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Stock Status of Ocellate Puffer Takifugu rubripes in Ise Bay and Enshu-nada— I
~Population size of each year class and growth and its relation to population density -

Kok Hideaki®' » Osawa Hiroshi™?® » FUKUSHIMA Masuo*® « NAGAO Shigeto**

Abstract

In order to reveal yearly variation in the total length of ocellate puffer Takifugu rubripes in the
western Enshu-nada and Ise Bay, its population size were estimated using DuLury’s method and
age composition were estimated from total length distribution in cornmercial catches from 1991 to
1995, The catches in the longline fisheries were composed of mainly 1 aged group and their stock
fluctuated within a range of 3-5 times from 1891 to 1995. There were negative correlations be-
tween stock abundance and the total body length of 1 aged fish and between year-class strength
and total body length of 1 aged fish from October to December. The value of 1% of stock abundance
was larger than that of year-class of strength. Dominant year-class appeared in 1392 and exhib-
ited significant delay in its growth. The appearance of the dominant 1992 year-class pushed up
the catch in 1993 to a high level, and furthermore the abundance of 2 aged fish of 1992 year-class
delay the growth of 1993 year-class. These facts indicate that the growth of Qcellate puffer may
be affected by population density especially through stock abundance rather than through year-
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class strength.
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Table 1. Surveyed days and number of samples for ocellate
puffer in Katana (longline fisheries).

Year  Montn  Surveyed  Numberof

1991 Oct. 2 116

Nov, 3 144

Dec, 2 103

Jan., Feb. 3 %

""""""" 1992 Oct 3 252

Nov, 6 401

Dec 2 148

Jan 1 42

........ Feb. o 3 56

""""""" 1993 Oct 5 739

Nov, 5 604

Dec., 3 342

Jan. 2 240

Feb. 2 117

1990 oet. 3 1,00¢

Nov 4 761

Dec 4 521

Jan 2 441

Feb, 2 148

""""""" 1995  Oct 6 1491

Nov, 3 655

Dec. 4 bd4

Jan 2 159

Feb. 4 136

Total 76 9,266
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Table 2. Surveyed days and number of samples for ocellate
puffer in Toyohama (trawl fisheries).

Year  Monh  Supveyed Numberof
1892 Oct. 4 331
Nov. 4 301
Dec. 1 40
Jan. 3 168
Feb. 2 179
Mar. 5 2
""""""" 1993 Apr. 4 214
May. 4 143
Jun 2 11
Jul, 2 15
Aug, 2 10
Sept. 2 34
Oct 8 802
Nov, 6 479
Dec. 6 452
Jan b 646
Feb, 3 206
Mar A 0
""""""" 1994 Apr. 6 221
May. 9 122
Jun 11 90
Jul i3 114
Aug 11 276
Sept. 5 484
Oct 5 1,243
Nov, 4 793
Dec 4 733
Jan 5 EY |
Feb. 5 320
Mar 4 256
TTregs T apn T 123
May. 5 43
Jun 6 26
Jul. 9 27
Aug. 9 56
Sept. 5 36
Oct. 8 500
Nov. 11 1,715
Dec. 7 1,030
Jan. 5 Td44
Feb, 3 219
Mar, 3 40
Total 224 14,654
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Fig.2 Monthly total length frequency in catch of ocellate puffer with trawl fisheries in Toyohama from 1982 to 1995.



Table 3. Estimated monthly year class (1989-1994) distribu-
tion in the catch of longline fisheries in Aichi Pref.
from 1981 to 1995.

%

Year Month 1989 1990 YZLCRS 109 1093 1994
1991 Oct. 86 914

Nov. 111 813

Dec. 388 612

Jan. 125 802

Feh. 125 802
1992 Oct. 32 10,7 842

Nov. 30 127 823

Dec, 6.1 6.1 878

Jan, 143 286 571

Feb, 268 T14
1893  Oct. 14 1.8 969

Nov, 70 917

Dec. 105 871

Jan, 88 909

Feb, 162 43 mE
1994  Oct. 246  75.0

Nov, 13 160 823

Dec. 48 198 699

Jan, 41 220 730

Feb. 47 201 4S5
1895  Oct. 0.5 18 145 828

Nov. 0.8 37 133 823

Dec. 2.4 39 208 719

Jan. 38 126 289 BAT

Feb. 38 121 158 682
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Table 4, Estimated monthly vear class (1990-1995) distribu-
tion in the catch of trawl fisheries in Toyohama from
1992 to 1995.

%

Year Month 1990 1981 'GLCES 1993 1994 1995
1992 Oct. 12 178 804

Nov. 86 014

Dec, 100.0

Jan, 1.2 18 970

Feb, 0.8  59.2

Mar. 41 %6
1993  Apr. 100.0

May. 0.7 14 959

Jun. 1000

Tul.. 100.0

Aug. 100.0

Sept. 100.0

Oct. 138 860

Nov. 52 048

Dec. 0.2 24 013

Jan. 29 971

Feb. 0.5 34 951

Mar. L .2 S
1994  Apr. 100 900

May. 116 8156

Jun. 100 900

Jul. 88 912

Aug, 0.7 43 942

Sept. 128  79.2 8.0

Oct. 19 73 908

Nov, 75 925

Dec. 69 929

Jan. 0.5 29 966

Feb. 1.3 06 981

Mar. 1.6 A
1995  Apr. 08 99.2

May. 2.4 70 884

Jun. 115 885

Jul.. 37 963

Aug. 94.6

Sept. 86.1 139

Oct. 1.4 46  94.0

Nov. 7.0 93.0

Dec. 48 952

Jan. 39 961

Feh. 37 963

Mar. 100.0
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Table 5. Estimated monthly catch in number of longline fish- Table 7. Monthly CPUE (catch in number  boat) of each
eries in Aichi Pref. from 1991 to 1995, year class (1989-1994) with longline fisheries in
Aichi Pref, from 1991 to 1995,
Year Month 1989 1990 TS 1992 1393 1994 Year Month 1989 1990 ‘LSS 1997 1993 1994
1891 Oct. 1.95 20.63 1881 Oct. 1,672 16,666
Nov. 136 994 Nov. 798 5,834
Dec. 199 3.25 Dec, 1,388 2279
Jan. 055  3.563 Jan, 217 1,392
o Feb 030 245 Feb, 110 365
T10927 Oct. 063 214 16.88 1992 Oct. 210 708 5588
Nov. 032 137 884 Nov, 207 878 5,682
Dec. 032 032 469 Dec. 129 129 1,859
Jan, 085 L70 339 Jan. 128 256 bi2
o Feb 135 3% Feb, 208 55
710837 Oct. 104135 7439 1993 Oct. 773 1,005 55343
Nov, 176 23.24 Nov. 925 12,200
Dec. 147 12.16 Dec. 689 5704
Jan. 142 14.63 Jan, 363 3,730
__________________ Feb. 167 044 809 - _ Feb. 363 96 1,760
1884  Oct, 6.83 20.85 1994 Oct. 2,131 6,504
Nov, 024 289 14.87 Nov, 174 2,124 10,898
Dec, 031 127 449 Dec, 106 437 1,544
Jan. 051 277 918 Jan. 82 440 1,460
N Feb, 026 112 415 Feb. 80 345 1,215
1995  Oct. 010 041 318 18.16 1995 Oct, 54 216 1,664 9,515
Nov. 008 038 139 859 Nov, 61 295 1,070 6,628
Dec. 019 031 168 511 Dec. 100 162 873 3,021
Jan, 0.18 061 140 265 Jan. 55 185 424 803
Feb, 012 039 0.53 2.2 Feb, 35 110 151 620

Tahle 6. Estimated monthly catch in number of each year class (1989-1994) with longline fisheries in Aichi Pref. from 1991 to 1895,

Year Month Nup‘lber of Number of Catch Weig_rh‘c Mgnthly catch Apnual catch
fishing days boat (kg) (kg/fish) in number in number
1991 Oct. T 808 19,243 1.06 18,238
Nov. 7 587 9,043 1.26 7.180
Dec, 8 699 5,817 161 3,667
Jan, 4 304 2,932 1.69 1,736
Fep, 6 68 831 1.66 501 31,321
1992 Oct. 3 31 7,236 1.09 6.637
Nov, 9 643 8,553 124 6,505
Dec. 6 396 2,989 1.41 2,116
Jan, 3 15 1,584 LI7 896
i Feb, 1 167 1,480 1.90 177 17,331
1993 Oct, 3 744 b0.677 0.89 57,121
Nov, 8 525 13.223 0.9¢ 13,301
Dec. 7 469 1,595 116 6,546
Jan. 4 255 5,082 1,23 4,144
____________________________________ Feb, 4 219 3.181 141 224 83,367
1994 Oct, 3 312 9,029 1.04 8,669
Nov. 8 733 16,019 121 13,248
Dec. 5 344 3,082 1.39 2,210
Jan, 2 159 2,925 1.46 2,000
Feb. 5 307 3,087 1.80 1,712
Mar. 2 52 86 192 97 27,931
1995 Qct. 6 524 12,865 112 11,487
Nov. 8 112 10,922 1.36 8,054
Dec, 7 529 8.517 156 4,203
Jan. 4 303 2,710 1.85 1467
Feb. 6 282 1,736 1.90 915 26,127




31

em
60
1889 yaar class ~.
50, i
1990 year clazs
[ s o e
g A0 _\"1—\ e e
- 1991 your oluay R
3 a0 — A o
2 L E g
T ol S A
20 e AAK{M\& 2 = S
ran 25
1992 yaar class 1993 year olass 1994 yonr class 1885 year alans
IGIILII\IIII\II\I\llI\I|\Jl!Il\II\Il\li\ll\l!\llll\ll\ll
w1 4 7 10 1 4 7 10 1 4 7 101 4 1 10 1
‘a1 92 "83 ‘95 a6

Year and month

Fig.3 Growth of each year class of ocellate puffer.Each plot indicate mean total length estimated from the catch of longline fish-

eries (O) and trawl fisheries (/) in Aichi Pref,

Dighy o B, RREGFICLY R LROBEIER
108 QEEEREADI D o b EEL DNt FRHREERI
RREEATE, 18KRI0H > W TAEBEEETS - 7.
CPUE-aid, FOFEEHI-VWTH, 1HBAXESEES
WEERLTW, COTERS M 77 REIRBOTIH
FEHOECHDI0F Kl L T E QBN T D% bikE L
THEsh, R B L TRAXLAROMBHE L
CEMHESN S,

DeLury e Fiic L hBohhEBEMBicHid 5 3 A 8E
o 1 RO ERERE, 1990F%3E329,0002, 19
914F#REF 318,000, 19924EM% B 385,000, 19934/ B¢

1980 your class

=0 o015 1KeAT 82 (r2=0. 5180 |

:

CPUE f{catch in number / boat)
=3

16,000 18, 000 20,000 22,000 24,000 28,000 28, 000 30, 000
Curuiative catch in number of individunle

1992 yaar olass

¥=-0.002168K%+181. 34 {rZ=0.508)
a0b .. .

OPUE {catch in number / bost)

4, 000 60, 000 63,000 10,000 15.000 80,000 83,000 50, GO
Quinglative ¢ntch In numbor of inidividuals

27,0008, 19944F8FE#i322,000R2 L HEE & iz, 10924F
B I OERFD I 50 5 5 EORFERETL, Sl
TV, '

CHSERER, ANoRERE, EREIIOBRBER
CPUERTHIETE L /2 i3 A RN © 1 SRAOMINER R
5, FIT7ITR, FABBECL- T, BHEREEREHC
FLAMALLERS (15 sEdficmilizhTn
BEYETE S, Fi, 1993ER OEAIE, 19924EF
HEERHEEERL, 1RALLsETE OHEREH
Frl, BAMBECIVABShAILTL TS
hiztEZ SN,

1991 year class

= 0
]
2 [ 3
PT! M- JR—
5 Y=-0.00128%+22. 82 (r2=0.658)
‘g a P —
€ Size: 18,00
=
5 - .
8
“1 - ‘
4,000 &, 00D 12,000 16,000 20, 000

Curulative cateh in number of individuals

1553 year aclass

CPUE lcatsh in number / boat)

5. 000 10,000 15,000 20,000 25,000 30,000
Cumulative coatch In number of individunle

1994 year class

Ca

H -

~

o 18

1

£ 10

5 Y=-0.00142X+31. 70 (¢2=0. 233}
w §110:22,000

H

=

84“090 10,000 12,000 14,000 16, 000 18, 000 20, 000 22,000

Cummilative catch in nurber of Individuals

Fig.4 Relationship between cumulative catch and CPUE (in number of individual per boat + month) for ocellate puffer in

Aichi Pref, from 1990 to 1994,



32

BEMRC L B/EE

BSEEBEO 1 HEOTHLERE, &AL CPUE-aRk U
CPUE-b: BOMHMIcH 5 T LA EH SNid, BHETH
KHETH-» D, 11 OCPUE-bE OBMEL W TH -
LOBRRF TS

fo (fERRZKHEES X THE). L L,

DOEEVEFOEELTIRIC X b BEE S/ NE kT 25
HohzEERLTVS, i, 10H, 11 orE%
CPUE-af UFCPUE-b T d % & Wi & CPUE-b T

OEFEHE LD biiGIcRkIET 2 2EEB0BEREE DL
WESZG NS A H 0SB C EhRRENG, FL,
108 19BEFEFHOEMPRIFERN» SRECRTNTNHE
LTk oig, 1992F MM mlFRIEER L, 25K
Bl THAIFEL DS KD, BEDEMSE X, 19936
RS E R LR EES b EEL SN, T
B, 12RL#EIL S E, KEOET L EEROHREIRL
AoERII L > THREOMESIEC 3 EEBL 6508, 1

i - = = - ~ LAz - - '
EHRRZVWT END, FI 7SI RADOERE, SERE SEBHRTELDL - 7, (Figh, Table 8),
cm om
42 42
5 5
i Oct. il Det.
1981 yuar alam - 1991 your alwys
T - ¥=—0. 0365%+39, B0 (r2=0, 293) & » Y=-0. 0425X+40, 08 {r2=0, 457}
*® il s
r4 @ 155 et olae 24 ® 1934 your cinws
% ® 1590 yoar cluss w w
= F4
2 \. £ 1993 year clase
a & 1832 your lisa = - C J
E 1962 yoar slans 5 1892 your olacs
38 "o
1w 20 30 40 50 8 70 (i) 20 a0 40 50 80 70 a
CPUE of 1 aged fish  Number.boat CPUE of mil aged fish pumher./boat
<m cn
42 - 1994 I 42
= your olass = -
I 1930 yaar alass Ho. = T m:';n::" alane Hov.
g ol v=f."17321x+42. 36 (r 20, 152) ‘ E‘ .\.\ Y=-0, 1832X+42. 78 (r2=0. 801}
- 1991 year class A e i
- -
o - L [ ]
g . 1980 your aluss - £ 1090 yuar olans P
ki 992 yaar efumn 8 1992 yaur alaes
Il i
& K
8 20
[ 10 15 20 25 e 12 14 18 18 2 222 24 20
CPUE of | aged fish rumbar ~boat CPUE of all agod fish numbsr. boat
em
42 P
1964 1 2
g 1980 yuar alame year olam Das. {'_5 1930 yoar oluse 1984 yeur clats D,
- 1S3 yeur olave e L]
2 oa - B 41 -
- ¥=-0, 2304%+41. 86 (r2=0. 548) -4 Y=-0.2201442. 20 (r2=0.527)
- - 1691 yuar olass
w
R A -
5 . 2"
2 1998 your glaen ] 1593 yoar olany
2 . g
~ - -3
2 1962 yaar clase = 1952 your oluse
2 2
a5/ L anl
z 4 [ ] 10 12 14 e
. 4 B
CPUE of 1 aged fish  numbor“boat 8 CPUE of al] ,,,Luf,,h Enher/bo‘ai
CPUE-a

CPUE-b

Fig.5 Relationship between mean total length of 1 aged fish and CPUE of longline fisheries in Aichi Pref. from Oct. to Dec..
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Table 8. Total length of 1 aged fish, CPUE-a (monthly catch in number of | aged individuals per boat) and CPUE-b {monthly
catch in number of all aged individuals per boat) with longline fisheries in Aichi Pref. from Oct. to Dec.. SD indicates

Standard Deviation,

Year

Month 1991 1992 1993 1994 1995
Total length {cm)®sd 39822 *1  402+21 =2 37.1*19 *3 37019 =*4  397%20 =*5
Oct. CPUE-a 206 =1 169 =2 744 *3 208 =*4 182 =#5
______________________ CPUE-b 22.6 20.1 . m®s 218 21.9
Total length (em)*sd 40622 =1 40220 =*2 38 4+22 *3 38920 =4 417118 *5
Nov. CPUE-a 99 =*1 88 =2 232 =3 148 =4 86 =5
~~~~~~~~~~~~ CPUE-b 12.2 wT .23 181 10.4
Total length (cm)*sd  413%17 #*1 410421 =*2  39.0£20 =*3  37.9+£21 =4 41522 %5
Dec. CPUE-a 33 =1 47 *2 122 =3 45 *4 .7 =5
CPUE-b 5.2 5.3 140 6.4 7.9

#1: 1990 year class,
*4 : 1993 year class,

*2: 1991 year class,
*5 ;1994 year class

*3 : 1992 year class
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