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Age, Growth and Maturation of Red spotted Grouper Epinephelus akaara
in Waters off Yamaguchi Prefecture, Southwestern Japan Sea

Mitsuhisa KAWANO and Tomohide NANBU*

Age, growth and maturation of red spotted grouper Epinephelus akaara caught in waters off Yamaguchi

Prefecture, southwestern Japan Sea were studied. Gonadosomatic indices for females were higher than 5.0

during June to August, indicating the spawning season. The biological minimum size and 50% maturity size

for female were 270 mm and 352 mm in total length, respectively. The male and intersex individuals occurred

at sizes larger than 300 mm in total length. The age was determined by reading yearly rings of the transverse
otolith sections. The length-at-age data were fitted to the Von Bertalanffy’s equation by non-linear least squares
method. The equation combined sexes was estimated as follows:

TLt=502.5 (1 —exp (-0.213 (¢+ 0.933))) , where TLt1is the total length (mm) at ¢year - old. The growth was
greater than those from Toyama and Okayama. The maximum age was 32 year - old and maximum total

lengths were 548 mm for male and 533 mm for female.
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Fig.1 Gonadosomatic indices (GSI) for female Epinephelus
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Fig.2 Gonadosomatic indices (GSI) for male Epinephelus

akaaraby month.
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Fig.3 Gonadosomatic indices (GSI) for intersex Epinephelus

akaaraby month.
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Fig.4 Relationship between the percentage of mature
females and total lengths of Epinephelus akaara.
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Fig.5 Percentages of sexes by total length class in
Epinephelus akaara.
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Fig.6 Observed ages (years) and total lengths (mm), and
estimated growth curves for Epinephelus akaara.
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Table 1 Growth of Epinephelus akaara in waters off
Yamaguchi Prefecture, southwestern Japan Sea
based on the estimated growth models *.

Age Total length (mm)

(years) Female Male Female + Male
1 168 217 170
2 235 262 233
3 287 301 285
4 328 334 327
5 360 363 360
6 384 387 388
7 404 408 410
8 419 426 428
9 430 441 442
10 439 454 454
11 446 466 463
12 452 476 471
13 456 484 477
14 459 491 482
15 462 497 486
16 464 503 489
17 466 507 491
18 467 511 494
19 468 514 495
20 469 517 497

* Growth models shown in Fig.6 were used.
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Table 2 Age-length key for Epinephelus akaara based on the observed data.

Age (years)

TL(mm) Total
2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 25 27 29 32

140-159 5 5
160-179 41 41
180-199 25 3 28
200-219 6 17 23
220-239 3 62 2 67
240-259 1 94 5 100
260-279 51 14 65
280-299 12 30 3 45
300-319 5 30 19 1 55
320-339 2 3 37 5 2 81
340-359 17 41 19 7 84
360-379 5 19 20 10 1 1 56
380-399 6 7 12 5 1 31
400-419 1 8 11 3 4 1 1 29
420-439 1 1 6 4 2 4 2 1 21
440-459 2 1 3 2 4 2 14
460-479 2 3 2 2 5 1 1 1 19
480-499 1 3 2 2 1 1 1 11
500-519 3 1 1 1 1 7
520-539 1 1 2 1 1 1 1 1 9
540-559 2 1 3
Total 81 246 138 127 61 48 16 10 10 15 8 13 7 2 1 2 2 1 1 1 1 2 1 794

Table 3 Total lengths and the standard deviations
of Epinephelus akaara by age.

Age  Total lengths (mm) Standard
(years) Aug.-Dec. Jan.-Jul. deviations (mm)
0 108 148 19.0
1 184 216 19.0
2 245 271 23.1
3 295 316 28.3
4 334 351 24.2
5 367 380 22.6
6 393 404 26.5
7 414 423 26.4
8 431 438 35.2
9 445 450 34.8
10 456 460 33.8
11 465 468 41.6
12 472 475 21.7
13 478 480 32.1
14 483 485 32.1
15 486 488 32.1
16 489 491 32.1
17 492 493 32.1
18 494 495 32.1
19 496 496 32.1
20 497 497 32.1




Table 4 Age-length key of Epinephelus akaara during August to December based on the estimated growth model*.

Age (years)

TL (mm) 0 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 16 17 18 19 _ 20
140-149  0.800 0.200
150-159  0.328 0.672 0.001
160-169  0.056 0.942 0.002
170-179  0.007 0.988 0.005
180-189  0.001 0.985 0.014
190-199 0.957 0.043 0.001
200-209 0.864 0.134 0.002
210-219 0.624 0.367 0.009
220-229 0.284 0.690 0.027
230-239 0.079 0.866 0.055
240-249 0.016 0.885 0.099
250-259 0.003 0.824 0.172 0.002
260-269 0.703 0.291 0.006
270-279 0.522 0.457 0.021
280-289 0.316 0.622 0.061
290-299 0.149 0.706 0.142 0.002
300-309 0.056 0.672 0.262 0.008 0.001
310-319 0.017 0.552 0.401 0.026 0.003 0.001
320-329 0.004 0.400 0.516 0.066 0.010 0.001 0.002
330-339 0.001 0.259 0.566 0.142 0.024 0.002 0.004 0.001
340-349 0.149 0.528 0.252 0.052 0.007 0.008 0.002 0.001 0.001
350-359 0.076 0.416 0.368 0.099 0.017 0.015 0.005 0.001 0.003
360-369 0.034 0.277 0.444 0.162 0.038 0.027 0.009 0.003 0.005
370-379 0.014 0.157 0.445 0.232 0.075 0.044 0.017 0.006 0.008
380-389 0.005 0.076 0.372 0.293 0.127 0.068 0.030 0.012 0.014 0.001 0.001
390-399 0.002 0.031 0.257 0.323 0.190 0.097 0.049 0.023 0.022 0.003 0.001 0.001 0.001
400-409 0.011 0.146 0.309 0.246 0.127 0.072 0.038 0.032 0.001 0.006 0.003 0.002 0.002 0.001 0.001
410-419 0.003 0.069 0.257 0.276 0.155 0.099 0.059 0.045 0.003 0.011 0.007 0.005 0.004 0.003 0.002 0.001 0.001
420-429 0.001 0.026 0.185 0.269 0.174 0.126 0.084 0.059 0.010 0.021 0.014 0.010 0.007 0.005 0.004 0.003 0.002
430-439 0.008 0.115 0.226 0.179 0.146 0.108 0.073 0.027 0.034 0.024 0.018 0.013 0.010 0.008 0.006 0.005
440-449 0.002 0.062 0.162 0.168 0.153 0.126 0.084 0.057 0.050 0.037 0.028 0.022 0.017 0.013 0.010 0.009
450-459 0.028 0.099 0.143 0.146 0.132 0.090 0.097 0.066 0.050 0.040 0.032 0.025 0.020 0.016 0.014
460-469 0.011 0.052 0.113 0.129 0.127 0.091 0.134 0.079 0.063 0.052 0.042 0.034 0.028 0.023 0.020
470-479 0.004 0.025 0.085 0.108 0.117 0.090 0.153 0.089 0.075 0.063 0.053 0.044 0.037 0.031 0.027
480-489 0.001 0.011 0.062 0.088 0.104 0.089 0.151 0.096 0.084 0.074 0.063 0.054 0.047 0.040 0.035
490-499 0.004 0.045 0.072 0.090 0.090 0.129 0.101 0.093 0.084 0.074 0.065 0.057 0.050 0.044
500-509 0.002 0.033 0.057 0.078 0.091 0.096 0.104 0.101 0.093 0.085 0.077 0.069 0.061 0.054
510-519 0.001 0.023 0.045 0.066 0.094 0.062 0.104 0.105 0.100 0.094 0.088 0.080 0.073 0.065
520-529 0.016 0.035 0.054 0.098 0.034 0.100 0.107 0.105 0.102 0.098 0.091 0.084 0.076
530-539 0.011 0.027 0.044 0.103 0.017 0.094 0.106 0.107 0.106 0.105 0.100 0.094 0.086
540-549 0.008 0.021 0.035 0.109 0.007 0.087 0.102 0.106 0.109 0.111 0.107 0.103 0.095
550-559 0.005 0.016 0.028 0.119 0.003 0.078 0.097 0.103 0.109 0.115 0.113 0.111 0.103
* Sex combined growth model shown in Fig.6 was used.
Table 5 Age-length key of Epinephelus akaara during January to July based on the estimated growth model*.
T, () Age (years)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
180-189 0.292 0.657 0.050
190-199  0.057 0.844 0.098 0.001
200-209 0.006 0.844 0.147 0.003
210-219 0.789 0.204 0.006
220-229 0.714 0272 0.013
230-239 0.625 0.348 0.027 0.001
240-249 0.525 0.423 0.050 0.002
250259 0.421 0.486 0.087 0.006
260-269 0.321 0.525 0.141 0.013 0.001
270-279 0.231 0.531 0.210 0.026 0.002
280-289 0.156 0.501 0.288 0.050 0.004
290-299 0.099 0.441 0.364 0.086 0.010 0.001
300-309 0.060 0.361 0.421 0.135 0.020 0.002
310-319 0.034 0.276 0.449 0.196 0.039 0.006 0.001
320-329 0.018 0.197 0.440 0.261 0.069 0.012 0.002
330-339 0.009 0.131 0.398 0.319 0.111 0.025 0.005 0.001
340-349 0.004 0.082 0.331 0.358 0.164 0.046 0.011 0.003 0.001
350-359 0.002 0.047 0.252 0.368 0.221 0.077 0.022 0.007 0.002 0.001
360-369 0.001 0.026 0.177 0.346 0.270 0.118 0.041 0.014 0.005 0.002 0.001
370-379 0.013 0.113 0.297 0.301 0.164 0.068 0.026 0.010 0.004 0.002 0.001
380-389 0.006 0.067 0.233 0.305 0.206 0.101 0.045 0.019 0.009 0.004 0.002 0.001 0.001
390-399 0.003 0.036 0.167 0.280 0.236 0.138 0.070 0.034 0.016 0.008 0.004 0.003 0.002 0.001 0.001
400-409 0.001 0.018 0.109 0.233 0.246 0.171 0.099 0.054 0.029 0.016 0.009 0.005 0.003 0.002 0.002 0.001 0.001 0.001
410-419 0.008 0.065 0.177 0.232 0.192 0.128 0.078 0.045 0.027 0.016 0.010 0.007 0.005 0.003 0.003 0.002 0.002 0.001
420-429 0.003 0.035 0122 0.199 0.197 0.150 0.102 0.065 0.042 0.026 0.018 0.012 0.009 0.006 0.005 0.004 0.003 0.003
430-439 0.001 0.018 0.077 0.156 0.184 0.161 0.122 0.085 0.059 0.040 0.028 0.019 0.015 0.011 0.009 0.007 0.006 0.005
440-449 0.000 0.008 0.044 0.112 0.157 0.158 0.133 0.103 0.076 0.055 0.041 0.029 0.023 0.018 0.014 0.011 0.009 0.008
450-459 0.003 0.024 0.075 0.125 0.144 0.135 0.114 0.091 0.070 0.054 0.041 0.033 0.026 0.021 0.017 0.015 0.012
460-469 0.001 0.012 0.046 0.092 0.122 0.128 0.118 0.101 0.083 0.068 0.054 0.044 0.036 0.030 0.025 0.021 0.018
470-479 0.001 0.006 0.027 0.064 0.097 0.115 0.116 0.107 0.093 0.080 0.066 0.056 0.047 0.040 0.033 0.029 0.025
480-489 0.002 0.015 0.043 0.074 0.097 0.108 0.107 0.100 0.089 0.078 0.067 0.058 0.050 0.043 0.037 0.032
490-499 0.001 0.008 0.027 0.054 0.079 0.096 0.103 0.102 0.096 0.087 0.078 0.069 0.060 0.053 0.046 0.041
500-509 0.004 0.017 0.038 0.062 0.083 0.096 0.101 0.099 0.095 0.087 0.079 0.070 0.063 0.056 0.049
510-519 0.002 0.010 0.026 0.048 0.070 0.087 0.098 0.100 0.100 0.094 0.088 0.080 0.073 0.065 0.058
520-529 0.001 0.006 0.018 0.036 0.058 0.077 0.092 0.099 0.104 0.100 0.096 0.089 0.083 0.075 0.067
530-539 0.003 0.012 0.026 0.047 0.067 0.086 0.096 0.105 0.105 0.103 0.098 0.092 0.084 0.076
540-549 0.002 0.008 0.019 0.037 0.057 0.078 0.092 0.105 0.108 0.109 0.105 0.101 0.093 0.085
550-559 0.001 _0.005 0.014 0.029 0.048 0.071 0.087 0.104 0.110 0.114 0.112 0.110 0.102 0.094

* Sex combined growth model shown in Fig.6 was used.
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Migration of Purple Puffer, 7Takifiigu porphyreusin the Japan Sea
Based on Tagging Experiments

Mitsuhisa Kawano, Toshiteru WATANABE and Chie AMANO

A total of 2,169 purple puffer, Takifiigu porphyreus(21.0 — 44.5 cm TL) were tagged and released in waters off
Yamaguchi Prefecture, southwestern Japan Sea from 1998 to 2002 to investigate the migration pattern.  About
80 % of recaptures were occurred in the southwestern Japan Sea, west of 133°E. Recaptured numbers in the area
were most abundant in January to March and decreased after April seasonally with decreasing year by year until
January-March three years after release. Recaptures were also obtained from Japan Sea off Oki Island, San-in,
Yamato Bank, Sado Island, Aomori Prefecture, Hokkaido and the Pacific Ocean off Iwate Prefecture. These
results indicate that most of the fish would migrate northward widely in the Japan Sea after April and some
migrate into the Pacific Ocean. Since January to March is the spawning season in the southwestern Japan Sea
and the most recaptured fish were estimated to have reached the spawning body size, these fish would stay to
spawn in the area and some fish would return to spawn or overwinter. According to the previous knowledges on
the spawning and the body sizes, the recaptures off Oki Island would have spawned there and those off Sado
Island and Iwate Prefecture may have migrated to spawn. Recaptured individual from Yamato Bank may have
moved to feed after spawning in the southwestern Japan Sea. Since no fish were recaptured in the waters south
off Tsushima Island, it was considered that the fish would not migrate into the East China Sea through the
Tsushima Straits.

Key words: Takifiigu porphyreus; Migration; Japan Sea

~ 77 Takifugu porphyreus (Temminck and Schlegel, BHOMNZT A R B E LT, 1998~2002 AL I
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S SHERBCIfE SN D EERECH D 2, AR L AAEH R
VT 2021 AEBEICEIRR IO GRE L 72 572728, 4,
Rk, PEEE, BN, EEDN, BB - [BLEER & OREER 7R

REWET D,

MHESUVEE
BT, 1998~-2002 4ELZ LI FSL R ERALITH 26~

WM RAME L SNTn5, ZhbDH b, ilE,
PERE, BRI L OBEIIZ DU TN IR 8 B 57
HLOO, BE) - FRECOWTIE, B X OVEEOHER
M5 3~4 FIZILREIPCREINZATY Y, 4 A LA B AL
LU, BETHAMHIIAL 504 LTk, 9 ALK )
T5 EHE SN TWD T VT, Bl Flic L v Eh
% IGET DRI T TR,

Z 2 CARIRE, AT AAREORE) - [HhiEE

37 WEELIhD RERAE, TH g X OV ~ £ FJEi0 R
(Fig. 1) Th BB L WSz~ 7 7 %0
U7z, BERIIRaANTT 4B 7 (HIF: . Y~ 7,

) AER L, IRERIRESTI S LT, ikl EERRC

IEARECER (BAL: em) ZHIER, ¥ 7 OEEE i
ﬁbtow%~w%$ VX TIERE & AR S D 10~
12 A Y\cy~EF, RS fASEEE TE i
BILOWE Fig 1) I242E 20.0~44.5 cm Of#{A 1, 400



B (CLF, 10~12 AfGREEE Vo, ) Zhgi L7, £7z,
2000~2002 4F{Zi3E EEIE & ABESND 4~6 A Y 12
FAEGARSE, #E, T~TFBIOTFHE,#E Fie 1) 12
2F 20.0~44. 0 cm OfFE 769 B LR, 4~6 H Kokt
EWo, ) il (Table 1)
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) ~—=7200m ;- 140m

Sen rigla se@ o
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feo M F

Fig.1 Released locations of Takifugu porphyreus.

Details of released locations are shown in Table 1.

FRaOIBNE, 3EEH D ORIV TT
ST, FHEEEIOMTIC B T- > T, Hofius) &
Hi S T ORI A RRY) S 7o R EREE A R Eh R, A8
FRAEA HOiEh> D BT E TR H ATl Lo 2 Blhis
L Lz,

B R

BHOME

1998~2002 4D 5 DMFEAFHT 2, 169 A% Kt L 7%
R, 160 EWADS PR S A, FHERILT. 4% T o7 (Table 1),
FHERE 10~12 H iR 4~6 A gikE Cchiled 2 &,
A O 9.5%) DOFVEREOHR (3.5%) XV
HEDo7- (Table 1) o

WSERRER DO FHRE AL, 5 IERES 109 il (4
AR 68. 1%) Licb <, IO THEIEOE HED
25 fEAR, /NN M0 10 fEIRDIET L7 - 7= (Table 1),

10~12 ARCREDOBPIRR

10~12 H Herefto i, (L0 B B Ao K-
% HRE T 3B D R 133 FEE T B AR TG
W (DA%, BAEREERE VD, ) T 112 fEkE i
$%< (Fig.2, Table 2) , AKGRAEOFHHEASL 133
A& (Table 1) @ 84. 2%% 587,

Table 1 Summarized result of release and recapture of Takifugu porphyreus.

Released Total length

Recaptured number (recapture rate, %)

Released date  Released location* -
number (cm) Longline Offshore trawl Small trawl Others Total

Oct. 13,1998 Umamochi O 27  27.5-39.5 2 2( 7.4)
Nov. 6,1998 South off Mishima Is. @ 194 24.0-39.0 19 1 1 2 23(11.9)
Nov. 16, 1998 South off Mishima Is. @ 198 27.0-38.0 17 3 20 (10.1)
Dec. 7,1998 West off Aishima Is. ® 348 20.0-36.0 10 4 3 17( 4.9
Oct. 19, 1999 Senrigase @ 13 28.0-44.5 1 1( 8.3)
Oct. 19,1999 Umamochi ©) 23 28.0-35.0 4 1 5217
Nov. 2,1999 Senrigase @ 91 26.0-35.5 8 3 1 12(13.2)
Nov. 9,1999 South off Mishima Is. @ 296 26.5-36.0 20 7 1 28(9.5)
Dec. 3,1999 Hagi Bay ® 210 28.0-37.0 17 4 1 3 25(11.9)
Subtotal 1,400 97 19 6 11 133 ( 9.5)
Apr. 29, 2000 Off Haedomari ® 125 25.0-38.8 3 1 1 5( 4.0)
May 9,2000 Hagi Bay ® 331 24.0-44.0 3 4 1 3 11(3.3)
Apr. 29,2001 Off Haedomari ® 107 20.0-38.1 1 1(0.9)
Jun. 1,2002 Umamochi @ 31  25.0-30.5 0( 0.0
Jun. 3,2002 Senrigase @ 70 24.0-30.0 2 1 1 4(57
Jun. 4,2002 Umamochi @) 35 21.0-30.0 1 1 2(5.7
Jun. 6,2002 Umamochi ©) 70 23.0-30.5 3 1 4 (5.7
Subtotal 769 12 6 4 5 27(3.5)
Total 2,169 109 25 10 16 160 ( 7.4)

* See Fig.1 for numerals enclosed circle.
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Japan Sea

acific Ocean

f ;
—Tsushiga ; :

i | release

Oct.—Dec.

—40°

Japan Sea

F?iaciﬁc Ocean

Apr.—Jun.
release

Fig.2 Recaptured sites (red circles) of Thkifiigu porphyreus released in waters off

Yamaguchi Prefecture, southwestern Japan Sea.

Upper: October to December

release group, lower: April to June release group. Dotted line and blue dashed line

show the depth contour of 200 m and 133° east longitude, respectively. Region

between the two green lines shows the northwest waters off Yamaguchi Prefecture.

Released locations are shown in Fig.1 and Table 1.
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A AR PEYEI C 35 1T 5 FRiE A A RS C LD &
(Table 2) , FHAHEIASUISGIFED 10~12 HIZi% 20 @
KTHSTD, BOREUED 1~3 AT 59 [k L fmz R
L7ct%, 4~6 HIZ8fEA, 7~9 AlZ 2 kL E L <D
L7, ZD1% 10~12 A 4 EIR L 00N L7, itk
2FEHD 1~3 AITIE 12 iR e S BT L7=2%, 4~6
AL 10~12 A £ T 2 BRI IR LTe, Kotk 3 4
BIZIE 1~3 B A BRSSP SN2 721 T, EDH%OF
T 72, LLED &30 PR E ARSI HORRRAE
WD L, BRI 1~3 AT b %<, 4~6 H LI
ML, T~9 AICBEEICR Uiz, AR faiEesl s )

% 1~3 H O FHsERO i 2 R1E 27.0~36.9 cm T,
T—RiE32.0em ThHo7 Figd) . T, ZOFELH
FKIZEI T 110~139m C, = D/KIEIHT 60 EIA (80. 0%)
NEHENZ Fig 4) ,

HAHERG PR LR ClY, BRI B E 0T 6
A, RFnHfe, e IRAERTSR L, SEURLAYERTIA
M, B ARSI X ORI T EIR R C
& 1 EASEFR SN Fig.2, Table 3) ., ZDH b,
R 5 L D CRHf S U= 6 TR IO ME N D 2
FHOD 2~4 AIZES Nz, Zhbid 11~12 AIHE
D5 FLEBIZONT T S -k (e R

Table 2 Recaptured number of Takifugu porphyreus in the southwestern Japan Sea by release group

and recaptured month.

Recaptured number

Release Ryr.* R+1 yr. R+2 yr. R+3 yr.
group Apr.- Jul.- Oct.- Jan.- Apr.- Jul.- Oct.- Jan.- Apr.- Jul.- Oct.- Jan.- Total
Jun. Sep. Dec. Mar. Jun. Sep. Dec. Mar. Jun. Sep. Dec. Mar.
Oct.Dec. 20 59 8 2 4 12 2 0 1 4 112
release
Apr.-Jun. 7 1 0 6 1 0 0 4 1 0 0 1 21
release
Total 7 1 20 65 9 2 4 16 3 0 1 5 133
*R yr: Release year.
+ 40
25 I}
gzo Ocit. Dec. release - -§ Oct —Dec. -
[S n=17s 230 1 release n=75
15 - 5
3 §20 -
310 §
o
:: _'_h—\ i
4
o e A R 0 .=.—-~—| —— H
20 25 30 35 40 60 90 120 =1000
S 4 h
3 1 [ ] @
Apr. — Jun. release Q Apr.—Jun.
o _ £ _ I
S n=11 2 31 release n=11
£ E
° 5 2 |
2 =1
21 - 3
q 1 —_—
(0]
Sl R M— I I — 0 —
20 25 30 35 40 60 90 120 =1000
Total length (cm) Depth (m)

Fig.3 Total lengths at releasing of 7akifiigu porphyreus
which were recaptured in the southwestern Japan
Sea during January to March. Upper: October to

December release group, lower: April to June release

group.

Fig.4 Recaptured depths of Takifiigu porphyreus which

were recaptured in the southwestern Japan Sea
Upper: October to
December release group, lower: April to June release

group.

during January to March.
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Table 3 Details of long-distance-moved (east of 133°E) Takifugu porphyreus.

Total length Days Moving Moving

Recaptured Recaptured site Released Released location at release  after distance speed

date date (cm) release (km) (km/day)
Mar. 17,1999 Off Oki Is., Shimane Pref. Dec. 7,1998 West off Aishima Is. 30.0 100 253 2.5
Mar. 30,1999 Off Oki Is., Shimane Pref. Dec. 7,1998 West off Aishima Is. 34.0 113 262 2.3
Jun. 7,1999 Yamato Bank Nov. 6,1998 South off Misjhima Is. 30.5 213 537 2.5
Oct. 20,1999  Off Shibayama, Hyogo Pref. Nov. 6,1998 South off Misjhima Is. 36.5 348 348 1.0
Dec. 12,1999  Off Tomari, Tottori Pref. Nov. 9,1999 South off Misjhima Is. 32.0 33 272 8.2
Jan. 10,2000 Off Fukaura, Aomori Pref. Dec. 7,1998 West off Aishima Is. 30.0 399 997 2.5
Feb. 14,2000 Off Oki Is., Shimane Pref. Nov. 9,1999 South off Misjhima Is. 31.0 97 269 2.8
Apr. 10,2000  Off Oki Is., Shimane Pref. Nov.16,1998 South off Misjhima Is. 29.5 511 219 0.4
Apr. 10,2000  Off Oki Is., Shimane Pref. Dec. 3,1999 Hagi Bay 33.5 129 229 1.8
Apr. 12,2000  Off Sado Is., Niigata Pref. Nov. 9,1999 South off Misjhima Is. 32.0 155 800 5.2
Apr. 24,2000 Off OKki Is., Shimane Pref. Nov.16,1998 South off Misjhima Is. 33.0 525 239 0.5
May 24,2001 Funakoshi Bay, Iwate Pref. May 9,2000 Hagi Bay 28.5 380 1,509 4.0
Jan. 20,2002  Off Ajigasawa, Aomori Pref. May 9,2000 Hagi Bay 30.0 621 1,039 1.7
Aug. 22,2002 Off Utashima, Hokkaido Jun. 3,2002 Senrigase 27.5 80 1,114 13.9
Apr. 8,2003  Off Oki Is., Shimane Pref. Jun. 4,2002 Umamochi 28.5 308 197 0.6
May.19,2003  Off Oki Is., Shimane Pref. Jun. 6,2002 Umamochi 25.0 347 211 0.6

29.5~34.0 cm) T o7z, FFIHETHEHHS @A,
1998 £ 11 H 6 HIZ WL REEEl o S - (A oy
25 30. 5 cm) T, itk 213 HEGE L7= 199946 H 7 H
U0 TR S A7, SRR C Rl S - B,
1988 4 11 H 6 HIZ RS Rl hoi S - (@R (s
45 36.5 cm) T, B D 348 HEED 1999 4E 10 H 20
FUZFHf S AU, SR CREf S Ao A3 1999 47 11
A9 BIZRESmER gt S -8R (ieeR 32.0
em) T, Hain»S 33 HICEHi SV, FOBEMET
8. 2km/ H & im=PHEEREENEAD T 2 FRHICH T, FH
R CHER S B, 1998 4E 12 A 7 BIARETEIIC
i S - fEER (laie R 30.0 cm) C, i 399
Hita L7z 2000 421 H 10 BIZFHE Sz, AEEOR
BEhEREE T 997km C 10~12 AFHEDO F CIRETH 72,
VEDE BT CRH S U, 1999 4 11 H 9 BIC RS
Wl R S 7= B (Haiie & 32. 0 cm) C, Hdiitk
155 Hif L7- 2000 44 A 12 HIZFHf SN,

4~6 AREOBRIKR

4~6 H Bt A s 10~12 A Kokt & [Fkk
(2, HAMEREVEECC 21 iR L Heb £ < (Fig. 2, Table
2) , AJHEO FHEAEL 27 A& (Table 1) @ 77.8%
5T,

A AR PRI 235 5 ASHOitREoD BT 10~12
A BaiRtnFi & igd 5 &, 10~12 Afgatciziin
Wb PGS & e A S A 7R & (L AR e IEA LR
Pl v o ok | (U, ILin RAbrEr SV D )
TR Y RSNT08, AHEEE Tl OUEPR TR
SN BRI S~ 72 Fig. 2) ,

H AR P 236 1 5 Bl (AR FERAIC LS &
(Table 2) , FHEEAEUIFGTAD 4~6 ARk H 2L T
A CH 7223, 7~9 BIZ L EIRE B ICRE L, 10~
12 AITHHlNES Te o 7o, HiaEHED 1~3 AIZiX 6 fEfk
(HEINU 7223, 4~6 A VBRI L, 7 A LIREFH
IES 7pode, S BITHE 2 RO 1~3 AIZiE 4 Bk
LRORNN L7708, 4~6 Al L{EIRICHED L, F0%iE

Witk 3 HD 1~3 A VAR iS5 F TRl
ST, LLED LY, 4~6 AlikEL 10~12 H i
REE [FRRIS, FHME A IR AN L, 28
BIZIE 1~3 BTNl 4~6 A LR L, 7~9 BIZ8A
WD LT,

H AR PEEER C 1~3 A Bl S AV RO HaitRE 4
F1324.0~38.9 em ThH-7= (Fig.3) ., £/, TOKE
BIFHHEALN T 10~12 A ik L [ 110~139 m T
FHf SN EARE 6 81F) 23 b 20 -7 Fig. 4),

AAYErFE LIS Tl AT RANERS, HRES
PATHRAES L OV HEE B O 1 EE,  fRls
S ERIEEC 2 A P S A7z (Fig. 2, Table 3)

Z DD BAETFIRITC R S U7 B4 % 2000 455 H 9 HIZ
5 28.5 om THIBITHOLS 4, it 380 HiHE L7-
200145 H 24 HIZFHl S 7=, AMERO R ENEEE X 1, 509
km &720, FHEEDOH CTHRE Th o7, HARRMTH
FSAUAEAE, 2000 455 H 9 HIZAE 30.0 cm CTHIZ
RO S, BB 621 Bkl L7 2002 4E1 H 20
AUl S ALz, ARHEE B AR C Bl S AU B,
2002 456 H 3 BICAE 27.5 ecn TTH - GRS iz
AT, FHRAIX2002 48 H 22 HCH-7=DT, T
7280 HT 1, 114 km 28 L TV, T OBEREEIL13.9
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SRR O FHI IR A0 L5 IERRIC L 5 b O R D
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IR L CE AR W TREME AV, £ LT, BEICE
#%ik 32 KL 9 12 BANER PEHEE AL CREDNMR, [
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5 EHEESND, FEINEOBREERE LT, TR
B DI (1~4 A) ® 1998~2002 4D KR,
FJET 13.7~15.3 °C, 50 m T 13.7~15.3 °C,100 m
ET13.3~14.3°C Thol- LS T 2, %7z,
AHEHRD 110~139 m KGO BRI LA CLIHIRD
DD, RELSRTIZEIC L N, REOILF TIE
P& 0 &OHRIOHEREY) (HIAD) 233Aa L, /N5y
FbHadh HITND Y,

TSI 1, ASFEAS RFIHERERIFS K ORI C 6 Aok

BIAERL, SOICHARmERIES (b 41~43 B, Rk
132~136 ) (2% 6~7 A 2B L9 A YiAERLTWD
Z LT, 1960 RS 1970 4RI & I ROHER
T, AFEIE 3~4 AT L) & BRIl B S CREDN
ZAToT4%, 4 HalX % L AAEZ L U ERE THA
IR 554045 L REL TWD, ABEIZBW T, H
ANErE VRO FHEASS 4~6 A LREBINCERLE, 7
~9 HIZE LD lpol=Z & (Table 2) , BL6
RINZANAA D890 OEfadG & 70 5 KFHET, 8 ALt
1B AT L ERO PR S -7- 2 & (Fig. 2, Table
3) 13X, AFEDS 4 H LA A2 IR B35 L o 4]
EXEMNTHHDOTH D, Z0DH b RAHECTHERS -
fEAIE, 1998 4F 11 H 6 BIZ RLEFEEERI Rt S /-8
(hritFa R 30.5 cm) C, Hai34ED 1~4 HIZIFFEIR
REICELCQWEEZOND 2 8, BIOWARAAR
WD~ 7 7 O & U Ci3A RS 2 < HEd
HEESNTND V2 End, BAVEREEER TR, 2
IV A A 73 % B> CHREHIERIEHZ RFnHEC Bl S 7z mTie
PER S D, ALHEE B AMECHHE S EAE, 2002 4
6 H 3 HIZAR 27. bem THAGE S HUBIAT, i 5 80
HU2EE LTV 8 H 22 HICFHES L CVNA Z &
O, W & FHl B IS E IZEEIMARAZEE L TRV S, 1
IRBFEIMARICEL Q2B bid, AFRIIETE
WAL F o AuEEALIEE LB T 6 AP 7 B k
BNTPEIIT 2 2 & DNHAE AT D O3, AMEART T
RO CRaRDOBERERE (13.9km/ H) Z/RL7ZH 0D,
PESREACIIRCADTHECH 72 & LT HEINCRES-T
ol LHEEREND,

10~12 A FieClaiamEs s v & iEfiloo (L n Aerg
HCHRNROSNZH 00, AL OWHE CIEH
WRFEST- AbZehoT- Fig. 2) Z &5, 10~12
NI O B B AR A5 A RO 21X T3 51
ERNDHEOD, F FIIRE TETT, *HEz i@
S TR~ FT AT E A LWRNOTIFR
W EHEERS LD, AT 1965 4R 1970 AR T4
FCIX B AR PIHEET 21 T2 < EHEC AR ) S
AT D23, 1970 AR LIRS s L, 1B LA
EDUS L ORNTHEGHEN AN/ Ip oz, e
< &EHEIFIMEIKYEL 70577 1980 SELIRE, &5« R
W0 HASHEA~ O S 3D TO72n o CTlidau s & HE
HENTHE Y, LD Z s, BRI 58
& HHIE - I AR L ORIk @
CCoORE) « ZRTEE RN L HEZES NS,

4~6 ARG Cl3ieiEky v & rEflo | Lm BRAErE
TN E -2 b7z Fig2) , 2D &
b, 4~6 AIZ AR AAE A D RO R E)
L TWA, 20D, 4~6 ARG FEEERIT
10~12 ABORFED FHE=R L U HIR (Table 1) O THA
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-

Do
A AR PEVEE S350 5 FRlfE AR X, PEDRED 1~3
AN U 7-1%, 4~6 ALRER L, 7~9 A2 L <
D B EIA AR K U723 6, BAERINI L, i
#%3HHD 1~3 A £ THMEAD R S 417 (Table 2),
ZOZ &L, A AU AR AL E LT, PEIREIC HAR
YA PR Z EDNIRNR 3 D EARDMFAET % AlRetEz i <
SR TR Y, PUTITBEEEFEITPE > TEYRT 2 EAD
HAREMEG R LTS, 727210, 10~12 H ek
TEEMEE TOTH TS D 0EERf S22 & (Table
2) 26, 4 AL b -3 B AHER PR SR
DAERD DI2N2 B S IAET D lRelE D & 5,

AREITEER R A RICRIE R PE T 10~11 Al
BEINTZ LR Z D, BEEHAL 725 9 ALL
FErE NREENA T, SEHERS, (L0 EHAET10 AD
3 HIZHoNT CHBGRRT 2 S HEIIS T D 9, AHFSE
T, Ao &0 BAMERMETEEE L E%, 1~3 Al
A AR VA BT U, PEDNEE 72 1 AT B A3 F
T2 AlREMD MO CEWZ & R L, &z, S
PSR C 11 AICHa S, B 12 A SEURMFC R
HENTEENH-7- (Table 3) Z &b, AF=ZILH
AR VISR D R 2 b oo, Hiziddt
THEELND Z EBBHLNI ST,

B 2B E CARD KT RO BB 21 T-
ToRESE, RSP (AR~ R E) < 2~3 AR
o7 FEECARDNEIES LD Z L, EuRiEA @
S TRVHERNZET AREOFEERHEE L TV D, AL
2BV T 5 AIEFEMENEC 1 RO H 7= 2
& (Table 3) 7o, HIH BB AWM O K FERIA~OR
BN EAHT DT, F7o, HEREEVE O FARR QA
T 1 A 2RO TN b= Z & (Table 3, Fig. 2),
BLOIBEOR LS UAED BAME, AWBED AR —
Y 7 WHAS X O COFHEN )~ T2 Z LD,
AMERITRE b BB POHEE LB Y 2~3 H bEHH
% il CRLEMINBEI L 720 Tlidaumn L HE S 5,
AT 2000 45 A 9 HICAE 28.5 cm THIBITHGH S
AL, HoR% 1 ERGE L7 2001 4E 5 A 24 BICFHE SN
HLOTH 7= (Table 3) Z &5, B FICITEIMAR
WCEEL QW b e &, AREOEIRRIFAEEL
PEERHILBITAET 13.5~17. 1 ‘C T A & B AU O PE
PRI AKIE#IPHA ST E SNTWD P Z &, B I OVETFR
IKPERTE v 2 — D EEAIREENZ L 5 & il B Ok
BOEEKIRIZ10.7 CTTH-7= G, FME) = Enb,
FHl IR EPEIKIRICITE L Qo Tz, 27
D, AREAEITFHE H £ TIEIN L2 o7 8 B2 bivs,
UL, B I 6 A3 EIKIRICES D GEI, FA
12) OT, AMERITFEIND 7= DI B8 L 7= flREMER 8 D,

A AR PEVEHE DA CRHl S IV R D 5 b, el

MR ST, 1999411 A 9 HIC4AE 32.0 cn
C RSSO S, i 155 Hifkat L 7= 2000 4
4 A 12 BIZEHf SN2 & (Table 3) 236, FHHHICIE
FESMARICE L QU= B2 bb, FHBR/KFE N
e EEKIREEHZ X 5 & P H O S o £k
I%9.8 CTh-o7c Weik, FME) OT, AEKRIIFH#HH

FTIZFEIN LR D -T2 & B2 HND0S, Vel Cis Al
FPEIKIRICEET D (e, FAME) T, AMERS fsas
O TR &[RRI EEIROD 7= 01188 L 7= "REMED & 5,
7o, BRIk TR 2 EHD 2~5 A

\ZEHfiS Tz 8 EADFGRRE RN 10~12 A Kai#ET
29. 5~34. 0 cm, 4~6 HHifET 25. 0~28.5 cm (Table 3)

T, I BT RN TEIMARIZEL TWe bt A S
52 &, BROAHETIX 1964~1973 420> 4 HIZFE =4
CREIRREDS IS S, PEIIE SR S LD L ST
W5 I Z LD, 2 S OERIFEIN NI o 72 ATREMEAY
[

PLbo v, [nEAARE DS ~OBENZ I
SREFERES VT Tl < PEPNRIEN S N TRY, ZhET
PEONEG & S C & At EALPE I LB A kR
JERIMEER © LIS Ve RS0 AT oD e s )
HEHE A~ EEIRD 72 OR8N L T D AlHEMEDS R S T,

SRR FEREIZ 72 ) RIS 2N 72 ot
HARFIUANE A E R L L Y G5, i
i3 L O ETOEEICB WL TENE DI 1 &
o 72t NRKEERFSE o & —/ IR ds L OV 1
HEZERITES B 5, TREEFATSERASHIo®R
Bt bRk, A IR R H e OSSR e D 7= 8
ICEE S ERMFEFEE K> T2, 72, FE,
RNAAOIESEE, BIREIROKENFIHEEED BRI IX
RS 12 W20, EHUKIEERIO AFIZH
Teo T, ATRAERE 2 —0if)l] AU IO,
FRSOKEEE ST OVeRE BRI 12\ W72 0
oo UL EOERREGT 5,

723, AWK T S S AR B
EERFEETIIE L2 H DO TH D,

X
D LEfET - M FEC (2013) : 7 7R AAEME
FRER ARO[ =i (PR , SR

Wiz, ZEEF, pp. 1728-1742.
TTEFYEA - /RIS - PR (2022) : [LUAIRAE
AR 5o ad 37 Z7oBE).  [HH K
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~ 77 BT s O fSERS, B HRS,
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MR B - NGRS (1986) : ABJUMI - [Lfaiho S
JEHEREY). VErE B AEL KO IR B35

WFFE BER6OME LR Z TS T2 - RS hifpsk—,
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{ZDVNT. RN 56 AEEEIRGERIRMITE S 79 AANE
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2 4f < B AR RE e N E AR BOR & 7 D
YRR 515 & £ DR (JE#)

k] R A

Methods of Creating Cheap and Easy-to-make Tags for Mark and

Recapture Experiments of Daggertooth pike conger Muraenesox cinereus

and their Evaluation (Short Paper)

Takuya KUNIMORI

By using commercially available cable ties and heat-shrinkable tubes specially designed for label

writers, we created cheap and easy-to-make tags for mark and recapture experiments of daggertooth pike

conger Muraenesox cinereus.

Daggertooth pike conger with these tags “cable tie tag” and Atkins-type

tags, which are in common use, were released into the Seto Inland Sea off Yamaguchi Prefecture, Japan.

Based on the recapture rates, elapsed days until recapture and ease of reading characters, the cable tie

tag was considered to have the same or better performance than the Atkins-type tag.

Key Words : Daggertooth pike conger; Muraenesox cinereus; Fish tag; Mark and recapture experiments

INEDOFEFRIRORIE,  1950~60 FEARICH ST « HHfEHC
BWTT F o 2B AR VI LU 7 282 0
=t 2 N3 6 H1E)y, IR TEA P B ) T
T b ARE TN X DRSS STV D Y,

R & 2 1 ESRERIC IO T T h o 2B & 7
LT EORESHGR 21T, Bdin b T 1,112 B
BOFHEHERL, BYRNChZ> Tk LIz <, &

FEDAERERFMEDND, ikl C L D1TE~ OB IFER IR
WeE LTV,

ZD XD NIEDEEFRGIZ BN TH S o s
BTT-FERH Y, ENTMREEETDHEINDT by
VARE TR DD, BHELLTO L 5 el Az T
%, bbb, OZEFAEETHY, M 2 »ARED
R 2 2595, @i Z i SU@ I 500~1, 000 {# &
2o TEY, MEEREO DIV, ©
&A1 48 100 FIFREE Ty, @EPNICELYESA LDV
<, EFIBEER EIC X O ATRHEL < 72 TE TS,

T, ZNOOREARIT DT80, INTOLES
FRARATE T IR OEM CRIERGER & 7 5 AERL L, =
NENTITEE L THIR L, T OEICRE ) SMREZ R

i L= TERET 5,

25 DVER

FA U MHEFR R (3.6 mm, £& 150 mm, /=&
ZIEF7 2l NCVR-150W, LAF, f5dNy R), 7915
A BZ— (Fo 78 TEPURA PRO), 35 X OB FZRNIE
Fa—7 (F7VrH SUSS, LAF, BUEF 2 —7)
w2,

FT, TN T A X =TT = — 7 | I

(AT, HBEIAYE) Z#HIT L= b 02 EHIES (8
LESEHITT 28, RT3 T74 X —|ZEEE
HEY CHIT T AHER S 2581 a2 FIfT5 & &
U)o ZOENNHET 2 — 7 ORITH RSN REmEL, 4
— 7 AZEY 160°CT 1 RfRRREENZELT 2, iUk,
EHET = — 7 DU L, RS RIZEEL, X270
5eRkd 5 (Fig. 1),

FEAHR S N2 7 250 (EWERIOPTEIRHEN A 2 W, #4
BHEL 1 EHZVR40 HTH T2,
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Fig. 1 The commercial Atkins type tag (above) and cable tie tag
(below) created in this study.

R DEEE ETR

2020 4E 10 H 19 BB XN 20 HICHRROGIEIC L0 1E
L7427 (BLF, fEdNy K2 7)) BIOVEE 12 m D
7 R amE 7 (SR, 5658-D , B— K& AT
EE) %I 250 BONEICES L, ~EIFLO
VAR Pk CHSE T 2RO EIREIC L Y, Y HKE
SN HOERVW,

fIR~DZ 7 DEEET, WO 7L HaRECREk
DT 7Y Ar—H —% TR O RN 5
Bl SH7otk, MRS REZITE— R¥ A DNERE 3~
4em 12705 KO LT,

R 2 7 HMEAER 0 T-8, B LE S (1~250 £
7213 251~500) AHIFENTEY, ZOFRSITHEN 1{H
920.01 kg HOL CREA RIS L7, X4 HFIasE
SV TR L2 (Table 1),

Table 1 Summary of release by tag type.

Tag tyoe Released N. of fish Body weight (kg)
8P date released Mean SD Min. Max.
Cable tie tag Oct.19-20, 250 0.51 0.17 0.22 1.47
Atkins type tag 2020 250 057 022 022 241
R

2021 4 12 ARETIS, FERy R¥ ZRAEEIED 9
FB, 7 R AL TGRS 6 R Sz, FHE
RITFNZH 3. 6% L2, 4%, Farhin bl E TOW
R HEIEEN I 101 B ORAE 35 H, &K 293 H),
BLO9BH (REL35 H, &K 238 H) Th-o7z (Table
2), M4 27 O P (Fisher O IEMEREZFGE, p=0.602)
BLOHEAE THIE, p = 0.955) [THEMRZIIMER
ot

Table 2 Result of recapture by tag type.

N.of fish Recapture Days after released

Tag t;
ag type recaptured rate (%) ~ Mean Min. Max.
Cable tie tag 9 3.6 101 35 293
Atkins type tag 6 2.4 98 35 238

*72, T hRURZ T TIEHIE SN SIFEMEN TR
FTLOBL o TWA DRI LIV, FEid L K&
7, TRToF JCHBICHER A TRE Th o 7= Fig 2),

wO2—423

Fig.2 Atkins tag (above, 203 days after released) illegible due
to scuffing and clearly legible cable tie tag (bellow, 202 days).

FERANY RE X7 b A E 70 ATk
B MIER A KIBIZSETE 5 9 2, FHlERORE B2,
TR LT X OEMN ST X AR 7 L [REELL
LoMiEERE LTS EEZ BN,

7212, A CHER T & T2 Haiin» & i £ COHIR
%, BT 293 HIETHY, ZhLl BRI EEE L
TEA ORI TE TR, L7zi»TC, 4% 7 b
Y ARE TOMRAE E LTS K& 7 & LT
AL, ABEEBREITHRELT, i~ EMio
TR AR T DN H DA D,

X @R
RIEFTS (1964) : B - BERE NE DIEEAEDY)
TR, PRUEXOKEERFSUETIIE R, (32), 59—
123.
REEFTS (1971)  ZEHATENC & 5 LAPE A RO
7. R E AR, (12), 73-97
R - BT - IREPRESS (2012) : AFisaiin
& T NI G ER I B8 U 2 NE DA & B
). AAUKEETSES, 78(5), 913-921.
ZEREHT (2022) : ) HGHA Rl 236\ Tk
e Uiz ~Ne/ VIEIRORBE) & iR, B)1ROKERR
RS, (21), 5-11.
BRRRAT (2019) EGRA AT TR GR L E LT
(A EOKEERZEE 2 —12 50, (12), 3.

i)

2)

3)

4)

5)
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B ART Dva b LA DEFENDLAFINTTO
REBKIE - TRER L UBEEITE DA
Experienced water temperature, depth and vertical movements
of marbled flounder Pseudopleuronetes yokohamae from
summer to winter in Suo Nada, the Seto Inland Sea, Japan

AR SR —RR*12 « = FARTREER™S « HL)I1]fk o4 -
AR - I EFS - SRHHE e

Soichiro Yamamoto, Hiromichi Mitamura, Kouhei Kurokawa, Takuya
Kunimori, Masakazu Hori and Nobuaki Arai

Nippon Suisan Gakkaishi, 88(5), 355-364 (2022) DOI:10.2331/suisan.21-00031

We released 30 adult marbled flounder Pseudopleuronetes yokohame attached with temperature-
depth data loggers off Himeshima Island at Suo Nada in the Seto Inland Sea, on July 3, 2017. Two
loggers recorded data from the release day until December-January. In September, the hottest month of
the year, the most frequently experienced water temperature and depth for marbled founder were 24-
25 °C (53.9-57.6%) and 0-5 m (44.3-73.9%), respectively. The experienced water temperature reached
27 °C, but the proportion of the experienced water temperature over 26 °C was low at 3.9-4.5% for the
two marbled flounder. We also noticed vertical movements of the marbled flounder based on depth data.
When marbled founder experienced marked changes in water temperature, water depth and distribution
area, they continued to move vertically. The results suggested that marbled flounder can survive in a
water temperature lower than 26 °C in natural sea water. Moreover, vertical movements may be related
to migration.

2017 %= 7 H 3 H, WS NUEE PSS AGE  REe V—E2 0 i~ a b LA 30 BERKE LT,
20O —IBHEANDS 12-1 A £ TOFEHESED Z LN TE -, FEMOKEKIEA TH 5 9 AICITRR
JKILT 24-25 °C (53.9-57.6%), TEE T 0-5m (44.3-73.9 %) D& CHEN Kb @ - 72, 2 ko~
A OREERIKIRIT T 27°C 12 L7223, 26°C LA EOMER O 2K ED 5 1T 8.9-4.5% & Ko7, Fox
WTRET — 2 2RI~ a LA OBEITENC L S A LT, ~a b LA IKIE, RER X UOHEE MmO 28
R AR L. &, BEEITEN ARV KL QW Sl SN, D OFERIZ~ 3 b LA BNRIROIEER
TITAKIE 26°C U F CAEGFT DI LENTE DA AR L TWD, S5, E#f Lz B, T8 XEsgM 0B
LB LTS AREMER S 5,

% —U— K : Pseudopleuronectes yokohamae ; y&/Kif. ; ABIL ; BEECITHEY

*1 BIRNF RSB G IR BRI R A
%2 ROTIRRMOKFERISEHEE -t o & — K ERFS T

*3 FERKF 7 14— RRYF R 2 —

4 R VRO K PERAERT | o & — B RiRfERAF 2T

x5 () KPEWFIE - ZUEHERE  KPEGIRBIFZCET

*6 [RIKEERTFAL
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B AYERE VEHEIREE 7 0 LY ORI OE L BIREHE
Estimation of stock characteristics and stock assessment of
blackthroat seaperch Doederlenia berycoides in the
southwestern Japan Sea

BILRZ™ ARG R2 « HHZERTS - BiadesE™ « AR -
KHEFTS « FEPOEA - SERHgLPLe « B8R 157 - JIPNRGAEs -
WH: AR - REFFFIW0 - pm Fo
Yasuyuki Kanamoto, Yuta Yagi, Sorata Tanaka, Miyuki Kanaiwa,
Hironori Matsumoto, Hisayuki Ota, Mitsuhisa Kawano,
Hiroyoshi Terakado, Atsushi Michine, Yohei Kawaguchi,
Takeshi Sakai, Toshikazu Yano and Minoru Kanaiwa

Nippon Suisan Gakkaishi, 88(5), 365-385 (2022)  DO0I:10.2331/suisan.21-00047

This study focused on blackthroat seaperch in the southwestern Japan Sea. An age-length key
(ALK) was established based on transverse sections of otoliths. Catch in number by age was estimated
using the ALK and catch information from Shimonoseki and Hamada fishing ports in Yamaguchi and
Shimane prefectures, respectively. Standardized catch per unit effort (CPUE, kg/tow * vessel) was
calculated after filtering the organized CPUE data of blackthroat seaperch from the fishery logbook data
of offshore trawl fisheries. Stock in biomass, fishing mortality coefficient, and relationship between
spawning stock biomass and recruitment in number were estimated using an adaptive framework virtual
population analysis. A retrospective analysis confirmed the validity of the estimated results. Stock
levels in biomass of blackthroat seaperch in the southwestern Japan Sea have been high and constant in
recent years. We considered a management policy for protecting the small-sized blackthroat seaperch.

ARFZEIE B AR ORISR T D7 DAY 2t e L, BEafiriEEy iz AV ERdEic X 55
HRE¥— (ALK) Z{Ek L7-, F7z, ALK & (L0 R IRk X ONS R IR IR IC B 1T 2 Sz v
THERDNEE R AT Lz, S5, MEEROESEOBEEREREENS T I LY OV EBEEEZE LT
T 4B Y KRR U AR ) B 72 0 i R (CPUE, kg/M@x ) #RH Lz, BRE, AE
R, BLXOBAELEMARKEOBGEYFa—= 7 VPAICLVHEE L, #HEEHEEE2L o x~y
T4 TR X 0 MEE L=, B ARUERE FEVEI D 7 1 2 OB AE T AR K ME 2 HERE L TN, AT i 5
I, THALYNGERETLOOFRGRERS L,

¥—7— N : ADAPT"VPA ; ALK ; Directed CPUE ; 7 77 &> ; @IRGHAl ; HARWREE O A ; BAER K : L b e
AT T THRAT

*1 BARKPERANE o & —PNK RS

*2 (EWF) JKPERIFE - BOEHEME  /KPEGTRIIZET BB Ta&

*3 N FRFBAWEIRFITER, BIETR « KT &S P
*4 = KPR R IRFTER

*5 1L O RO ES K PEIR AR

*6 BARIKPERANT o & — ISP

*7 ARG M KRR o & —

*8 (ERF) KPERFFTE - ZUEHNE  KPEGIRITSEHT

%9 [RHRIR T

*10 [RIKEERFAL
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