -igate 1,382 39 = - 1 3 - - 239 21| 1,622 ° 17
Yellowfin/ .
" geye 815 23 | 4,366 98 14 75 - - 152 13| 5,347 57
Skipjack 1,169 33 88 2 4 22 = - 78 71 1,340 14

istern

..ttle tuna 177 5 - - - ~ -] 173 100 683 59| 1,033 11

TOTAL 3,543 100 | 4,455 100 19 100 173 100 152 100 9,342 100

e .
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Table 9.5. Total tuna landings (mt) for areas surrounding Mindanao,
according to 1980 published statistics and adjusted
according to sampling programme results

Published Statistics Sampling Programme Adjusted
Species Weight % Weight %
Frigate 29,367 40 21,588 30
Yellowfin/Bigeye 27,507 38 30,620 42
Skipjack 9,892 14 17,487 24
Eastern little tuna 6,195 8 3,160 4
TOTAL 72,961 100 72,955 100

Table 10. Percentage speciles composition of landings for sampling
site and fishing gear

S P E € I E S

Sampling site Fishing
gear Skipjack |Yellowfin|Frigate|E.little |[Bigeye

Santa Cruz

(Davao Gulf) Ringnet 50 18 o i -
Ceneral Santos Ringnet 59 11 29 0 -
{More Gulf) Purse-seine 61 17 22 0 =
Handline 0 99 - - 1
Laguan Ringnet 26 5 58 11 =
(East/South Sulu Sea) | pyrse—seine 41 41 18 - -
Handline 2 98 0 - -
Troll line 22 73 3 - 2
Beach seine - - - 100 -

Opol (Bohol Sea) Ringnet 44 24 32 - -




As there were no sampling sites established outside Mindanao
in 1980 and 1981, it is not possible to draw any similar conclusion about
the species composition of the cateh for waters other than these, Obser-
vations, however, suggest that in the inner Archipelagic waters, such as
the Sibuyan Sea, Tayabas Bay, Rapay Gulf, etc,, the predominant species
in the cateh is frigate/bullet tuna, as indicated in the published sta-
E1s8k1lesy,

The major Fishing gears, small purse-seine, ringnet, handline,
troll line and gillnet are sampled during the current programme, However,
the major absence from this list are the large purse-seines and the bag-
nets., The latter gear is used extensively in the shallow coastal waters
to catch a wide-range of pelagic species, including juvenile tunas,
Observations suggest that they catch a far greater amount of tuna, albeit
as post-larvae (1l te 5 em) or juvenile than is evident from the published

statistics., The present sampling programme has been modified to sample
this gear also in the future.

The larger purse-selne ‘-essels have also not been sampled
sufficiently by the present programme, There are a number of reasons
for this, Firstly, the vessels generally tranship their catches to port
by carrier vessels. The carrier vessels also purchase fish, particularly
large yellowfin tunas, from other operators in theé area. Consequently,
it 1s extremely difficult to obtain a representative sample of a purse-
seine vessels' catch for either species compogition or size analysis by
sampling the carrier vessel landings. Additionally, as the purse-seine
vessels are essentially catching fish for canning or export, they are
primarily interested in skipjack and yellowfin tunas, particularly larger
fish. As a result, they often sort their catches to a certain extent,
diverting the smaller fish to local markets and the larger fish directly
to cold storage for export. This alsc makes it difficult to obtain
representative samples from the catches of the larger purse-seine vessels,

In order to rectify this problem, the Bureau of Fisheries and
Aquatic Resources has presently placed observers/samplers onto operating
purse-seine vessels and some useful information is now being gathered.
Some additional data 1s also available from the survey conducted by the
SCSP from 1974 to 1977, using the FB "Royal Venture' and FB "Southward
Ho'". To date, data has been analyzed from the catch of a 300 GRT commer-
cial purse-seiner operating in Moro Gulf, Mindanac in March 1982, Seventy-
three percent of the total catch was skipjack, 14% yellowfin, 2% bigeyve,
4% bullet, 1% frigate, and the remaining 67% composed of round scad and
other pelagic species. This proportion of skipjack is much higher (c.f.
Table 10) than the catches of the smaller purse-seine vessels (50 to 100
GRT) sampled during the current landing survey programme., Catches during
the "Royal Venture' and "Southward Ho" cruises consisted of 85% skipjack
and 15% yellowfin/bigeye tuna. However, these results are not directly
comparable with those from the commercial purse-seine vessel above, as
the frigate/bullet tuna were generally discarded at sea and not included
in the analyses of their data.



Tunas only represent a proportion of the total catches of all
the gears listed in Tables 9.1 to 9.4 and Table 10, On Table 11, the
relative proportion of tuna and non-tuna species are shown by fishing
gear for each of the four sampling locations. The proportion of these
non-tuna pelagic species (mainly round scad, Decapterus spp; bigeye scad,
Selar sp; sardines, Sardinella sp and rainbor runner, Flagatos bipinnulata)
in the ringnet catches range from 8% and 447%. As expected, the handline
and troll line catches are nearly all tuna, as these are the target species,

Table 11, Relative percentages of tuna and 'mon-tuna" species
in the =sampled vessgel catches by fishing gear

Gear/Species Labuan Opol Gen,Santos Sta. Cruz
Ringnet

Tuna % 56 68 92 60 |

Other % 44 32 8 40
Purse-Seine

Tuna % 87 - 92 -

Other 7 13 -~ 8 -~
Handline

Tuna % 72 - 99 _

Other 3 28 - T - -
Troll

Tuna yA 96 - = -

Other % 4 - = -
Beach Seine

Tuna % 98 - = -

Other 7% 2 - = -
Gillnet

Tuna A 0 37 - -

Other % 100 63 . = -




These data to a certain extent also illustrate the range of
species attracted to the payaos, as the majority (but certainly not all)
of the purse-seine and ringnet catches are made around payaocs. The figures
also emphasize the importance of the non-tuna pelagic catches to the over-
all economies of operation of the smaller purse-seine and ringnet vessels.
In fact in certain seasons, some vessels fish exclusively for sardines,
scad, etce. Thus, the number of registered small purse-seine and ringnet
vessels is not a true indication of the amount of fishing effort directed
towards tuna by the Philippine fishing fleet.

3.2.2 Size composition of the catch by fishing gear
and species

In Section 2, the critical minimum sizes were presented for the
various tuna species, on the basis of maturity or market requirements.
One of the major objectives of the tuna sampling programme was to deter-
mine for each type of fishing pear, the percentage of the Philippine tuna
catch which consisted of fish less than these limits. The results of this
analysis are shown on Table 12, Th. data shown for "large' purse-seine
vassels were obtained from analysis of the "Southward He'" and "Royal
Venture' data and data collected by the BFAR observer aboard a commercial
seiner in March 1982. The values are expressed in terms of weight. The
percentage of the catch in terms of numbers of fish is of course much
greater,

Because of the nature of purse-seine/ringnet fishing, the whole
or part of a school of tuna is captured during one fishing operation. Tuna
generally aggregate into schools according te fish size, and consequently
the percentage of large and small fish in the catch can vary significantly
from haul to haul. These values presented on Table 12 represent the average
for all fish/gears sampled in 1980, -

If one accepts 45 cm as the minimum size of maturity for skip-
jack tuna, 60 to 70 cm for yellowfin and 38 cm for frigate/bullet tuna,
then the majority of the fish captured by the ringnet vessels in terms
of weight and certainly in terms of numbers are immature. Except for
the handline catches, the majority ( >80%) of the yellowfin tuna captured
by all other gears in the Philippines are immature (25% by weight of the
handline-caught yellowfin are immature). Similarly, practically all
frigare tuna caught are immature. The percentage of immature skipjack
captured depends to a larger extent upon the type of gear used. Hand-
lines catch few juvenile fish (< 10%), but as the percentage of skipjack
landed by handliners in the Philippines is insignificant, this is incon-
sequential, On the other hand, 60% of the catch of the small purse-seine
vessels consists of immature skipjack, and around 30% of the catch of the
larger purse-seiners. Purse-seiners and ringnets catch the majority of
the skipiack landed in the Philippines.



Sixty-three cm is the minimum size at which yellowfin tuna may
be exported to Europe and Japan as ''yellowiin' Luna. Examining Table 12,
it 1s evident that onlv 5% of the yellowfin tuna catch of the larger purse-
seine vessels consist of fish equal to or larger than this size, although
all of the handline catch is. On the other hand, yellowfin tuna above
46 cm in length (1.8 kg) may be exported to the USA as '"skipjack'. The
percentage of fish above this size in the larger purse-seine catches 1is
considerably higher, around 857%.

.Table 12. Percentage of juvenile fish and fish unacceptable
to markets overseas in the sampled catch by
species and fishing gears (see Section 2.2)*

~_ . .. . . Frigate/|E.little
F\\\\\\\\ Species Skipjack Yellowfin/Bigeve Bullet R
Gear < 45 ¢cm [<56 cm 1;246 cm |<56 cm| < 38 cm| < 42 cm
A w
Ringnet 90 65 75 80 85 20
Small purse-seine 60 40 50 85 92 100
Large purse—seine 30 15 80 95 - -
Handline 10 0 0 0 - -
Troll line 10 10 25 45 45 -

* Based on analysis of length/frequency distribution of catch
samples taken from the four sampling sites at Mindanao from
November 1979 to June 1982. This analysis was carried out _
by BFAR biologists.

In general, the larger purse-seilne vessels appear to catch less
juvenile ar commercially unacceptable fish than the smaller purse-seine
or ringnet vessels. This could be due tc the fact that they generally

use deeper nets which can catch sub-surface, and therefore larger, fish
than the other gears,

On Table 13, the total "converted" tuna landings for Mindanao
(i.e., reported landings adjusted by sampling results), which are shown
on rable 10 are partitioned into juvenile and mature fish on the basis
of the data from Table 12. Tt must be remembered that the landings from
the seas around Mindanao represent about 50%.0f the total Philippine
skipjack and yellowfin tuna catch.




Table 13, Landings (mt) of juvenile and/or fish unacceptable to
export markets on the basis of size from the seas
around Mindanao, 1980

Speciea Skiniask Yellowfin Frigate/ E. litcle
Bullet tuna
Size (cm)
| < 45 13,060
| > 45 4,427
[ < 46 5,694
> 46 24,926
< 56 8,703
> 56 21,916
< 63 10,674
> 63 19,946
< 38 19,430 N
> 18 2,158
< 42 2,860
> 42 300
Total weight 17,487 30,620 21,588 3,160

3.3 Disposition of the Philippine tuna catch

The major stimulus for the development of the Philippine tuna
fisheries, particularly the expansion of the ringnet/purse-seine fleets,
has been the export markets. Only skipjack, yellowfin and bigeye tuna
are exported, principally to the USA, Japan and recently Europe. Market
requirements in these countries have been described in Section 2.2 above.

Tunas are exported frozen, chilled, canned or smoked. Exports of
frozen/chilled tuna are illustrated on Table l4. The data have been
supplied from several sources and as can be seen, differ somewhat.
On Table 15, the destinations of the frozen/chilled tuna are shown
for 1979 to 1980 and 1981. The majority of the tuna during this period
was exported to America (22 to 75%), followed by Italy (10 to 257%) and
Japan (5 to 10%). As discussed in Section 2.2, the species composition
of these frozen exports is misleading, as a proportion of the "skipjack"”
export to America are in fact smaller yellowfin tuna (under 10 lbs = 4.5 kg).
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Table 14. Exports of frozen/chilled tuna frcem the Philippines, 1975-1982
o Skipjack | Yellowfin| Yellowfin | Bigeve TOTAL Source*
cannery gsashimi (mt)
1975 8,241 (4)
1976 5,819 (4)
1977 15,620 (1)
15,619 (2)
1978 19,777 (1)
19,882 (2)
1979 33,775 (1)
32,490 (2)
35,472 (4)
1980 47,290 (1) & (5)
17,767 | 23,695 - 41,464 (3)
. " 48,722 (4)
1981 10,834 | 20,358 1,168 - 32,416 (3)
35,533 (4)
35,830 (5)
1982
(Jan-May) 7,431 (3)
3,111 4,182 318 - 7,803 (5)
* (1) Fishing Statistics of the Philippines

(2) Bulletin of the National Federation of Fishing Associations

(3) Personal communications, National Federation of Fishing Associations

(4) Central Bank of the Philippines
(5) Bureau of Fisheries and Aquatic Resources - Statistical Office
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Table 15, Export of fresh/frozen/chilled tuna from the
Philippines by destination, 1979-1981 (mt)*

Destination 1979 -]— 1980 1981
United States of America 23,947 AT- 26,293 18,479
Ttaly 3,540 12,500 8,464
Japan 1,989 2,030 3,145
Singapore 1,066 5,118 1,289
Hawaii 3,374 1,697 3,464
Others 1,556 1,084 692
TOTAL 35,472 48,722 | 35,533 |

* Source - Central Bank of the Philippines

Canned tuna exports from 1975 are shown on Table 16, and since 1979
bv country of destination. As with frozen tuna, the majority of the canned
tuna 1s exported to America. Although the volume exported to the USA has
increased annually, the market share has declined from about 807 of the
total exports in 1979 -to 607% in 1981, due to aggressive market expansion
by the exporting companies principally in Europe. In 1979, canned tuna
was exported to seven countries; by 1981, this had increased to seventeen.
Figures available for the first four months of 1982, show a 257Z increase
in canned tuna exports over the same period in 1981. This compares with
a 60% reduction in frozen tuna exports in the corresponding perioed.

Figures are not readily available on the production of canned
tuna for domestic consumption, but industry sources suggest that the
amount is less than 107 of that produced for export, i,e,, approximately
2,000 mt in 1981,

In 1980, 1t was estimated (Bulletin of the Federation of Fishing
Association of the Philippines) that the five existing canneries at that
time (now eight) had a total annual raw product capacity of 360,000 mt
of tuna (30,000 mt per month). This figure appears to be unrealistic
and the actual capacity i1s probably less than this, but nevertheless,
ivw view of the actual tonnage of tuna processed in 1981 (40,000 mt),
it suggests that there exists a significant excess capacity in the
Philippine tuna canning industry.

Production of smoked tuna (katsuobushi) for export amounted to
550 mt in 1980, and was all destined for Japan.
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Table 16. Export of canned tuna from the Philippines
(net weight) by destination (mt)*

Destination 1975 1976 1977 1678 1979 1980 1981

USA = - - - 3,211 8,217 10,699
United Kingdom - - B = - 195 1,327
Canada - - - - 14 13 1,687
West Cermany - = - - 134 1,906 2,990
Australia - = = - 670 728 294
Others — - = = 50 92 1,036
Total 0 240 113 3,411 4,079 11,151 18,033
Whole tuna weight 0 533 251 7,580 9,064 24,780 40,073

* Source - Central Bank of the Philippines

4. INDONESIAN TUNA SAMPLING PROGRAMME.

4.1 Introduction

In 1979, the most recent year for which published figures are_
available, the reported landing of tunas in Indonesia was 127,315 mt, a
257% increase over 1978, The total comprised 52% eastern little tuna,

347 skipjack and 14% "tuna', according to the "Statistical Standard"
clasgification system used in Indonesia (Indonegia, 1981). According

to this system, the first category above includes only eastern little

tuna (Euthynnus affinis). However, frigate (Auxis thazard), bullet

(A. rochei) and longtail tuna (Thunnus tonggol) are generally included

as well. The second category includes only skipjack (Katsuwonus pelamis)
and the third combines all the larger species of the genus Thunnus (mainly
yellowfin, T. albacores and bigeye, T. obesus) as well as the bill fishes
(Istiophoridae and Xiphiidae).

The published fisheries statistics for Indonesia list tuna
landings according to coastal region and landings of all fish by gear
type and coastal region,
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4.,1.1 Tuna landings by species and coastal area

Tuna landings are summarized by species groups and coastal
Note that the 11 coastal regions on the Table do

not correspond to the Provinces.

region on Table 17.

Table 17. Tuna preoduction in Indonesia by species and coastal

area for 1979 (mt)

S P E & I E s
Tunas Skipjack E. little TOTAL
Coastal area M tons % M tons A M tons % M tons %
West Sumatra 3,151 18 5,333 12 5,329 8 13,813 11
South Java 85 0 L5 191 3 3,462 5 ~4,738 4
Malacca Strait 456 3 2,063 5 8,220 12 10,739 8
East Sumatra = - - - 1,955 3 1,955 2
North Java 16 0 458 1| 15,323 23| 15,797 12
Bali-Nusa Tenggara-Timor 2,255 13 1,347 3 7,160 11 10,762 8
South/West Kalimantan - - - - 4,081 6 4,081 3
East Kalimantan 122 1 172 0 2,115 3 2,409 2
South Sulawesi T 6,164 34 9,691 29 9,003 14 24,858 20
North Sulawesi 2,934 16 8,532 20| .6,111 9 17,577 14
Maluku/Irian 2,716 15] 14,047 33 3,823 6 20,586 16
TOTALS 17,899 100 42,834 100 66,582 100 127,315 100

Highest landings of eastern little tuna are reported from North

Java, South Sulawesi, Malacca Strait and Bali-Nusa Tenggara-Timor,
six percent of the skipjack landings and 65% of "tuna" landings were made in
the three coastal areas of Eastern Indonesia,
was also recorded for Wegt Sumatra and Bali-Nusa Tenggara-Timor.

Seventy-

Significant landings of "'tuna"

4.1,2 Tuna landings by species and type of gear

As mentioned, published statistics do not directly provide tuna

landings by gear type.

D.I. Aceh, then it is possible to extrapolate the data on Table 18. These
gears produced 64,890 mt, or 52% of the total tuna landings in 1979, account-
ing for 32%, 17%, 2% and 1% of the catch, respectively.

l However, assuming that all catches from '"troll lines",
pole and line and "longline" consists of tuna, plus the purse-seine catch of
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and West Sumatra.
coastal regions.
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line catches were highest in South Sulawesi, Maluku-Irian
Pole and line catches were confined to the three eastern
The entire tuna longline catch was landed at Bali.

Table 18. Tuna production in Indonesia by coastal
area and fishing gear for 1979

l pu?St— e . Pole & Line Troll Lire TOTAL

' . seine longline

l Coastal area — : - B,

| Tons % Tons 7. Tons 7% Tons 7 Tons 7%

|

!

| West Sumatra 789 100 | - - - -| 7,068 17 | 7,851 12

; South Java - - - - - - - - - -

| Malacca Strailt - - - - - - 2,676 7 2,676 4
East Sumatra - - ~ - - - 303 1 303 0
North Java - - - - - - 2,100 5 2,100 3
Bali-Nusa Tenggara-Timor - - 2,053 100 - - 5,551 13 7,604 12
South/West Kalimantan - - - - - - 281 1 281 0
East Kalimantan - - - - - - 405 1 405 1
South Sulawesi - - - - 1,656 8 (12,028 29 | 13,684 21
North Sulawesl - - - - 5,499 25 2,918 7 8,417 13
Maluku/Irian - - - - 14,544 67 7,814 19 | 22,358 34
T T AL 789 100 ] 2,053 100 21,699 100 | 41,138 100 | 65,679 100

52 S.—-agp_l__i ng programme

[n order to obtain a better understanding of the size and species
of runa landed in Indonesia, a biological sampling programme was Initiated,
initially at three fishing ports in Eastern Indonesia beginning in December

1979.

Sampling sites were established to monitor landings of industrial

{(Ambon, Sorong) and small-scale (Ambon, Ternate) pole and line fishing

operatilons,
in January 1980,
data on the landings.

The small-scale smapling programme was discontinued at Ambon
At each sampling site, two persons were employed to collect
These samplers were furnished with data forms and ins-

tructed to colleect catch and effort information on a daily basis and to sample
the catch by species for length and weight measurements every third day.
[nformation collected at the sampling sites included the following:

- wvessel landings

- fishing area

- number of effective fishing days (efd)
- catch by species in number and weight
- length and weight measurcments
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For the small-scale fishery sampling programme, the following
procedure was adopted.

Lengths and weights were recorded for 10 skipjack and 5 yellow-
fin tuna selected at random from the first vessel landing. In addition,
lengths only were recorded for 20 skipjack and 10 yvellowfin tuna from
each of four additional vessels. Finally, the length and weight were
recorded for 5 individuals of any species found on the first vessel and
10 measured only from each of a further four vessels.

For the industrial fisheries, 20 length weight measurements
were taken for skipjack from the landing of the first vessel and 10
measurements from two other vessels. Ten yellowfin were measured and
weighed and 15 individuals of any other species.

4.3 Methods of analysis

4.3.1 Catch/effort data

Vessels engaged in the small-scale tuna fisheries at Ambon
and Ternate 1nclude both sall boats and powered boats. In Ternate,
these powered vessels range from 8.0 to 17.5 CT and in Ambon from about
10 to 30 GT (Unar, 1981). For catch/effort analysis, the effort values
were ''standardized' by a Fishing Power factor, derived by dividing the
average monthly catch rate of the motorized vessels by that of the sail
boats,

During 1980, the number of small-scale pole and line vessels
operating per month at Ternate ranged from 12 to 20, and averaged 15.8.
During the first six months of 1980, similar figures for Ambon were
10 to I3 with an average of 12.2. _

All of the vessels operating in the industrial fisheries at
Ambon and Sorong are motorized. During 1980, the number of vessels
operating per mounth at Ambon ranged from 7 to 10, and averaged 9.2.
The numbers were higher at Sorong, varying from 26 to 27 each month,
and averaging 26.4.

4.3,2 Length/frequency data

Length/frequency distributions obtained during a month at each
sampling site for a particular species were summarized to give weighted
length frequency distributions of that species for that month. The
welghting facror was obtained by dividing the total numbers of fish
landed by the number sampled for that day. The frequency distributions
were multiplied by the factor to give the weighted frequency distribution.
All daily weilghted frequency distributions for the month were summed to
give the absolute weighted frequency distribution and divided by the total
sample number to give the percent weighted frequency distribution.



Numbers of juveniles and small tunas 1in the landings were
determined by summing the monthly weighted frequencies below the speci-
fied critical size limit. Weights of juvenile and small tunas was calcu-
lated by multiplying the total of monthly weighted frequencies for each
class interval by the average weight for that particular class interval.
The average welghts were derived from length-weight equations obtained
from the sampling programme data.

4.4 Results

A monthly summary of number of vessels, trips, effective fishing
days, catch and catch rates by species for pole and line vessels at the four
sampling sites are given in Tables 19 through 22.

4.4.1 Catch

A total of 6,390 tonnes of tuna were landed at these sites by
both the small-scale and industriul fisheries during the period December
1979 to December 1980, inclusive. Fifty-nine percent of the amount was
landed by the industrial fishery at Sorong.

4.4.2 Species composition

Skipjack is the principal target species of the pole and line
fishing operations 1n Eastern Indonesia, accounting for 90 to 927 of the
total landed weights at these sites (Table 23). Yellowfin is the second
most important species contributing 7 to 10% of total weights. One per-
cent of total landings (by weight), at Ternate and Sorong was comprised
of eastern little tuna and frigate, respectively. Longtall tuna was
reported only from Sorong, but the amount was insignificant.

4,4.3 Carch rates

Catch, effort and catch rate at the three sampling sites by
month and species are illustrated in Figures 2 to 5. The average total
catch rate for the six-month period of the Ambon small-scale fishery
(583 kg/efd) was similar to the average annual total catch rate of the
Ternate small-scale fishery (599 kg/efd). There was a pronounced diffe-
rence in the average total catch rate between the industrial fisheries
in Sorong (1,156 kg/efd) and Ambon (688 kg/efd). Total catch rate for
the peak month of November (1,713 kg/efd) at Ambon equalled the October
peak at Sorong (1,789 kg/efd), but total catch rates for the remaining
months were considerably lower. The same size of vessels are utilized
at both localities so this prelimilnary analysis indicates the availabi-
lity of tuna to pole and line fishing off Sorong is greater than off
Ambon.



*STessaA poranod-uou O $831BX Aq STISSaA paremod ;O S$33I®I Ydled Afyiuou
R

ay1 FUTIPTATP Aq PAATIaP I01DEJ uolsiaauou ¢ £q sjassas paismod o1 pazenba i1si3je| fsTassaa parsmod-uou pue paaamod sepnyour /I
e SR 2°G '3 a1 9'Q 0°¢ 1'0 £z IS 161 i L 8Y s13430
£z 1ol = = & 70 = 80 10 g'o Al 1°01 €01 9183144
9 0Y 170k 8 67 G 1¢ 1y 161 0L B L1 £'91 LA %'9G61 | 1°80Z UTIMOTTRA
| =
| 978vs n'zlz |9*6%11 l8‘cen 6°LLE | 5T ZEh 0 isy | 11ES $' 08t H'9cq wUITy | £°1EE qoelfdrys
9" 364 g %Lz te w0zl | €T E69 8 L8RS 9 gLy 0'LLy | 876LS £ 66k 7088 S 119 T'68S | 7 R6S p1a/3y
| ‘9381 Y23BO [BIO]
| 842 91 €Tt | 816 Li6'T SLT gl 0ES ¢t 189 5101 Tsn' (91 Lon's $12130
— i
tn1te vZ0*1 = - - S6 ~ LS 4 402 Usl'l 30¢ "1 AR ?3e%114
| (id shnd - g%0'% | 91%'8g cza“tr | 929 VI 6£7'1 | 7Lg'¢ 81L'y InLth 106'9 gerfoz fzot'ee ul JMOTTRA
iRz | ZIRt 1T 89.°%01 | %81 28 | 122401 |8t 011 | 98C' 21T | 06€ C2T| £5C VS | wLL 9¢E yoeldmyg M
BCETOCT | 96427 | prateng | 9vr'o9T @ﬂmﬁmn_ S9L 80T | £56°€8 L TL6 10T [ 908°GTT | 65E°8TT | TS HET| 066'SL | LT¥ 99 g3 “1e303 yoaE)
J
9.2t 101 691 €7 751 | 842 941 00¢ 062 8ne 022 621 111 sfep Suryst3
_ JATIV®IIS 'ON
9.2'% 01 691 752 761 ¥4 941 007 062 8nz 0ze 61 111 sdraa 3o “oN
nAl S1 €1 €1 91 51 61 | 0T 12 vl €1 Z1 g1 \ﬂmﬂmmmm> jo ‘op
TV10L REls! AON 130 adag any Apnr aunrp Aey 1dy 1B qay4 uep HINOW
gH1 taqusdag-Axenuep ‘sjvuiaj 3B suoriexaado
Butysty sury pus srod jo 3xogzs Suridwes pue yd3wd ‘310338 JuTysTg 61 °T4EL



36

L

n - s12y10

- _ _ - - 21e8ta4

1°6% 8 H7 8 te 0" %9 1°¢8 9°'¢/ 9°7¢ UTIMOT 34

g €eeg g K7€ L7%7%9 9°L09 6006 S 70% 6" L75 syoeldryg
6°78S 1°7¢¢ $°899 9°'1.9 0"¥%8S 1°08Yy 096 P3=/8% ‘@1®B1 yod1EDI TEIOL

- - - - _ R EYETe!

a 1 - - - - - 21311y
20691 ot 1 ST9°1 00z°‘¢ gow ‘e SHyg 9611 UT JMOTT2A
L19°€8T (69°0c | Z78°€Y | o0ge‘oe 965707 | ¢ri‘se L£0°67 yorldTyg
615°00¢ LE1°2¢E Lsvsy | ogstes "6 €T 100G e 1€8°0¢ Te303 ‘yoiep
77¢ 85 89 0¢ 1% 44 g sAep 3UTYSTJ @AT1D2]Ja laquny
77e 86 89 0S 1% 44 < sdtai jo 1equny
bl 0t bl £l Z1 Z1 €1 ST9SSaA JO 1aquny

ﬁ! Y101 Ley ady IBR q9g uep EEld YIuoy

0861 ABW-6/61 12quadaq ‘uoquy 3e suotierado 3utystj wﬁﬂﬂ pue )
a1od a1eEdSs-1T1BWS JO J10332 Buipdwes pue yodap: ‘3110338 Burysty 07 @19l




37

(R o I i I i
= | ~ | - - = = - = = - - €191
— |
_ = = . = = - A = = = = - = ajedtiy
“_ Trol gree 3"€e G 6Y £ £ ER 1°Q11 L*6L £Es £7811 0"Z6 8'1¢ L7986 "1y HEFMOTTRA
= T .
{ Sl __o. % 58/ 17165 T799¢ Qregy E75967 grees £'21L 8°56€ 8°€Z1 £° %97 £ ETY #oefdiNg
“ ' :
| Rl _7.,._..n £ »88 B 859 $TE19 1°6A8 0°GLE 8895 9'0LH B LBY 9'6L1 0*61E Liegh P42 /8y
_ | ‘savl Lo3i®wo [EIOL
| = __! = = = : = = = £ I - e - = s19yig
h_ = _h = N = < = & = = e = 2 - aledrag
L
I 1
Zwstenl E?.S c09's 9g0'~T | £egte | 18S'y |eszie | 119'8 | 168'C | wT10'LT | £69°TL | 806°S | zOE€'S | 16€'% Uy IAoTTRA
T
(66°9Es 1 Iv0'wOT | 056 LT [ L8 9T | 9169 | 299°TS [ LeL'0v | 688 1L | LvU'8S [ GSE'BL | STI'NE [ €1T M1 | 8€9'6Z | L08'EY Aoe bdTis
R s _ 1en! Ty | rse'BEl | SE0 e | €vEt L6 | D66 6T | 00S'0% | B66' 12 | 69C' 16 |TI1E L9 | 12007 | O¥6'0E | 86187 dz3es 1=230]
f | .
oooFie'e Tl LSl £ | €6 78 801 601 ott 2€1 w1l L6 901 SAEp AUTYST]
) } aarinajye ‘of
) | | __
o Iiw gn oy o Ll S £l 6C we e T 81l 6¢€ sdri1 10 "oy
e |
[ w1l 0t 01 o1 o1 A ol 6 & % 6 4 ] L 5 S{988aA Jo "ON
Wiog SEN| AGN 190 1dag hi Fny Arap aunp ES:iN _ ady 1Bl qea4 uer 23¢ HINOW |
| ==}
JR&T <oQWades(d-fL6] I19quWaud] ‘Udquy ¥ suoTllelado FULYST) BULT pue
aTod jeriasnpul ayi fo 1x0339 Jurrdmes pue ydaes ‘31013’ BuUTYSTS 17 argel



38

- g7 - z'0 £ 1'% 91 6'0 = s1aylg
7' st §E 9" g8 Lte 0rg 0 - 11 oIt ajedTig
9°861 Gley 196 z'0¢ 86 6'07 76 €799 €48 6L uTFHOTTAR
€°65T1 | $°20Z1 | 6°%891 | 9 6%f1 0" s 9° 208 RUTLOT | grzLt g*ghg qomldiyg
TUE8ET | £795C1 978841 | 9°88€l 6°ZhL | 9°1€8 €811 | 8'0%Z1 £ vE9g p3a/3y
‘a1 yo3ED TEBICL
= £20°1 - 6% 968°€ | LI6 £96°9 61¢ = 513110
162°9g 167" 1 65L'T LEE'e 969 1829 €€ 20 zo% ERLEAS ¥
Lv9'ey | s6S'LT | 86L'wE | 000°R 088 1e8'¢ T60'ty | 81L'ee (28" vl uTIMOTTA
828'687 | 926" vy | 076609 | 665 LSE 78€°19 | 188'9%1 | Sv6 €9y | SSL ATY §19°801 Aaoeldrys
99L'Sye | SE8'H9N | LLv'LNG | $86°L9¢€ 858'99 | 081°zsT | €ee' 215 | w61 vyy 079°s21 18103 yd21e)
use 0L€ z9¢ S92 06 €81 gey 25t 861 SABp FUTUST;
| aATIn@iie o CoN
701 0gt €1 et vy 7 vl £137 18 sdra3 jo *of
9T 9z Lz 27 9z 9t (Z LT 97 sTassar 1o ON
RETy| AON 120 1dag aunr LB 1dy uer HINOKW

auty

0961 12qmadag-4/A] 19quadag ‘duciog 3e suotieaado
5 srod 10 3ao319 Furpduws pue yYi3awd 'iroiie

2TqEL




Table 23, Percent species composition of landings at sampling site
Sampling site Ternate Amboézyr Ambon%/ Sorong Total
Total catch (kg) 1,362,354 200,519 | 1,042,533 3,790,181 | 6,395,587
Skipjack 92 92 90 92 91
Yellcwfin 7 8 10 7 8
frigate - - - 1 0.5
Eastern little tuna 1 - - - 0.5

1/ Small-scale
2/ Industrial
Seasonal trends in the monthly total catch rates are similar

with a minor peak in April and prominent peak in -
October-November. These peaks resulted from increased availability of
skipjack during these months. A similar pattern has been mnoted for night
time purse-seine catches of tuna under flotsam in Philippine waters
{(Chikuni, 1978), where total catch rates reached a minor peak in March
and a prominent peak in October for explorations conducted during 1975.

for all localities

The prominent peaks in skipjack catch rates at all localities
resulted from recruitment of smaller fish to the fisheries. Higher catch
rates occurred with the influx of 47 to 48 cm (model length) fish begiuning
in October at Ternate (Fig. 7) and in August at Sorong (Fig. 10) Appearance
of 50 cm fish in October coincided with increases in catch rates in Ambon
(Fig. 9).

4.4.4 Size composition

Size composition of skipjack captured at the three sampling
sites are shown in Figures 6 to 9. Skipjack captured by the small-scale
fisheries are generally smaller than those landed by the industrial fishery.
In the former fishery, monthly modes ranged from 46 to 51 cm. Two distinct
size classes are apparent in the size distribution polygons for January
(37 cm, 49 cm) and February (46 cm, 55 cm) at Ternate and in February
{32 cm, 50 cm) at Ambon.

Size of skipjack captured by the industrial fisheries was least
variable at Ambon (range 40 to 66 cm) and most variable at Sorong (range
21 to 69 cm). Monthly modes of skipjack at these localities ranged from
47 to 53 c¢m. Distinct size classes are not discernible in the monthly
size distribution polygons.
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Yellowfin captured by the small-scale fishery in Ternate were
generally smaller than those captured at the other localities. These
fish range from 27 to 78 cm with two size classes in the 31 to 41 cm
and 55 to 60 cm intervals, respectively (Fig. 10). Yellowfin captured
bv the small-scale fishery in Ambon and the industrial fisheries in Ambon
and Sorong ranged from 39 to 88 cm (Figs. 1l to 13). The prominent size
class of these fish occurred in the 52 to 60 cm interval.

4.4.5 Percentage of small and juvenile tunas in the landings

Percentages of juvenile skipjack (less than 45 cm) and yellow-
fin (less than 70 cm) bv numbers and weight captured by the small-scale
fishery in Ternate and the industrial fisheries in Ambon and Sorong are
given 1n Table 24. Also, given in this table is the percentage of small
vellowfin (less than 55 cm) captured at these localities. Catches of
juvenile skipjack were highest among the small-scale fishermen in Ternate
and negligible by the industrial fisheries in Sorong and Ambon. Almost
the entire catch of yellowfin at these localities were juveniles. Per-
centage of yellowfin less than 55 cm was highest in Sorong, moderate in
Ambon and lowest in Ternate.

5. DISCUSSTION

Various fishing gears are used to capture tuna species in Indonesia,
of which troll line is the moat important followed by pole and line. Troll
lines are used primarily to capture frigate, bullet, eastern little and
longtail tunas (''tongkol'). Pole and line fisheries target principally
on skipjack tuna and are established exclusively in Eastern Indonesia.
The biological sampling programme was initilated in late 1979 to monitor
catch, species and size composition of pole and line fisheries at three
sites in FEastern Indonesia. The 1979 landing of tuna was 127,315 tonnes,
of which 21,699 tonnes was landed bv pole and line. Assuming the 1980
landings were similar to those of 1979, then the biological sampling
programme monitored approximately 177 of the total tuna landings in
Indonesia.

As the sampling programme was directed towards the pole and
line fishery in Eastern Indonesia, it 1s not surprising that 91% of the
landings were found to be skipjack and 8% yellowfin,

The pole and line fisherv appears to be quite selective for
skipjack tuna in the 45 to 55 cm size range, and less than 4% of its
landings by number (or 2% by weight) is comprised of juveniles (less
than 45 cm). On the other hand, practically all of the yellowfin tuna
landed are juveniles (less than 70 cm). In ‘addition, 34% of the yellow-
fin (bv weight) and 25% by number are less than 55 cm, the maximum size
limit recommended bv the tuna commission for the Eastern Pacific and
Atlantic Ocean.
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Un the basis of the 1980 sampling programme and the published
landing statistics, it is calculated that in 1979, the landings of juvenile
skipjack (less than 45 cm) and yellowfin less than 55 cm, were 390 and 440
tonmes, respectively,

Although landings of both skipjack and yellowfin will undoubtedly
increase in the future, and therefore the landings of juvenile fish, the
proportion of the juveniles in the landings are very low and of no immediate
cause for concern,

Table 24. Percentage of small and juvenile tunas by number
and weight in the landings at 3 sampling sites

Localitygy TERNATE ( AMBON SORONG TOTAL
Skip— Yellowfin Skip—l Yellowfin | Skip-| Yellowfin | Skip-| Yellowfin
Species jack jack jack jack
=
Size limit <45 1 <55 <70 <45 <55 <70| <45 <55 <70 | <45 | <55 <70
*  Numbers 14 35 100 0 35 99 2 44 99 4 34 99
Weight 8 14 100 0 26 97 1 37 98 2 25 98
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APPENDTX

PHILIPPINE TUNA SAMPLING PROGRAMME

The tuna sampling project referred to in the Introduction of this
Report was implemented in November 1979 at four sites in Mindanao ip the
Philippines. The locations were Opol, Labuan, General Santos and Santa
Cruz (Fig. 1),

A supervisor from the Provincial Fisheries Office and a sampler were
recruited for each sampling site., These teams were furnished with data
forms and instructed 1in sampling techniques and schedules. Fach team was
required to schedule the sampling effort according to the patterns of the
tuna fisheries in their area. Sampling was carried out every third day
regardless of weekends and hoiidays at Santa Cruz, Labuan and Opol for
a total of ten sampling days per month and every other day at General
Santos for fifteen sampling days p:r month,

The sampling teams were instructed to collect the following
information:

- Number of landings by fighing gear

- Estimated total landed weight by fishing gear
- Estimated weight of sampled landings

- Species composition of sampled landings

- Length frequencies of tuna in sampled landings

'he general sampling methods adopted were as follows; with minor
modifications at each of the sites. Vessels unloading their catches were
monitored for total and species catches. One basket of each category was
separated from every landing to be sampled and the contents weighed. Fork
lengths were measured of 25 individuals from the skipjack, yellowfin/bigeye
and frigate cs . egories. A mixed basket was sorted to species, weighed and
a length/frequency sample of 25 individuals of each species was taken. Fish
from every handline vessel sampled were individually weighed and measured.

Information collected at each sampling site is summarized at the end
of the month by fishing gear and species. These summaries included numbers
of total monitored vessels, weight of total and monitored landings and species
composition of monitored landings, weight and species composition of samples,

Samples of length/frequency distributions obtained during a month for
a particular fishing gear and species are summarized to give weighted percent
length/frequency distribution of total landings for that month,
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Mindanao was selected for the initial phase of the project, as
approximately 40% of the total Philippine tuna landings come from the
surrounding waters.

(i) To determine more accurately the proportion of tuna
species landed by fishing gear type.

(ii) To determine the relative sizes of the tunas captured
by the different fishing gears,

(iii) To determine the size and type of tunas attracted to
the payaos.

(iv) To determine the percentage of small (juvenile) tunas
landed by the different fishing gears.

(v) To determine seasonal (and in the long-term, annual)
trends in catches and catch per effort in the fishery.

(vi) To monitor the development of the purse-seine fleet,

Recently, the programme has been expanded to include six additional
sites throughout other areas of the Philippines.
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Appendix Table 1
Statistical {ishing Areas and Marine Fishing Grounds

Statistical Areas Marine Fishing Grounds

>

Lingayen Gulf

Manila Bay

Batangas Coast

Tayabas Bay

‘West Palawan Water

Cuyo Pass

West Sulu Sea

Banguil Bay
Dasol Bay
Ilocos Coast

Lingayen Gulf
Pasaleng Bay

Subic Bay
Manila Bay
Zamba. es Coast

Balayan Bay
Batangas Bay
Batangas Coast
Verde Is. Passage

Mogpog Pass
Tayabas Bay

Bacuit Bay
Balabac Strait
Imuruan Bay
Malampaya Sound

Coron Bay

Cuyo Pass
Dumaran Channel
Linapacan Strait
Mindoro Strait
Taytay Bay

Green Island Bay
Honda Bay

Island Bay

San Antonio Bay
West Sulu Sea
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Statistical Areas

Marine Fishing Grounds

10.

11.

12.

South Sulu Sea

East Sulu Sea

Moro Gulf

Davao Gulf

Bohol Sea

Basilan Strait
Tawi-Tawi Bay
South Sulu Sea

Coronado Bay
Dapitan Bay
Dipolog Bay
East Sulu Sea
Sibuco Bay
Siocon Bay
Sindanagan Bay

Dumaguilas Bay
Illanas Bay
Linao Bay
Maligay Bay
Moro Gulf

Pagadian Bay
Sarangani Bay
Sibugey Bay

Baculin Bay
Bislig Bay
Cateel Bay
Davao Gulf

Lanuza Bay
Lianga Bay
Mayo Bay

Pujada Bay

Butuan Bay
Gingoog Bay
Guindulman Bay
Iligan Bay
Macajalar Bay
Murcielagos Bay
Panguil Bay
Sogod Bay
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Statistical Areas

Marine Fishing Grounds

13.

14,

15.

16.

17.

18.

19.

Leyte Gulf

Camotes Sea

Visayan Sea

Guimaras Strait

Sibuyan Sea

Ragay Gulf

Samar Sea

Cabalian Bay
Dinagat Sound
Gamay Bay
Leyte Gulf
Matarinao Bay
Oras Bay

San Pedro Bay
Surigao Strait

Camotes Sea
Cebu Strait
Maribojoc Bay
Ormor Bay

Asid Gulf
Asuncion Pass
Tafion Strait
Visayan Sea

Aguisan Bay
Banate Bay
Guimaras Strait
Iloilo Strait
Panay Gulf

Jintotolo Channel
Nin Bay

Pilar Bay

Romblon Pass
Sapian Bay
Sibuyan Sea
Tablas Strailt

Burias Pass
Ragay Gulf

Biliran Strait
Carigara Bay
Maqueda Bay
Samar Sea

Sorsogon Bay
Ticao Pass



Statistical Areas

Marine Fishing Grounds

20.

21.

23.

Lagonoy Gulf

Lamon Bay

Casiguran Sound

Palanan Bay

Babuyan Channel

Albay Gulf

Cabugay Bay

Lagonoy Gulf

San Bernardino Strait

Alabat Sound
Lamon Bay
Maqueda Channel
Polillo Strait
San Miguel Bay

Baler Bay
Casiguran Sound
Diapitan Bay
Dingalan Bay

Divilican Bay
Palaman Bay

Babuyan Channel
Balintang Channel
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