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A Hypothetical Model for the Formation of the Kuroshio Frontal
Fishing Grounds of Skipjack Tuna, Katsuwonus Pelamis

Akira Ninara

Abstract

This Report describes the Hypothesis on the Mechanisms of the Formation of frontal
Fishing Grounds of Skipjack tuna. This hypothesis built up by mark-recapture experi-
ments and measurement of size of skipjack tuna in waters near the kuroshio frontal zone.
The Hypothesis is follows; Fishes which are immatured and body size (fork length) are
over 45cm, pass over the kuroshio front and enter lower temperature waters in purturbed
area. But adult which are maturing turn south on this side of the front migrate to warm
waters. And immature under fork length 45cm do not also pass over the front, stay in side
of warm waters. When stock size of skipjack tuna is small, by density dependent factor
they are rapidly developed and some fishes matured. In such years, few fishes stay and
pass over the kuroshio front. On the other hand, when stock size is large, they are slowly
developed and do not mostly matured. They stay at frontal zone for a time and after grow
up they pass over the front. In former case, frontal fishery grounds are formed in poor

and in the latter case in good.

Key words : Skipjack tuna, Katsuwonus Pelamis, Front, Fishing ground, Density-depen-
dent, Mark-recapture
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Fig. 1 Monthly change of gonad stage and
welght of skipjack tuna of northward mig-
ration group. ((U:stage ], @ stage 2
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Fig. 2 Changes of modal fork length of skipjack

tuna.
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Fig. 3 Distributions of modal fork length of
skipjack tuna, small and large size groups
both distributed in the southern area of
kuroshio front, only large size groups in

the northern area.

Fig. 3T&% %, NTRkiEE®— Fdbemll L2 2
T, PINAHKEOA TR LI, £/, [RFT
AR 5 100m FEKik15°C D#R 2 B TR &
LTBUCECA Lt DM &g iR O
BTk E45emE — FELF OB & UL L OBERAE
LTWwahs, EiftoIbfl <34l FoEEH K
Ay, BEREEISATHREE - FEOSH
ICHE S I WISED Stz

C EERRLIEAYAOBHEERENSAT-EH
ﬁlJﬁLuﬁ(C&Uéﬁn%ﬁIﬁ@.ﬁaﬁ*f’f X A5y

®

19824 5} 1< S ATHR i /KI5 D BF B v S il
BB OWTESBHGR L 720 v & O R R A 15
B« SRR Fig TR Ltc, FIALA RS, R
AL IREI BRI B W TR A RIE L 7 REEd O
HREMORISMIE TH 5. RHIRTER O Ml T
xhtchy AT H R E T REFRREES 2
i 7T DB ORISR T b 2 < fHf S s




LAT(N)
w
G
o

anl_e
30 i ] T i 1

APR MAY JUN JUL AUG
4 Migration of tagged skipjack tuna

Fig.
released in the southern area of the kuroshio
front. (O:location of recaptured @:general

fishery grounds)
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Fig.5 Fork length of skipjack tuna recaptured
in the southern and nothern areas of kuroshio
front. Lower :

(Upper : southern area,

Northern area)
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Fig. 6 Daily change of fork length of skipjack

tuna recaptured
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Fig. 7 Daily change of condition factor of skip-

jack tuna recaptured.
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Fig. 8 Relations between location of kuroshio
front and fork length of skipjack tuna re-

captured from May to July in 1982.
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Fig. 9 Relations between location of kuroshio
front and Condition factor of skipjack tun

a recaptured from May to July in 1982.

OB 2R Ll BT $36° N~37° N
fiRICH D EEZ SN T &5, FifFEAITIE
(AE46emPl EELI MO A v A OfGH, dEHTE
46emll Fo Ay A DS CHS it 0 R
3o BIEEEEEIT 1314 521 LBV IE O BRI %
bohvARIHES Nz L, JLRITIEI8L
FoBEVEBEOH Y AT TH - 1o, BRI
OF Sl EHE SN 536~36" N THiES N
mlg, KREENRENSBLDIEEL2bS
F, 35" N &h bl cids nicmaiy &

r =
51 5
2 i
w
- ..
a9t o .
- G oot
£ o
G a7l S .
! . x
w - g .
a5l . See, .
b4 .. ..‘.
. . Rl
a3 ‘e
.
A 1 1 1 J
28 30 32 34 36 38 a0'N
LATITUDE

Fig.10 Relations between location of kuroshio
front and mean fork length of skipjack
tuna measured in market April to Julyin

1982.
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Fig.11 Relations between location of kuroshio
front and mean condition of skipjack tuna
measured in market fromApril to July in

1982.
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Fig.12 Migration of skipjack tuna released near

the secondary kuroshio front in August

1981.
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Fig.14 The model of relations between stock size and growth of skipjack tuna and formation of

frontal fishery ground.

z %

1. tLBACE 2 h YA OLETRORZEL 24
AR TRUBZ

Fig. 1Tkl ek s 124 Ao 6 BichibT
(KRS0l Lo Ay THASIc A %85 T &
CHEMEMRAFEL TV S, UL, THLKICES
5E0mP loBTHARMIRER ITELS, BED
stage B W ot TDT EAD, BEETHO
P T B KU 2 L FEIR D RE A T L,
—UREL IR E & - 7o h v A4 2 BiEEig s
BA T, RECALHMZ IR E-—L 2 b0 L%
AZoNd, £ LT, HENHBORITESARLICA -
Fofald, BRI FRITU s~ Ltk BF

L TIROETFERHTH 2 EINHEFIICA S D &
EZoN B,

2. REATREB LT3N YF DALY A1 XD
2 EATRRIETE AL
BHEIFHRAR S L TH Y A Oflky 4 AR -
fel o, REBIROREMESEIICH v A2 |
Kt LT E & FIT, REMSAT ((KE4ASem?s b
L46embl b)) T, REKCADfIZZ D F £ 5
MaedAIL L4 505 Fig O TR E AN,
MEREA RO DB L, ATRE—SUIc A 3 2
LR, BRMNET MR c RELTAh S
INAORCEIEDSFEST R EEZ 12,



—p

Pl EoRED S &1, H v A D stock size &
fakoRE RS L URISRBE O EBIED — &0
RG> W EREEZAAL (Fig. 14) o AV A
O stock sizeh/NE WEEIEERE « BEERENF
TR R AR IR K B BRI AR BAE <,
BEERE & S5\ AT BRE A TR
L maMAGHBIL, ok A ERE R
Al g cEhEE T Ic oMl TREMSEAT, U
g —vd B, T, AT HETICESTOMENA
13, HEEETE E THEEL T, FOF FRFRMNLT
ez o L5 <, HEaREEKERANEET 5.
Lihi-T, ZOEHBHICE, b&bi Xl
ﬁﬁmLK,Uﬁ—V¢5ﬁW@%m,%ﬁ%ﬁ
A A BERHISRMEICET 5O &
Tﬂﬁﬁﬁﬁfiﬁ/i@ﬁmﬁ%@L%l<
KO, HEEEREAERLE S

ZHickt L, stock size A Z LEFIE, Bk *
FEWEHE <, BRIBTREAKEIC RS 2 R
TRAERNE L, EBEBEIE S, Lo
<, RO KBEESZV ED»SU S — A
Kiabrs &, 1dEAEBRERIRINEE T b
%, L L, BifHEIGEL 2BEopiciE s
R K T T O E/KEBR A~ A 0 AL Y
SUEABATOREOEESEOLT LS, HIFRA
ETHEL, EREEEEHE LR KELT
P SBEKENANEET B, LcH->T, TDLD
A, bEbEkERMASV LIS, Us—~
+ B REHE C, BEATRAERT 2 A
mL, BEERA R A EENRGEHASE
T, BETETHET A S, RSO
BRI E D TERLEL S,

e A7 <N (1981) TREF X VIRKIEBT 2 kKL 1,
o, coTikEhEnEA, B, C, D, EEfEL7S

BOERT B9

=

=
3. H - BECEHT H/NBBOBE & RAFTR
19814 8 Ao B &/ Efa & REUFUR OGRS
+ B EEES I L A RBIEB OB & W S B
kD& BEERE R LI, T« /N (19811 &
g, kI kT AN 4 XOMEHI D size
group, K4 XDMHEHZC size group I FE Y
2%, 8 H O RAHLE I E A R 0 AL i
LTBy, O 3 & ARl FTH S
Dsize group b EHRMETHROILMICADIAAT
Wh, COIEIEDVTRKOEIICEASI L

PSS, B, D size group d EELMRICH
JpdEEC Bl B8, ORI A L, TTR

%ﬁwﬁ#omi¢6i@%mi#moAm%t
L b e EaaLT0o, Lc-T
KEAMM LA S RETEA Y AITL>THEC
DR, LRI S L b BbEHERE A
LTwinbDEEZ SN, L ARBEKDEK
DHLICE » TERERIROMISEREI NS K
JEKIERTER D & 5 HPERER) R B2 TH S 5 & D L
wmahd, Ln-T, FEICBHHERTLTA
5o NEIfE & AT A O E#RE RN, H - KBS
13 & D AER o 2 K RBRTHR B AT NI TEY
SNBHI LIS,

4. BHFEEAKENSREKBRICKET D7
A DRBERR - EERL & AR [T Y HE
LB BIRRETIV

Pl ok IR &, BEEHAICORE
5 Ay A ORE BN < AE R RR L ORR
oL THE L (Fig. 15).

4, 4, SHICKET A - B size group
OR, KE45nPl b, EEE20LL Lo fud KBS
MOSEAEN OERBLE (, RAVEALAT

BB D

0, m, Iv, VEE L7,

— 84,,



BRI 513 B 4+ S 0 R

FEEDING
ADULT

OYASHIO
FRONT
sscongﬁllav
a KUROSHIO
1 B5°) (e FRONT
"""" "~ KUROSHIO
[~ FRONT
PRESPAWNING FEEDING FEEDING
Eales »
D-E AUTUMN
SI1ZE
FEEDING GROUP
IMMATURE
A [:j SUMMER
S S
BGIRZOEUP CGE&UP
SPRING

Fig.15 The hypothetical model for the biological mechanism of skipjack tunas passing over the

kuroshio front. Size of A group is F.L 50~55cm,

B group 456~30cm, C group 40~45cm in

spring, D group 40~45em, E group under 40cm in Autumn.
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