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Effect of ocean environments on the properties of catch variation of
Jack mackerel (Trachurus japonicus) in the Bungo Channel

Heeyong Kiv'", Taisuke INA, Atsushi KANEDA® and Hidetaka TAKEOKA®

Catch properties of jack mackerel, Trachurus japonicus, in the Bungo Channel, where is well-known for an intrusion of
warm water from the Pacific Ocean, were examined from the seasonal-regional relationship between variation of age-0
jack mackerel landings and hydrographic conditions. Age-0 jack mackerels were caught from May through October in
the central region of the Bungo Channel, while in the southern region they were caught throughout the year. This sea-
sonal-regional difference of the catches in the channel is probably caused by the warm water intrusion associated with
the development of stratification in the central region. It is therefore suggested that the age-0 jack mackerels in the
southern region move to north with the intrusion of warm waters. It was also distinct that the catches of jack mackerel
in the central region strongly depended on a spring recruitment originated from the southern region. Sampling of jack
mackerel larvae revealed that the intrusion of warm water in April was accompanied by the inflow of the jack mackerel
larvae from the southern region. Inter-annual catch variation of age-0 jack mackerel in the southern region was found to
be caused by the generation of the Kuroshio frontal eddy off the Channel.
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Figure 1. Map of the Bungo Channel with hydrographic and larval sampling stations (closed circles) by the Yoshu-
Maru of the Ehime Prefectural Experimental Station, and locations of water temperature monitoring system (white
starts). A rectangle St. U indicates a station of water temperatures at 9 layers (2, 5, 10, 15, 20, 30, 40, 50, 60 m
depths) in 1998. Two horizontal lines divide the channel into Northern, Central and Southern regions.
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Figure 2. Frequency distribution of fork length of jack mackerels landed in the central region (Uwajima) of the
Bungo Channel from Jan. 1997 to Dec. 1998.
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Figure 3. Monthly variation of the catches of age-0 (left panels) and age-1 and older jack mackerels (right panels) in
the Northern, Central, and Southern regions of the Bungo Channel in 1998.
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Figure 4. (a) Water temperature anomaly at 5 m depth observed by the monitoring system shown as stars in Fig. 1,
and daily landings (bars) of age-0 jack mackerel in (b) the central region (Uwajima) and (c) the southern region

(Fukaura) of the Bungo Channel.

B St 1 HEIZ & 2 AKEATHERO M M &£ T LTz
BHRHRRAOKR & REEXE)

HARAKEIZ BT BBEKTAL, MR & hEiER O ~ 7
VHEBOBBR SMICEETH 5 Z L AURE Sz, B
R 5~ T VUK A O E) & KA & B
ZEGHEKOEELZ T 2R ENEVEZF LD
T, 1995~2001 40> B % AGE F R 12 AR LS54 1 5 SR
RO R A MUE & BEAEME () O~ 7 Y MEAD

KT R & OBRE M7z (Fig. 8). TOME, ~7 VY
% FL O Y B & FTRRE R AR O BN I3 R B & R > T
% Z MR EN (R?=0.72), HIBRIHD FEAE A3 Y f o Y
HOEMIZ EEERE AR LTS T EARE XN,
RIS Z KSR A D ELIER K & U TR 543 %
~ 7 VMK IR £ T LT 2R EBEE AR 72
L, KERIZET 27 V0 MICEEL2 RITLTWD L
ZEibhb.



G BREE, RRRORL, AR, R Sk

zZ = The Cape of Sata <€— —> Mouth of the Bungo Channel
- PR - 2 <A N St.2 5 16 19 22 25 28
AWFZEIC kD, BREAEPEICK T 27 VMR AOE 0% A

ROBHEDE, ARORTI L b % HHH & OB
ADEHMZEIC L > TE IS 2 epmkEhiz, 2F0,
WHAGHO i CHIE S h B < 7 VMRS, 3AA 56
A ORI BB AGHO MR A L, WA 2 & 12
A L 2B 2 B2 b0, e, BEKHAO O e temperatue (O
W) 75 5K C b % MO ST BBO RIS, < 513 var. 1998

7 VUSREI TR AR ERET L L b0, Thb
5, BRI & D RT XN BMATALL, BHEARHOR

BN

28 1
26 1
o | | R Water temperature (°C)
g 24t ] JP 20-22 Apr. 1998
s r i ) 1
8 2t A \J\/ . Figure 6. Vertical profiles of water temperatures (solid lines)
g 20' M{ \ i»‘-.,' i A from the mouth of the Bungo Channel to the Cape of Sata
3 [ AN Wy gt i } .
§ //,/V-‘-\;‘M!"' }(a‘\‘ W WA ' N observed by the Yoshu-Maru, research vessel of the Ehime
< Yo Y . . . .
18}",\ \j\r‘\,ﬁj‘- 60 nf VR 1 Prefectural Experimental Station, in the Bungo Channel in
16l ’\/\ ] (a) March and (b) April 1998. Dotted vertical lines indicate

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. the closest location to the multi-layers observation station of

Figure 5. Temporal variation of daily mean water temperatures water temperature at St. U shown as a rectangle in Fig. 1.
observed at 2m (solid line) and 60 m depth (dashed-dotted
line) at St. U in 1998.

132°E 12! 24
S

36'

and Sea (@) (b)

Shikoku : Shikoku
March, 1998 ) April, 1998

24

12'

48'

36'

Figure 7. Horizontal distributions of water temperature (solid lines) and jack mackerel larvae (open circles) in the
Bungo Channel (a) March and (b) April 1998.



BRKEICBU 2 MERE L~ T Y O

1000

900 y = 165.6x - 484.4 °
¥ 800 R*=0.7225
o

)

=}

=

/A

%)

8

172}

Q

=

8

<

Q

No. of the Kuroshio frontal eddies

Figure 8. Correlation between the number of the Kuroshio
frontal eddies generated off the Bungo Channel and the
catches of age-0 jack mackerel in the southern region
(Fukaura) of the Bungo Channel from 1995 to 2001.

28

20

Water temperature (°C)

I 2 3 4 5 6 7 8 9 10 11 12
Month

Figure 9. Variation of monthly mean water temperature from
1991 to 2002 in the southern (solid-dotted lines, St. K1 to
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