
MFR PAPER 977 

An eminent Japanese 
scientist urges a closer 
look at " the skipjack era ." 

The Skipjack Tuna Resource 
(Ka~uonoSh~enmThuft~ 

TSUYOSHI KAWASAKI 

As the demand for skipj ac k tuna ha~ 
i n crea~ed in Ja pan. Ja pane e inte res t in 
the ~kipjack re'>oul-ce ha s abo grown. 
Whi le other tuna re so urce,> are consid­
ered to have reac hed the leve l of max­
imum ~ustainab l e yield. it is genera ll y 
be lieved that the skipjack re so urce is 
re lat ively unuti lized and that the re i:. a 
great deve lopment potent ia l. With the 
advent of the so uthern fi hery. it hel'> 
become po,>sible to fi sh for .,kipjack 
tuna on a yea r-round bas is. thereb y in­
crea.,ing production . 

FISHERY AND DISTRIBUTION 

.. According to the Food and Agricul­
ture Organization of the United atiom 
(FAO) stati~tic~ on world skipjac k land­
ings (stati tic not shown in text but 
given as a '>eparate table in thi s a me 
issue of ui sa n Shliho on page 158) . 
there wa ' a marked increase in landing~ 
around 1966. [Translator' note : The 
total landing in 1964 and 1965 a re give n 
a~ :'67,000 a nd :'51 .000 ton~ . 

respectively.) ince 1966, the annua l 
landings have been at the 300.000-ton 
level. Although this is la rgel y due to 
increa~ed landings by Japanese ve'ise h. 
there have al.,o been increa'ied landings 
in the central a"tern Atlantic by 
\e~seh from ranee. Ghana. Japan. 

enega\. etc . Th re ha,e been no 
noticeable differences in ,J...lpjacJ... 

production in other area.,. 
kipjack fisherie~ are not di~tnbuted 

evenl y. Although the total world catch 
of skipjack is appro\Imatel y 300.000 
to ns. abou t two-third~ of this catch i~ 

being take n from the northl\e~tern 

Pac ifi c by J apanese ve~~ch. The 
operating range of Japane~e ve~.,e l ... e\­
tend s from lat. 45° to the eq uator in 
th e western Pacific (\ve'>t of long. 
1600 E). The bulJ... of the landings is. 
howe ver. made in a relatlvel} naITOI\ 
a rea of the western Pacific north of lal. 
300 N. The area produCII1g the nc\[ 
largest catch is the coast,t1 Ilater, of the 
eastern Pacific e\tendII1g from Baja 
Ca lifornia to northern (hIle. \\here 
50.000 to 100.000 ton~ of ,J...I[lJ.lCJ... are 
landed each year. Although there are 
~kipjacJ... fi,>herie~ in the Atlantic ,1Ild 
Indian Ocean~. their landing, are quite 
.,mall. 

The sJ...ipjacJ... tun,1 ,Ire dc,>cnbed II1 
nglish ~" "cosmopoiIt,lIl." hecau,e 

the) are \er} I\idel} dhtnhuted. It i ... 
... aid that <,J...ipjacJ... can he found II1 all the 
II arm ~ea~. \1 here\er the \\ ater temper­
ature i, abO\ e :'0 . I n bIOlogical term,. 
'kipjacJ... may be de'cnhed ,h a highl} 
adaptable ,pecie~ . WhIle the fi hare 
\\ idel) di,tnbuted. thell fj,hing ground, 
.Ire found onl) in ler} Iimitcd area 
\anOLh rea on C,lIl be gJ\cn for thi . 
but one of the Import.lnt llnL Lllncern 
the problem of h\e-bait uppl} 

RESOURCE STRUCTURE 

\ Il1cntlllI1cd Plc\IOll h. htt!..: Ip 
jacJ... Ii hlllg I done nllt Ide the 1'1 III 
Occan (on e411entl . re L,\1 h (In 1111 
re'IHlree has hCL'n \ II tll.llI\ (IInIled II 

thc P,lcilie 
",J...I[l.laeJ... hcglll p.I\\ nln!! \\ hCIl thc\ 

att,lIn ,I hod) length PI' 40-4 - III I hc 
nUIllher or egg SP,I\\ ncd dll Lr W Ilh 
sife of the spall nlIlg lish. hut .lppC,lr III 

ra nge fro III 100. ()()O tIl :.. ()()O. 000 c ' • 
These fISh <lie Illultiple 'P,I\\ IlCI 
SP,I\\ n IIlg sc I eraltllnes dUIln!!.1 Cd l)Il 
There are 4 day s h,:t \1 ~eIl IcIlilil,ltH III III 
the egg and hatchlllg. ,lIld the IlCII I 
hatched Ian ae ale rIOIll 2. ~ to 1,!l 111111 

long. 
The lanae 01 sJ...ipiaeJ... .lIe dlStl dJlltL'd 

\lldely in hoth the PacIfic .Ind Indl .lIl 
Ol:e,II1' If igure' I .Illd:'l. III the P,I\;lli~ 
they OCCUI in gle.ltcr nUIllher III thc 
\\e~l. 1\ here latitudinal di trihutlllll I 
also Illuch \Iidel. In spite orthl~ I.ltltll­
dinal range, ho\\e\el'. Illllst "rthe lal \,IC 
are found In e411atlln.d \Iaters het\leell 
lat. 10 and 10 ", . .tnd thc pIlllelp.d 
~pa\1 ning area In the [',Iedic IS I"e.lted In 
\\e,tern equ.ltoIl,d \I.lters. Distnhutl\lIl 
reneets oceanoglaphic ellndilillll . ,md 
\ Irlually no lana~ are rllllnd III \I.ttCI 
\1 ith surrace tempel alUre 111\\cl th.m 
24 C. 

fhe l.lnae.Ire l.tthcr plcntdlliin \\,1-

tel" near Japan dunng the ummer. bllt 
to the outh thele i "prp!,!1 C 1\ d 
larger prop(lItillIl Ill' bn ae IlCClII I IIlg In 
\\ intcr In equ,ltllli;ti II .Iter~. 1.11 \ ,Ie .II t.: 

found thmughlllIt the \C"I'. I he 1,1(10 
OfSJ...IPJ.tLJ...I.II\de. rel.ltl\e til tpt,lIllI1l 

T~u,o~hi "'alla~Jki is (hid I ir~t 
Re~()Ur(\~ .... ectinn. lokai Rq,:illn,11 
Fi~heries Research I ahoratlln. 
Fj,herie, \genl'~ nf .Japan, I I~i 
paper <Ippeared in Ilr, I 11/1111 

</Il'/I",e/I, /\ II((U 
(\ IIi 1(/1 \ III n MlO. p . .'2-J , 
,Iuh 15 . 1972 I III tran~latilln. I" 
pe~Illi sion of thl' autlwr. 1111 

made t)l (al11l0 Ot II. \11 
....OUtll\ll'~t 1 ishlTil'~ Center, Iltlll­
olulu Lahoraton. \ di tin(!lIi It d 
scienti,t in hi~ ,;\\ n rieht. (It U I 
perhap, t)l' t J...no\\ II lor hi tudic 
of the tran parifil mil!r.llilln of 
the alhartlrl'. 



Ian ae. i ... appro ,imate I ~ 3 to 4 in \" HerS 
\\e~t o f 180 and <;outh of la t. 25°N . 

~i-.ipjaci-. tuna a re 15 cm lo ng a t age I. 
45 cm <It <lge 2. 63 c m a t age 3. 73 c m a t 
age 4. and 77 cm a t age 5. The ,>i-.ipjac k 
\\ hlc h originate in equa to ria l \Ult e r ,> 
gradua ll ~ ... pread out. At age 2. the~ 
h,l\ e reac hed their \\ ides t di stributio n . 
ha \ ing migrated to the easte rn Pac ific as 
\\e ll a~ to Japane.,e \\ a ters such as o ff 

<lnr ii-.u (Tohoi-.u ea region) . 
T he 3-~ ear-old fi ... h a re no t as \\ ide Iy 

dl ... t rib uted a ... are th e 2-yea r-o ld s. but in 
Llpane "e \\ater ... t he~ are fo und in ,> uch 
,Ired~ a,> the Izu A rchipe lago and 

at '>Llnan ... ea region~ . A t age 4 a nd 
o lder. the fi ... h re turn to the equ atoria l 
regio n to ,> pa \\ n . The '>kipj ac i-. tha t 
migra te int o J a pa ne ~e coa '>t a l \\ a ters are 
probably fi.,h th a t o rigina te in nort hern 
,>umme r ~pa \\ ning. It i ... be lie \ed th aI 

fis h o rigina ting in southe rn summer 
s pawning di tribute themselves in the 
So u th Pac ific . 

The skipjack arrive in J apane e wa­
ters in the pring. They e nter the T o ho­
ku ea regio n. l zu Archipe lago regio n. 
a nd Sa tsunan sea regio n. remaining 
there until fa ll with relatively little in­
tercha nge betwee n areas. Rece ntl y. the 
To hoku Regional Fi heries Resea rc h 
Laborator~ conducted large-scale tag­
gi ng in \\ aters sout h of the Sakishima 
Is lands (Ryuky u Island s). Although 
there were year-to-~ ear differences. a 
la rge proportion of the tagged fish were 
rec a ptured in the Sat un a n sea region . 
Tagged fi h w hic h migrated into the Izu 

rchipe lago a nd o n into the Tohoku sea 
region comprised o nl ~ abo ut IOC1 of the 
tota l tag recoveries (Tab le I). 

Among fishes in gene ra l. eac h pec les 
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may be divided into a number of sub­
population . A s ubpopula tion consists 
of fi sh with a se pa ra te spawning area 
and whose progeny do not freely 
intermingle with progeny from other 
s ubpopul a tion s. The s ubpopul a tion 
repre ent essentially a n independent 
unit. 

For exa mple . the m ac kerel 
(" masaba") of the J a pa nese water can 
be clearly eparated into those rel ated 
to the Kuro s hi o a nd tho se of the 
Tsushima C urrent. There i virtu a ll y no 
interchange between the two groups. 
a nd the e gro ups a re co n idered epa­
rate s ubpopul atio ns. 

It is vita ll y important to c larify the 
ubpopula tio n st ru c ture of a re so urc e 

before proceed ing w ith estimate s of 
fishing conditions. o r with a essment 
of the resource. 

With regard to the sk ipjac k tuna of the 
Pacific, there a ppea r to be very little 
spawning taking place in the eastern 
part of the ocean . Fish tagged off Baja 
Ca lifo rni a have been recovered off 
H awaii a we ll as off C hri stmas Island 
(Figure 3). These facts indica te that a t 
leas t those s kipj ac k which occ ur off 
Baja Californ ia origina te in the centra l 
Pacific. The problem i to c larify the 
a reas of origin of fish tha t migrate in 
Japanese coasta l waters. 

The skipjack landin gs in the eastern 
Pacific , Hawa ii. a nd the Tohoku sea 
region show cons ide rab le imilarity in 
a nnua l fluctu ations . A lso . jUdging by 
the winter skipj ack catc hes of lo ngline 
vesse ls, it is clea r tha t the fish are 
distributed continuou Iy between Japa n 
a nd Hawa ii. From these fact, I first 
propo sed tha t the equa toria l waters 
between long . 1600E a nd 1400W are the 
co mmon pawning a rea of the kipjack. 
or in other words. their pl ace of origin. 
However , it is now obviou that the 
western limit a t long. 1600E was in 
e rror, and that the spaw ning a rea is 
probably between long 1200E a nd 
140oE. In any case, I hypothesized in 
1964 tha t a Li Pac ific skipj ac k had a 
common ource. 

Regarding thi s problem, Dr. Fujino 
(Dr. Kazuo Fujino) at the Bio logical 
Laboratory in Hawa ii (prese ntl y with 
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Figure I .-Areas where skipjack larvae were collected during May-October (from Ueyanagi , 1969). Large dots Indicate larvae present, small dots indicate larvae absent , 
dotted lines indicate 24 and 26 C surface isotherms. 

SKIPJACK (NOV. - APR.) 
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Figure 2.-Areas where skipjack larvae were collected during November-April (from Ueyanagl , 1969). Large dots indicate larvae presen~ small dots Indicate larvae absent , 
dotted lines indicate 24 and 26 C surface isotherms. 

the Kita a to University in J a pa n) con­
c lud ed, on the bas i of sero logica l 
tudie s, tha t the western Pacific kip­

jack be long to a subpopulati on se parate 
from fi h of the centra l and easte rn 
Paci fic (the latter be longing to o ne or 

more subpopula tion ). The boundary 
was reported to be near the interna­
tional dateline and thus fi h distributed 
in J a pane e coa~tal waters, the 
Marianas, and Palau would be separate 
from those occun-ing off a lifornia, in 
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T a hiti, the Line Island,,> , and Hawai i. 
Furthermore , it was suggested tha t In 

the Tohoku sea region, the fish of the 
western Pacific \ubpopulation are re­
placed in the early fall bi fish of the 
central-eastern Pac ific "ubpopulation~ . 



Table 1.- Recoveries of skipjack tagged by the Miyazak i Maru , by month and sea area (from Kasahara et aI. , 
1971). 

Sea a rea 1968 Mar Apr May 

South of 25 N 
Satsunan 15 30 
Klnan 
lzu 
Tohoku 3 

Total 15 34 

Sea area 1969 Mar Apr May 

Sou th o f 25 N 3 1 
Satsunan 3 
Klnan 
Izu 
Tohoku 

Total 3 5 

In othe r word s. Fujino po tula ted e pa­
ra te a reas of origin for the Pac ific skip­
jac k. 

F rom le ngth-freq uency data it can be 
~ hown that two gro ups of ski pjac k a re 
present amo ng the 2-year-o lds w hic h 
a ppear in Toho ku water d uring Au­
gust. Forexam ple , as may be ee n in the 
195 1 data (Figure 4), the re is a ma rked 
d ifference be tween fi h ta ken west o f 
long. 154 E a nu those take n east of lo ng. 
156 E. \\ Ith moua lle ngt h differi ng by 5 
to 6 cm. There is a mixture of the two 
groups tn the tnte rmeuiate a rea betwee n 
long. 154 E a nu 156 E. An intrusion of 
colu \\ater origina tin g in the Oyashio 
characterizes this bo unua ry area. 

rho~e fis h fo und in the o ffshore a reas 
(ea.,t of long. 15 6 ) we re labe led 
"offs hore g ro up " a nu those fou nd 
closer inshore the " inshore group ." 
rhe "offshore gro up " is made up 
Iargel} of "sumure" o r unaccompa nieu 
fish, \\ hile the "Inshore group" con sists 
Idrgel~ of "sameh uki " or .,h a rk ­
assoc iateu tish The " offshore gro up " 
IS a lso composeu o f " falter" fish than 
the " inshore group." 

3 
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June Jul y Au g. Sept. To tal 

1 1 
12 13 3 73 

1 
4 4 
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17 14 3 83 

June July Aug . Sept. Tota l 

4 
2 2 3 13 

6 
1 

2 3 

4 2 4 27 

pa rtic ul a r sea condition ex isting during 
tha t yea r . 

In any case. it had long been known 
tha t a se pa rate group of fi h exi ted in 
o ffs ho re wa ters of the Tohoku ea 
regio n . It wa Fujino' s findin gs. how­
eve r , whic h s ugge sted tha t thi s may 
be a gro up o f fi sh posse ss ing differe nt 
ge ne tic c ha rac teri stic s. The proble m 
now is to dete rmine whethe r o r not the 
"offs hore gro up" is composed of fi sh 
fro m the a me ubpopulati o n as the " in­
sho re group" with ce rta in heteroge ne­
o us c ha rac te ri stics, or whethe r these 

1500 1400 1300 1200 

groups belong to eparate subpopu la­
tions. 

Even within the narrow limit s of the 
Ja panese coa tal fi shery, the skipjack 
re ource is made up of at least four 
group : 

I. Migratory fish that appear near the 
Goto I land s (Sats unan ea area) from 
s ummer to fall. The e are largely 
2-year-old fi sh whose growth is exceed­
ingly rapid and whose gonads are com­
pletel y undeveloped. 

2. The shoa l-associated fi sh appear­
ing in the Tokara a nd Okinawa area s. 
These a re 2- a nd 3-yea r-old fi sh. The 
2-year-olds a re s low growing. Both age 
groups s how sexua l development in 
summer a nd a ppear to undergo some 
s pawning. 

3. The third group occurs virtually 
year-round in the shoal a reas of the lzu 
a nd Ogasawa ra sea regions. The fi sh 
genera ll y re semble those in the Toka ra 
and Okinawa areas , a nd a lso undergo 
ome spawning in summer . The 3-yea r­

olds a re rather s mall early in the yea r 
but tend to grow very ra pidl y. 

4. The fourth group consist of mi­
gratory fi sh that appear in the Tohoku 
ea region . The se fi sh re semble those 

a ppea ring off the Goto Is la nd s , a nd 

r 
1100 1000 90 0 soow 

I he . oft\hore gro up" uisa ppea red 
,Ih ru pt l~ from the ti shing grounus after 
19"2 It lin~t!I~ rea ppea red in 195R . a nu 
tl\Hn J ul) to the enu o f the fi shtng sea­
Slln these tish llcc urred inulscriminate ly 
in coastal a nu offsho re \\ ,Ilers . being 
t"ken ,t readi l} a s fish of the "Inshore 
glllllp," ge nerd ll ~ the prtll c lpa l compo­
nent Ill' the ca tc h. r hiS occ urrence was 
nIl[ t\ pic,t! . hut pl \ lh.lh l\ le tlected the Figure 3.- Results of skipjack tagging in the central and eastern Pacific. 



most a re 2-year-o ld fi sh showing evi­
dence of very ra pid growth. Their 
gonads are complete ly undeveloped . 

These groups, wit h differing ecologi­
cal characteristics, a re believed to re­
sult from environmenta l differences . In 
other words, it is thought that a lthough 
they a re of common origin, th e 
2-year-o ld fi s h which migra te into 
Ja panese coastal waters in the spring 
develop the ir characteristics de pe nding 
on whether they first enter open-sea or 
shoa l e nvironments . 

ASSESSMENT OF 
THE RESOURCE 

As mentioned earlier, stron g sen­
timent exists today regarding the 
tremendous potentia l of the s kipj ac k 
resource. According to "On the 
po ss ibility of developing marine fi shery 
reso urces" issued by the Fisheries 
Agency of Ja pan in June 1968, the 
potentia l for increased skipj ack 
production is as foll ows: 

I. Coasta l fishing grounds-Pacific 
With the development of purse se in­
ing techniques, it should not be too 
difficult to increase landings from 
Ja pa nese coasta l waters by two o r 
three times the present landings, or 
a n increase of 200,000 to 400,000 
tons. 

2. Offshore fishing gro unds 
a. Pac ific 

Conside ring the entire Pacific , 
the prese nt catc h of abo ut 
500,000 t o ns [Tra ns lato r 's 
note: This fi gure probabl y in­
cludes landings of spec ies such 
as Sa rda, A I/xis, etc. ] ca n 
probab ly be increased to at 
leas t 1,000,000 to ns. 

b. Southwest Pacific 
Dev e lopm e nt of fishi n g 
grounds around Indo nesia a nd 
the South Pac ific islands can 
be anticipated . 

c. India n Ocean 
New fisheries producing 
200,000 to 300 ,000 tons can be 
an ticipated. 
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Figure 4.-Length-frequency distributions of skipjack 
tuna , by longitudes, in the Tohoku sea area during 
1951 . 

d . North Atlantic 
Landings of 100,000 tons can 
be expected. 

e. South At la ntic 
Landings of 100,000 to 150,000 
tons can be expected. 

If the va rious estimates are totaled, 
the potential ski pj ack yie ld wou ld 
a mount to 1.6 to 2.0 million tons, or five 
or six times the pre sent land ings. 

In "Basic data relating to marine re­
sources of the future" issued by the Sci­
ence Technology Agency in Jul y 1971, 
the following was included: 

"The skipjack spawn chiefly in 
tropical and subtropical waters, but 
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there is a lso some ~pawning in tem­
perate waters. Thus , '>kipjack ~pa\\n 
over a very exten-;ive area. ho . 
skipjack juveniles appear in large 
numbers in tomachs of other tuna, 
and billfishes which inhabit the ,a me 
waters, as do the ::.kipjack. It can be 
ass umed from these fach that the 
sk ipjack re source is at lea'>t several 
times as great as the resource of the 
other tu nas a nd the billfi~hes. In 
spite of this, the sk ipjack catch from 
both offs hore and coastal waters in 
1968 amo unted to a mere 190 ,000 
ton s." 

If we take these various estimate~ 
into cons ideration , it appears that the 
skipjack resource is capable of a 
severa lfold increase in landings. 

At the June 1971 conference of the 
Japa n Fisheries Reso urces Convention 
Association, Dr. Suda of the Far Sea,> 
Fisheries Research Laboratory com­
mented as follows: 

"The number of skipjack larvae 
co llected in past stud ies is 1.7 to 1.8 
times that of other tunas. The quan­
tity of adu lt skipjack shou ld be cor­
respondingly large. There a re aho 
very large numbers of 'ikipjack 
juveniles found in s tomac hs of large 
tunas and billfishes. They number 
five to ten times more than juveniles 
of a ll the other tunas. Considering 
the eco logical difference between 
skipjack a nd other tunas, it seem'i 
a ppropriate to use the frequency of 
appearance of larvae as a ba"is for 
est imating the spawning stock. Ac­
cording to this, it wou ld appear that 
the vo lume of kipjack spawning 
stock is 1.7 to 1.8 times that of the 
total of a ll the other tunas. Consider­
ing a lso that the relative occurrence 
of juveniles in the stomach content'> 
is so much greater, it would probably 
be reasonable to as ume a skipjack 
spawning stock which is abo ut t\\ Ice 
that of the other tuna . 

"The annual production of large 
tunas from the Pacific is 400,000 to 
500,000 ton. Thus, we can \er} 
roughly estimate the potential pro­
duction of sk ipj ack tuna in the 
Pacific at between 800,000 and 
1,000,000 tons. 

"Furthermore, judging bj the 
ocean area [Tramlator'~ note: Prob­
ably of areas suitab le for ~kipjack]ln 
the Atlantic and Indian Ocean'>, \\e 
believe that there is a ~tanding '>tock 
of200,000 to 400,000 tons of .,kipjw.:k 
in each of those ocean~." 
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No.2 Fukukyu Maru of Yaizu in central Northern Pacilic sklplack operation , July 1972 
Company , Tokyo . 

Turningno\\ tooutslueJapan, in 191)1) 
Dr. Roth schil d of the Biologlcdl 
Laboratoq in Ha\\all u~eu the 
Beverton-Holt methou to e,lImate th 
potential yie ld of kipjach. tund In the 
central Pacific Ocean. He ~tateJ that : 

" If the skipjac k th a t migrate from 
the eastern Pacific fi~hing grounu~ 
into the central Pacific are har­
vested, the potential yield woulJ be 2 
to 17 time s the pre enl ea~tern 
Pacific yield of 68,000 tons . ince 
there are skipjac k in the central 
Pacific that do not enter the eastern 
Pacific, the potential yield in the cen­
tral Pacific may be even greater. " 

Such emphasis on the great poten tial 
of the skipjack resource has resulted in 
accelerated research a imed at re ource 
development, and scientists of the To­
hoku Regional Fisheries Re searc h 
Laboratory, who have a long hi tory of 
skipjack studies, have vo iced some 
concern over this "development 

n1l0U" m)\\ pn:\.ultng \t the June 
19 7 1 ')10.. I P.I ad.: I I hln~ l)ndltIL)n 
f\aludlilln Inference . Dr I hid.; 
(Tohoku l aboratlll\ ) ill.;tie the 1'l)lIl)\\­

Ing remarh.~ : 

" Becau,e 1)1 the ,til~natl1n In the 
luna longllnt: i'1,hery ,~ Interc\! h,I'> 
lurneu to ~h.IPJ.ICh. tuna o\ern­
ment authontle, h )Id high c\pect.t­
tion, that thl'> " no\\ the er.\ r the 
sh.ipjach.. Ho\\c\er . partlcularl) In 
southern \\ ater" \\ hlch are the 
source of cou,tdl \\ ater ,h.iPJach., our 
~tuuie, inJicate that ,chl)ol "ghting, 
are une\pecteul, fc\\. and fj,hing 
\las inueeJ poor la'>t year. It I'> 

nece~sary to clarify \\ hether or not 
the ~k ipjach. re~ource might already 
be declining as are the other re­
source " 

Also, Dr. K asahara (Tohoku 
Labo ratory) reported in October 1971 
[Suisan Sekai 20( I 0)] the following: 

" Whil e the fishing effort is on 
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L\I.1 t.d \\.Ill:r klpJ. d ... It elfed l)n 
the re llUrLe hlluld nlll he \cr 
l!reat . HlmC\Cr, the Ii hIn!.! dfllrt In 
lhl: lllilhern \\<lter . \\ hi~h i the 
h.1 c llr the h.IPJild.. ui trinutiLln. 
m<l\ h.l\e l)me ulrcd effect )n the 
rc,'ourLc, perhap <II fe ,ting It 
reprl)Uu-tl\e Ldpd'lt) or it 
reLrUilmcnt p tcnllal Thc "ipjd" 
re, ur-e I, nelle\eu to hlld 
con Iderable potential for 
de\elopmenl. It i belle\eu that 
,10.. I PJ<lC " \\ ill replace the larger tund' 
\\hich are alreau) at " le\el of 
ma\lmum prouu'lion. Hl)\\e\er. 
re,earch on h.lpjach. I not ,un! ient 
..It pre,>ent \ en the e~lImate L f the 
re'>ource ..,Ize dPpear to be In need of 
further e\<.lIuation. \en if the 
r.::,ource I a, large a, estimated. it i 
certainl} not ine\hau tible. In oruer 
not to let the s"ipjack re,>ource 
1'0110\\ in the foot tep ohome other 
unfortunate ,pecies . it is uesirable to 
ba,e it utilization on ound 
con,iuerations ... 

Ka ahara further noted that for one 
area of the southern fisher) subject to 



considerable fishing effort , the catch 
per day 's fishing has decreased rather 
markedly from year to year. However , 
the average catch per day 's fi shing in 
the southern fishery as a whole did not 
show such a noticeable decrease , during 
the same period , which indicates that in 
addition to the principal fishing 
grounds , new grounds are being di scov­
ered from time to time , resulting in a 
stabilized overall catch rate . 

Thus , regarding the development po­
tential , there is some difference be­
tween the general optimistic view and 
the more cautious views of the Tohoku 
Laboratory scientists . Let us further 
examine this matter. In 1965 I presented 
my views on this subject in my paper, 
" Skipjack ecology and resource ," as 
follows : 

" 1 believe tha t the skipj ack re­
source as a whole has considerable 
potential. Thi s can be seen from the 
following : 

" I. Among the skipjack and other 
tuna s whi c h inhabit the Pacific 
Ocean , the skipjack resource is the 
la rge s t. For example , of the 
juveniles of skipjack and other tunas 
occ urring in stom ach contents of 
tunas a nd billfishes, a s ignificant 
proportion con s is ts of skipj ac k . 
Also , among the tunas, skipj ack are 
the most ada ptable to varying en­
vironmental condition s (gene ra lly , 
fish species that a re most adaptable 
to their environment tend to be more 
abundant). 

" 2. The principal skipj ack fi shing 
gro und s a re the J a panese coas ta I 

waters and the waters of the easte rn 
Pacific , both of which a re on the 
fringe s of the skipj ack di stribution. 
The skipj ac k ta ken a re la rgel y of 
only one o r two age groups. 

" 3. Other than in Hawaii, the re 
a re no fi she ries whic h ex ploit princ i­
pa ll y the spawning group of skipj ack. 

" 4. The J apanese coasta l fi she ry 
that ta kes the mos t skipjac k is a 
pole-and-line fi shery. Thi method 
rel ies heav il y on the phys iologica l 
response of the fi h. 

" I emphas ized that the re i a vast 
difference between the potentia l size 
of a resource and its potentia l pro­
duction . 

" Figures a re very definite. Re­
gardless of the numero us ass ump­
tions that go into making these es ti­
mates, o nce a fi gure is advanced , it 
tends to stand by itse lf. As Kasa hara 
has stated , it is diffic ult to acce pt the 
acc urac y of the estimates of the re­
source size. Take Suda' estimate, 
for example. To say that the skipjack 
resource is tw ice the size of all other 
tunas reso urces combi ned simpl y 
because the re a re tw ice the nu mber 
of skipj ack larvae appea rs to be 
ra ther a n oversimpli ficat io n. It 
would appear necessary to at leas t 
conside r that skipj ack di ffer greatly 
from other tunas in average body 
weights. " 

T oday, when "development of unde­
ve loped and under- util ized resources" 
is one of two princ ipa l themes of our 
fi shery policy, the re is an inclination to­
ward inc reased production without d ue 
regard for "effic ient uti lization" of the 
resource. 

We sho uld avoid the same serioU', 
situation that has overtaken other tuna 
fis he ries ... If there are no other tuna~, 
the re is till the kipjack" is an e\pre<;­
sion that should be e liminated. What i~ 
now nece a ry i to conduct a thorough 
stud y of the reso urce tructure and con­
dition . Spec ificall y, it wo uld be de ir­
able to co nduc t large-scale tagging on 
sk ipjack of the Tohoku sea region and in 
the so uthern fis hing grounds. It hould 
not be too late to begin the move to 
increase product io n afte r atta ining a 
thoro ugh knowledge of the reso urce. 

It is now beco ming an inte m ationa l 
trend to advocate the rat ional u e of 
li ving reso urce (e .g., wha le resources, 
at the Conference on the Human Envi­
ro nment he ld in Stockho lm). Rather 
than go ahead with deve lopment and 
perhaps regret later, it i better to ba e 
the deve lo pment on so und scient ific 
grounds. 
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