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Immigration of Young Blackthroat Seaperch (Doederleinia berycoides)
in the Southwestern Japan Sea

Mitsuhisa KAWANO and Hisayuki OTA

Larval net samplings were conducted in the southwestern Japan Sea to collect larvae of blackthroat seaperch
Doederleinia beryeoides in September of 1989 and 2006. But no floating larvae of the fish were collected. Beam
trawl samplings were also conducted to collect the young in summer of 2017 to 2021.  The young fish (<120 mm TL)
were distributed in the limited area where water temperatures, salinities and depth were 9.0 - 15.9 °C , 33.9- 34.6
and 115 - 144 m, respectively. The smallest young was 65 mm in TL. These results suggest that most of the fish

would immigrate into the area after settling at bottoms.

Key words: Doederleinia berycoides; Young fish; Immigration ; Southwestern Japan
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Fig.1 Map showing the larval sampling area in the

southwestern Japan Sea. Samplings were
conducted with a larval net at the stations (closed
circles and squares) on September 18-21, 1989 and at
the stations (closed circles) on September 25-29,

2006.
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Fig.2 Map showing the beam trawl survey area in
the southwestern Japan Sea. Surveys were
conducted at the sites (closed circles) in summer
of 2017 to 2021.
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Table 1 Summarised results of collecting Doderleinia beryeoides by beam trawl

in the southweatern Japan Sea.

Sampling date

» N.of samling N. of positive N. of fish Total length

Year Day e sites  catch sites collected (mm)

2017  Jun. 19-20 M 6 0 0 2
Jul. 12-13 W 6 3 275 65-167
Jul. 19-20 E 6 0 0 2

2018 Jun. 18-19 M 5 0 0 =
Jun. 20-21 E ) il 65 75-164
Jul. 17-18 W 5 3 188 75-230

2019 Jul. 16-17 M 5 0 0 s
Aug. 1-2 B 5 1 8 76-104
Sep. 4-5 W 5 3 32 76-200

2020 Jul. 89 M 53 0 0 =
Jul. 16-17 E 5] 1 5] 82- 93
Jul, 29-30 W b 3 39 74-182

2021 Jul. 15-16 M 5 0 0 -
Jul. 19-20 E 5 0 0 =
Jul. 27-28 W 5 1 616 72-189

Total 78 16 1,228
*: See Fig.2.
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Fig.3 Monthly frequency distributions of total
length of Doederleinia beryeoides caught
by beam trawl in the southwestern Japan
Sea in summer of 2017 to 2021.
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Fig.4 Distributions of young Doederleinia berveoides (< 120 mm) caught by beam trawl in the
southwestern Japan Sea in summer of 2017 to 2021.  Cross marks show the sampling sites.
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Fig.5 Frequency distributions of number of
young Doederleinia berycoides (< 120
mm) by depth, water temperature and
salinity at bottom,
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Some Biological Characteristics of Pufferfish Lagocephalus spadiceus
in Coastal Waters off Yamaguchi Prefecture, Southwestern Japan Sea

Mitsuhisa KawaNo and Tomokichi KoBayasHr™

A total of 2,958 pufferfish, Lagocephalus spadiceus were sampled in the coastal waters off Yamaguchi
Prefecture, southwestern Japan Sea during June to December of 1998 to 2000 to obtain the basic biological
information. Young fish smaller than 200 mm occurred during September to November and disappeared in
December. Large - sized fish with modes of 250 - 260 mm in total length were caught mainly during June to
August. Gonadosomatic indices were high during June to August and total length at 50% maturity of females
was estimated at 251 mm. These results indicate that the spawning season is during June to August and

spawning adult are caught mainly during the spawning season. Frequency of females was remarkably high

(91.0%) in July, suggesting that the fish would spawn with many females in the middle of the spawning season.

The larvae (4.0 - 10.9 mm TL) were collected with a larval net in coastal waters off Yamaguchi Prefecture, where
sea surface water temperatures were 21.0 - 29.0 °C and salinities were 32.0 - 34.5 in July to September of 1986 and
August to September of 1987. The hatching months estimated from the larval body sizes agreed with the

spawning season above mentioned.

Key words: Lagocephalusspadiceus;; Length frequency; Maturation; Sex ratio; Larvae
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Fig.1 Map showing the study area. Dots show the
larval sampling stations. Numbers enclosed
circle show the sampling locations of young and
adult Lagocephalus spadiceus in July. The
numbers correspond to the locations shown in
Table 1.
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spadiceus in coastal waters off Yamaguchi
Prefecture during 1988 - 1990.
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spadiceus.
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Fig.5 Monthly percentage occurrences of maturity stages
of Lagocephalus spadiceusby sex.

MR (70, mm) & (R LOBIE (Fig 6)
[T YR EYTIDIFERIILUTO LB Th
S

MR = 1/explexp(7.332 - 0.03077L))

Z DR BMED 50U DA FNT 251 mm LHEE S
i,

1.0 -

0.8 4

0.6 A

0.4 - MR = 1/exp(exp(7.332 - 0.0307TL))

0% 1 —— Estimated @observed

0.0 ". T : T T T T T T T T T T 1
210 240 270 300 330 360

Total length (mm)

Fig.6 Relationship between the total length (77) and
maturity rate (MR for females of Lagocephalus
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Fig.7 Monthly change of frequency of females of
Lagocephalus spadiceus.
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Table 1 Outline of samplings, sex ratio and maturity stages in females of Lagucephalus spadiceus caught in July of 1998 to 2000,

Sampling Sampling Sampling Operation  Depth N.of Total length  Frequency of Mature - spent
Year Date gear location® time (m)  samples (mm) females (%) phases (%)
1998 July 1 Purse seine  (DOM Toyoura 0:00 - 5:00 84 13 240 - 330 100.0 B84.6
1999 July 7 Purse geine  @Off Tsunoshima 0:00 - 5:00 100 105 287 - 332 100.0 100.0
1999 July 12 Dip net @Yuya Bay 3:00 - 400 33 9 247 - 298 88.9 100.0
1999 July 14 Dipnet @Yuya Bay 3:00 - 4:00 33 30 232 - 330 80.0 27.5
2000 July 18 Set net @Off Kayoi 1:00 - 4:00 40 21 302 - 353 100.0 100.0
2000 July 19 Angling BIOff Kiwado 9:00 - 1500 30 18 230 -330 100.0 72.2
2000 July27  Purseseine  ®Off Nagato (00 - 5:00 70 GO 243 - 366 73.3 84.0

* See Fig.1.
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Table 2 Frequency of females by total length.
Total length N.of N.of

Frequency of Binominal

(mm) males females females (%) test
120-139 6 2 25.0
140-159 16 16 50.0
160-179 25 31 5b.4
180-199 13 11 45.8
200-219 34 24 41.4 *
220-239 76 45 372 ¥
240-259 165 144 46.6 ¥
260-279 189 222 54.0 ¥
280-299 144 238 62.3 L2
300-319 78 200 71.9 ——
320-339 17 103 85.8 ki
340-359 1 31 96.9 *kk
360-379 8 100.0 biod

*p<0.05, ** p <001, *** p<0.001

fFRERDHER

a7 FFHEAIL 1986 4RI 8 A ZHuiNT 7~9
AIZHERL, 1987 T35 8~9 AIZHEL L 7= (Table 3),
ARG atHEEEREIL 8 A 18 ERE FbE<, K
WT9 AR5 ERE ST,

Table 3 Monthly changes in the number of Lagncephalus spadiceus

larvae collected in the southwestern Japan Sea in 1986 and 1987.

Month
Year
May Jun. Jul. Aug. Sep. Oct.  Total
1986 ] 0 1 16 30 1] 18
1987 0 0 0 2 4 0 6

{FHEA I b 35 BE 40 43z HHER L7= 1 iR e, 4t
& 35 BF 20 Ll ool 0 BAE S i HER L=
(Fig. 8),

Fig.8 Distributions of Lagocephalus spadiceus
larvae in the southwestern Japan Sea in 1986
and 1987.

fFREFA @ R DR EKIEIEL 21.0~28.9 °C (Y
75. 0% 26. 0~27.9 °C) , EEHESIE 32.0~34.4 (N
Ol1. 6%1% 32.0~33.4) Th-7= (Fig.9),

= 40 -

i n=24

3

5 i

= 20 4=

U’ i

£

w : .

04—t ———
32 325 33 335 34

Salinity

g

3

=

=

Q

o

e

w

21 23 25 27
Temperature (°C)

Fig9 Sea surface water temperatures and
salinities wherve Lagocephalus spadiceus

larvae were collected.

FE LT O2RIZ4.0~11.9 m T, £2£5.0
~7.9 mm OEENEED 66. %% K- (Fig 10),

30 -
3 n=24
=20 4
o
et
5
U—lO'
X
(45
0 Ll L] L] L] Ll Ll L L]
4 6 8 10

Total legth (mm)
Fig.10 Length frequencies of Lagocephalus

spadiceuslarvae.

E ¥

ITHEOFRTE CIIAFEOEIRINL 6~8 A T, ik
2RIIHET 17% 212 m, 2 7% 255 nm, #EC 1 7% 205 mm,
2 7% 258 mn EHEESH TS 22 Ln, AEET9
RITHIA L7=F— F 130 mm O/NEEEIT 0 6, 11 A
F— N 210mm QPR T 1 5, 6~8 HDE— 250
~260 mm OXEEET 2 ANFETHoT- BB T L
WTED (Fig. 2), 0 LARENS2RE 200 mn 2k
WO/ NEEERE 0~10 A ZHulE LT LI A THELL:
A, 12 BIZiERbNa< eofe (Fig 2), HAREZR
WT A & FERIC 0 sefald 9~10 AERICHERIER T
BRI, 12 AICIHES R RoTo T Ehb,
0 FMIIAFITIKIRET & & blchBEEfi & T



HIERIEED DINE~ BB T A b D EEZDNTNS 2,
PEDZ Lind, RERTH 0 ARERINRER
ETHRBESNC WRBICBENT 5 R END,

GSI & FRPAEPE %R BT U CRESNI 2 HEE 5 &, i
LH 6~8 HIZ GSI EHfERED -T2 & (Fig.4), 6
B3t s b RBMER D HERRS R S B o 1278,
Z DB FREMERIIRA BN L, B o THRIEE
3 L OB EEDOHBESR AN L2 &,
BIOT7 BIZITSEEER L O MEED IR E
Mg bm RolzZ & (Fig. 5) 25, 6~8 HHEHN
EACREDRERHNIY 7 A L AT LN TE D, AHEDE
O I ASERR DTSRRI DHARETIZ 5~8 A (2
6~7 A) ?, BHHE~KEHRTIZ5 APA»H6 AT
A YLHEEIN TS, AMBRTIE 5 A OERRES
NTHRNZ EPLHRRED L S1C b AIZEINT 20
DNZOUWTITBRRE TIZARV S, AR T, SRS
AIBOHFISTEIKELY S 1 ABKS Y2 i
Nz, PESRREHADNS 7 A 00BN b, FEIFOH
TERFE ORI D DTV N E HEER &N B,

AFEOFGAREAFR OV ISRRE Tl 2 ATk &
HESNTWS 2, AMERICROTY 50 SRR
DOEEN 251 mm TH-otz Fig 6) Z &b, MEXT
1T 2 TR B LT S A, AR &Y AR
TIL 6~8 AIZiI2REE— N 250~260 mn O 2 FEANE
IS TS Z Enb, 6~8 A DEIHAIZIIEID
EEIRREDSES N TN D R 2 LN TE B,

I E CAEDOEIMEC OV T LM EN T
7RV, EESMEACEEINEE 2 EICRE L QLB 2 EDD,
6~8 H DIBIEHEIMBIZ /2> CO B ETREMED BV, 6
~8 A DB DKL 30~100 m (Table 1) T, EH
IS~ © THBZ L, BIUSEIE KED
GREEATHIHIREEIZ LD, ANERICKITS
FEINBII/KIR 30~100 m DRMRIE & #EE SN D, —F,
EFRHAY A TI37KIE 50~60 m DEFER OB THAN
BEIN TS Y2 L5, SRS CHEINYT 5 4E
MHIEIh TS,

6~8 H OEEIRHADME DEE/KIR & 531, 1998 4
DN ESNEKERBREOERERRRIC L, *
R 18.20~22.05 °C, 33.71~34.50 Th-o7 7,
AR TICHESNEREL e P2 LD, IRDOREBITILERBD
KB EERVPHETHEEZLNDHDT, THLHDHE
BUER IR ORREO—IE L 2B TH A D,

WD RO A B E TR, MOHERERIT 7
AZEBREA LD 49. 0~57. 1% TIEE 505 T 7223,
TAD#H91. %L Z=H L TEVMES R LI Fig.7), Z
DT & PIENEIARECH 6 AR XU 8 AlTixEm
BATHEL I ZIERBUDEE 52200, EIVEHID 7 A

(2722 L EBEFTD L DT/, MR CEIRY
HAREMETRR LT3, FAILSSETH NG 7
Takifugu rubripes=Xey W7 7 Takifugu niphobles C
VSPEIE CHEEEARTR D Z L A6 T Y &9, |
57 7 CIIMEIIMEEEIME A2 203, HETEIMEIC
BV EBOEINCBES T2 RIS T 9, K
FEIZRBWTHIMESRIMEEIIG ) DiRE 25 & 37Ul
FEDNREHACHELE DS Z B U< BB L i3E 2 bivian s
W, AEOHEIHINE b EIMBIZE E > TV A AR
BD, AFED XD ITEIENHELD MR A BZI
<74 Takifugu porphyreus ThROLITVD 723,
< 7 7 CIIEIHI OB » & LR 2 AU TR
LIFRR-TNE,

ERBIOHOHIREIY, £FK 200~259 mm TiX 50%
L0 HNED T2, £ 260~379 mm T 50%L Y &
RERMEETRL, DOEENKE L RDITLENIAE
< 7po7r (Table 2), ZD X HIZLE 200~259 mm T
HERZL, ENLVKRELRD EMOITNEL 2DH
803, MEHEOREZS, b brREOFBEL Y BEN
WL, M OMRERHETIE 276, 4mm THDDITHIL,
METIE 333.5 mm SO RREL B 2T LITER L
TWBEEZBND,

{FHEAIL T~9 AICHEL, 209 Th 8 AR bE
GIRWNT 9 RICE < HBILT: (Table 3), Fic, BB
ENTAFHERDERIIF DL D 5.0~T7.9 mm ThH-o
7z (Fig 10), FABERBROBRIZLIUT, S 26~31
BIZIZ2E 6. 6 m BIZIZ /2 DV HERIIET D L & T
WA b, BESNTAFHERDZ 135Uk 1 D>
AREOHARN Tho-LHEENS, ZDZ &M
b, 7~9 BICHBE LI(FHERDSELRAIZEIC 6~8 A,
MO —2137 B LHEE S, TR S
HEE L7-PEORS, PEFRRSHAIIN S » TV,

T aY T FOEAOAFIBE LTI, IBLDRE
S TEEDL, T<ALB) BXONIFE2<AL
Bl OFMBOERRKCE K2 WcitE, B
B, 128, A CHEA L a7 FORIET—
Z KB TAB B A AR R E RN SRR
¥TELNEZLDTHD,

X ®’
1) [L\Es - HIFES (013) 7278 HAESR
FRREFEDREEE =R (PHRR , BER
HIRRS, 2899, pp. 1728-1742.
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Movement of Half-smooth Golden Pufferfish, Lagocephalus spadiceus,
in Coastal Waters off Yamaguchi Prefecture,
Southwestern Japan Sea

Mitsuhisa Kawano, Tomokichi Kopavasur® and Toshiteru WATANABE

A total of 3,268 half-smooth golden pufferfish, Lagocephalus spadiceus (90 - 334 mm TL) were tagged and
released in coastal waters off Yamaguchi Prefecture, southwestern Japan Sea during autumn from September 1998
to October 2000 to study the movement of the fish.  The small fish (= 200 mm TL, 0 year old fish) mainly moved
into bays shallower than 40 m at depth. On the other hand, the large fish (=202 mm TL, more than 1 year old)
moved to offshore waters (39 - 97 m at depths). The longest distance between the release and recapture sites was
26 km and most of the moving distances were less than 15 km. IFrom these results we conclude that the fish is a

coastal fish and moves at short range.

Key words: Lagocephalusspadiceus Movement; Southwestern Japan Sea

N7 S Lagocephalus spadiceus (Richardson,
1845) 1, 1L F IR B AHER Rl Tl o S CHERERCE A
T, S<EOFTIL T 7 7 Takifugu rubripes,
<74 Takifugu porphyreus TR EEFETH D, AR
OEFFHEET 7=, e, R, Mk, B, PE
Bz & ORAEAIR A FIREIC N Z,  S3Aads ZOVElE
FPRAARE LT ZENEETH S, (W8 - /)R VL
H W A ARG IR BT S ARED SRR, Rt X,
FEIPH, A L8, 4fids JOVEREC oUW TR
AWPROAFHER O HBURA#E L7720 T, SifddLiE
OFARTEEN IR S X S TY Rk,

T TANZEE, 1R B AR Rk 2380 VT 1998~
2000 FEOFAKNAFEOEGRGR 1TV, ShEEIFRD
B i L 7-E a3,

MHEBLUVAE
PR AR T 1998~2000 AEOEFKII L1 b s
FRALE (119 b)) BLUOE2<ALE (16
V) I L RN R LOMIIGHE. (Fig 1) T80 £t
ST L a7 A L. Bkl AN

T B E I R L, lERTR A g L7, 1998
FIZIZ9 A 1 BB 9 H 4 BANTCRINED, (D
$5 LUSSOME OF B - 2R 102~203 mm OfEE
760 RBAERGE L. £7-, 19994228 A 30 HAve 9
H 7 HIC2E 202~334 mm OXTEIRE ORMEE) , 94
6 HAe 10 A 12 BICAE 90~200 mn O/NUEE (/)
TURE) AR SRR AR 2, 156 BAGRE Lz, =HbiT
2000 #4212 9 A 18 BAr5 10 A 5 B AT THGFaiER
(T2 93~212 mo OfiEfK 352 A KL L7z (Fie. 1,
Table 1) .
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Fig.1 Map showing the study area for release and

recaptire experiment of Lagocephalus spadiceus.
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Table 1 Summarized result of release and recapture of Lagocephalus spadiceus..

Released date

Released area

N.of fish Total length

N. of fish recaptured (recapture rate, %)

released (mm) Boat seine Angling Setnet Others Unknown  Total
Sep. 1,1998 Mouth of Fukawa Bay 184 142-195 1 2 1 4(22)
Sep. 2,1998  Mouth of Senzaki Bay 157 102-182 3 3 6(3.8)
Sep. 3,1998  Mouth of Senzaki Bay 125 122-177 2 2(1.6)
Sep. 4,1998  South off Aishima Is. 294 119-203 4 1 4 9.1
Subtotal 760 10 6 0 0 5 21(2.8)
Aug. 30,1999  South off Aishima Is. 14 233-281 1 1 2(14.3)
Sep. 1,1999  South off Aishima Is. 49 223-334 1 1(.4)
Sep. 2,1999  South off Aishima Is. 31 202-292 1 1(3.2)
Sep. 7,1999  South off Aishima Is. 6 240-280 1 1(16.7)
Sep. 6,1999  South off Aishima Is. 83 140-180 0 (0.0)
Sep. 13,1999  South off Aishima Is. 86 100-200 2 2(2.3)
Sep. 14,1999  South off Aishima Is. 207 107-154 1 1(0.5)
Sep. 16,1999  South off Aishima Is. 244 105-156 2 1 1 4(1.6)
Sep. 16,1999  South off Aishima Is. 538 99-170 2 1 3(0.6)
Sep. 17,1999  South off Aishima Is. 417 90-180 1 1 2(0.5)
Sep. 30,1999  South off Aishima Is. 198 120-200 1 1 2(1.0)
Oct. 1,1999  South off Aishima Is. 187 110-200 2 2(1.1)
Oct. 5,1999  South off Aishima Is. 32 130-200 0(0.0)
Oct. 12,1999  South off Aishima Is. 71 140-200 0(0.0)
Subtotal 2,156 7 1 4 8 3 2100
Sep. 18,2000 South off Aishima Is. 174 98-165 0(0.0)
Sep. 21,2000 South off Aishima Is. 151 93-152 2 2(1.3)
Oct. 4,2000  South off Aishima Is. 9 147-179 0 (0.0
Oct. 5,2000  South off Aishima Is. 18 165-212 0 (0.0)
Subtotal 352 2 0 0 0 0 2(0.8)
Total 3,268 19 7 4 6 8 44(1.3)

BB, EEENLOFRWEICEINTT

T, EHEEROFIMC ST > T, Hiius) O
S FE TR AR b 7a YRR A T EhERRE, BEh
PREEA HOeh > B E CTORSE A 3O LB 2 B EhE
BEL LT,

w R

FEHEOBE

1998~2000 £ 3 H¥EREHT 3, 268 B & Fh L7z

R AMBEEIFEHIN, BREBIX LU THo
(Table 1) ,

FHEZRIT 1998 SEHUREETIL 2. 8% & LB E As o 12D
WXL, 1999 SERGRRER KON 2000 SERIHREETCIE, Fh
L 0% L TR0, 6% & 1998 FEHGREEL ) BIEA o7

(Table 1) ,

1999 FHGRBHZOVNT, /N (25K 200 mm LATF)

ERAIEE (2K 202 mPAE) OFEHSRELLET D &
(Table 1) , FHHERII/IVAEETIX0.0~2. 3%, T
0. 8% Tl o T=DITxt L, REFETIX 2. 4~16. %, T

5. 3% & mVMEE R LT,

VSRR | OFFBEAEIT (Table 1) , ARONEHEDS

O EFEERDHZL, WOTHIOTHEEF, EERD 4
BRDNETEh > 7, 1999 FFITHUR LI RERHT Zh
LO3IWETITE - FHHRHINT, TOMEE ES
FOSSIER) C3 ERIERIN,

DB
HBIRRDOBENRI 2 & BIRERIIC R LE
(Fig.2) ,

1998 CEHOREE : 9 A 1 BICHRIVE D T, S
iz 4 [BERDOA 3 BRIIHGR D 6~44 BHEIZIR)ITBA
T, LEESIHGR D 60 HRICFRE N TR S v, 9
H 2, 3 BIZAWERE O R i S vz 8 A, 9~
20 BEIZT~_CUIBEN TR AN, 9 A 4 BIZMEE
AR O B S 9 BiIR D 5 b 4 B3 S
FIAREChH-oTz, 5 5 EIED 5 B 4 BT B
9~65 HZRIAWRE O ~ENT, 1 BTG5 51 B
BB THR SN, BREEOBIRRFERIE 114~
185 mm LA R C, FEHBBATOKIEILTT 40 m IETH
-7,

1999 £EHGHRE : 8 A 30 H~9 A 7 BITAREEERIC
o LT AR, M s 8 Bt L 10 BRICHEIES
ki OkEES4 m) TF LB Boiedd 11 BB
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i KZEOT m) |, RS OKEAL m) , BER Ok fe, ZHB 15 E{AD iR RIS 113~180 mm T, FF
PE39 m) T LEERSERESN. Zhb b @iEokk ST OARRIFIR AL OkIRSS n) TRl 1
A FRIL 238~273 mm ThH-o7=, 9 A 6 B~10 A 12 EEEERE, T3T 40 n LI TH o7z,

AN AR BRI - Ha L 7V, B b 5~22 A 2000 4EHGERE 1 9 A 18 A~10 A 5 BIZHERMERIC
BN C 7 (8, Kfin B 4~63 QRICEEE~FE HcEi AR - 2 A, B RAS 119 mm & 179
T 6 A, Haiia s 9 Bl HigEAL GRkiESS m) T mm G, ARG T Bk & 64 ARICAIES m

1 (B, st 22 RIS T 1 (B3 < LR OANGED TrHd & iz,

1317 1|0- 20’ 131-: 10.

10’

Fig.2 Release and recapture sites of Lagocephalus spadiceus from 1998 to 2000. Star marks
and closed circles show the release sites and recapture sites, respectively. Numerals beside
closed circles show the elapsed days between release and recapture.
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WIZ, FEHEEO BO%RR B4k & BEhEERE L ORER
% Fig. 3TN LT, Bkl B Ei3s Rk TH 65 HT,
30 B LAPNZ Bl S 7= (BRDS 82% % 5Tz, D7,
WA DERIIEBRIED 9~11 AICRSh, 12 ALL
R B SN BINIT E o 72 < Eho T, ARG H
#0360 HEL BRI 4 BiEdH 7225, Zh b Offifk
OFSENREHET 10 km LANT, Hii&EE B2\ A
RICHA~T LS REBEEBE L QR ViR ol BE)
FRBE DR RIL 1999 4£ 9 A 7 B[R CER Sz
AR (2R 270 om) TEEE SN2 26 kn T, £ D
TDBROBENIEEET 16 km I TICEE o7z, $72, B
FEA DB BRI IR T 97 w/h, ERBENEEL 25
m/h THo7=,

30 - 97 m/h 25 m/h
m
gm-
© L] )
8
.‘Oﬂ 10 - oo ‘. ® &
°
0 ¢ * :
0 20 40 60

Elapsed days

Fig.3 Distance between the release and recapture
sites versus elapsed days after release. Lines

show the moving speed.

5 B

HEREE A 200 mm DU RO/ NREEL,  vRMEROBY |
03 L OMUIBRE O ClaR L7 BIAZ T T l, a0
FRE AR OO L7 Th, /KIESS m TR S
72 1 R A BRE KR 40 m DIEDOPBIRE i &
L= i sns Fig 2) . EHOREE Tl
AT, W 1 ROBETEE 212 m, #ETIE4RE 205 mm
WCRET D L ENTWD 20T, ZRHOFEHHEEIL 0
WAL BREND, Fi, AEOFHELIZIL DR BAYE
T 7~9 B izAb#R 35 £ 20 ZyLARS O, (I 130
mPA) ICHERL, 0BIEo~11 AN TlfE
ENBZENWEESNTNEY, ZnHDZEnb, 0
AT 9~11 AITIFED BT 40 m LIEROWNBIERZ
D& UToiRiR~Eh U, AiE FpATREicd5 &
EZzbNhb, &HIT, 12 AICIIFEHEEENEL 7otz
T L, AFTIIERIBED SR A0 m DIEOIHE~
BET 5 LR SN B,

—7, KEEE (BieeR ; 238~273 mm) OFHIK

1% 39~97 m DS TH -7 (Fig.2) , ZhbHDfE
ROFEENY, RS 2 OFEMHIERIZE D & 1~45%E
CHESNDZ DD, 1 IRALLEIZR2D L 0 LD
HBERFIVAR Y, ERATEER L SR~ ERT B
HLOLHEEIND, &ITVZ, {FHEADHEIRAKE
130 n A THDHZ &, FEINIEAKEE 30~100 m DRHJE
ELHEESN QNS Y2 E, BLOWLREILFDAGE
120 m LAVROEE L CIIESM/KSHE TS Y2 & h
5, BOKROERBIZART S YRR BT 5455
ATV VKR 120 ~130 n BREE TTHA 9,
EFEER | OFEREEE A5 L, SOERT 193
R b0 o7 (Table 1), EDOFREIL, 0Nl
A CTROEL SN2 E Fig 2) OAURE~
ORBEMEARNRE o T- LRI NS Z L, 38X UYL
CIIFEKIT I B 7 F A T (Engraulis japonica){F
B @ LT xR UTANAENEAICHEESES
bz kicksEELbND, WLNRBAENFER
T F 7 FA U AFAIT 11 A E THEITKE20~40 m
WAL, LB TRk END ¥ 2 b, KD
0 FRAUIPRITAIR 40 m LIROENHE A T2 A5 RE
LU, HRERICEE LU THET AU 7 T4 UAHRD
HRZE L URERE L ARELEODLENTEHE
EZzond, —FH, 1 AU EORBRIIRNEETE
Sl SR 72 (Table 1) . ZDRENT, 1
ALl BT 72 5 & ARSI ONE RO BEEXIR O
NEBENSHEE~EE Z LiCL B EEZ NS,
FHREEROBEEIHIRETH 26 kn T, 1ZEAED
{EROBEIERRE L 16 kn LINTH o722 &, BRUF
BENEED 26 m/h &/ANED o722 b Fig.3) »b, &
X T 770X 5 I BANEE KB CBE) - [BhE 5
802 LDV, KD/ SUVIRRERRECH B L e
TIENTED,

W
TR ERE S d0  To uill O BRKEERTIE R o & — |
MHEZR, SHRERRI L OBRLDRESERE) (<5
LBl , 1E2ALB) ORMAEDERIIEHT D,
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X ®
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Records of Epinephelus malabaricus and E. coioides
(Serranidae) from the Japan Sea based on photographs

WA - B - i

Mitsuhisa Kawano, Yuzuru Abe, Tatsuaki Nagahama
Ichthy, Natural History of Fishes of Japan, 6: 4-8 (2021)

Malabar Grouper Epinephelus malabaricus and Orange-spotted Grouper E. coioides (Serranidae)
were captured by set nets in the Japan Sea and photographed (specimens not retained). Epinephelus
malabaricus (ca. 82 cm total length) collected from Amarube, Kamicho, Mikatagun, Hyogo Prefecture,
on 15 December 2009 represents the first record of the species from the Japan Sea, and Z. coioides (790
mm total length) from Sogo, Abucho, Yamaguchi Prefecture, on 15 January 2021 represents the second
record of the species from the Japan Sea.
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S TR S, AR 2 Bl H OFEERTH B,

XF—U—F: YA FrAuvind ; AKX, BE

s TLRIFNTEMOKPERGTE & & o 7 —/KpERGTE > 2 —

_21_



Bull. Yamaguchi Pref. Fish. Res. Ctr. 19, 22 (2022)

BRIZES BARBAIRREDOR Y INF LI FENH
First records of Epinephelus morrhua and E. areolatus (Serranidae)
from the Japan Sea based on photographs

ELSS /S
Mitsuhisa Kawano

Ichthy, Natural History of Fishes of Japan, 8: 11-14 (2021)

Two species of groupers, Epinephelus morrhua (Valenciennes, 1833) and E. areolatus (Forsskal,
1775), were captured in the southwestern Japan Sea (Yamaguchi Prefecture) and photographed
(specimens not retained). A single individual of £ morrhua (383 mm in total length) was collected from
northeast of Mishima island, Hagi, on 5 February 2021 and Z. areolatus (296 mm in total length) from
Kawajiri, Yuya, Nagato, on 12 February 2021. The both individuals represent the first reliable record of
each species from the Japan Sea.
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