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THE SOUTH CHINA SEA FISHERIES
DEVELOPMENT AND COORDINATING PROGRAMME

The South China Sea Fisheries Development and Coordinating
Programme (Phase I) was formelly conceived by the Indo—Pacifio
Figheries Council and its activities have been conducted in close
collaboration with that body. The Programme is supported by the
UNDP and im being carried out by the FAO Department of IFisheries.
Thig paper, as well as others in a series referrsd to in
SCS/DEV/73/1/Rome, forms the basis for the long-term Phase II
programme outlined in thet document. The Phase I prograwme wasg
conducted es an identification project to reflect the wishes and
needs of the participating countries for collaborative long=term
comprehensive fisheries development.
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TUNA RESQURCES IN THE SOUTH CHINA SEA
by

Susumue Kume
SUMMARY

1o The resources reviewed incliude the tunas, billfishes and tuna-like species in the South
China Sea and adjacent waters.

2o  An appraisal of these remources is made more difficult by the inadequacy of catch sta—
tistios, which are incomplete and do not report catches by species separately., Few effort
data are available., The vernacular names given to various species differ from country to
country, raising more difficulties with the statistical system. A set of suggested names is
given, for possible uniform use, '

le  The total catch of these fishes in the area is estimated at 80 000 metric tons. This is
sn underestimates The catoh of small-pized tunas is about 37 000 tons, of Spanish mackerels
34 000 tons and of larger speoies almost 10 000 tons, These totals do not include what may
be o pubstantial catch from some segments of the Philippines fisheries,

4o In Thailand bonito and Spanish mackerel are the main species landed. Their landings
combined were about 16 000 tons in 1977,

56 In Malaysia little tunas and Spanish mackerels are the principal mpecies, In West
Malaysia their combined catch in recent years has been about 11 000 tons, in Sarawak about
1 200 tons and in Sabah 4 300 tons.

6o In Singapore only skipjack and Spanish meockerel are reported, recently only a litile
over 100 tons a year.

To  Hong Kong has no tuna fishery, and only sporadic catches are made of the smaller species.

8. ° The Philippines ranks first in tuna production among the countries facing the South China
Sea, but information about the fishery is very sparse and statistics are poor. Catches are
reported as 13 000 tong for 1971. There is nc doubt that this is a considerable under—
estimate, For example, the "municipal fisheries" (boats smaller than 3 gross tong) are
reported o have caught an additional 10 000 tons of yellowfin tuna in 1972,

9.  Production in the South China Sea of tunas by Japan was 3 300 tone in 1971, mostly yellow
fins and bigeyes. Japanese pole-and=line boats have entered the northeastern part of the
region in recent years; their production is not known.

10, Boats from China (Province of Taiwan) have fished in the area for many years, but their
catch of tunas there is not known, Their vessels seem to concentrate on the billfishes,
judging from the composition of the catch; which is different from that of Japaneme vegsels.

11. No data are available for tuna catches of Vietnam, Khmer or China (except the Province
of Taiwan) although all are assumed to be fishing for tunas in the South China Sea.

12, Limited data from catoh per unit of effort statistics of the Japanese fisheries suggest
that the stocks of yellowfin and bigeye tunas have been stable in recent years. No opinions
can be expressed about the status of. the billfish resources, for lack of information. It

appears that the populations of the small—-gized species are capable of greater exploitation,
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with skipjack the most promising. More production can also be expected from Thumus tonggol
and it may be poamible to expand the catches of little tuna and frigatle mackerel, Spanish
mackerel may be fully exploited. All of ‘these conclusions should be checked by cooperative
invegtigatbiong.

13. The following recommendations are made-

(2) statistics of catch and effort should be expended and improved as quickly as
poagible,

(b) Biological studies are required for all the species.

(6) Turther stock assessment studies should be conducted; for the large-sized species
this should include data from the lomgline fishery of China (Provinoce of Taiwan).

(d) The feasibility of expanding the skipjack fishery should be investigated, using
several kinds of gear,

(a) Tishing for other small~sized tunas should be investigated, since these fisheries
geom capable of expansion.

(f) Combined skipjack and pole~and-line fishing should be developed,

(g) Demand for tune should be encouraged, for example by improvements in processinge
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TUNA RESOURCES TH T SO0UTH CHINA SEA
by

Dusumn Kume

1o TNTRODICTION

The objectiven of this paper ave (a) 4o extrach
o bhe veponrcesd of bunas and funa-like sipeciesn, and relataed i
the overall area of the South China Sea and adjacent wabers covered by the South China |

Piaberiens Development end Goordinating Programme, snd (b) %o evaluate the sbove mabterial

on ‘the gtatus of

subject.s

2

Pha mpecias oconcerned arve tunas (Thunninse), bi

1,
. £ & A
wa-lilke avectes (Sr.:wcizmbm;*omotcins,ra) in the South China Sea and adjacent waters.

¥

Hoat of tha informaiion reported heve has been obtained dv

in the ares, including attendsace st the

P

ving & one-month field
technical seminar on South China Sea
arioep regouress organized by Southeast Asian Misheries Development Centro (SEA)J‘.’DFX“})?
Lot bhe 0 I Goopevative Study on Kuroshic Symposivm, both of which were held at
wglok in Wey 1973,

2., PROBLEMS WITH STATISTICAL DATA

orsment the basic data are the catch sitailatiocs by 1.0
a cateh statiatics of the countries of the South China Sea region
species, oxwoepl in a few cases; most of the caiches are
apect e,

anlay

Par pioclk angos
qevh

3. . However,
raported by

recorded fory
A evill more confuming problem is presented by ithe variouns 18}
namen given the species in different parts of the region, which reime difficullies
in abatietical compilabion,

The liat ixn Table 1 is the author's suggestion of uwniform names; to lessen the presont
gomplexitys The table is wnot intended to be used for taxonomic purposes,
of the list ahould be made, to assist in oblaining move accurate scientific
these species snd bather landiog statlistics.

whher yevisions
infomaatbion on

Some of the information in the text is

vom the stabistical books of the countriss
tnoladed in the survey, end from papers by Jones and Silas (1962) snd Herre and Umali {1948 .

Catoh and effort evaluation

The ocatoh of hunay reported from most sources seems to be uwnderestimated. For example,

fisheries are conmuned by local,

wmer of compilation of the astatisitios, wherve cabchen of
nea, for example, vab
besn compiled under tuo categories, Veommercisl fishery" and "mw
intter conduched by vessels smaller than three toms. The cabch v

fidhery aw sed. For all smpeciea combined; thim catch is said do
amounti of

HJOVET Apas ies

.ca have
ishery'®, the
mund ¢l

i . EY 2
ch miabial

icipal

o
EaLig ol

tunag.




Difficulty 18 also encountered in evaluating the effort expended in ocstching tuna.
The main problems are (a) few offort data are reporied; even the numbers of vessels, and
(b) the tuna catch is mostly sporadic or ie a by-product of other fisheries, with few
specialized tuna fisheries,

Table 1

Proposed common names of tuna and tuna-like species in the South China Sea

Scientific name English name Japanese name Common local name

Large—sized tuna species

Thuwmus thynnus Bluefin tuna Kuromaguro
o sl | v e ({13500 B
Thunnus obesus Bigeye tune Mebachi Tulingan (P)
Thunnus albacares Yellowfin tuna Kihada Albakora (P)
Small-gized tuna species
Thunnus tonggol Forthern bluefin tuna|XKoshinage, Pla. 0 (T), Ikan kayu (W.M.)

Buthynnus pelsmis Skipjack Katsuo Gulyasan (P)
le. 0 (T),; Tkan kayu (WoM.)
Aya/tongkol (W,M.)

Buthynnus affinis f;ttlia?gn: o Yaito Pongkol (Sara.), Sakulan
ng-vadl v (Sabah) Katchorita (P),
mngan (P)
Other tuna—like species 3
. . la 0 (), Tunungan (P),
Auxis spp. Frigate mackerel Soda~gatsuo 6;0n8k01 (Sarae
Scomberomorus sppo Spanish or king Senare la In-See (T), Tangigi (P)
mackerel e Tenggiri (Sara., Sabah, WoMa,
Sing. )
Billfishes
Tatiophorus platypterus|Sailfish Basho-=kajiki
Tetrapturus audax Striped marlin Ma~=kajiki
Makaira mazara Blue marlin Kuro-kajiki
lakaira indica Black mexlin Shiro=kajiki
Xiphias gladius Swordfish Me=ka jiki.

Notess 1., ‘“Bonito" is commonly used for tuna=like species, except the Spanish maokerel
2, T = Thailand, P = Philippines; W.M. = West Malaysia; Sara. = Sarawal,
Sing. = Singapore

3. UTILIZATION
Total catch

Reflecting their distribution; tunas and tuna-like species in this region may be grouped
into two major types, coastal and pelagic. The coastal resources are small-sized tunas
and Spanish mackerels; they are caught in coastal areas of the South China Sea. The
pelagic resources are large—sized tunas and billfishes; they are caught in the eastern half
of the area, including the central deep waters of the South China Sea.
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The eatimated production is tabulated by couniries in Table 2. The Hotal amount of

all species combined im about 80 000 itons. This amount is probably underestimated, as dis=
cussed above, particularly since it probably omits the catch by artisanal fisheriss of the
coastal species,

The catch of small—gizaed ituna species; mainly little tuna and frigate mackerel, amounted

to more than 37 000 tons, caught by various fishing methods. Spanish mackerels, about 34 000
tons, were harveated by almost all nations. The main fishing gear for this coastal resource
ig a drift gillnet. The production of the pelagic resources totalled nearly 10 000 tons,
mainly harvested by Japen, China (Province of Taiwan) and the FPhilippines. The main fishing
method by Japen and Taiwan Province is the longline with which they catch deep-swimming tune
and billfish. It should be noted that substantial amounts of yellowfin twaa caught by hend-
lining in the coagtal waters of the southern Philippines are not included in Table 2,

Judging from the price of fish in the Southeast Asian countries, Spanish mackerels are

‘highly esteomed in all areas., Obther tunas and billfishes are less in demand. Yellowfin
tuna and Thunnus tonggol are exported.

Table 2

Estimated catch of tuna and tuna=like fishes in the
South China Sea area by countries, 1970 or 1971

ittle tuna

. Bigeyeo |Yellow= | Bill=|Skip= . Spanish . .
Countries tuna |fin tuna] fish] jack d frigate mackerel Main source of data
ackerel
Hong Kong m@/ = o= = = 1 849 |Fisheries Remearch Station,1971
b
Japan 962 | 2 132 204 neaa“/ = - Annusl Report, Tuna Longline,
1971
Fhilippines - 3 7759/ = 226 4 246 5 143 |IMisheries Statistics, 1971
Sabah - = e e 2 600 1 700&/ Anmnual Report, 1971
Sarawak - - - = 4 414 6 292 |Annual Report, 1971
Singapore - 1 = B = = 13 |Primary Production Department,
China 1971
(Province : \‘*yf”/ 4 :
of Taiwan )&/ 2 80O 2000 | 604 14 985 2 541 |Fisheries Yearbook, 1970
Yhailend - - - | - 6 5488 | 9 201 |Department of Fisheries, 1971
West o= = - = 4 295£/ 6 988 linmual Fisheries Statistics,
Malaysia 1971

af

el oi!

QQ

= = none or negligible

n.a. = not available

Substantial amownts of yellowfin tuna were reportedly caught by municipal fisheries

conducted by fishing coraft smaller than three tons; these are not included here.

Other types of scombroids are included here.

Tuna and billfish production was obtained by prorating proportions from older data, and

other species production probably includes the catch from the coastal area of Taiwan Province.
Thunnug tonggol production is included here.




Pishing activities by country

Thailand

Bonito and Svanish mackerel are the main species caught commercially. Catches of these
species combined were 16 070 metric tons in 1971, -about 1.% of the total fish production.
Catoh statistics for these species are available only for 1971, as a result of a recent
change in the giatistical system.

Bonito ~ These fish are much less in demend and lower in price than Spanish mackerel.
At loast three apecies are reported together, Thunnus tonggol, Buthynuus affinis and Auxig
Bppe  All three were seen in the Bangkok fish market in May 1973. Locally they are callsd
"Pla, O, More than ten bhaskets of Te tonggol were unloaded at the market in that morning.
Thig gpecies im distributed on both o coaats, and. to the south.

Production of bonito in 1971 was 6 548 metrio tons of which 5 090 metric tons (78%)
were canght by Thai and Chineme purse seine Fisheries. Mishing is done mostly at night.
Catches were mostly in the Gulf of Thailand and on the west coast of the country. Best
catchas were made in the latter half of the year.

Spenigh mackerel — This figh is high priced and is one of the most important commercial
species. Under this group three mpecies are included, Scomberomorus commsrgon (the most
abuudﬁnt), Se puttatug and S, lineolatns (the least important) (Pongyai 1971). The production
in 1971 was 9 201 mebric tons. The historical total catoh records are not available, but
records of fish anctioned at the Bangkok fish warket in recent years are 1 623 matrlo tons
in 1970, 1 434 metric tons in 1971 and 1 696 metric tong in 1972, This suggests a stable
catche Examination of catoh gtatistion in 1971 suggests that comditions are pimilar to those
desoribed by Tongyai in 1970. ‘They indicate that 83.8% of the total calch way made by drift
gillnets, and 11.4% by longlines and henmdlines. Monthly catches showed that better lendings
vere made during the first half of the year.

Other CPOCIPH In the Bangkok fish market in May 1973, one mediwn-gized black morlin
wasg seen. Saillish and black marlin can . raportedly be caught by the hanging longline in two
looalities, near Chang and Samul in the Pangan Islands. FExploratory tuna longline fishing
by R/V Pisheries Regearch No. 2, Department of Pisheries, Thailand, was oconducted in-the area
ingide 6-16°N and 109-1199%L, in Aprll and lMay, 1968, Twenty-seven mets, in each of which .160
baskels were used, produced 4 711 kg (125 in number) of yellowfin tuna, with sporsdic catohes
of bigeye tuna, albacore, blue marlin, black marlin and other miscellaneous fishes.

Malaysia,

Because of differences in slatistical wnits used in Malaysia, descriptions are given
separately for West Malaysia, Sarawak and Sabah,

Wegb Melaysia

Historical catoh records for little twnas and Sponish mackerels are shown in Table 3.
Since 1958 the catch of Spanish mackerel (Tenggiri) has been almost stable. That of the
little tunas (Aya/tongkol) inoreased until 1967, when it levelled off. Reoent catches of
these species account for about 3.5% of the total marine production.

Little tunas (Ava/tongkol) At least three species are included in this category,
TButhynnua affinis, Thuanus tonggel and Auxis spp. ‘The production of Aya/tongkol in 1971
was 4 295 mebric tong. The calbch statistics by gear; area and month in 1970 indicate thatb
E?é more than half of the catch are from lines and the rest from seine nets and drift gillnets,

2) Penang on the west coast and Trengganu on the sast coast are the maih lending ports, and
(3) vest catches are made in the later half of the year. Fishing by lines includes hand=
lining, trolling end perhape small-scale longlining. It is said thet the main catching method
on-the east coast ig trolling, whereas on the wast coast trolling is much less productive.
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Catch of lititle tunas avid Spanish mackerel
in West Malaysia, 1958=1971
(in metric tons)

Year Little tunas Spanish mackerel
1958 1147 T 042
1959 789 4 642
1960 1 712 4 890
1961 1 917 5 125
1962 2 246 6 308
1963 3 355 5 039
1964 2 633 5 425
1965 3114 6 829
1966 4 455 7 634
1967 5 578 6 161
1968 4 465 6 860
1969 3 430 5 856
1970 4 703 6 982
1971 4 295 6 998

The main fishing ground. for Thunnus tongegol is on the west coast beltween Kedah and Pangkor;
the prinoipd] Tighing method is purpe seining at night. Ovaries of T, bongpol examined in
a cannery at Penang were fully well developed in fish 50 cm long. Po tonggo] has been sold
to a cammery in Penang, The cannery also purchased some little tuoas about 800 metric tone
in both 1971 and 1972, The smaller sized fish (less than 1 kg) ave consumed by looal psople

Spanish mockerel (Tengpiri) Two mpecies, Scomberomorus commerson and S. guttaius are
included. Production in 1971 was 6 998 metrio tons. About 80p of the catoh wes from drift
gillnets and obtherg from lines. The main landing ports are scattered on bhoih sides of the
woast. The fishing methods are assumed to be the same as thome of Thailand, described by
Tongyai in 1970,

Other speclen  The annual catch of swordfish is less than 10 tons. Auxis spp. are
said to be less abundant on the west coast,

Sarayak

Tuna and Spanish mackerel are the two major components of the catch in this state.
Combined catcher were 1 077 metric tons in 1970 and 1 216 metric tone in 1971, about 105 of
the total fish production.

Tuna.  The speciss included ia this group are uncertain. Buthynous spp., the name used
in the sbatlﬂtwon mey ha the main component. The local name tongkol inoludes other small-
sized coastal iuna apecies, Produchtion was 483 metric tons in 1970 and 372 mebric tons in
1971, and wag made exclusively by gillnet fishing. Landings are highest on the southern
coagt of Sarawalk. The siwve of the fish is sald to be about 2 feat Lhroughout the year.

Spanish mockeral (Tengpiri) Three speoies of Scomberomorusg ave grouped. Producthion
was 736 metric - ﬂnn in 1970 and 705 meiric tons in 19716 Mort of the cajoh hag been mede in
southern Sarawsl: wal walbers, more than 907 by gillnetting. The drift gillnet is the
principal gear, others ave encivcling and bhobttom glllnets. Three hundred gillnet fishing
craft, hased ab Xunhing sines 1965, have bsen operativg; the boats are about 30-36 feet long,
and have two mon on bosrd. There arve in addition many smaller gillnetters. For the drift
gillnet Spanisgh mackeral {ishery, the peak fishing season is from May through September,
although the boats opsrate bthrouvghout the ysar.
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Other sgeczes Three Thunnue tonggol, shout 50=60 cm in length, were seen in Kuching
fish market in early June 1973,

Sabah

There are two categories in the siatistics, "Twa" and "Mackerels®, and no further
breakdown is available. These two groups of fish muet include several spocies. The produc—
tion for both groups combined wes 4 300 tonm in 1971, which accowted for about 15% of the
total fish production.

Tuna (Tunes, bonite and skipiacks) The catch of this group hae been ag followss

(In thousands of tons)

1968 1969 1970 1971
007 097 098 296
Tt ip said thet little tuna (Buthymnus affinis) is found on both east eand west coasts of

Sabah. Skipjeck and yellowfin tune were fished in the Celebes Sea off the south east coast
of Sabah (Sabah, fnnusl Report, 1969). No information on the fishing method is available.

According o the Annuwal Report for 1969, the pre=war ‘tuna fishing base on Pulau Si-Amil
(east coamt of Sabah) was revived by a Japanese fishing company. During the years 19601962
the landings of bonito or skipjack on the island were as followss

1960 1961 1962
1 700 2 075 1133 (in tons).

Irom another gource of information o more detailed account of activitiesm was given:
() Fishing grounds were in the Celebes and Sulu Sease

(b) TFive pole~and-line boats wore engaged in the Tishery et ite peak, with purso seine
© operption beginning in the first half of 1961,

(o) The catoh was mainly of skipjack, with about 5=10% of yellowfin tuna.

(d) The size of skipjack was from 2 to 6 kg, averaging 3-4 kgo

(e) Bait fishes wore mainly anchovies and sardines, caught by night-light fishing.
Mackerels (Mackersls, billfishes, Gth) Catches of this group were 1 700 tons in both

1970 and 1971. The catch conaigted mainly of Spanish mackerel; about five species of

Scomberomorug are included, probably being dominated by 5. commerson and. S. gubhatus.
bpanlsh mackerel are caught in all coastal arear by "trolln.ngD glllneutlng and. fish traps.

Other species In the Annual Report for 1970, %una longline fishing trials in the
Colebes Sea were reported, mainly for yellowfin tuna; they were discontinued because of the
poor calch.

At Kota Kinabalu fish market in early June 1973 one ampecimem of sailfish was recognized.

Monthly catch and effort data of a commercial company stabioned at Tawau catbching skip-
jack by pole-and-line fishing, is tabulated for the years 1927 through 1930 in Table 4.



Tablo 4

Pre=war cabtches of the pole-and-line fishery based at Tawau,
eagtern coast of Sabah, by month, 1927-1930
(in metric tons)

1927 1928 1929 1930 _
Month Skipjack Yé%iggfln Skipjack Ye%i;gfln Skipjack Ye%t;:fin Skipjack Ye%izzéln
Jan e = 12&1 1402 1603 8@4 4836 24@6
F@b 103 207 4195 17&8 21@4 3092 3709 3102
lox 4ol 2,8 1540 9.2 19.8 2403 51.9 477
Apy 5.5 1543 21.2 3463 21,0 172 129,0 3501
Moy 3.6 10,1 2543 446 46.6 4542 39.8 1447
June 9,4 13,6 21,0 19.0 23,9 27,8 361 21.1
J'ul;y’ 2a4 002 1004 15@7 2891 2894 1697 1191
Aug 467 4465 9.6 1463 1307 31.0 3509 3404
S@Pt 403\ 6@9 61@2 2408 5200 40@1 48&7 1903
Oct 962 3.5 3067 20,2 37.6 28.3 5544 2745
Nov 26.8 10,8 2244 25,8 51,6 5564 58.5 217
Dec 1732 100 18@6 1309 27@3 2433 1905 ) 3101
Tote,l 88.5 80.4 285.3  253.8 359.4 3606 573.1 3148
Sources Japan 1933
Singapore

In Singapore, only skipjaok and Spanish mackerel were indicated in the statistics, and
rocent landings in tons were as followss

1970 1971 1972
Spanish
mackerel 243 73 87
Skipjack 816 28 35

Spanish mackerel may include at leasgt two species of Scomberomorus.

pcombox It is said to be
caught mainly by drift gillnet. The skipjack recorded in the statistics was of fish trans-

shipped.
Hong Kong

There is no tuna fishery in Hong Kong; and probably only sporadic cabches of Buthynnug
Bpp. and Auxis spp. are made,

Spanish _mackerel -~ Five species are included. Among them, Scomberomorus commergon and
S. guttatus are the momt important. Recent yearly catches of Spanish mackerel were obtained
at the Fisheries Resmearch Stetion, Aberdeen (in tonm):

1968 1969 1970 1971 1972
1 505 1 500 1 712 1 849 1 954

Bigger catches are made during the winber months than other times of the year. Although there
is ne specific Spanish mackerel fimhery, these fish are caught in inshore waters, mainly by
gillnetiters about 40 feot long. The pmaller fish are caught by trawling.
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Other species  Fishing for twna (Guthypnus affinis) was done by a kind of seining on an
oxpsrimental basis during the sumeyr months of 1967 and 1968 (Williamson 1970).

It is said that Thuaue tongpol appears nesr Hong Kong in summere.

Fhilippines

The caich statistics for the Philippines are shown in Table 5. The production in 1971
was 8 little over 13 000 tons, accownting for 3.5% of the total commercial fishery production.
The main fishing gears are the bagnet, purse seine, and otter trawl; there is o tendency for
the catches $0 bo better in the first half of the year. However, the above statistics need
furﬁher examination, especially to clarify catches by gears that are not possible to idenbify
1818

Since the above stabistics do not show the catch by species, or repori sny catches by
Fishing vessels smaller than 3 tons (the “municipal fishery") the actual amount caught by
Philippine boats must be much more than indicated. For example, the yellowfin catoh by the
municipel figheries is estimated to have been more than 10 000 tons in 1972, These fish were
caught mostly by handlining, in small bancas operating near the coasts of the soubhern
Philippines.

The Philippines ranks first in the tune production among the countries facing the South
Ching Sea. However, the following description of their fighery is very brief due to the
inability to collect more information.

Tuna  The "Tuna® reported consists mainly of yellowfin, probably with the sporadic
inclusion of bigeye. FProduction was 3 775 meiric tons in 1971. As mentioned the yellowfin
tuna catch is becoming larger. Although the statistics indicate that the main gears for
thie group are the bagnet and purse seine, it is said that they are almo taken by surface
trolling, trap net and hondlining; the lagt one of theme has been used extensively in recent
yoars. The handline fishing grounds are located in several regions, mainly in the southern
Philippines facing the Sulu Sea.

Cateh for 1939 on the pre-war pole-snd-line skipjack fishery at Zamboanga is tabulated
in Table 6. The fishing vessels used were two 40 tonners and two 22 tonners. The average
@#ize of mkipjack and yellowfin tune was almost the same, from 3 to 3.5 kg throughout the year.

In early Jme 1973 at the Navotas fish market, a yellowfin tuna, 45-100 om in length was
meen; it was sald to have been caught by purse seine. A large skipjack, more than 50 cm in
length, caught by night-time purse seining, was peen at the same time.

Experimental purse seining and pole=and=line fishings for tuna species have been con=
ducted by the UNDP/FAO projecto

4 A tuna longline experiment was done in 1957=1960, mainly in the Sulu Sea. Yellowfin
dominated the catch, but no details are available (Yearbook of Philippine Fisheries, 1962),

Bonito This group must include Buthynnus affinis, Auxis sppa and perhaps other small-
sized tunas, The catch, 4 246 metric tons in 1971, was made principally by bagnets and purse
fseineg.

Some individuals of little tuna and frigate mackerel were meen at the Navotas fish -
market in June 1973,

Spanish mackerel Tt is not known how many species are included in this category.
Production was 5 148 metric tone in 1971; the main gear was reported to be the otter trawl,
but it ie not easily understood how that could be so.

Spanish mackerel, similar to Scomberomorus commerson, were seen in the Navotas fish
market during the visit in June 1973,
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Table 5

Catches of tuna end Htuna~like Bpecies in the Philippines

Ao Catch by spscies, by gear and by month, 1971

(in metric tons)

~ Albacore Bonito iiii;igl Skipjack Swordfish Tuna,
Gear
Bagnoet 4od 1 460,0 40.6 1.3 = 1 21244
Boach soine - 187.4 - - = 21469
‘Gillnet o= 172@0 . 0:38 ] = 135@9
Hook and line 1207 55,0 12402 o 27a1 6101
Muro=Ami = = = = o 285.9
Purge meine 20,0 2 30509 338.1 219.,8 - 1 664.6
Otter trawl e = 4 57244 o4 = =
Round haoul seine = 65,5 66.4 o= - -
Longl ine o= @ = = 200.0
Monih.
Jonuvary o 123.0 131.5 = = 301.7
February 20.8 496.4 T 376.1 = = 897.4
March = 734@5 1 60.307 i 8.1 106.0
April 12,7 1547 28.3 204.3 406 238.7
My 3.6 42,3 1 579.8 4.8 - § 176.2
June - 91947 103.8 - - 115.9
July = 15647 15.2 = 146 11004
August o= 168.9 - = = 144.8
Sephtember = 112.2 21.6 4o - 493.7
October = 168.8 3460 - e 87.0
November = 210.5 117.2 4.0 - 94..0
December = 358,0 131.2 8.0 12.8 " 9.0

B. Catch by species, 1967 to 1971
{(in metric tons)

Albacore Bonito §£2;2221 Skipjack Swordfish Tung
1967 183.2 T 245.1 2 206.6 230.0 = 3 803.8
1968 696,2 13 281.9 5 046.6 1 041.1 13444 6 019,17
1969 133.8 12 391.8 | - 268.8 2 316.4 62,6 2 522.6
1970 206.8 7 247.0 | 3 596.8 122.4 5.0 1 685.2
1971 37s1 4 245.8 5 142.8 225.5 27.1 3 774.8

From Fisheries Statistics of the Philippines, 1971
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Table 6

Pre=war ocatches of the pole—ande~line fishery based at
Zamboanga, Mindanao Island, by month, 1937
(in metric tons)

Month Skipjack Yellowfin tuna
Janual‘y 160.5 12@0
February 16045 10,7
March 132.1 16,7
April 23561 29,8
May 224465 30,1
June 131.8 22.9
July 69.8 19,5
August 23.9 22.5
September 427 39.4
Qotober 26@5 1409
November 33,0 39,3
December 1661 6.8
Total 1 256.4 264.5

Source: Takehipa 1940

Japan

The tuna longline fishery has heen harvesting deep-swimming tunas and billfighes in the
South China Sea for many years. Pre=war activities were on a smaller scale than now.
Production in 1971 was estimated to be about 3 300 metric tons, and was characterized by a
preponderance of yellowfin and bigeye tunas in the catch. Catches of bluefin tuna and
albacore are sporadic. Historical catch datas prepared from the series YAmual report of
effort and catch statistics by area on Japanese tuna longline fishery, 1963=1971%, are
ghown by mpecies in Table 7. The recent fishing grounds of this fishery are in the central
portion of the South China Sea, asg shown in Figure 1. The mize of longlines operating in
this region ranges from 40 to 100 tons.

It is reported that some of the Japanese pole—and=line fishing fleet have recently
entered. intod the north-eastern part of this region., The fishing season is during the winter
months. . The catch is mainly skipjaok, but the amount is not available.

China, (Province of Taiwan)

The total production of the tuna and tuna=like species in the South China Ses was
apparently more than 20 000 tons from all countries in 1970, if the catch from the coastal
fisheries of China (Province of Taiwan) is inoluded (Formosa 1970). It was, however, not
posgible to identify accurately the part of the Taiwanese catch from the South China Sea.

Tunas and billfishes The main fishing ground of small longliners based at the
Province of Taiwan has been in the South China Sea and adjacent waters. This fishery has
operated for many years, even from pre-war times.. In 1940 longline vessels based al Kaohsiung
numbered about 300, and they unloaded 12 TOO tons of tunas and billfishess The longline’
fishery was renewed moon after the war (Nakamura 1966).
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Jatchen and fishing effort of the Japanese longline fishery
in the South China Sea, 1963=1971

Catch by apecies (in metric tons)d

Yoar (igo?ggo) Bigeye | YollowFin | Swordfish iziifﬁd mfigin ﬁiigfn Sailfish
1963 2 543 361 1 541 63 29 59 48 1
1964 1 128 152 633 32 10 32 23 2
1965 2 171 476 1873 55 18 95 57 6
1966 2 256 525 1 444 47 9 63 46 9
1967 7 545 1 747 4 821 146 56 237 105 20
1968 5 149 946 2 531 82 29 126 19 9
1969 6 016 1 395 3 186 99 26 87 81 8
1970 2 553 124 1 543 52 10 51 56 3
1971 3 596 963 2 132 53 17 65 63 4
Average weight of '

the fish (in kg) 39 34 47 48 101 18 26

3/ Weight was estimated from the number of fish reported caught multiplied by the
average weight by apecies, obltained from recent data.

The inshore tuma longline fishery fleet shows a rising catch (from "Chugoku Suiman' a monthly
periodical)s
(in '000 tons)

1964 1965 1966 1967 1968 1969 1970 1971 1972
15.9 16,3 19.0 19.5 2465 25,9 27.6 29.8 3241

The above catches include tunas, billfishes and sharks, end catches from ouiside the South
China Sea.

The 1966 longline catch from the South China Sea in numbers was 47 000 tunas, 20 000
billfighes and 40 000 gharks. This species composition was remarkably different from that
of the Japanese longline catch in the mame area, in which tunas consisted of more than 90%
of the total. Dven within the tunas and billfishes the species composition is differvent:
there wag a preponderance of yellowfin among the tumas, and of black marlin, sailfish and
awordfish among the bilifishes in Taiwan Province longline caich. It is assumed that the
Taiwan Province longline fishing operation stresses the capiure of billfishes rather than
tunas. In addition, the gear and fishing grounds (Figure 1) may be somewhat different from
thoge of the Japanese longline Fleetd.

Bonito Under thie group, frigate mackerel and liltle tuna are inoluded. The area
breakdown of catch ism not poamsible, Total production in 1970 wam about 15 500 metric tons.
Frigate mackerel (778 tons in 1970) was caught by troll line, purse seines, gillnets and set
nets, The spacies of the other 'bonito" canght are not known. They were captured meinly by
purse seines.

Skipjack  The calch of the inshore fishery in 1970 was 604 tons, 227 tons of which was
taken by pole-snd-=line fishing. Tt is not certain iy the catch wes only from the Sowth China
588,

Spanish mackerel  The catch of the inmhore fisheries in 1970 was 2 541 tons, which was
made principally by gilluet.
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Other countbrien

For Vietnam, Khmor and China (except for the Province of Taiwan), all of which face the
South China Sea, no statistics for tuna catches were available, But it is assumed that they
have been harvesiing some quantities of coastal tunas and tuna~like species.

For Vietnam it is reported that small tunas are caught by gillnet from Februvary through
June. In a report by Schoettler in 1960 he showed a catch of Spanish mackerel and small
tune~like sypscies by local fishermen.

4o S3TOCK ASSESSHMENT

At the 15th Session of the Indo-Pacific Fisheries Council it was noted that in the IPRC
area moat of the-stocks of the larger tunas are heavily exploited, but that there is considerable
potential for expansion of the surface fisheries for tho small tunas (IPFC 1972).  This view
also applies to the tuna and tuna~like resources in the South China Sea rogion.

Turther attention should be given to stock assessment of the tuna resources in the South
China Sem. Bui in addition to the lack of sufficient and accurate catch and effort statistioce
there is a shortage of fundamental information on the sbock structure, the most important
element., In this section an attewpt is made 4o produce a very rough appraisal of the situa~
tion on the basis of the limited data available,

Large=nized tuna species

Yellowfin and bigeye tunas are caught in substantial quentities in ‘the South China Sea.
The main fighing gears are longlines for deep—swimming fish of both species and handlinea for
the coastal mlglatlng yellowfin in the southern Philippine waters. The yellowfin stock in
the. region was suggested by Kikawa in 1973 to have a close relationship with that distributed
to the east and south. On the other hand, referring to the frequent occurrence of larvae
around the Philippines (Yabe et al. 1963) and the capture of young yellowfin of average weight
3=5 kg with skipjack in the pole—and=line fishery, it is surmized that the yellowfin stock in
the South China Sea is independent to some extent. Further study on this is needed. For the
bigeye tuna, little information on stock structure is availeble.

In Pigure 2 are shown the annual changes of catch rates in catch per wnit of effort for
yellowfin and bigeye caught by Japanese longlines in the South China Sea, on a quarterly
bagis. Tor both species the catch per unit of effort (catch in number per 100 hooks) seems
%0 have boen stable since 1963, The relation of calch to effort of the Japanese longline
data, Figure 3, does not indicate a substantial effect of fishing on the sbundance, except
for a small decline in catch per unit of effort for yellowfin tuna in 1968, which might be
caused partly by the rapid increage in catch and effort in 1967, Without the data on cabch
and effort from the longline fishery of Teiwan Province it is difficult to pursue the amalysis
further.

The yellowfin caich of the Philippines has been inoreasing. Handline catches of yellow=
fin in the coastal area of ‘the southern Philippines are not reported in netional statistics,
put they are maid to be increasing rapidly. Attention should be paid to the relationship of
the fishing effort by longlines for deep-swimming yellowfin and by coastal fisheries.

These resources have been taken exclusively by tuna lpngline fishery as a by-produot,
although the Teiwen Province fleet seems to catch billfishes by preference. It is not
pogsible to make any further comment on these remources nowe

Smallmsized tuna species

Except for skipjack, these are coastal species. The shortage of pertinent data has
regtricted the analysis, but it appears that these resources have not been fully uwbilizedo
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This gpecien in fundamentally cceswnic and hag been appraised as wthe most promiming
vegource for Fubture Tishery development in the IPFC aveas. In the South China Sea there has
been no substantisl skipjeck Tishery. Oaly recently the Japanese pole—and-line fleet has
initiated fishing in the northeasbern part of the .Ses. It is the author's opinion that
occoenic ares of the South China Sea will be productive for skipjack. An examination of
achivities of the pre-war akipjack fishing in the ares, such as indicated in Tables 5 and 6,
will give some idea of posmible Tubure exploitation.

Thunnus tongeol,

In the present suwrvey it appeared that the genoral arsa of catch of this species is in
coagial areas of the wesbtern half of ‘the South China Sea, Very rough estimate of the recent
catch would be less than 5 000 tons. Production seems 10 be increasing end it is expected
“that it could be expanded mtill move,

Little tuna and frigato mackerel

Theso remources have been taken locally by various geara in almost every coastal area
of the region. The conbined cateh of two species is believed to be 30 000 tong or less, and
reg { Y v
it may be possible to expsnd this catch,

Spenish mackerel

_This apocies group is caughl by coastal fighories in the whole area, and im important
for domestic consumpbtion. The oombined catch of several species is more than 30 000 tons.
Production is thus fairly high, and there may not be much possibility for further exploitation.
This resonrce shonld be miudied much further on the species level; to discover if the stook
ig fully or over-uhilized.

He RECOMIENDATIONS

It is the awbhor's opinion that fubure exploitation of tunme slbocks in the South China
Sea la highly fessible, except for the large-gized tuna species and Spanish mackerel,
Cooperative work on explorabory fishing should be organized among the cowtries as well am
by intemational bodies. After 'the expansion of the fishery, analytical atudy should be
followed as soon ag pogsible by management, in order not to deplete the stockss

The following are spocifically recommended:

(1) stotistics on cabtoh and effort of the tuns fisheries should be organized
and made accurate asg soon ag possible, It is necessary that landings should
e recorded by spacies, and effort by gear. Although these are the minimum
requirements and are essential for rational ubilization and menagement of
the stock; few dats meet with these requirements in the region. The nomen-
clature of the species should be shtendardized, both vernaculer and scientific
names.

(2) Tor mome species almost no informebion is available on the structure of the
gtock and only a little is known for others. Biological studies on the
ghooks are needed by the existing research bodies. A4s a minimum, information
on pize and maturity should be ocollected at the landing places.

(3) Tn the eastern half of the region large-sized tuna species have been caught
in substontisl numbers by deep tuna longlines. Purther stock dssessment
should take into consideration data on the Taiwan Province longline fishery,
and the interaction behwsen deep and coastal longline fisheries.
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The. feasibility of an expension of ‘the skipjack fishery is promising.
Pole=ond=line fishing may be one of the feasible fishing methods.

A smurvey of available live bait species should be conducted. It may

not be necessary that the boats in this fishery be large., The experience
of pre-war pole—and=line fishing will be helpful for fubure plaming.

It appears that fishing for small-sized coasbal tune species could be
expanded. It would be worthwhile to study these stocks further, and to
conduct exploratory fishing to examine this possibility. If expansion
proves to be justified convergion and improvement of the present boats
could be considered.

Seagonal changes in abundance of various stocks in certain areas are
expected, so that boats should be capable of more than one kind of fishing.
Such combinationg as skipjack end pole=—and-—line fishing with coastal
small=gized tune fishing should be taken into consgideration.

Congidering the low level of loocal consumpiioﬁ of {una in the region,
it may be necessary to encourage more demand, for example by improvements
in processing.
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