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'IDNA RES()UltCES IN THE SOUTH CHINA SEA 

by 

Suawnu Kurne 

SUMMARY 

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

2. .An ·appraisal of these resources is made more difficult by the inadequacy of catch sta-­
til.'l'l;ics, 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. 1 for J)Ossible uniform use. 

3. The total catch of these fishes in the a,rea is estimate?- at 80 OOO metric tons. This is 
'm underestimate. The catch of small-sized tunas is about 37 OOO tons, of Spanish mackerels 
34 OOO tons and of larger speoies almost 10 OOO tons. These totals do not include what may 
be a substantial catch from some segments of the Philippines fisheries. 

4., In Thailand bonito and Spanish me,okerel ara the main species landed. Their lan.dings 
combined were about 16 OOO tons in 1971. 

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

6. In Singapore only skipjack and Spanish mackerel are reported, recently only a little 
over 100 tons a year. 

7• 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 
Sea1 but information about the fishery is very sparse and statis·tica are poor. Catches are 
reported as 13 OOO tons for 1971. There is no doubt that this is a considerable :under­
estimate. For example, the "municipal fisheries" (boats smaller than 3 gross tons) a.re 
reported to have caught an additional 10 OOO tons of yellowfin tuna in 1972. 

9. Production in the South China Sea of tunas by Japan was 3 300 tons 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 
oatoh of tuna,s there is not kno'l'm. Their vessels seem to concentrate on the .billf~shes, 
judging from the composition of the catch, which is different from that of Japanese vessels. 

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

12. Limited data from oatoh 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 
oan be expressed a.bout the status of the billfish resources, for laok of information. It 
appears that the populations of the small-sized species are capable of greater exploitation, 
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with skipjack the most promrnmg. More production cax1 also be expected from :f1i:1~u11uJ 12!1~ 
and it may be possible to expand the catches of little tuna a.ml frigate mackerel. Spanish 
mackerel may be fully exploited. All of these conclusions should be checked by cooperative 
invest iga;I; ions. 

13. 'I'he following recommendations are made• 

(a) 

(b) 

(o) 

(d) 

(e) 

(f) 

(g) 

Statistics of catch and effor•t should be expanded and improved as quickly as 
possible. 

Biological studies are required for all the species. 

Ii'\u'ther stock assessment studies should be conducted; for the large-sized species 
thia should include data from the loneline fishery of China {Province of Taiwan). 

The feasibil:i.ty of expa1'1ding the skipjaok fishery should be investigated, using 
several kinds of gear. 

Fishing for othEn' small-sized tunas should be investie;ated, since these fisheries 
seem capable of expansion. 

Combined skipjaok and pole-and-line fishing should be developed. 

Demand for tuna should be encouraged 9 for. example by improvements in processing" 
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SuBunni. Knmo 

'.l'ho oh.Jocti.ve;J of this paper a1·e (a) to e)ci;ract; and updatEi the @,va.ila,blc:i Lnfo:i~rna:!;:i.on 
on. Uvi z·m1on.:ccc:ci of i;unas and. tuna·., like i:ipeo:i. es 1 and on ·che ,3t;aia.1FJ of :colat<3d f:i. fJiicn•i oH 
tho 011~31•1,d. l area of the ~kn:rl;h China Sea, and adjacent wa;l;c3rs covered by tho South Chbl<l, Snr\ 
Pl nhcn::ioD Dr:nreilopmont ond. C:ooJ:dina/Ging Prog1.'arnme v a,ncl (b) to eva,lua:te the a·bove moJ;<n·:i.8.l 
il-l."Hl xn:eparo 1:i, ~·evieH on UJ.GBe resources and fiBhe:t':i.es 1 i.rnlicating in pa,~ticul;:",1' an;y 

· !H(:r1.t poterrl;Jnl o,x1cl rnaY1agt1111(,~nt requj.remenia.1 ~ i;o.l'Jng :i,nttJ aeco1xi'.rt oth€ft~ 1"'c=.!levn_llt ·i.n:(;e,(-na;i:.i{Jfi.-:-1) 
a?l.'ol·t~f'.i or.~ thln nubJ<:Jo'b.1 

~i;lHi oonorn"necl. r:n•e t1:ma8 ('rhu.1mJ.na«i) i billf:i.13hes (Isl;iophm'idao and Ldp.;;), 
;'1:nrJ, tnu:Jrc•JJJG) ;'1,!lOOj,on {;:-:oomhc!'omo:d.nae) in ·i;ho South Ghina Sea. and aclja/JGHi; \·ffl,'i;(J\'do 

MOElt ue tlw information roporttid he1~e has been obta:i,nod. dxn.'ing a, om~«lllOffl:h fleld. 
Ol'.t1~"VC\Y in t}v:) :rCt)D,9 :Lnolud:tn.g t:J.:t'tend2.nce o,t the ·tt~chnioal fJemJ;nar. 011 South China s(~a 

r.11; ! •c1Hon·1~00El m:gard. 1&ed by Southeafl't Asian I1':i,ohm:·:i. eB Developmon·h Cerd: :co ( S}l)Al."DJl:G) 9 
(lii(l o;t; ·i;hll 'I'h:i.nl Goope:ca;~:i:ve Stud,y on KuroshJ.o Sympcrn:i,um? both of whioh HeJ."O holfl ai; 

F'or fll: 1;iok 0.nuo1H:1mont ·the basic du/Ga a;}o the catch u1;a,,i;istios by f.lpeoi.on. Howevet' 9 
·1;uno, <.w:i;oh FJG<J,l;J.i1·l;i,c;J of 'the countries of ·the South Ghine. S<~a, :t'egi.oxi ci,:r•e not l'eportecl hy 

oG ~ o:;.wept in a few ca.ses; most of the catnhes nre :.:'eoorcled fo:i.' g:l'()Ups of flim:i, llu.· 
frpeoJ ()EJ ,, A si;LIJ. m<H'l> ooDfuoing PJ.'Ol)lem hJ p1•0oex1'~ml h,y the va:rio1rn sc:t .:nrt:i.f:i.o and ·1nw·uu.' 
nnla:r; f.w.mer:i gi.Ven thE1 speoies in different P<U~,rn of the region~ Hh:toh :ca.:i.Ele diff:i.onJt:l.crn 
in oto.t:i, wl;l co). compi lat:i on. 

rJ'ho liff\; J:l'.l. 'l'able ·i is the o,u:tho1• 1 s ouggen"tion 1miforn1 iwxneB 9 ·l;o J.esf:lon the p:r.·osmrl' 
oowple:11'.i.·byo '1.'ho to.blEi iEJ not intendecl to bo urJEid fo:e ,~o.,;y:onomic pu:eposoB. J.i'ur·thor X'OVi.EJ;i,onH 
nf !:ho :U.r:d; illHHJ.lrJ. 1113 rnad.0 9 ·Lo aFm:i,s·t in oM;ni:ntng mo'f.01 1:\00tu'a'!;o soient;ifio ·infox11w;l;ion on 
thouo np0o:l.11n r,nd. bcd;·l;o:t' landing ste;l;istios_, 

Somo of thn ~J'tfo:rnw:l;:i.o:n :ln tho i;fJ:X:G :ts :l);orn th.o ~:rl;e;i;:i..s-~:i.cal hoo.!.rn of 'i;ho omwrl;,:iGH 
:hwlu<led :Lo ·i;hn rr11rv''Y v an(l from papol'.'~~ by .Toner-; a:<1d S:U.rJB ('1962) and Herro and UnrnJ :t ( 194tl)" 

~l'he 0<doh. of' ·t;nnar~ :reportecl from mo[~t sourcoB noetrw to ho tmd.0:t:'Offb:i.r1tatod., Fo:t· m:ampl1c11, 
rmmo o1? ·l;ho cn~1;nhon of ooai:rtal speci.eo nw,cfo hy aFb:i,Ba:oal fi.r:1he:i'iEm a:Ni oonm1me<l b,y loo[J,l 

11,nd pn)b,i,hly n:<'o not :rep<n'·ted. • 

.J\nothoc :i.n ·i;he m3xrneP of eornp:i.JoJ;:i.on of 'tlw fftri:i;:l.13·l;:i.0Bv ohm:(~ eo,·hoh(ifJ of 
rJovo:r.•iJJ. npoo:i>:HJ nmy lio oombinotl. J:n the Ph:i.1:tpp:i,noo 9 f<JJ.' o:irn.mpl(1 0 oa;l;nh r.it11:i;:i,wl;:i.ci:1 hnve 
lrnm1 oornpiJ.<,1d. lrnc101• 1-.wi OD,l;egoricB 1 noorf1mo:r.•oi<;,l f:i.Eth0:i:"y'11 onxl 11mun:i.nipal ftr3hm.',y·rn 9 tho 

worioolti nmalle:c thn.n -throe tmw., '.Pho oo;l;ch rrb:d;:l,fr!;:l~cfl of !;ho nrnrd.cipal 
f:l.rJh.e:r.:y o.x·o ?o:<.' eJJ. speei0~1 oomhine(l; thif; catch io CG,hl ·i;o :i.noJ.vJ'to FinhG·i>an~iH.1 
n1n01.m:tn of '1;1n1:c\rJ,, 



Difficulty is also encountered in evaluating the effort expended in catching tuna. 
The ma.in problems are {a) few effort data are reported, even ,ohe numbers of vesselst and 
(b) the tuna catch is mostly sporadic or is a by-product of other fisheries, with few 
specialized tuna fisheries. 

'l'able 1 

!'.!:,oposed common names of tuna and tuna-like snecies inj_he South China Se,?: 

Scientific name Engli ah name Japanese name Common local name 

Large-sized tuna species 
~~ Bluefin tuna Kuromaguro 

~nus ~;,l_a.1 unga Albacore Binnaga 'Tambakol ~Pl } 
tAlbalcora P Tulingan (P) 

Thunnus obesus Bigeye tuna Mebachi 
'.I'hmmus al bacil':res Yellowfin tuna Kihada Albakora (P) 

Small-sized tuna species 
1'huxm~i~ northern bluefin tuna Koshinaga Pla o (T), Ikan kayu (w.M.) 

Gulya,san ( P) Skipjaok Katsuo JMh~. J?.~amis 

~la 0 (T), I""' bcyu (W.M,) 
Eut!:!,m;nus ~ Little tuna or ya/tongkol (w.M.) 

Yaito ongkol (Sara.), Sakulan 
long-tail tuna Sabah) Katchori ta (P.), 

'unungan ( P) 

Other tuna-like species 
~la 0 (•.r), 'l'unUXJgan (P) 1 Au.xis spp. Frigate mackerel Soda-gatsuo 
. o:ngkol (Sara.) 

Scomberomorus spp. Spanish or king 
Sawara ~la In-See (T), Tangigi (P) 

mackerel enggiri (Sara. 1 Sabah, W.M. 1 

ing.) 

Billfishes 
Is~j,QQ!lOi."1).S ~2terus Sailfish Basho-kajiki 
Tetrapt_ur~ audax Striped marlin Ma-kajiki 
Makaira mazara Blue marlin Kuro-kajiki 
Ifakaire, !ndi~ Blo.ck ma:..•lin Shiro-kajiki 
~ gladius Swordfish Me-kajiki 

Notes: 1. "Bonito" is commonly used for tuna-like species, except ·the Spanish mackerel 
2. T "" Thailand, P = Philippines, W.M. "' West Malaysia, Sara. "' Sarawak, 

Sing. = Singapore 

3. UTILIZATION 

Total oe,tch 

Reflecting their dis·tribution, tunas and ·tuna-like species in this region may be grquped 
into ·bwo major ·types, coastal and pelaeic. The coastal resources are small-sized tunas 
and Spanish mackerels; they are caught in coastal areas of the South Ch~na Sea. The 
pelagic resources are large-sized ·tunas and billfishes; they are caught in the eastern half 
of the area, including the central deep wa-ters of the South China Sea. 
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'I'he estimated production is ·tabulated by count:i.,ies in 'l'able 2. The ·i;otal amount of 
e,11 species coml)ined is about 80 OOO tons. This amount ia probably underestimated, as dis­
cussed above, particularly since it probably omits the catch by artisanal fisheries of ·the 
coastal species. 

'J?he ca·t;oh of small-sized tuna. species, mainly lH·tle -tuna and frigate mackerel, <iJnounted 
to more .than 37 OOO tons, caught by va1'ious fishing methods. Spanish mackerels, about 34 OOO 
·~ons, were harvested by almost all nations. The main fishing gear for this coastal resource 
is a drift gillne·t. The production of tue pelagic resources totalled nearly 10 OOO ·tons, 
mainly harvested by Japan, China (Province of Taiwan) and the Philippines. The main fishing 
nicr;rt.hod by Japan and 'l'aiwan Province is the longline with which they catch deep-swimming tuna 
and billfifJh. It should be noted that substantial amounts of yellowfin tuna caught by hand­
lining in the coastal waters of the southern Philippines are no·t included in Table 2. 

Judging from the price of fish in the Southeast Asian countries 1 Spanish mackerels a.re 
highly esteemed in all areas. Other tunas and billfishes are less in demand. Yellowfin 
tuna and Thunnus tonaB<:l. are exported. 

Table 2 

Estimated catch of tuna and tunai-like fishes in the 
~h,_China Sea area by counjpJ:.2s 1 1970 or 1211 

Bigeye Yellow-Goun'tries 
tuna fin tuna 

Hong Kong -iW -
Japan 962 2 132 

Philippines - 3 775rd 

Sabah - -
Sarawak - -
Singapore - -
China 

(Province '---..~ 
of Taiwen).£i 2 800 

'l'haile,nd - -
Wes-~ - -
Malaysia 

- = none or negligible 
n.a. ~ not available 

Bill- Skip-
fish jack 

- -
204 n.a.!:J 

- 226 

- -
- -
- -

2 OOO 604 

- -
- -

Little tuna Spanish and frigate Main source of data 
:nackerel 

mackerel 

- 1 849 Fisheries Researoh Station, 1971 

- - Annual Report, 'l'una Longline 1 

1971 

4 246 5 143 IPisheriea Sta·l;ist ios 1 1971 

2 600 1 1ortl Annual Report, 1971 

4 414 6 292 Annual Report, 1971 

- 73 Primary Production Department, 
1971 

14 985 2 541 Fisheries Yearbook, 1970 

6 54si/ 9 201 Department of Fisheries, 1971 

4 295!/ 6 988 Annual Fisheries Statistics, 
1971 

Substantial amo1mts of yellowfin ·l;una were reportedly caught by municipal fisheries 
conduc'r.ed by fishing craft smaller than three tons; these are not inc lud.ed here. 
other types of acombroids 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. 
~~ ~l production is included here. 
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Boni'to and S1)anish mackerel are the main species caught commercially. Catches of these 
species combined were 16 070 metric tons in 1971, about 1o9'/o of the tot.al fish production. 
Ca:l;ch S'ta:tistics for these species are available only for 1971, as a result of a recent 
oh<mge fu ·bhe statistical system. 

~it() These fish are much less tn d~mand and lower in price than Spanish mackerel. 
At least three species are reported toe;ether, ~l'h~l!.IJ}.:!11! .12rie;e;.ol,1 ~ ~ and. ~ 
spp. All three were seen in thu Bangkok fish market in Nay 1973. Locally they are called 
11 Pla, 0". More than ten baskets of '.:£.:. 1~ were unloaded at the market in that morning. 
'I'his species is diat:ributod on both coasts, and to the south. 

Prod.uction of bonito in 1971 was 6 548 rnetrio tons of which 5 090 metric tons (78%) 
were caught by Thai and Ghineso purse seine fisheries. Fishing is done mostly at night. 
Catches were mostly in ·the Gulf of Thailand ancl on the west coast of the ooun·try. Bes·t 
oa·tohes were made in the hitter half' of the year. 

Spanish rnaoke1~el 'l'his f:ifJh is high priood and is one of the most important oommeroial 
r3peoi'e'£i"~~Underth.rs-group three species are includod, Soornberomorus commerson (the mos-t 
aburidant) 1 _::.> • .mri,t;;~.~0. and 12:!·~~ (the lear:rt imp0:rtant)-fl'ongyaif97f)".:' '.!.'he pr·oduction 
in 1971 was 9 201 1110 l;ri.c tons. The his'to:rical total ca,tch records are not available, but 
records of fish a;no'tioned at the l3&igkok fish market in recent yeF.\X'S are 1 623 metric ·tons 
in 19701 1 434 im:itrio tons in 1971 e.nd 1 696 me-trio tons :i.n 1972. '11his ouggest.s a stable 
cia;bch. J!ll(:oxnination of catch statistics in 1971 suggests that conditiono <11'0 iJim:Um• ·i;o those 
desod:bed. by 'l'ong·yai in 19'{0. '1'hey indicate that 83.8% of' ·t;ho total oa·~oh wall mado by drift 
g:Uln~rts, and· 1'1.tj:ft', l)y lonelines and hr;1,ndlines. Mon-bhly oatohos showod that bo·tter lv.nclings 
were ma,d.c:i during ·the first half of the year. 

Otl~;t 13J)~0c~l!, In the Bangkok fish market in May 19']3 1 one med.:l.wrr,.si:<a)d ble.ck mal'lin 
waEJ s~ien. So.i).fish and blaok mnrlin can reportedly lxi caught by the hang:l.ne lonel:i.ne in two 
localities, nee,r Glwxig an.cl Samui in the Pangan Islando. Explo1,atory ·tuna. longl:i.no fishing 
by H/V Eb11:1;gr~~~J,l.e:;i~ell!'.oh ~' D~ipartroent of li'ishe:des, Thailand, was oonrluoted in the area 
im.lido 6-16°N e.nd 10r1190E, in April a.ncl May 1 1968. Twenty-seven sets, in each of which .160 
baske·~s were used 1 produced 4 711 kg (125 in munber) of yellowfin tuna, with sporadic catches 
of bigeye ·tuna, albacore, blue marlin, black marlin aml o·ther miscellaneous fishes. 

Because of differences in statistical lUlits used in Malaysia, descriptions are given 
separately for West Malaysia, Sarawak and Sa bah. 

Hiwtorical catoh records for little tunas and Spanish mackerels a,:re shown in Te,ble 3. 
Since 1958 the catoh of Spanish mackerel (Tenggiri) has been almost stable. That of the 
li'ttle tunas (Aya/tongkol) increased until 1967, when it levelled off. Recent catches of 
·these species account for about 3.5% of the total marine production. 

Li.ttle .~4,~to,!$:koll At least three species are included in this category, 
~~Y1112. ~' 'l'll1.~13;!l.US ~l and lL.~ spp. 'l'he production of Aya/tongkol in 1971 
was 4 295 metric ·tons. The catch statistics by gear 1 aree, and month in ·1970 indicate that 
(1l more than half of the catch are from lines and the rest from seine nets and drift gillnets, 
(2 Penang on the west co;;i,st a.nd T:r.engganu on the east coast are the maih lending ports 1 and 
(3 best oatohes are made .in ·t;he later half of the year. li'ishing by lines includes hand­
lining, trolling e,nd perhaps small-scale longlining9 It is said that the main catching method 
on the east coast is trolling, whereas on the west coast trolling is much less productive. 
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Yoar Little tunas ~ri,,.d m& h 1r<> C'.'" 1 
Q 

·1958 1 147 7 042 
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 3 114 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 f:lf.lhing gx·ound. for .Tim!f.n'l}!!. ion~ is on the wes'G coast between Kedah and fangkor; 
·&he principal fishfoe method is purse seinine at nigM. Ove,ries of S!L:. JL<?E.e:e.21 examined in 
a cannery e,t P1'mang viere fully well developed in fish 50 om long. 'I'_. j:on~ol, he,s been sold 
to e, cann'i!ry :in Penang. '11he oannery e,lso purcha.sed some lit·tle tuna: about. 800 metric tons 
in both 1971 and 1972. The sme,11er sized fish (less than 1 kg) e~t'e consumed by looal people,. 

~~h ~f!la<~~s;retJ~l'e_~giri), '1'1'10 speoies, ~!! ~~ and .§,!, ~~ are 
included. Produdion in 1971 was 6 998 metric tons. About 80(0 of ·the catch was from drift' 
gillne·ts and others from lines. The main landing ports are soa·l;tered on bo·th sides of the 

1ooast. The fishing methods are assumed. to be the same as those of Thai1and 9 described by 
Tongyai in 'I 970n 

Other._ ~~21.'?.i;'.. 'f.1he annual ca:~ch. of swordfish is less than 10 tons. p.ux:i.s spp. a,re 
said 'GO be less <:tbundan,i; on ·the west coast. 

Sarawak 
---""'''""",,_""""""' 

Tuna, and Spanlsh m:;i,okc:rel a.1'e the ·two major components of the catch in this state. 
Combined ca:tohes were 1 077 me-trio tons in 1970 and 1 216 me·tric tons in ·1971 1 e,bout 10'fa of 
the total fish prod.ud:ion,, 

'funa The s_p(id.~'Js inolucl.ecl in this group a.re tmcertaiJ1., ~~Y!1!!;1~ spp. 1 the name used 
:i.n the sTa:tii;rt:i.cF: 3 nH:\Y' be the main oomponent. The local name ·tongkol tnclud.es other sma.11-
sized ooaff~v,l ·\;unu. r1pc:icieso ProduC'tion was 483 metric tons in 1970 and 372 me·tric tons in 
1971, and was mEtdo e:iwlm1ively hy gill:net fishinge · Lan.clings are h:i.ghest on the sou·thern 
coas·t of 8armmka 'J.'lw fli!?te of the fish is said to be abou:t 2 feet throughout the yea:re 

~Jsll_.ll~'f:Q~~.:soJ,,~{1er~a£1.ril Three speo:i.es of ~~n!!~ are g:roupedo Production 
was 736 m~1t:r:i.c tnnr,1 in 1970 and 705 metrio to:ns in 1971. Mos·t of the oa~ch has been made in 
sou·thern Sal'ah!H}; •:'1FMri;al wa:l;e:;'s 1 more .than 9afo by gillnettinge The clrift gi11ne·t is ·the 
principe,1. gecU'i 111:<.1, othowi ;wo 'mcil•olh1g a.nll bottom gillnetf)o 'l'hreo hlmdred g:i.llnei; f:i.shing 
craft, be.w1rl o,l; K1.i..1Jdng wirvYiJ 1965~ hs,ve 1Jr~en opera/i;ing; the boatn a.ro .'J,bo1J:t 3°"·36 feet long, 
and have i;wo m0n on bos.rd.o TlHn·0 are :i.n add.:i.tion m::uw smaller g:UJ.nottex's. For the drift 
gillnet Spanish rn;cvJk0rr1l fishery 1 the peak fishing season fa from flfa;r through Sep·tember, 
although ·!;he b(m:ts 01x:1rni;e throughout '!;he year~ 



£~~ s;pec:l.es,, '11hree ~ tonggQl, about 50-60 cm in length, were seen in KuoUng 
fish nmrke·t i.n early June 1973. 

There are two categories :i.n the statistics, Wfuna11 and 11Maokerels" 9 and no 
breakdown is available. These ·!;wo groups of fish must include several species. 
tion for both groups combined was 4 300 tons in 1971, which accounted for about 
total fish production. 

fu1•ther 
'l'he produo-

15% of the 

l'uni;!:_(Tunaa, bonito and ak}:12jaokal Tho ca:toh of this group has been as follows: 

(In thousands of tons) 

1268 .1222 1XLQ 1211 
0.7 0.7 o.a 2.6 

It ia said that little tuna (fil'!th;yppU!!, affi~) is found on both east and west coasts of 
Saba.h. Skipjaok and yellowfin tuna were fished in the Celebes Sea off the south east coast 
of Sa.bah (Sabah 9 .P.Jmual Repo:d, 1969). No information on the fishing method ia available. 

According to the Annual Report for 1969 1 the pre-war ·tuna fishing base on Pulau Si-Amil 
(east coast of Sabah) was revived by a Japanese fishing oompany. During the yeara 1960-1962 
·the landing-kl of bonito or skipja.ok on ·t;he. island we!'e as follows: 

1222 
1 700 

12§.1 
2 075 

.1262 

1 733 (in tons), 

From another souroe of fr1.formation a more detailed acoount of activities was given: 

(a) Fishing grounds were in the Celebes and Sulu Seas .. 

(b) Five pole-and-line boats were engaged in the fishery at its peak, with purse seine 
operation beginning in the first half of 1961. 

(o) The oatoh was mainly of aki.pjack9 with about 5-10/b of yellowfin tuna. 

(cl) The size of skipjaok was from 2 to 6 kg, averaging 3-4 kg., 

{ e) Bait fishes were me,inly anchovies and se,:rrlinea, caught by nigh'G-light fishing. 

Maskerels (M~kereJ.s, b:Ulfishaes~ etoo:l Catches of th:l.s group wei~e 1 700 tons in both 
1970 and 1971. The oatoh consisted mainly of Spanish mackerel; about_ five species of 
Scombe:r,:omorus are included, probably being dominated. by .fu. .££,mtnersOJa aml ~ imttatus. 
S,panish mackerel are caught in all coastal areas by trolling, gillnetting and fish trapso 

~ In the Annual Report for 19701 tuna longline fishing trials in the 
Celebes Sea were reported, mainly for yellowfin tuna; they were disoontj.nued because of the 
poor ce,tch. 

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

M01rl;hly catch and effort da:ta of a commercial company whationed at Tawa,u oa,tching skip­
jaok by pole-and-line fishing 1 is tabulated for the years 1927 throUgh 1930 in Table 4. 



-
1927 1928 1929 1930 

Month 81 . . 1 Yellowfin Slcipjaok Ye~lowfin Slc. . 1 Yellowfin Sk. . k Ye llowfin 
l:l.PJao c tuna una :i.pJao <: tuna lPJM tuna 

. ... 

Jan - - 12.1 14.2 16.3 8.4 48 .. 6 24.6 
Feb 1.3 2.7 41.5 17.8 21.4 30.2 37.9 31.2 
Mar 4.1 2.8 15.0 9.2 19.8 24.3 51 .. 9 4'l • 7 
Apr 5.5 15.3 21.2 34o3 21.0 17.2 129.0 35.1 
Ma,y 3.6 1001 25.3 44.6 46.6 45.2 39.8 14. 7 
June 9.4 13.6 21.0 19.0 23.9 27.8 31.1 21.1 
J'uly 2.4 Oo2 10.4 15.7 28.1 28.4 1607 11.1 
Aug 4.7 4o5 9.6 14.3 13.7 31.0 35.9 34.4 
Sept 4.3 6.9 61.2 24.8 52.0 40.1 48.7 19.3 
Oct 9.2 3.5 30.7 20.2 37.6 28.3 55.4 27.5 
Nov 26.8 10.8 22.4 2508 51.6 55.4 5805 21.7 
:0Go 17.2 10.0 18.6 13.9 27.3 24.3 19.5 31.1 

Total 88.5 80.4 285.3 253.8 359.4 360.6 573.1 ·314 .• 8 

Sou:rceg Japan 1933 

In S:i.ngapore 9 only skipjaok and Spanish mackerel were indicated in the statistics, and 
recent landings it1 tons were as follows: 

Spanish 
mackerel 

Skip jack 

1212 
243 
816 

.12.ll 
73 
28 

1m 
87 

35 

Spanish mackerel may illclude at leas·~ two species of Soomberomorus. It is said to be 
oaueht main1y by drUt gi1lnet. The skipjack recorded in ~s was of fish ·trans­
shipped." 

'l'here is no ·~una fishery in Hong Kong; and probe,bly only sporadic catches of Eutb,Y2mU§ 
sppe arid Auxis spp. are made • 

.§p~ni~h._m~o~erel Five species are included. Among them, Scomberomorus ~2.~mer~921 and 
So ~;tt~~ are the most important., Recent yearly catches of Spanish mackerel were obtained 
at• the Fisheries Research sta,tion, Aberdeen (ill tons): 

1!&2 
1 500 

ll1Q 

·1 712 
1211 

1 849 
1211 

1 954 

Bigger oa,tohes are made dur:i..ng ·~he winter months than o·ther times of the year. A1·~hough there 
is no specific Spanish mackerel fishery, these fish are caught ill inshore waters, mainly by 
gillnetters abou'G 40 fe~)t long~ The smaller fish are caught by trawlillgo 
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It is aaid that ~ i2!ll>50l appears near Hong Kong in summer. 

'I'he ce;toh statistics for the Philippines are shown in Table 5. 'l'he production in 1971 
was a, little over 13 OOO tons, accounting for 3 .. 5% of the total commercial fishery productiono 
~11e main fishing gears are the bagnet, purse seine, and otter trawl; there is a "tendency for 
the catches to be be·l;ter in the first half of the year. However, the above statistics need 
further examination, especially to clarify catches by gears that are not possible to identify 
here. 

Since the above statistics do not show the catch by species, or report a:n:y catches by 
fishing vessels sme,ller than 3 tons (the "municipal fishery") the actual amount caugh·I; by 
Philippine boa,ts must be much more than indicated., For example, the yell.owfin catch by the 
munic:i.pal fisheries ia estimated to have been more than 10 OOO tons in 1972. 'l'heae f:tsh were 
caugh"t mostly by handlining, in small bancas operating near the coasts of the southern 
:Philippines., 

The Philippines ranks first in the tuna production among the countries facing the South 
Chine, Sea. However, the following description of their fishery is very brief due to the 
:inability to collect more information0 

1J\ma. The "Tuna" reported consists mainly of yelloWfin, probably with the sporadic 
ii-1clus-roll of bigeyee Production was 3 775 metric tons in 1971 • .Afl mentioned the yellowfin 
tuna catch is becoming largere Although the statistics indicate that the main gears for 
this group are the bagnet and purse seine, it is said that they are also taken by surface 
trolling, trap net and ho..ndlining; the last one of these has been used extensively in recent 
yearse The handline fishing grounds are located in several regions, mainly in the southern 
Philippines facing the Sulu Sea. 

Ca-toh for 1939 on ·the pre-war pole-and-line skipjack fishery at Zamboanga. is tabula:ted 
:ln Table 6. The fishing vessels used were two 40 to.l'll'lers and two 22 tonners. The average 
size of skipjack and yellowfin tuna was almost the same, from 3 to 3 .. 5 kg throughout the year. 

In early June 1973 at the Navotas fish market, a yellowfin tuna, 45-100 cm in length was 
seeni H was said to have been caught by purse seine. A large skipjaok1 more than 50 cm in 
length 9 oaugh't by night-time purse seining, was seen at the same time .. 

Experimental purse seining and pole-and-line fishings for tuna species have been con­
ducted by the UN.DP/FAO project. 

A tuna longline experiment was done in 1957-1960, mainly in the Sulu Seai,. Yellowfin 
d.ominated. the catch, but no details are available (Yee,rbook of Philippine Fisheries, 1962)0 

Bonito 
aizedtunas. 
seineso 

This group must include Euth,ynn.l!f! affinis 1 ~ spp. and perhap1<1 other small­
The catch 1 4 246 metric tons in 1971, was made principally by bagnets and purse 

Some individuals of little tuna and frigate mackerel were seen at the Navoi•as fish 
market in June 1973. 

Spanish mackerel It is not known how many species are included in ,this ca;tegoryo 
Production was' 5 14.Bmetric ·~ons in 1971 i the main gear was reported. to be the otter trawl, 
but H is not easily understood how that could be soo 

Spanish mackerel, similar to Scomboromoruf! ~mer,s_2!:!, 1 were seen in the Navotns fish 
market during the visit in June 1973. 



~ 
Bagnet 
Beach seine 

'Gillnet 
Hook arid line 
Muro-Ami 
Purse seine 
ot .. Ger trawl 
nound haul seine 
1,ongline 

Month -
January 
Febxuary 
March 
April 
May 
,June 
July 
August 
September 
Odober 
November 
December 

1967 
1968 
1969 
1970 
1971 

Ce,tches of tuna and tuna.-like SJ2!cief!.J.a the p.qili;p;pines 

A. Catch by species, by @ar andrnpuopth, 1971 
(in metric tons) 

Albacore Bo:ni'to 
Spanish Sk;ipjaok Swordfish 
mackerel 

4.4 1 460.0 40.6 1.3 - 187.4 - -- 172.0 . o.8 -
12.7 55.0 124.2 -- - - -
20.0 2 305.9 338.1 219.8 
- - 4 572a4 4.4 - 65.5 66.4 -- - - -
- 123.0 131.5 -

20.8 496.4 1 376.1 -- 734.5 1 603.7 -
12.7 754.7 28.3 204.3 
3.6 42.3 1 579.8 4.8 - 919.7 103.8 -- 156.7 15.2 -- 168.9 - -- 112.2 21.6 4.4 
- 168.8 34.0 -- 210.5 117.2 4.0 
- 358.0 131.2 8.0 

B. Catoh b s eoies 1 6 t'L1211 
in me·trio tons 

Albacore BOnito ,_ 
183.2 7 245.1 
696.2 13 28·1.9 
133.8 12 391.8 
206.8 7 247.0 

37.1 4 245.8 

Spa.nish 
mackerel --
2 206.6 
5 OtJ-6.6 

268.8 
3 596.8 
.5 142 .8 

~--

s kipjaok 

1 
2 

-

230.0 
041.1 
316.4 
·122.4 
225.5 

---
2701 

-----
--

8.1 
4.6 
--1.6 ----

12.8 

Swordfish 

-
134•4 
62.6 
5.0 

27.1 
,.~=~~ 

From Fisheries Statistics of the Philippines, 1971 

Tuna, 

1 212.4 
214 .. 9 
135.9 
61.1 

285,,9 
1 664.6 --

200.0 

301.7 
897,,4 
106.0 
238.7 

1 176,.2 
115.9 
110.4 
144.8 
493.7 
87.0 
94.0 
9.0 

Tul'.la 

3 803.8 
6 019.7 
2 522.6 
1 685.2 
3 774.8 



- 10 -

Table 6 

Pre-wa1' catches of the pole-and-line fishecy baaed at 
- _&~boane;e,, Mindanao Isl,?nd 1 b;y month, 1m 

(in metric tons) 

Mon·th Skip jack Yellowfin tuna 

January 160.5 12.0 
February 160.5 10.7 
Ma.roh 132.1 16.7 
April 235.1 29.8 
May 224.5 .30.1 
June 131.8 22.9 
July 69.8 19.5 
August 23.9 22.5 
September 42.7 39.4 
October 26.5 14.9 
November 33.0 39.3 
December 16 .. 1 6.8 
Total 1 256.4 264.5 

Sowce: Takehisa 1940 

The tuna longline fishery has been harvesting deep-swimming tunas and billfishes 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 
prepondere..noe of yellowfin and bi~ye tunas in the catch. Catches of bluefin t•una and 
albacore are sporadic. Historical catch data prepared from the series 11Annual report of 
effort and ca'toh statis'tios by area on Japanese tuna longline fishery, 1963-1971 11

1 are 
shown by species in Table 7. The recent fishing grounds of this fishery are in the central 
portion of the South China Sea1 as shown in Figure 1. The size of longlines opera·i;ing in 
this region ranges from 40 to 100 tons. 

l't is reported that some of the Japanese pole-and-line fishing fleeJG have reoen'lily 
entered into.the north-eastern part of this region. The fishing season is during the winter 
months. The catch is miJ,inly skip jack, but the amount is not available. 

,9hina, (Province of Taiwan) 

The total production of the tuna and tunai-like species :in the South China Sea was 
apparen'tly more than 20 OOO tons from all oount-ries in 1970, if the ce,toh from the coastal 
fisheries of China (Province of Taiwan) is included (Formosa 1970). It was, however, not 
possible to identify accurately the part of the Taiwanese catch from the South China Sea. 

Tunas and billfj,shes 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 at Ka.ohsiung 
numbered about 300 1 and they unloaded 12 700 tons of 'tunas and billfisheso The longline' 
fishery was renewed soon after the war {Nakamura 1966)0 
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Jatqhes and.Jig!); in~ effort of the Ja a:nese fisher· 
in the South Ch:ma Se 

~k· ~;:c:!'! (in metric tons)Y 

.. 

Year Hooks Bigeye Yellowfin &'wordfish Striped Blue Black Sailfish (in 1000) marlin marlin me,:rlin 

1963 2 543 361 1 541 63 29 59 48 1 
1964 . 1 128 152 633 32 10 32 23 2 
1965 2 771 476 1 873 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 2 553 724 1 543 52 10 51 56 3 
1971 3 596 963 2 132 53 ·17 65 63 4 
Average weight of 
th,e fish (in kg) 39 34 47 48 101 78 26 --~~-

.::/ Weight was estimated from the number of fish :reported caught multiplied by the 
average weight by species 7 o·b·tained. from recent data. 

'file inshore tima longline fishery fleet shows a rising catch (from 11Cht"tgoku Suiae.n1i a monthly 
periodical): 

(in 1000 tons) 

12§j 12§2. 122.2 1221 1968 1222 ll12 1211 12E 
1509 1693 19.0 19o5 24.5 25.9 27.6 29.8 32.1 

The above catches include tunas? billfishea and sharks, and. catches from outside the South 
China &ia. 

The 1966 longline catoh from the Sou·~h China Sea in numbers waa 47 OOO tunas, 20 OOO 
billfishes and 40 OOO sharks,, This species composition was remarkably different from that 
of the Japanese longline catch in the same area, in which tunas consisted of more than 9ofo 
of the total• Iwen within the tunarJ a.nd billfishes the species composition is different: 
there was a prepondl;lra;nce of yellowf'in among ·the tunas, and of black marlin, sailfish and 
swordfish among the billf:i.shes in Taiwan Province longline catch. It is assumed ·l;hat the 
Taiwan Province longline fishing operation stresses the capture of billfishes rather than 
tunas. In add.ition 7 1;he gear and fishing grottnda (Figure 1) may be somewhat diffe1•ent from 
those of the Japanese longline flee·b. 

Boni'Go Under this gi•oupi :f:i:·iga.t<:i mii.okerel and H:t·Ue 'ouna are inoluded. The area 
breakdoW!iOf catch is not possible9 Tr.rtaJ. protluctiou in 1970 wa.s about 15 500 metric tons. 
Frig{'tte mackerel (778 tons in 19'70) was caugh't l)y ·troll line, purse aeines 9 gillnets and set 
nets. The species of the other 11bonito 11 caught are not known. They were captured mainly by 
purse aeines. 

Sk:l;;r,iE:.S~ 'l'he ce;~oh of tho i:nsho:r.-e fishery in ·1970 was 604 tons, 22'7 'Cons of which was 
tt'l,ken by pole~·8.nd=l:i.ne f:i.shi.ngo :rt :iiJ mrt certGd.n if tho oatch was only from the South China 
Sea. 

,2,p..,:;-m:i,slL_J!la.S'~l:~';.l '.l'Jie ca.toh of t.h.e :i.nshore f:J.sherfo1.1 ln 1970 was 2 541 tons, which was 
made princi1)8.lly by gilh1c-i;9 
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For Vietnam, I<hmer and China (except for the Province of Taiwan), all of which face the 
South China Sea, no sta:tistios for tuna ca·tches were available. But it is assumed that they 
have been he,:Fves'oing some quantities of coastal tunas and tuna-like species. 

For. Vietnam it is :reported ·!;hat small tunas are caught by gillnet from February through 
June. In a report by Schoet,Gle1• in 1960 he showed a catch of Spanish mackerel and small 
tuna-like species by local fishermen. 

4• STOCK ASSESSMENT 

At the 15th Session of the Indo-Paoific Fisheries Council it was noted that in.the IPFC 
area moat of the stocks of the larger tunas are heavily exploited, but that there is considerable 
potential for expansion of the su:r.fa.oe fisheries for the small tunas (IPFC 1972) •. This view 
also ap~lies to the tuna and ·tunarlike resouroes in ·the Sou·th China Sea region. 

Further attention should be given to stock assessment of the tuna resources in the South 
China See,. But in addition to the lack of sufficient and accurate catch and effort statistics 
there is a shortage of fundamental information on the stock struot1tte, the most important 
element., In this section an attempt ia made to produce a very rough appraisal of ·the situa­
tion on the basis of the limited data availableo 

Yellowfin and bi.geye tunas are caugM in substantial quanti'l;ies in the South China Sea,. 
The main fishing gears are longlines for deep-swimming fish of both species end handlines for 
tha coastal migrating yellowfin in the southern Philippine we,ters. 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 ~£-b. 1963) and the capture of young yellowfin of average weight 
.3-5 kg with skipjack in the pole-ahd-line fishery, it is surmized that the yellowfin stook in 
the South (,'hina Sea is independent ·to some extento Further study on 1;his is needed., For the 
bigeye tuna, little information on stock structure is available. 

In Figure 2 are shown the annual changes of catch rates in catch per unit of effort for 
yellowfin and bigeye caught by Japanese longl:ines in the South China Sea~ on a quarterly 
basis. For both species ·t.he catch per unit of effort (catch in number per 100 hooks) seems 
to have been stable sinoe 1963. The relation.of catch to effort of the Japanese longline 
data, Figure 31 does noi; indicate a substantial effect of fishing on the abundance, except 
for a small decline in catch per un:i.t of effort for yellowfin tuna in 1968 1 which might be 
caused partly by the l'apid increase in catch and effort in 1967. Without the data on catoh 
and effort from the longline fishery of Te,iwan Province it is difficuJ:I; to pm.•suo the analysis 
furthere 

The yellowfin caijch of the Ph:i.lippinea has been inoree,sing. Handline ca,tches of yellow­
fin in the coastal area of the southern Philippines a.re no·b reported in national statistics, 
but they are said 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. 

Billfishes 

These resources have been taken exclusively by tuna longline fishery as a by-produot 1 

al though the Ta,iwe.ll Province fleet seems to catch billfishes by preference• It is not 
possible to make any furthe,r comment on these resources now. 

Small-sized tuna s ecies 

Except for akipjack, these a.re coastal species. The shortage o:f pertinent datn. has 
restricted the ~malysia, but it e,ppears that these resources ha,ve not been fully utilized~ 
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'I'hiRJ speciorJ i1J :fu:ndwnentall;1r ooee,:nio i;md has been apprair:md as ·the most promising 
J.'eso1.n:>oe fo1~ fu·&uxo f:i.she:t~y clfrvelopme~:~ :in ·!;he IPFC ar•ea.,, In the South Chi!ia Sea there hv,a 
l'J<Hm no subat1;i..i:rtiH,l klkipjaok fishe:i.0yo Only reoei::rl;ly th'' Japanese pole-and-line fleet has 
init ie~ted~ fit>hi:ng· i:n the nor·l;hee,i1·tor.11. par·t of ·the Sei:io r·t is ·t;he au·thor 1 r~ opinion that 
ooeanfo a.)~0&, of Johe South Ghi:mi, Sl~e, will be produd;:tve for skipjack. An examination of 
e,o·Hvities of the ;p:r:eMwa,r f'lldpjaok fishing in the area~ auoh as indicated in Tables 5 and 61 
will give some idea, of pcmt~ible fu·ture explo:i"Ga;~ion.0 

In the prli'Jse:rrl; survey :tt appeared ·tha;t the gene1'al a.rea of catch of thia species is in 
ooaatv,1 area,B of the wer:1tern half of ·the South Chiria Sea. Very rough es·timate of the recent 
cci,toh would be litHH3 than 5 OOO ·tons. Protluotion seems to be increasing and it is expected 
··that it could be expa,nded crtill more. 

~'hese :t.'<~r:iouroes have been taken locally by various goars in almoS't every coastal area 
of ·the region., 'J:'he combined oa·~ch of two species is believed ·to be 30 OOO ·tons or lesa 1 and 
it may be possibl(s to exps.nd this catch. 

"This spoo:tes g:eoup :i.13 caugh·t; lw coastal fisheries :in the whole area, and is important 
for domes-l;:io consumptiono ~.'lm oombined oe;toh of several speoies is more them 30 OOO tons., 
Production is thus fairly high 1 and the:ce may not be much possibility for further exploitation" 
'I'his resource ·should. be studied much fu.r·the:r. on the species level 1 to discover if the stock 
is fully Ol' ove~u1;il:iz<'ld. 

5 • RECOMiJENDATION'S 

1't j.s ·the au·thor 1 s opinion that future e:x:ploi:te;I; ion of tuna s-l;oclw in ·f;he South China 
See, is h:i.ghly feasible j excep-1; :for the lb,rge=·sizod tuna, species a11d Spanish mackerel. 
Coopere:tive work on mcplo:r.a;l;ory f:i.sh:i.ng should be organized among the countries as well as 
by i11te1"national boclies,, A;fter tho expansion of ·the fishery? analytical s·tudy should be 
followed (;'l,s S()OH }),f:-1 posnil)le by management 1 in order not ·to deplete ·the stocks. 

The following a.re s:peoi:fically reconunendedg 

(1) 5cto:thrtios on c::J:toh ancl effort o:f the tuna fj.she:des should 1JO organized 

(2) 

(3) 

and rna<l.e aocm'ti:te as soon as poss:ll)le. I"r, is neoessa.ry that landings should 
be :reco:cdecl by specieRt i and effo1't 'by goa:r.. Al though ·these are ,Ghe minimum 
:reqit:iromonots and a:ro esBentiaJ. fo1' :re:t:lonal u:Hlization and management of 
the S'tock 1 feH date, mee·I; with 'these reqiliremen:ts in the region. The nomen= 
clEJ,ture of tJ.10 <1peoies should be S'te.ndi3,rd.izedi both vernaoula:r and scientific 
rn.unes. 

For some ~1pac:i.0s almos-t no infonne;bion is a.vs,ilal1le on the structure of the 
stock and. only a lit"~le :is lmown for others. 13iologicei,1 studies on ·(;he 
stooks a.i:'e n~eded by the existing research bodies. As a minimtm1 1 information 
on size and ma·t;ur:ity £~hou1d b0 co110C'teo. at 1'.;he lano.ing placeso 

In the eas-bern half o:f the region large-sized tuna species have been caught 
in substa11tieJ. num'bers by deep tune, longlines. l"u:r.ther S'book ~.ssessment · 
should take into considera·cion data on ·the Te,iwan Province longline fishery 9 
and the :lffbf:1raction between deep and coastal longline fisheries. 



(4) 

(5 ), 

(6) 

(7) 
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The feasibility of an expe.nsion of ·the skipjack fishery :is promising. 
Pole-a.nd.-line fishing may be one of the feasible fishing methods. 
A survey 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 fu·tm'e planning. 

It appears that fishing for small-sized ooas·l;al tuna 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 comrersion and improvement of the present boats 
could be considered. 

Seasonal 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 combinations as skip jack and pole-and-line fishing with coastal 
small-sized_ tuna fishing should be taken into consideration. 

Considering the low level of local consumption of tuna in the region, 
it may be nooessa:cy· to encourage more demand, for example by improvements 
in processing. 
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