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Dynamics and Economic Value of Ocellate puffer (Takifugu rubripes) Fishing Grounds in

the Open Ocean and Ise Bay around Mie Prefecture using Long Line Sampling Method
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Long line sampling methods were carried out between 1995 and 1997 to evaluate and compare land-

ings of ocellate puffer

Wataraigaiwan, and Kumano) in Mie Prefecture.

ascertained in the Ise Bay region, historically recognized as an important nursery ground.

(Takifugu rubripes) among four distinct fishery regions (Isewanko, Shimananbu,

In addition, the economic value of puffer fishery was

Regional

differences among fishing grounds were characterized using standard CPUE methods.

The CPUE of Isewanko region gradually declined from the beginning towards the end of fishing

season (October-February),
December. On the contrary,

in Kumano region.

The main thriving fishing season in Ise Bay occurred during late October

happened probably due to prominent influence of suitable dissolved oxygen and water temperature

two peaks, one in October and the other after December,

but that of Shimananbu and Wataraigaiwan regions peaked at around

were observed

The latter peak indicated that ocellate puffer migrated southwards in winter.

This

on

-mid. November.

immigration and emigration of ocellate puffer during this period. The amount of catch in Ise Bay was

estimated to constitute 20% - 30% of the total catch according to the landings at Anori port.

As a

result, fishery ground in Ise Bay was indicated to be highly productive for ocellate puffer.
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Fig. 1. Areas of five regional long line fishing
grounds of ocellate puffer in Mie prefecture.
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Fig. 3. Annual landing of ocellate puffer caught by
long line fishing in Mie during 1995-1997.
Columns and lateral lines show amount of catch
and value of landing, respectively.
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Fig. 4. Yearly ratio of amount of catch for each
regional fishing ground during 1995-1997.
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illustrations show 1995,1996 and 1997, respectively.
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Table 1. The characteristic of each regional fishing ground obtained by designated
long line fishing vessels in 1995
Fishing ground Oct. Nov. Dec. Jan. Feb.
Average fishing days [sewanko 6.0 8.8 6.5 3.3 28
/vessle Wataraigaiwan — — 11.0 12.0 19.0
Kumano 16.0 7.3 7 5.7 6.0
Depth(m) Isewanko 72.2 84.5 53.2 59.5 74.6
Wataraigaiwan — — 83.9 85.7 94.8
Kumano 58.9 56.2 68.6 80.1 86.0
Water temperature Isewanko 220 19.7 16.6 12.8 12.0
(°c) Wataraigaiwan — — 17.9 14.8 13.2
Kumano 23.2 21.6 19.1 15.6 13.6
CPUE(number of Isewanko 6.34 6.00 2.87 1.19 1.26
catch per operation) Wataraigaiwan — — 0.10 0.63 1.00
Kumano 0.61 0.27 0.18 0.48 0.23
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Fig. 6. Monthly fluctuation of CPUE at each regional fishing ground in 1495,

Table 2. The characteristic of each regional fishing ground obtained by designated long
line fishing vessels in 1996

Fishing ground Oct. Now. Dec. Jan. Feb.
Isewanko—1 34 6.0 46 — —
Average fishing days Isewanko 4.0 6.0 6.9 1.3 0.1
/vessle Simananbu — — 4.0 2.5 —
Wataraigaiwan 12.0 19.0 19.0 200 220
Kumano 16.0 5.0 16.0 200 13.0
Isewanko—1 28.6 318 312 — —
Depth(m) Isewanko 732 96.4 69.3 78.1 105.0
Simananbu — — 98.5 133.0 —
Wataraigaiwan 55.8 63.8 53.7 65.0 63.8
Kumano 58.9 56.2 68.6 80.1 86.0
Isewanko-1 20.9 16.5 14.0 — —
Water temperature Isewanko — 196 1741 14.8 —
(°c) Simananbu — — 16.4 141 —
Wataraigaiwan 227 214 17.8 15.1 14.0
Kumano 23.4 21.2 17.9 17.1 15.1
[sewanko—1 421 2.40 1.42 — —
CPUE(number of Isewanko 2.85 2.42 1.16 1.58 1.5
catch per operation) Simananbu — — 1.61 1.33 —
Wataraigaiwan 0.30 0.21 0.17 0.25 0.22
Kumano 0.39 0.07 0.20 0.34 0.07

Isewanko—1:Toshi



s

S, X 0 F AR R A & GRS L2 L A2
IZRESNTWEEOHTHL, — 7, GEMHHLE ()
YIEED) (21 B2 PE183m e e b i o o, EEL,
FES NG, REWHIXIE, WiE & FBEOBLERLL, £
72, KiRZE(bs L CCPUEDZAL b #4amia & ~F L7,
EEHEE OCPUEIRLIZH 128 <, #EE IO
NALZHIE T LAz & R L 720

Ji2, #HEOCPUEZR MBI (Fig. T), fF3
EOMKIEHE & R, 108, 11H (Dﬂle's’w i TOHCP

UBIRE D = 72, Skl <L, 100 @CPUELBET)
SiE510, 11H IS4, 58 LN 8 2 5ili10T

o Tzhs, 1201281 ’r%‘f.f.f.'.lmf foER IV o,
HERP X D10 ] OCPUEIRAH 1, 2 Toid - 7278, 11
Al SMIci&T L. —%, 123 OCPUEI#H 5 T,

Ho#nI3i3, 4 TEHL ko7

ﬂf%z'ar_liulx—%E@CPLM?%E 55 f0 B0 L2 RE
L<R7 (Fig.8), MMXTIXI0/ 6 HA 5 Hijf L
BB O BIREI AL T 55t T OCPUEA R 2 72,
100 FHZ% - L.{WL{UVJ (St.1) @CPUEA &Y
WZSE TIEEBITIET Lz, 1A R 28BN o CP
UEIZHE - -'ﬂ- L7A12A FAICIEET L7z, 2o,
St. TOCPUEIRBHUOE oz, TD XS, 1002
S511A AT, St.1 £St. 70 CPUE EHEIZHKT %
LA R L7 STOCPUEDOZE LSS b T 7 7 1X19964F
107 Ty o miE L, 12H EwisidEshicse
Ml g, £, oM, 11 Iz 5
BN O A E - Tl FEPE b S 4L,

50 1
40 pg | October
30 r 06
20 04
1.0 | 02
—_ 0.0 0 —F—
[ 4
S 50 1
g a0 | 0.8 | November
g 30 | 0.6 |
g 20 [® 04
£ 10 F 02 A
% 0.0 I 0 —ee
e 50 1
; 4:0 ; 0.8  December
-E 30 0.6
2 20 t 04
E LY 02 |
up 10PN M ere M o 2
o 0.0 & b -
© 50 1
40 t 0. | January
30 06 [
20 | 04 | /.../\
1.0 | 0.2 "
0.0 ='=-=/-.-_.\'='=-= oo L= .
1 2 3 4 5 6 7 8 910 1 2345
Isewako Kumano

Fig. 7. Monthly fluctuation of CPUE at each regional
fishing ground in 1996,

1 iIErII'_ f f]

100
Early October b
50
L ]
00 :
100
Middle October
*—e
50
[ ]
G2 0_0 Il L ] il . L
5
= 100
5 Late October
o [ ]
o s0f
8 [ ]
(=}
e [ ]
S 00 '
(1]
i 0
5 10,
g Early November
£ 50
Z ° .
w00 —
o
© 00
Middle November
50
* *—o
00 L L ' L L .\n‘._
10.0
Late November
50 | ./././\\
. 1 L 1 il 1
0.0
100
Early December
N ‘”‘/
0.0 ,_._._. L | L

12 3 4 5 6 7 8

Fig. 8. Fluctuation of CPUE for every 10 days in
October, November and December, 1996 at
Tswanko-1 (Toshi).

19974

FEAE T (20 r) & RETF M (X O #% 4 % Table 3
WL WTROMAEEH IZBWTH bR %L
BF:2 w4 L ZIZFEMEOMEN E R Lz, &b, REEFHIX
AOCPUEIZ2WTIRI2HICEE L 72 b oD Z OlghnE &
3T, ZOERY — I BEEREOZL (K15)
L C—F L, EMICPUETIE, 8B HbIX ot
BB TIZIIAZI0H O 2 vl R L7z, Al
TIX10H 25 12 12T Tifidgh 8 THEMZEE L7z ifidsh
FliAT R &7z, REWHKIE, 100 IZIBESD IZifdg)T
a3, 12A6 1 HEemalzBE Lo
(Fig. 9) .



LR R FZ 770

CHEULIG I BT A

IR & P o2 on T

Table 3. The characteristic of each regional fishing ground obtained by designated long

line fishing vessels in 1997

Fishing ground Oct. Nov. Dec. Jan. Feb.
Average fishing days Isewanko 10.2 7.0 45 0.3 —
/vessle Kumano 14.0 14.0 17.0 15.0 5.0
Depth(m) [sewanko 67.0 855 63.7 69.0 —
Kumano 53.3 68.4 71.6 77.8 —
Water temperature [sewanko 21.2 18.6 16.5 —
(°c) Kumano 21.8 19.7 17.6 16.9 17:2
CPUE(number of Isewanko 2.04 1.84 1.58 0 —
catch per operation) Kumano 0.91 0.06 0.26 0.28 0
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Fig. 9. Monthly fluctuation of CPUE at each regional
fishing ground in 1997.
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Table 4. The estimated landing of ocellate puffer caught in Ise Bay and open ocean

during 1995-1997 at Anori fishery port

Ise Bay Open Ocean
Year Month Number  Weight Value Number  Weight Value
of fish (kg) (yen) of fish (kg) (yen)
1995 October 380 483 3,639,207 3,853 4818 34,943,393
November 2,926 4003 40930011 2434 3,560 38,259,332
December 95 151 2,229,503 1,770 2657 38115951
January 25 38 506,444 456 796 9,353,346
February = . = 339 658 8,826,337
3,426 4675 47,305,165 8,852 12,488 129,498,358
1996 October 315 407 5,953,904 524 813 10,985,130
November 348 485 8.613,169 865 1510 25,580,223
December 53 81 1,629,087 517 929 18,131,879
January - - - 135 257 3,573,604
February - - = 6 1.7 200,965
716 973 16,196,160 2,047 3526 58,471,801
1997 October 82 97 953,491 1,339 1,683 18,685,522
November 460 588 9,346,505 553 946 17,061,140
December = = - 381 547 9501,422
January = - = 9 17 255,350
February N = = = = =
542 685 10,299,996 2,282 3,193 45,593,434
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Fig. 10. The number and weight of catch in Ise Bay as
percentage of total landing during 1995-1997
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Fig. 11. Differences of distribution index for brand

"large” to brand "extra large” between Ise Bay and
open ocean during 1995-1997.
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Table 5. Yearly estimated number of catch and distribution index for three kinds of
brand in Ise Bay and open ocean during 1995-1997

Number Distribution index
Year Fishing ground  Middle Large  Extra large B/A C/A C/B
(A) (B) ©
1995 Ise Bay 2769 640 17 0.231 0.006 0.027
Open Ocean 6530 2183 139 0.334 0.021 0.064
1996 Ise Bay 555 157 4 0.283 0.007 0.025
Open Ocean 891 1079 77 1.211 0.086 0.071
1997 Ise Bay 453 85 5 0.188 0.010 0.056
Open Ocean 1627 567 79 0.348 0.049 0.140
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Fig. 12. Monthly fluctnation of water temperature on
the surface in Ise Bay during 1995-1997. Data of
St. 5, 11,15, 18 and A obtained by the monitoring
survey were used (see Fig. 2).

Fig. 13. Monthly fluctuation of dissolved oxygen on the
bottom in Ise Bay during 1995-1997. Data of St. 5,
8,11, 15,18, A and B obtained by the monitoring
survey were used (see Fig. 2).
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