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Opportunit ies exist for 
U.S . fishermen to exp and 
the skipjack tuna fishery . 

The Skipjack Tuna, Katsuwonus pelamis, 
an Underutilized Resource 

WALTER M. MATSUMOTO 

INTRODUCTION 

The tun a a re the most import ant 
of t he large fis hes constitu ti n g th e 
exploited pelagic resources of the 
wo rld ocea n . T he largest catc hes of 
tuna, incl udin g the ye ll owfin tun a , 
Th llll ll llS o l hoco rel; the bi geye tu na, 
T. ohellll; the blu efi n tuna , T. [ hYIIIIIII ; 

th e southern bluefi n tuna, T. 1/I0C

coyii; and the a lbacore, T . Ol ll lllll gO, 

are taken wit h dee p-fi hin g lo ngli ne 
gea r in the pelagic water of non 
coastal areas. Th e skipjack tuna, 
K O[SIIII 'OIlIl .1 pe!Wl/i.I, taken at th e 
urface, most ly with purse e ine and 

po le-and-line gea r . It is a lso taken 
incidenta lly w ith the lo ngline. Skip
jack tuna constitutes a bout 30 percent 
of the tota l tuna catch , a nd in rece nt 
years has come to re pl ace th e yell ow
fi n tun a as the do m inant specie. 

wate rs as oci a ted wit h land mas e . 
Yet its occurrence in Iropica l and 
su bt ro pi ca l a reas far re moved from 
la nd , a evide nced by incident a l 
ca tche o n the lo ngline gea r , demo n-
tra tes th a t th e pecies is no t full y 

exp lo ited , de pit e th e tre mendou 
inc rease in fi hing in recent year In 
th e wes te rn eq uato ri a l Pacific . 

FI SHERIES AND 
DISTRIBUTI ON OF FISH 

The ca tch ta ti tic (FAO , 1966, 
1972 ) show tha t in the mo t recent 
6 years, 1966-71, the a nnual wo rld 
produ cti o n o f sk ipjack tuna has been 
m ainta ined a t th e 300,000-350,000 
metri c ton (MT) level. up from ro ugh
ly 200,000-250.000 MT in yea r pr io r 
to 1966 (T able I). T he to tal ca tch 
ap pea rs low. pro bably d ue to i ncom
plete re po rti ng of ca tche fro m a reas 
that have ex pa nded rapid ly in th e 
las t few years . A m os t obvious d i -
c repancy is noted in th e ca tch fro m 
the I ndi an O cean . The catches fo r 
1970 a nd 197 I a re give n as 100 MT, 
but acco rdin g to Si vas ubra mani a m 
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( 1972) catches o f skipj ac k tuna there 
have inc reased rapidl y since 1969, 
a nd at presc nt a bo ut 45.000-50,000 
MT are ta ke n fr om thi ocean. A 
recent umm ary o f th e wo rld 's catch 
of ki pjac k t un a fo r 197 I by J ose ph 
(i n pre ) how. a n even greate r di -
c re pancy ; hi e tim ated to ta l o f 
43S.000 MT exceed th a t of th e FAO 
ta ti stl cs by 10S ,OOO MT. J o e ph 's 

brea kdow n of th e to tal catch by 
ocea ns shows 82 .000 MT fro m th e 
A tl a nti c . 39, 000 MT from th e India n, 

a nd 3 17,000 MT fr om th e Paci fi c . 
In a ll three ocean his catch estimates 
exceed th e to ta l o f the F AO stati ti cs . 

Despite the e d lsc repancle the 
FA O record are u eful fo r de ter
m ining long-te rm catch trend . T he 
catch records (T able I ) reflec t th e 
fac t th at skipjad.. t un a is fas t becomi ng, 
if it i not a lread y. th e domi na nt 
pecie in th e catc he of tun a . Pri o r 

to 1966 th e )e ll owfi n tuna d o min a ted 
th e ca tc h . but in th e 6 yea r beginn ing 
in 1966. kipjack tun a has do m ina ted 
th e wo rld ca tch in 3 and po ib ly 
-+ yea r . J ose ph 's estimate fo r 197 1 
show th a t th e sJ...ipjack tun a catch 
exceeded th a t of yellowfi n tun a by 
130,000 MT. 

P to recent yea rs, th e majo r kip
jack tun a fi heri e we re concentrated 
in o nl ) a fe w pl ace in th e Paci fi c 
Ocean ; th e U .S. fi he ry in th e eas tern 
Paci fi c off th e coa ts of Baja Califo r
ni a , Centra l America . a nd northern 

Recent st udi es of longline catches 
indicate that, except fo r th e bi geye 
tuna in the Atlan t ic and possibl y the 
albacore in the South Pacific, all th e 
tunas taken with the lon gl in e are now 
being exploited at o r near their maxi
mum susta inable yields in the Atl an 
tic , Paci fic, and Indi a n Oceans (Roths
child and Uchida, 1965 ; K ikawa e t aI., 
1965; H ayasi et aI. , 1970; Sud a, 197 1; 
a nd Skillma n! ). The ski pjack tuna is 
th e onl y species of tu na presentl y ex
plo ited in la rge comm ercial quant i ti e 
tha t can with stand large increase in 
fis hing pressure . U nlike mos t o the r 
tunas that are cau ght in la rge quanti 
ti es in midocean a reas , th e bulk o f th e 
skipjack tuna is genera ll y taken in 

r able 1.-Annua l landlnga (In 1,000 metric tona l of ak lp jack tuna from the major oceana (FAO , 1966, 

I Skillman, R . A. 1973 . A n evaluation of 
the South Pacific albacore, TJ1tIn nus alalun
ga, fi shery and its potent ia l fo r expan
sion. Unpublished report, 22 p ., 5 tab les 
and II fi gures . Southwest Fisheri es Cente r, 
N atio nal Marine Fisheries Ser vice, NOAA , 
Ho nolulu , HI 96812. 

1972) . 

Atlanti C Ocean 
No rthwest 
Weste rn centra l 
Eas tern cent ral 
Southwest 
Southeas t 

Indian Ocean 
Western 
Eastern 

PaCific Ocean 
No rthwest 
Northeast 
Western central 
Eastern central 
Southwest 
Southeast 

Total 

1961 1962 1963 1964 

0 .3 0 .3 2 .2 1.4 

[ ' 0 ",,"owo "' ,,,' ] 

[ No breakdown by~ rea r-
219 .0 252.4 200 .8 226 .5 

[ '0 O,,"'o~ 0, ",. ] 

219 .3 252 .7 203 .0 227 .9 
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1965 1966 

10 .0 104 
0 .0 0 .0 
1 .0 1 .0 
7.1 6 .0 
0.5 0 .6 
1.4 2 .8 

0 .1 0. 1 
0 .1 0 .1 
0 .0 0 .0 

237.4 3 10 .1 
145 .8 208.4 

0 .2 
35 .7 

76 .2 54 .1 
1.6 1.6 

13 .6 10.3 

247.5 320 .6 

1967 1968 1969 1970 197 1 

13 0 24 .3 183 34 .7 360 
00 1 8 0 .4 0 .7 1.5 
1.1 1.7 1.2 1.4 15 
84 15 .8 14 .4 316 32 .0 
1.5 0 .8 0.4 0 .0 0 .0 
2 .0 4 .2 1.9 1.0 10 

0 .2 0 .3 0 .3 0 .1 0 .1 
0 .2 0 .2 0 .2 0 .1 01 
0 .0 0 .1 0 . 1 0 .0 0 .0 

337.4 275 .1 271 .1 288 .5 294 .0 
176 ,0 147 .6 163.1 166.2 206.8 

0 .1 0 .1 0 .2 0.3 
35 .2 42 .3 41.5 53 .6 0 .7 

106.9 74 .4 51.4 58 .3 79 .0 
1.7 1.9 1.6 1.5 1 .5 

17 .5 8 .9 13.4 8 .7 5 .7 

350 .6 299 .7 289.7 323.3 330 .1 



South America. th e no rthweste rn 
Paci fic fi s hery . which inc ludes th e 
fi s he ries o ff J a pan . Form osa. a nd 
Ryuk yu Isla nds. a nd th e J a pa nese 
south e rn wate r fis he ry in th e western 
equat o ri al P acific . Between 1965 and 
1970 th e northweste rn Pacific fi he ry 
contri but ed an nua ll y 147 .000-20S .000 
to n to th e wo rld catch . the J a panese 
south e rn wa te r fis he ry cont r ibuted 
35 .000-54 .000 to ns and the A meri
ca n fi shery (exclud ing H awai i) con
tri buted 64 .000- 124 .000 to ns (T ab le I). 

Since 19 70 two mo re a reas. Sri Lank a 
(Cey lo n )-L accadi ve- M aldi ve Isla nds in 
th e Indi a n O cean and the easte rn equ a
to ri a l Atlantic . h ave deve loped in to 
signifi cant fi he ri es. th e latt er con
tributin g mo re th an 32 ,00 0 to ns. T o
ge th e r. th ese fi ve a reas co ntribut ed 
sli ghtl y more th a n 97 pe rce nt of th e 
tota l wo rld ca tch in 1970 and 197 I . 

A sm all-sca le commercia l skipjack 
tun a fi he ry d a tin g bac k to th e ea rl y 
1900's ex ists in th e H awa ii a n Islands 
(June. 195 1). This fis he ry p rod uces 
a bout 4.600 to ns pe r yea r (Ro thschild 
and ch id a. 1965) . Oth e r sm all - ca le 
fis heries in the Pac ific O cean are 
situated in T ahit i. w he re as much as 
730 to ns we re taken in 1966 (Brun 
a nd K lawe . 1965 ). and in ew Cale
doni a (Rot hschil d a nd c hi da . 1965) . 
M ore recentl y th e J a panese have 
begun to exp a nd the ir po le-a nd -line 
fis hin g operati o ns into th e o ut h-

Figure 1.-Areas 01 present skipjack tuna lisher
les (dark shaded) and areas where skipjack 
tuna were taken Incidentally on longllne gear 
(light shaded) by the Japane.. In the years 
1969-71 (Flsherlee Agency 01 Japan , 1971 , 1972, 
1973) . The broken line all western Alrlca repre
sents the esllmated boundary 01 the aastern 
Allantlc skipjack tuna Iishery . The northern 
and southern boundaries 01 larva l skipjack tuna 
distribution are shown by solid lines . 

western P acific . particu la rl y In th e 
ew G u inea-Solo m o n Isla nd a rea . 

W ith as man y a 19 boats o pe ra tin g 
at a ny one time in the Bi m arc !... 

ea ( ew Guin ea). the 197 I ca tch of 
s ki pjack tu na to ta led 16 .S60 MT 
(Kearney. 1973). 

A lth ough the m ajor skipjaCK tun a 
fi heri es a re co nce ntra ted in a few 
places. th e speci es is w ide ly di strib 
uted in a ll oceans . It has bee n take n 
as a n incide nt a l catch o n the tun a 
lo nglin e as fa r no rt h a lat.40 ° 
in the western pa rt of bo th th e 
At lan ti c a nd Pacific Ocea ns . as fa r 
o uth as la t. .. Wo S in th e western pa rt 

o f th e In d ian a nd Pacific Oceans. 
and a fa r o uth as lat.40 ° in th e 
A tl a nt ic Ocea n (Fig. I). Lo ngit udi 
na ll y . it has been take n cont inuously 
across the breadt h of bo th th e Indian 
a nd Pacific Oceans. 

BIOLOGY AND ECOLOGY 

Until recen t yea r littl e fishin g fo r 
s ki pjack tu na was d o ne in th e At lanti c 
a nd In dian Ocea ns . Con equ entl y. 
resea rch o n t he peci es and resource 
has been virt uall y limited to th at in 
th e P aci fic Ocean . 

It is now kn own th a t kipjac k tun a 
begin spawni ng w he n th ey are a bout 
40 cm long. a nd that each fi sh spawns 
be tween 100.000 and 2.000.000 egg 
pe r pawning (Yoshida . 1966) . Th e 
number o f egg spawned va ri e greatl y 
wit h s ize o f fis h a nd eve n am o ng fi h 
of the same size . Spaw nin g ge ne ra ll , 
occurs througho ut th e yea r in tro pi ca l 
wa ters . but o nly in th e wa rm easo ns 
(l a te sprin g to ear ly fa ll ) in su btro pi ca l 
wat ers . Alth o ugh spawning is greatl , 
influenced by warm wa te r a nd most 
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sKiPJa K tu na lan ae are found In 
\A a ters ""Ith ~urface temp..:rature ahll\C 
24 °C. It IS not unco mllll1n \l) find 
them In wa ter, bell)\\ 2", ( [) .ltd 

coll ec ted by the H o nolulu l Jboratl1n . 
a ti o na l I\l anne r I~hene , cnlcc. 

In d icate the lo\\e~t telllperaturL In 
""h ich KlpJacK tuna lanae \\crc 
fo und "" as 22 . 1 . The lanae of 'KIP
jack tun a a re di ~ tri b u ted ""I del) In 

a ll three ocean~ ( hre nbaum. 1924 : 
Kl awe . 1960 : Ri c hard. 1969 . e)an 
ag io 1969 . 1971). but m ore ~o In the 
Pacifi c th a n in th e o thers (F ig I) 
The distribut io n of la rvae I~ narro\Aed 
latitudina ll y in th e ea t a nd grea th 
expanded in th e west. reflec tin g the 
res po nse of s pa \A nln g to warm watcr. 
In spite of th eir "" Ide lati tudinal range 
in th e weste rn a nd pa rt of the cen 
tral Paci fic. mo t of th e Ia n ac are 
found in equaton a l wate r'> ""C\t o f 
lo ng . 145° W between lat. 20 a nd 
10° . T o th e eas t o f lo ng 14 'i \\ the 
band of heav] concentra ti o n of Ian ,Ie 
is eve n narro""er . be t\\ een lat.IO 
and 10° S. The pri nCi pal spa\\ nl n~ 
a rea a lo ng t hi ba nd IS located In the 
centr al P acific be t""een long.I'iO l
and 150 0 W (F ig . 2l. 

A lth ou gh th ere ha \ e been a numher 
of studi es o n age and grl1 \\lh of the 
skipjack. tun a. o nl ) a te\' h.nc at
tempt ed to assig n ages 'l1 pectflc 
ize groups (A IKa"" a and "ato 191,. 

Brock . 1954 : Sch aefe r 1960. YOKlHa 
et a l. . 196 1: Kaw asaKI. 196'i: Jnd 
Yos hid a. 197 1). Of th ese. c\en fc\\er 
agree a to th e Ize of Ii h at a~e I 
and a bove age 4 The close t to an 
agree ment is n oted In tish of a!!c ' 
and 3 (fi h of 4 5-52 cm and b~-67 cm 
res pecti ve ly). whi ch maKe up the hulk 
of th e com merCial catch. Prior t, 



their entr} I nto the \ ariou fisherie. 
the} oung. after having spent some 
time ""IthIn the pa""ning grou nds. 
graduall} pread oul. (Kawasaki [1965. 
1972] gives a detailed ummar} of 
the movement of skipjack tuna by 
age group.) BJ the time the skip
Jack tuna ha\'e attai ned age 2. they 
have reached thei r "" Idest di tribu
tion In the ""est into water off 
northern Japan: In the east into ""ater 
off Central Amenca: off Baj a Califor
nia to the north. and northern Chi le 
to the south In the we tern Pacific 
the e fish retreat south in th e ""inter 
to spa""n and return to the north as 
age 3 fish in the followi ng summe r. 
Onl} a mall portion of older fis h 
return north in ~ubsequent }ears. In 
the eastern PaCific the age 2 fish 
make up the bulk of the fisher}. These 
fish return to the central Pacific 
pa"" ning ground and. ba ed on ize 
dl~tnbutIon figures In Broad head and 
Barrett (1964). probabl} reappear in 
the fisher} a~ age 3 fi h. off Mexico 
and Re\ Ilia Glgedo. A somewhat 
different sItuation e:\ist in th e central 
l\lorth PaCific. In ""aters arou nd the 
HaV\allan Islands fi h in th eir fo urth 
lear (72-84 cm) are taken In mo t 
\ ear~ and these fi h make up 40- 0 
pacent of the catch during the peak 
fi\hlng months. June-August (Roth
chIld. 1965) Equall) large skipjack 
tuna are taken aloIn "" ater of the 
\Iarque.,a~ and Soclet} Islands (Rot hs
child and uchida. 1968) 

The northv\ard and south""ard e:\
pansion 01 the skipjack tuna dl tn
hutll)n f tllO\\s a regu lar ea onal 
C} c1c (\1 at umoto2 ) I n both northern 
• .\nd southt:rn ht:mlspheres ma:\lmum 
polev\ard mo\ement of fi h occu rs In 
their re pect \e summer-fall season. 
In audition to thiS north- outh ea
sanal mo\ement the skipjack tuna 
alo mo\e along \\lth the prevaIling 
()~ean currenh (Fig 3). foragl ng on 
l)rganlsnh that are being tran ported 
therein . 1 he combination of the e 
t\\O 1111l\emenh thus produce a 
rllughl\ cln.::ular path sO th a t the 
result.tnt nw\ement of klP.lack tuna 
I cllunterclock\\ ise In the o Ulh 
r.n.dic anu clock\\ Ise In the orth 

z '..l dhumllW. \\ . 1. In preparatIOn 01,
trIhutlon, rel.ltl\<' ahundam;e, and movement 
01 IPJ.ld, tuna, h illlll" , '11111 pt'lilnIlS, 10 the 
p ltiC O~e.1O ha ed on Japanese tuna long-
110e c .. tche. 14/>4.(,'7 ,luth"e-.t Flsh enes 

enter, ;ttl<)nal '..I anne h herle, en-Ice, 
() \ \ , Ii onlliulu, Hl % .: 

TI- 1m LARVAE 1 
.T 

+ 
10 ADULTS ! 

.. 
.5 

2 

leo- 160"' I~ 

LONGITUDE 

Figure 2.-L,.rval and adult aklpJack tuna abun
dance acrosa the Pacific Ocean between 
lat.200N and 10° 5 (from Mataumoto2 ) . 

Paci fiCo except in the eastern part 
where it is counterc lockwise (F ig. 4). 
imilar to the cu rrent flow a round th e 
orth P acific Equatoria l W ater ma S. 

Although Matsumoto's st ud, was 
based on catche~ made w ith th e long
line. a gear tha t normall , takes the 
la rger and deeper-swi m m i ng tu nas. 
the results are app licable to su rface 
caught skipjack tuna . since the long
line gear is capable a lso of taking 
ski pjack t una as sma ll as 45 cm. the 
modal size commo n to most o f th e 
surface fis heries. 

Before proceeding "" ith resource 
a se sment it is important th at the 
population structure of the k ipjack 
tuna be revie""ed . Fujino (1970. 1972) 
has concluded. on the ba i of serologi
cal studie . th at in the Pac ific O cean 
a we tern subpopu lat io n of kipjack 
tuna exists in both t he no rt he rn and 
ou thern hemispheres we t of a line 

running from so uth ea tern J apan 
through the Bonin. Mar iana. Mar
hall. and Gilbert Island. between 

e"" Hebride and Fiji I land. and 
bet""een Australia and e"" Zealand: 
a nd th a t this subpopula t io n is ge neti
call} distinct from t he central-ea tern 
PaCific ubpopulation() to th e east 
of thl lIne. Fujino fu rt her no ted th at 
al th o ugh both t) pes of fis h are fo und 
In Japanese ""ater . fi h of the wester n 
ubpopulation depart from th e a rea 

"" tthin a fev\ da) of the ent r ) of fi h 
of the eastern-central Pacific u bpop u
lallon In eptember . T h i has been 
corroborated b} lengt h-freque ncy da ta 
~ho""mg t""O group of 2-jea r-old kip -
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j ack tun a appearing in southeastern 
J a pa n durin g August (Kawasaki. 1972) 
with m oda l le ngth diffe rin g by 5 to 
6 cm . 

It i no t unlikely th a t th e movement 
patt e rn shown in Fi gure 4 represe nt 
m ovement of stocks o f skipj ack tun a. 
The two weste rnm os t stocks. o ne each 
in th e northern a nd southern hemi s
pheres. clea rl y belo ng to th e weste rn 
subpopul a ti o n a nd a ll o th er stocks to 
the eas t are of the eastern-cent ra l sub
popul ati o n . The inte rsecting of move
ment pa tt erns fro m one stock to the 
nex t in t he centra l and eastern Pacific 
gives ri se to th e th o ught th at th e 
progeny. if no t the adults. could move 
from eas t to wes t in th e north e rn 
hemisphere and from west to east in 
th e south ern he misph ere (M atsumo t02 ). 

Ma tsu moto has a lso shown th a t th e 
ski pjack tu na can m ove bac k and fo rth 
ac ross th e o rth E qua to ri a l Counte r
curre nt. 

RESOURCE ASSESSMENT 
Severa l e tim ate have been made 

of th e potenti al yie ld of kipjack tuna 
in the Pa ci fic O cean . With th e pres
ent sta te of kn owled ge abo ut the 
pa ra mete rs governin g th e dy nami cs 
of sk ipjack tuna popul ati o ns. th e 
estim ates obta ined thus fa r must be 
co nsidered tent a ti ve and should be 
used w ith great cauti o n . The pitfa ll s 
in such pre limin ary es tima te a re 
num erous. th e m o t d a nge rous bein g 
that o nce a n es tim ate is made . " it 
tends to sta nd by itse lf' (Kawasaki. 
1972). a nd may be qu oted out o f con
tex t a nd become acce pted as fac t 
with o ut refere nce to th e autho r 's 
qua li fy in g as umpti o ns a nd condi
ti o ns . Such has been th e fate of th e 
est imates give n by Ro thsc hild ( 1966) 
and th e J apa n F ishe ri es Age ncy . Th e 
latte r umm a ri zed in Kawa aki 
( 1972). Let u exa mine so me of th ese . 

Rothschil d ( 1966). usin g th e Beve r
ton-H olt meth od . estim ated th e yie ld 
potenti a l of kipjack lun a in th e 
cent ra l Pac ific O cea n . Hi s estim ates 
re prese nt ed th e pote nti a l , ie ld o f th e 
esca peme nt tock (fis h th at leave th e 
fis hery) of th e easte rn Pacific fi she ry 
in the eve nt th a t th e fi shery co ntin 
ued to ha rves t th e e fis h during th e ir 
return to th e centra l Pac ific. H e gave 
two e tima tes. one computed fo r a 
ojou rn time of 2 mo nths (sojourn 

time wa defi ned a th e tim e a fi h 



spends in th e fis hin g a rea), whi ch he 
obtai ned fro m tag re turns and whi ch 
he cons idered ra ther sho rt , and th e 
o th er fo r a m ore conse rvati ve sojourn 
tim e of 6 mo nths, selected ar bitrar il y. 
The fi rst e t imate was a fivefo ld to 
seventeenfo ld increase in yie ld and 
the second a twofo ld to sixfold in 
crease. U ing 70,000 to ns as th e 
annu al average. these es timates co r
res po nd to increased a nn ual catches 

Figure 4.-Aaaumed move
ment of the v. rlou. .tock. 
0' . klp/.ck tun. In the P.ciflc 
Oce.n . The numer.l. .Iong 
the mlgr.tory route. repr.
.ent qu.rt .... nd location. of 
high c.tch -p.r -effort cell. of 
.klp/.ck tun. t.ken by the 
Jap.ne.. longllne fi.hery , 
1964-67 . Stock de.lgnation • 
• re .hown In p.renthe ... . 

of from 350,000 to 1.200,000 to ns 
and fr o m 140.000 to 420,000 to ns. 

Sillima n ( 1966), empl oy in g a popu 
la ti o n-simul a ti o n meth od to th e east
e rn Pacific fis hery ca tch data, esti
mated a m aximum yie ld o f 225,000 
to ns. an increase of 155,000 to ns or 
about twice the annu al average ca tch . 
T hi s estim ate fa ll s within the range 
of Roth schil d 's est im ates based on a 
6-mo nth sojourn t ime. However, as 

NORTH CENTRAL (NC) 

noted by Rothschild. since the escape
ment stock a lmost certainly mixes 
wit h sk ipjack tuna that never circu
la te through the eastern Pacific fishery 
area. the estimates of yield must be 
high ly conservative . This would apply 
a lso to S illiman 's estimate . 

T he Japa nese have come up wit h 
var io us es t imates of potentia l yields 
of kipjack tu na for the Pacific as well 
as the A tl antic and In dian Oceans. 

Figure 3.-Schem.tic dl.gr.m 
of the prlnclp.' current. and 
w.t.r m..... In th e P.clflc 
Ocean (from M.t.umot02). 

-",-,,,"'''', 
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AccordI ng to K a V\ asa h.i ( 1972), th e 
est Im ated ) ields publI shed b) th e 
J a pa n F is he ri es A ge ncy a re as fo ll o ws : 

Area 
1 Japanese coasta l 
2 Entire Pacif ic 
3. I nd lan Ocean 
4 No rth Atlant ic 
5 So uth Atlan tic 

1.000 tons 
Increase of 200-400 

Inc rease to 1.000 
200-300 

100 
100- 150 

T he auth or o f the e es timates is no t 
h.nov\ n: hoV\ e \ er. in 197 I A h.i ra Sud a . 
Fa r Seas FIsherIes Research Labo ra
tor). Sh im Iz u. Japan. In comme nti ng 
on h Is estima te of po te nt ial p rodu c ti o n 
of sh.ipjad tuna In the Pac Ific Ocean 
of betv\ ee n 800. 000 a nd 1.000.000 
to ns. e \.plalned the me th od used in 
arn\lng at his estimate (e \.ce rpts from 
talh. given a t the J une 1971 Conference 
of t he J apan F isheries Resources Con
ve ntIon Association . III Ka V\asah.1. 
197 2 .). He based h is estim ate o n the 
premi se th a t since fr o m I 7 to 1.< 
time m o re s h.lpjach. tuna la rv ae \\ere 
tah. e n th an la rvae of oth e r tunas . the 
sp a\\nl ng ~toch. of s h. ipjack tuna V\a 
a lso from 1.7 to 1.8 tImes (rounded 
off to 2) that of oth e r tun a~ . a nd th at 
th e refore the potentIal productio n of 
sh.lpjad. tuna shou ld be 2 tI m es 
-+OO.OOO-~OO.OOO t on~ . the produ ct Ion 
of ot h er tunas. The meth od used to 
obtaIn I and 2 abO\e co uld be simIlar 
to thIS 

The concl usion th at th e ~h.ipjach. 

tuna) le ld ~ h ould be tv\lce th at of all 
o ther tu nas beca use there are t\\Ice 
as ma ny sh.lpjach. tun a la n ae seems 
to be an ove rs implIfica ti o n of a com 
pIe\. con\erslOn . If V\e looh. at th e 
varI OUS factors pe rmIttIng such a 
conve rsIon. we fi nd that th is 2 . I ra tI o 
ad\ ant age In favo r o f the s h. ipjach. tun a 
soon dI sa ppears. F Irst. let u sa) th at 
to p roduce a I I ratio of sh. ipjach. tun a 
larvae to all o th er tun a lan ae. there 
shoul d be -+ tImes as m a ny ~kipjack 
tuna as a ll o ther tun as. since the 
fecu ndlt) o f the skipjach. tu na is 
rough I) o ne -fo u rt h th at of o th e r tun as 
(compa ri son made on the medi an 
numbe r of eggs for ski pjack tun a 
and fo r ) e ll owfi n and bigeye tun as). 
To p rod uce a 2: I ra tio of la rvae th e re 
ho ul d be 8 times m ore h.ipjack tuna 

as a ll o th e r tun a . But s ince it requires 
ro ughl y eight skipj ack tuna to eq ual 
th e average we ight of all o th er tu nas 
(ta ki ng 4 .5 kg as th e ave rage wei gh t o f 
th e kipj ack tun a a nd 35.5 kg as the 
average weight of ot her tunas), the 
::onve rsio n factor fo r skipjack tuna 

yi e ld to th a t o f ot her tunas a pproac hes 
a I : I ra ti o. fa r diffe rent from the 
2: I ra ti o used by Sud a . 

Oth c r fact o rs. e ithe r no t co ns idered 
o r ass umed to be equ al fo r a ll tuna 
speci es in th e a bo ve estim ates are th e 
m o rt alit y ra tes of eggs. la rvae . a nd 
j uve nil es of th e Lli ffe re nt spec ie a nd 
th e capabi lIt y an d effi c lc ncy o f th e 
va ri ous fishi ng gea r used . C orrecti o n 
fo r th ese factors could cha nge th e 
es tim ates fu rt her . s tima tes 3 . -+ . a nd 
5. based o n j ields pro po rt IO na l to 
that e tImated fo r th e Pac Ific (2 ). rela 
tive to the a rea~ occupI ed b) th e Sh.IP 
Jach. tuna (or la rvae) tn th e re~ pcc tl\. e 

oceans . are eq ua l I) spec ul a tive 
Despite th e V\ea kn esses in th c 

\ arious es ti mates of po te nti a l ) ield . 
sizable i n crea~es are still pos Ibl e in 
most eX Is ting fi . henes. Th e Inc rea e~ 
coul d come from h arves t ing mo re of 
th e fi h that escape captu re v\lth in 
the fis hI ng a rea b) Impro 'tng th e 
gear or by fo ll o \\lng th e fis h furth e r 
a long the e cape ro ut e. as no ted by 
Ro th schild ( 1966). Thl is especia ll y 
ap pl Ica b le to the eas tern Pacl fic 
fi her). In the western Pac Ific O cean 
the situation I di ffe re nt. T he e cape
me nt stoc h.s fro m th e J a pa nese coas ta l 
fis her) . wh Ich In clude s kipjac k tun a 
o f two su bpo pul a ti o ns . are a lread y 
being fi hed In th e J apa nese outh ern 
\\ater fis he r) . The re du ctI o n in th e 
ca tc h ra tes no ti ced in t he latt e r fi he r) 
(Kasa h a ra. 197 I). es pecia l I) in th e 
V\ es tern secto r or origIn a l fis hi ng 
ground. indi cate tha t expl o it a ti o n o f 
skipjack tun a of th e \\ es tern Pac Ific 
subp o pul a ti o n is nea r ing th e ma ximum 
susta in a b le le ve l. Th e increases in th e 
wes tern Paci fic Ocean . the refo re . must 
come fr o m fis h o f the centra l-easte rn 
Pacific s ubpo pul ati o n in th e ea te rn 
ecto r of th e J apan ese southern wate r 

a nd coasta l fi she ri es. 
Si za bl e increases in )i e ld sho uld 

a l 0 be poss ible in seve ra l a reas o u t
s ide th e present co mmercia l fi sheri es . 
The locati o ns o f skipjack tu na tocks 
(F ig . -+ l. a nd the p lots of ca tc h ra te 
of skipjack tuna take n o n th e tun a 
lo ngline in 1969-71 (Fig . 5) sho ul d 
be usefu l in pointing out a reas th at 
cou ld develo p into new fi hin g grounds. 
In th e Pac ific Ocean most of suc h 
a rea a re in th e south ern he mi phe re : 
the M arquesas-T ua mo tu -Society Is
la nds . th e Phoe ni x-T o kelau-Sam oa 
Islands . a nd th e T o nga- Fij i-New H e-
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bri de - ew a ledo ni a I la nds . A re
cent a tt em pt a t fi h ing in Tahit ian 
wa ters (Society Is lands) by a po le
and-li ne boat fro m H awa ii res ult ed in 
a catc h of 182 to ns of ki pjack tuna 
in a 3-mont h period (J a nu ary- a rc h 
197 3) . Th e ca tc h compared favorab ly 
\\ith that ta ken in the H awaiian fis hery 
durin g th e peak month of the season 
(Jun e-August) . C ommercial operat io n 
by th e J apanese po le-and-li ne ve sels 
in th e wate rs of P apua - ew Gui nea. 
th e o lo mo n Island . and ew Cale
d o ni a- ew H e brides Islands a lso have 
produced fa vo ra bl e results. 

W o rth) of inve. ti gati o n IS th e Lee
\\ a rd Is la nds a rea e xte ndin g no rth
\\ es tV\ ard fro m th e H a wa ii a n Is la nd 
to Midway. The re are a mpl e re po rt s 
of tun a sch oo l Ightings . based o n a 
numbe r of ex pi o rato r) fi hln g crul es . 
to ind icate pos Ibl e concentra ti o n 
of sh.ipjad tuna th e re (Ro th chIld 
a nd chida. 1968). Farthe r to the 
no rthw e t o f th e Leeward Is land. 
J a pa nese ba it boat \ entured to th e 

lilwa uh.ee Ba nh. area (I a t. 3 1 ° _36 " 
lo ng . 170 0-17-+ ° E ) in th e umm e r 
(Jul )- eptembe r) o f 1972 . Alth o ugh 
th e ca tch e ,"ere s ma ll. the la ndin g 
per boa t-trip a ve ra ged 109 to ns. much 
bett e r th a n th e a \ e rage la nding (71 .9 
ton ) of boats fi s hi ng in th e J a pane e 
south e rn V\ ate r fi she ry. 

h.ipjach. tuna have no t been taken 
as cons iste n tl) in the Atl a ntIC Ocea n 
as in o th e r ocea ns \\ith th e longltne 
gear. a nd th e refo re o th e r mean mu t 
be used to locate po sibl e a reas o f 
s kipjack tu na a bundan ce . On th e basis 
of s imil aritie in the \\est\\ a rd AoV\ 
o f eq uat o nal currents and their de
Aect io ns to the no rth a nd sout h at 
the west ern e \. tremities of th e At la nti c 
and Pacific Oceans. it is rea o nable 
to as ume th a t ski pjack tun a woul d 
be simi larly d i t ribut ed in bot h ocean . 
If o . areas favo rab le for s k ipjack tu na 
concent rations in th e A tl a nti c Ocean 
s ho ul d be off t he sou th eas tern coast 
of Brazi l a nd fro m off th e nort h
eas tern coa t of Braz il thro ugh th e 
W e t Indi es. Th e eastern A tl a nti c 
area off th e c oas t o f Senega l to An gola 
i a lread y deve lo pin g int o a fi she r) of 
majo r impo rt a nce . 

In th e Indi a n Ocea n th e like ly 
sources o f skipjack tun a sho uld be in 
th e no rthwe te rn part fro m 1\1 adagas
ca r to th e Ara bi a n Sea. a nd a ro und th e 
southe rn pa rt o f Indi a beyond th e 
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limit o f th e prese nt d r ift-net fis hery. 
Othe r possi ble a reas a re in waters off 
Sum atra and J ava. 

HARVESTING 

The bul k o f th e skipjack tun a 
ca tches in th e majo r oceans a re made 
eithe r by pole-a nd-lin e gea r using li ve 
bait a chum o r by purse seine. Bo th 
types o f gea r a re used in th e ea te rn 
Paci fi c, th e J apanese near-coa ta l, 
and th e easte rn Atl a nti c fi sheri es. In 
th e J apanese south ern water fi she ry 

in the Pac ifi c, however , th e po le-and 
line gear accounts for vi rtu all y th e 
ent ire commerc ia l ca tch of skipjack 
tun a. 

T here a re ad va ntages a nd di sad van t
age to e ithe r type of fis hin g. In pole
and-line fi hing, th e bi gges t problem 
is its dependence upo n li ve bait. Not 
onl y must th e bai t be availabl e, but 
th e suit a bil ity and hardiness of the 
ba itfi sh and the capability of keeping 
th em ali ve over long periods must be 
ad equ a te. Because of th ese problems, 

3 1 

10" 

Figure 5 .~8Ich rales 01 skipjack luna laken in 
Ihe Japanese luna longllne fishery, 1969-71 
(Flsherlel Agency 01 Japan, 1971, 1972, 1973) . 

fishll1g b) this method was for years 
limited to coastal waters. In recent 
years the Japane e have expanded 
their pOle-and-line fi hery into waters 
of the U nited States Trust Territor) 
of the Pacific Islands by transporting 
baitfish from Ja pan . Because of the 
long distances to th e fishing ground 
and the need fo r la rge bait holding 



capacltle , o nl y large ve sels (> 100 
to ns) were involved . At the present 
stage of capability in bait handling and 
ba it holdi ng techniques, the~e vessels 
have about rea hed the limIt of theIr 
operational di ta nce. Further e pan-
ion into th e outhern hemIsphere or 

up to and beyond the InternatIonal 
date line in the northern hemIsphere 

h as to re ort to the use of baltfish 
taken wIthIn th e fishing area However. 
mo t mall Pa lfic Islands lack sUItable 
baitfi h In ufficlent quantItIes to 

support any SIzable fleet of large fish
ing \eels . An addItIonal pn)hkl11 
involved In thIS type of fishing IS the 
re pon e of skIpjack tuna to thl.: baIt 

ot all of the hools ~Ighted are 
fi hed and no t all of the schools 
fished re ult In catche~. In the Ha\\al
Ian klpjack tuna ti her) . for e'.ample. 
about 50 percent of the schools fisheu 
(chumme d ) do not result In catches 

(Rothchild a nd chlda. 196 ) There 
are ad\ a nt ages ho\\e\er to this t)pe 
of fi hlng (I) it can he lk ne Irom 
small \ C sels, (2) a n) Ize school may 
be fi hed. and (3 ) It I not hampert:d 
by oceanographIc condltl)n ~uch 

a clear \\ ate r a nd thermocll ne depth. 
nor by fast mo\ lng schools 

In pur e seIne fi hlng problems 

as oC lated d i rectl~ \\Ith balttish are 
e ltmlnated . but other pro blems sUl..h 
as deep therm ocline. clea r \\ater. and 
Ize and m o blht) o f ~ch ool , are en 

countered The tradtllonal pur e elne 
fishene for skIpj ack tuna ha\e been 
ucces fu l beca use the ti hlng area 

wa ch aracterized e Ither b) murk) 
w aters . h a ll o\\ the rmocline. or the 
pre ence of a marked front bet\\een 
warm and co ld c urrent. In equatortal 
water. h o\\ eve r . the water are e'.

ception ally clear and the thermocline 
is deep enough to permit fi h chool 
to e cape by diving beneath the net 
before it has been pursed . This I not 
to ay that there are no uitable seining 

si tes in the equatorial area . There are 
areas with shallow thermocline, es pe
cially a long the edge of the equa
torial counter-current, but t he ski pjack 
tun a are not limited in th ei r distribu
tion to these areas alone. Recent devel
opments in net design , uch as u ing 
monofilament ny lon netting to make 

it light e r and increasing the size of the 
net, have improved the e fficiency of 
the gear, but more improvement is 

nceded In gl.:ar l11odlfl ca tlon anu 

specialiled tec hnH1ues II we WISh 10 
harvest skipJack tun.1 111 equatOrial 
waters 

I he dtfril..ultles and prohkllls 1.ICl.:d 
In fishing for sklPlal..k tun..t h) hoth 
polc -a nd -Ilne and purse selnl.: methods 
In dISt an t \\aters cel t.tlnl\ \\ til not he 

solved oVl'rnlght Yel Irofll Ihe e\l 
dence presented In thl' fnr eglling UIS
c usslons . It is more than II f..d , th..tt 

skipJack tuna .Ire .Ivatlahle In "',Ihle 
quantlllies In l11,m\ 
fished \.:1.)[l1l11l'rcl.t1 h 

areas nllt no\\ 
I (lr Ihe Ifllll1e-

dlate luture .It least unttl fllodlflc.l 
lions to the purse seine Illr I11IU 

I. ceanll.. usc h.t\e heen m"dl.' .Ind 
tested SUCI..l'sslulh , thl' de\\"lllpmerll 
of techniques tll transpllrt 11\l' h.llt 
lish l)\er gre..tt dIStances e(luld hI.' the 
surest \\ a, tll t.lke dU\ ,mtage (1\ the 
res )url..e In the cl'ntral P.lclfle 

fhe .I.lpanese SllU I hern flshc r\ llpl'ra
lion ha shl.l\\n thai thl' .tnehll\\ , 

L 111;/'0/1 /" JOr'"1I11 III , Can hI.' tr,m 
ported succc slull) \I.lr dl 1,lncc up 
tl) nearh 2.0()() l11i1cs I urt hernlllre 

It has heen rep(lrted that thl h.llt 
fish Lin ntlrmalh sun I\e Ilr .th(IUt 
5 \\Cl.:ks ('t ahc . I Y 2l. l ithe ea tern 
Pacdic nlH1 hern anchll\ \ . L. 11//1 1</,/\ 

\\hleh arc plenttlul In \\ater (lll all 
fornia . ,Ire as h,lrd) a thclr \\ l' tLrn 
P.lcdic t:llunterpart Ihe\ \.lr Sllml' 
\.)ther suitable ballfish I..\.lulu he tr.lns
p )rteu t) H a\\a ll anu l\.) other lluth 

Paclfi I land nd If the transp In
I ng of ~uch a bait can he done qUlckh 
and In large enough quantitle (a 
tuU) h a no\\ been Inlll..tteu b) the 

H o n o lulu Lab)ralOn 10 ship baltlish 
from a llfornla to H av .. al l In suffiCient 
quantltlc to uppl) the H a\\all an 
klpja ck tuna fi hlng fleet). It hould 

be p Ibl e for la rge bait boat ta-
1I0ned In H awa II I e '.ploll th e Lee
ward I la nds area up t and e\en 
beyond Mldwa) and wate r to the 
we t and outh of the H awaiIan I -
land . well beyond the pr ent 30-
to 50-m ile range of the H awaIIan 
fishery. 

OPPORTUNITIES FOR 
THE UNITED STATES 

Two point are brought to focus 
from the foregoing di cu ions . ir t . 
althou gh all the large tuna pecie 
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ha ve a lre.ltl) reached or arc 1,lst ap
proachin g their Jl1.IX IIllUIIl sUsl,lIn,lhlc 
vl\;lu le ve ls , the sf.;IPlad tUIl,1 ~hO\\, 

no such Signs. e CCp l In Ih e V\c,lern 

eq uatOrial Pac ifi C I h" I~ true In 
spl le pf the I,ICI Ih,lt Ihe ' ~Irla ef.. 

luna IS IOU,I\ the hi 'ge,t 'Ielu pro
dUCI.'r dl1lPng the specie!> 01 lun", 
f,,\(\[ed lor cIHlllT1creldl u c Second, 
there .Ire \,1,1 MCil, In the P,lellte 
.tntl other (lce.tn, th,11 h.lve n( t heen 
Iished , e C\.'pl h\ loe.d , 'l11ull- c,111.: 

suhsl Icnt:c-I pI.: II~hcrle' In omc 

,lrl',IS rwt c'en th" t\ pc 01 
been tiline I hc ( pPOrl unllie I r d '\cl-
0pll1l.:nt p\ Ih IPJ,lck IWH\ fi henc 
In Ihl.: p,lclII h Itl IrliC lOIn the 

Indl.tn .Ind \llantl 0 e.1O 
r h.lt Ihe 

Ihe f..IPJ.1 lIr\.:1.: e 
c 'n m\ In 

Jl1.ln\ \\cI\ t:ann I be uoubtcd It 
\\ til he ,I l II r e 
qll .. tllt r.I\\ m I rl.ll 
.Inu rcuu(;e ( ur dt:pen len 

"llrt:' , II \\1 11 In rl..!1. 
(lpP(lrtunltll: 1 r L 

e n torcl _n 
mpi ,mcnt 

e el and 

I1shermen n\.)" rc trlULd h) t h 
qUl'td .It V\tliin turn InCrCd I.: el..on Inl

IC actl\ It\ In other Inuu tne reldted 
tll I1shl ng , dnd It nalh , It V\ III e pdnd 
thc I.:t:\.lnllnm: hd c \ the P,Il.:ilIC 
hldnu . thu rn,lklng their peoplc 
nwre elt-rell.tnt and dt·sulltclent 

-\ Ithl)ul!h the re ,'urt:e " thl.!re , It 
rt.:maln lair game to all nat I\. n \\ Ith 
thl.! capahtllt\. dl: Irc and \\ tlilngnl.! 
l\.l de\el\. p II In the Pactlic. J apan 
has alrcad} hl.:!:-'Un t\.l hlft her I.!m
ph~ I IreJnl I mgllnlng fIr tuna to
\\ ard, h hi ng I Ir kl pJad.: lUna. and 
has enteretl Int o JOin t \enture opera-

t ti h In the Papua-'-iew ulnea 
olomon I la nd a rea I hi ng has 

been gOing t n there In e 19 0 
J apan e \ e\ el a lso ha\ e begun to 
e'.pantl their operatIOn Into \\ ater 
northV\c t of \l ld\\a) Other nation 
thai ha\e been longllnlng for tun 
uch a K rea and Tal\\an. ha\e al 0 

com to realize that Ih elr future In 
tlshlng I In the klpj a k tun a. In 
K orea a training center I now turn
Ing ut klpjack tun a fi hermen and 
both K orea a nd TaiV\an are beginning 
to build up a fleet of kipjack tuna 
fi hing \e el . If the nited tate 
i to get a fair proportion of the kip
jack tuna re ource. much has to be 
done and done quickl). 
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