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Nearshore ichthyofauna in the intermediate sandy beach, Fukiagehama Beach,
Kagoshima Prefecture, Japan

Yukinori Nakane™ ', Yusuke Suda*?, Jun Ohtomi*?,
Yasuhiro Hayakawa*4 and Takeshi Murai*®

The ichthyofauna in the nearshore zone of an open and mesotidal sandy beach of Fukiagehama Beach,
Kagoshima Prefecture, Japan was surveyed. The morphodynamic state of the beach was an intermediate
type with a low tide terrace or ridge/runnel. A total of 68328 individuals composed of 41 families and
more than 68 species were recorded during the research period from May 2000 to May 2004. The numer-
ically dominant species were Engraulis japonicus (30483individuals, 44.6%), Siliago japonica (15846, 23.2%),
Hypoatherina valenciennei (8892, 13.0%), Mugil cephalus cephalus (6137, 9.0%), Trachurus Japowicus (1721,
2.5%), Takifugu niphobles (1527, 2.2%), Lateolabras sp. (1396, 2.0%), Paraplagusia japonica (514, 0.8%) and
Paralichthys olivaceus (395, 0.6%). These species were considered to be representative of resident species
in the nearshore zone of sandy beaches in western Japan. Besides seine netting, Alepes djedaba, Psenopsis
anomala and large individuals of Platycephalus sp. were frequently observed by visual census.
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Fig. 1. Map of the research site and its typical beach profile at Fukiagehama

Beach.
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Fig. 2 . Sampling gear and towing method.

Table 1. Summary of sampling occasions
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720 BREDET Lb, 272bIZRICHEP - TRIB% B
Lize —EIDORMICE L 7zWFMIZH 2 — 3450, RiBERL
#25m, HAMEREIZH400m® Th o 72, 20024E F T EE

Number of hauls

Date Day

Night

Total
High Ebb Low Flood High Ebb Low Flood

May 9-11, 2000 4 7 4 15
Aug. 1, 2000 2 2 4
Oct. 25-27, 2000 6 8 4 18
May 23-24, 2001 2 4 2 8
Aug. 1-2, 2001 2 2 2 2 8
Oct. 31-Nov. 1,2001 2 2 2 2 8
May 15-16, 2002 2 5 7
Oct. 21-26, 2002 12 12 24
May 16-24, 2003 20 20 21 21 82
Oct. 25-Nov. 4,2003 16 16 16 16 64
May 19-27, 2004 12 4 12 8 36
Total 74 40 89 45 18 0 8 274
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Fig. 3 . Monthly changes in composition of major species.
Data were compiled from every year.
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Table 2. List of fish species recorded from the nearshore zone of Fukiagehama Beach. Number of indi-
viduals collected at each month is shown. * Visual census only.

2000 2001 2002 2003 2004
Species May Aug. Oct. May Aug. Oct. May Oct. May Oct. May Total
Platyrhina sinensis 3 1 4
Dasyatis akajei 2 i 1 4
Albula neoguinaica 1 ! 4 6
Pisodonophis zophistius 54 2 15 71
Spratelloides gracilis 2 1 3
Sardinops melanostictus 8 8
Sardinella melanura 1 1 1 3
Amblygaster leiogaster 1 1
Konosirus punctatus il 11
Clupeidae sp. 1 2 3
Engraulis japonicus ! 2 25 4 30451 30483
Encrasicholina heteroloba 1 8 9
Plotosus lineatus 1 1
Plecoglossus altivelis altivelis 5 1 6
Syngnathus schlegeli 4 4
Mugil cephalus cephalus 5780 1 4 19 3 61 7 262 6137
Mugilidae spp. 38 112 1 154
Hypoatherina tsurugae 5 5
Hypoatherina valenciennei 246 6152 235 203 431 857 518 250 8892
Hyporhamphus sajori i 2 3
Ablennes hians 2 2
Strongylura anastomella 1 1
Triglidae sp. 4 1 1 6
Platycephalus sp. 1 1
Platycephalidae sp. 1 1 2
Lateolabrax sp. 10 1 22 44 1 1 27 7 108 349 826 1396
Stereolepis doederleini 1 1
Scombrops boops 1 1
Trachurus japonicus 3 1 2 1 1714 1721
Scomberoides lysan 2 2 8 7 3 22
Trachinotus baillonii 6 13 6 25
Trachinotus blochii 1 I 2 1 2 7
Alepes djedaba 1 1
Caranx sexfasciatus 12 12
Caranx ignobilis 1 1
Leiognathus nuchalis 1 1
Lutjanidae sp. 1 1
Gerres equulus 1 1
Plectorhinchus cinctus 5 5
Sparus sarba 2 2
Acanthopagrus schlegelii 12 12 1 25
Acanthopagrus latus 1 1 1 3
Nibea mitsukurii 1 1
Sillago japonica 4 4 13187 2 247 255 1 73 509 1556 8 15846
Upeneus vittatus i 1
Terapon jarbua 1 4 6 14 25
Rhyncopelates oxyrhynchus 3 3
Microcanthus strigatus 2 2
Girella punctata 5 1 1 16 23
Psenopsis anomala 2 1 3
Polydactylus plebeius 1 2 3 6 1 13
Matsubaraea fusiforme 1 1 1 31 2 6 42
Petroscirtes breviceps 1 1
Gymnogobius urotaenia 304 1 10 315
Gymnogobius castaneus 35 35
Sithouettea dotui 18 18 36
Favonigobius gymnauchen 12 28 7 1 48
Gobiidae spp. 1 6 8 1 126 142
Sphyraena pinguis 23 23
Sphyraena japonica 110 5 115
Paralichthys olivaceus 4 7 2] ) 20 2 285 2 53 395
Tarphops oligolepis 3 38 89 130
Heteromycteris japonica 20 3 23
Paraplagusia japonica 11 18 79 46 5 14 10 85 78 110 58 514
Arelia bilineata 19 i 1 1 22
Rudarius ercodes *
Canthigaster rivulata 1 !
Takifugu niphobles 44 61 31 45 64 42 34 48 241 809 108 1527
Number of individuals 6553 96 19550 440 363 540 365 676 2551 3420 33774 68328

Number of species 22 10 23 16 13 14 20 13 18 28 26 68
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DT, HhEAERES L ONEKBE TR S W28
DY R NEFT, BHEAORIC % D) - BIRERRE
OHRTEGFENTLERT, U A MIZAEZOMIC,
R & AREEAE, &R, B (LR, Py
i, HEEEE, BT, B o (D&M, NAZR)
#EL, —HOREICEHHAL L UERMKK (Figs. 4
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Subclass ELASMOBRANCHII (RERHERH)
Order RAJIFORMES [T A E]

Suborder RHINOBATOIDEL (#7 & ¥ AHH]
Family PLATYRHINIDAE (7 574 X #}]
Plaiyrhina sinensis (Bloch and Schneider)
UCHIWAZAME 757 A

4:221-332mm ; L ; D/N.

Suborder RAJOIDEI (= A HiH]

Superfamily MYLIOBATIDOIDEA [ I Y2 L#})
Family DASYATIDAE (74 =4 %)

Dasyalis akajei (Miiller and Henle)

AKA-EI 7HhxA

4;244-1200mm ; L ; D/N.

Subclass ACTINOPTERYGII (4:fEHE#E)
Order ALBULIFORMES [V +4 7 ¥ E]
Family ALBULIDAE [V } A 7 V%]
Albula neoguinaica Valenciennes
SOTO-IWASHL vV AT ¥
6; 30-65mm ; L/H : D.
FTRTCOBPEFL T 2T 7 VAL TH o7z,

Order ANGUILLIFORMES (7 +¥E)
Suborder ANGUILLOIDEI (77 ¥ H)
Family OPHICHTHIDAE (%7 3 ~NEH})
Pisodonophis zophistins Jordan and Snyder
HOTATE-UMIHEBI &% 7% IAY
71 ; 246-414mm ; L/H ; D/N.

TEEZERE, TTOEEIEEICRES Nz, K&
W, IWOREHrEIcBW T REOAMCHEBRL, BEE
DHEER BV TRBAOAEHLHFRIIT2RETHAS

~

Do

Order CLUPEIFORMES (=% » H]
Family CLUPEIDAE (=3 ¥ #]
Spratelloides gracilis (Temminck and Schlegel)
KIBINAGO F ¥+
3;57-75mm ; H; D.
ARETE DT 3 EELPRES P o724, IO
BAHFrIETH, EREEFBOTREAREFSD, &b
ZRESNIBETH -2

Sardinops melanostictus (Temminck and Schlegel)
MAIWASHI <A T %

8:14-27mm ;L ; D.

K EETH S EGIRES DA TH o722, IIOR
tHIETREE4APL6AE, 9 ALLLARIIRT
Ty 7 AROEEFE CRES TS,

Sardinella melanura {(Cuvier)
OGUROIWASHI #7wmA4 7%
3:39-78mm ; L/H/E ; D.

Amblygaster leiogaster (Valenciennes)
YAMATOMIZUN ¥<hF3I X
1;88mm ; H;N.

Konosirus punctabus (Temminck and Schlegel)
KONQSHIRO o/ U
11 : 236-260mm ; L ; D/N.
W EETHBAFIEFRES N OATH o727, L
EETEFEOMAIRELSABTH oM,

Clupeidae sp. = ¥ » BRI =M
3:28-35mm ; L/H ; D/N.

Family ENGRAULIDAE (1% 2 54 7 V&)

Engraulis japonicus (Houttuyn)
KATAKUCHIWASHI #% 75473

30483 ; 19-110mm ; L/F/H/E ; D.

2003EE TRIFLALTRES NP o729, 200455 F
121 8 @0 BAET19-69mm D FER AS3045EMIRE = iz,
FIFEA AT o KRR TS, RERICRES B E
B4 4 X OB TR S 15 200-300f8 4 /m* D /%y F5°
e s NI, AEOHAZIUOBRIH7IE™ Y, KEEHE
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ETRESy FIRICEBRTL2RAPEHHRTHER ST,
5o

Encrasicholina hetevoloba (Riippell)
MIZUSURURU 3 X ANV
9:64-80mm ; L/H;N.

Order SILURIFORMES [} < XH)
Family PLOTOSIDAE (= XA #)
Piotosus lineatus (Thunberg)
GONZUl I A A

1;113mm ; L ;D.

Order SALMONIFORMES (44 H)

Family PLECOGLOSSIDAE [7 %}

Plecoglossus altivelis altivelis Temminck and Schlegel
AYU 7=

6;40-111mm ; L/H/E ; D/N.

RAETIIF L ALTRESN Lo/, LEE?,
JUMTERY , REEEEERE©, WOBRLHrE 2T
BEBORELOREITRE SN T, 200445 A2
111mmOFEE 1 BEFFES ALY, Jiud, FERER
EHE CORMIICLY, EEOMI»PLHRHE LD TR
LWrkEZLND,

Order GASTEROSTEIFORMES [ 77 4 B)
Suborder SYNGNATHOIDEI (3 ¥ ¥ v AHH]
Family SYNGNATHIDAE (Z7 U9 4H#)
Syngnathus schlegeli Kaup

YOIIUO FIoywd

4;70-145mm ; F/L/H ; D.

Order MUGILIFORMES [#5 H)

Family MUGILIDAE (F %)

Mugil cephalus cephalus Linnaeus

BORA K7

6137 ; 16-265mm ; L/F/H/E ; D/N.
BIZTRTORETRES L2, LT AItEL,

KELMED.7% (6119EMK) FSEAICRES iz, RE

BEH L EEN S AT, AEIK HEOEEHEO—ETH

b, REMR (Fig. 4) 45 L, 20-50mmDHEEAEE

5 AL, REQIAIEI00mmI i KET 5 &£ 2

bhd, B, BAFICKEOBERITELEL? DRI
RO BT HEZICBEESNAZOT, 202 £5100mm
A A LD e REMEGRYD T VRES NG o ZEAD
PEDTHAHI,

Mugilidae spp. & 7 BHRFEEE
151 ;2 -102mm ; L/F/H/E ; D.

Order ATHERINIFORMES [+t Tm A 7 ¥ H]
Family ATHERINIDAE [(Fyouy 4 7 28]
Hypoatherina tswrugae (Jordan and Starks)
GIN-ISCIWASHI ¥4 V4T

5;119-127mm ; L ; D.

Hypoatherina valenciennei (Bleeker)
TOGORO-IWASHI + o odu® 473
8892 ; 9 -188mm ; L/F/H/E ; D/N.

REE 8 A ETRTORNECTRES N, FEI S
FoFATY, YOFRALDOWTIFHICSE (RESR
2o SRR B DS AT, AMIK LEOEETED
—TECTH D, FEMEK (Fig.5) #AH5E, 20004 L2004
FEOI0FITHI L 72260-70mmiZF — FEHFD 7NV — 79,
BAE 5 FITIF0-100mm B EICRET 2 £ 5D, &
AER 2 T3 100mm BT & o 8 f T & 71 % 100 — 200

Mugil cephalus cephalus
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Fig. 4 . Monthly changes in composition of Mugil cephalus
cephalus.
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Hypoatherina valenciennei
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Fig. 5. Monthly changes in composition of Hypoatherina
valenciennei.

B/ m® OB ATER S iz,

Order BELONIFORMES (%" 8]

Suborder EXOCOETOIDEI (¥ #HiH]
Family HEMIRAMPHIDAE (4 3 U %)
Hyporhamphus sajori (Temminck and Schlegel)
SAYORI #371)

3:45-88mm ; L/F/H ; D.

Family BELONIDAE (4" #)
Ablennes hians (Valenciennes)
HAMADATSU N= 5

2 750-760mm ; F ; D.

Strongylura anastomella (Valenciennes)
DATSU #%v
1;730mm ; E ; D.

Order SCORPAENIFORMES (# % T H)
Suborder SCORPAENOIDEI [ % ZHH]
Family TRIGLIDAE [ & #})
Triglidae sp. &7 R YR KFEERE
6;11-95mm ; L ; D.

< B - AT

Family PLATYCEPHALIDAE (22 FE)
Platycephalus sp. I F @K FEE
1;278mm ;L ;D.

BARCIE 2D 2 FIE (2 Y/ TF Platycephalus sp. 1;
< IF Platycephalus sp. 2) AHERT A%, FEShL
Rz FBOEREHR 5000, FEHESWTho
L DY Lz, WEWCKRAERE L, R
L& o THRES NI L EEORTH o 7278, HREE
Tid, 300-500mm D REMERAEMEARIER S iz,

Platycephalidae sp. I FFlKEEM
2;49-67mm ; L/H ; D.

TSz 2 BHRERAOTEBESEZHBL TR
WIWRETE adrolahy, Pl baFRUSDaTF
BHgHLE2 615,

Order PERCIFORMES (A X ¥ H]
Suborder PERCOIDEI (A A FHEH]
Family MORONIDAE (A X %)
Lateolabrax sp. AR F BRFERH
1396 ; 20-620mm ; L/F/H/E ; D/N.
WEETHRES N AXFBAEL, BNo 3@ (AX
F, BFAXF, 74071X$)@@Tmtﬁbﬂf
V3, BN R MERE CRFETE 2RSS o
Foo D L OB 2B ENE IR TV A L
zahéﬁ,zzfimmm T RTEAXFBELT
o iz WEEICHETIRBARBEICEL TE, 4735
RS B ANETH L, ABEAEETRTORE
TSN, FEBAERREENSATREECESHED
—HETH o, REMR (Fig.6) 2AbL, S5 FI0E
50-100mm BTE O A, 8 AI1Cid150mmaifk, 108
I 200mmBT AV B~ FABB L TwE, AXFOEHE
BECET AEMRY 2 8F 10T UE, REEOERTIC
HMERT 2 AXFEHEEE, TRAEGTLIRBETHLLE
Abis,

Family POLYPRIONIDAE (4 ¥ 7 F#l)
Stereolepis doederleini Lindberg and Krasyukova
OKUCHIISHINAGL #* #2754 ¥+ F
1;25mm;L;:D.

Family SCOMBROPIDAE (& %)
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Lateolabrax sp.

May N=10
Aug N=1 8
8
(= Oct N=22
p
0
© May N=44
S
O ™~—
E Aug N=1 8
© N
£ Oct N=1
ES
g May N=27 ~
o (@)
= Oct N=7 N
5
= May N=108 ™
(@)
Oct N=349 ga
May N=826 g
o
N

0O 100 200 300 400 500 600
Total Length (mm)

Fig. 6 . Monthly changes in composition of Lafeolabrax sp.

Scombrops boops (Houttuyn)
MUTSU 4
1;6mm;L;D.

Family CARANGIDAE [7 V#]

Trachurus japonicus (Temminck and Schlegel)
MAA]l =77

1721 ;19-172mm : L/F : D.

AEGOR LI RERETRESEO—ETH o7,
MEETOREBEEEIS P o2b 00, HYEEE L E A
R Db ofcie, BEEELEALER WV, BKBET
($30—50mm DA T & 1172100 — 2001 fF/m* DFE N
FEETE .

Scomberoides lysan (Forsskal)
IKEKATSUO A 57w *
22 ; 25-161mm ; L/F/H/E ; D/N.

B &ALOBEA10HISHES Lz,

Trachinotus baillonii (Lacepede)

KOBAN-A]l zanNr73o

25; 52-229mm ; L/H/E ; D/N.
FREZIOFICORRES 2,

Trachinotus blochii (Lacepede)

MARUKOBAN <) a/vr

7:19-134mm ; L/F/H ;: D.
BOKBIETI, 7 7 7HICHF VR LIk L TS

BRPERES N,

Alepes djedaba (Forsskal)
KUROBOSHIHIRA-A]l 70K eI57Y
1:100mm ; F;D.
BARBE TV I NV AR, 75 5EICENRD
£ SR Y A EEABE SN,

Caranx sexfasciatus Quoy and Gaimard
GINGAME-A]l F»HATY
12 ;156-193mm ; H/E ; D.

Caranx ignobilis (Forsskal)
RONIN-AJl aw=r7Y
1;165mm ; E;D.

Family LEIOGNATHIDAE (k4 J ¥#)
Leiognathus nuchalis (Temminck and Schlegel)
HIIRAGI vA 7 F

1;73mm ;L ;D.

Family LUTJANIDAE (7% A ]
Lutjanidae sp. 7T ¥ 4 kR e
1;34mm;H;D.

Family GERREIDAE (7 U4 F#]
Gerres equulus (Temminck and Schlegel)
KUROSAGL 7 O ¥
1:16mm ;L ;N.

AW Tt ALTRESN Do 7ohs, HEE?,
Wi, HHFrE Y, WEEZECAMNERE ©
RAEOMANEZ CRESN TS,

Family HAEMULIDAE (A % %/)
Plectorhinchus cinctus (Temminck and Schlegel)

KOSHODAI ¥ aw ¥4
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5;40—75mm ; L ; D.

Family SPARIDAE (¥ 1 %)
Sparus sarba (Forsskal)
HEDAI ~¥A
2;16-19mm ; L ; N.

R EEEECIHINTER , 2B 2, 47 & ® T,
5 B IC10mmATRDOMAN S CRESN TV B 2%, KB
TH 2 BT REE NI /T TH B,

Acanthopagrus schlegelii (Bleeker)
KURODAI 27 u#4
25 14-27mm ; L/F/H/E ; D.

R B CIRBRERERES D L dp o 7278, TH s IETIEH
BBSCRESN T2, REE5 AlZoARES
7o

Acanthopagrus latus (Houttuyn)
KICHINU FFX
3;329-380mm ; L/F/H ; D.

Family SCIAENIDAE (=%}
Nibea mitsukuris (Jordan and Snyder)
NIBE =<

1;277mm ;L ; N.

Family SILLAGINIDAE (¥ A%})
Sillago japonica Temminck and Schlegel
SHIROGISU YT F2A

15846 ; 14-282mm ; L/F/H/E ; D/N.

FERAY 7 FATVIZRWTECRESH, SR
EHEELE, WEECBIABEEEN—TETH L, KfE
131/ T100mm, 2 B Cl40mmiZBE L, 5 R TIL200mm
ITHET AW . 72, BRI APL8 AT, Hd
IRCTHIEPEINL, 2BRTRTTHFERTEY,
INLEREE LS OEEME (Fig.7) 245 L, 2004
£0 5 A I2HRE & 72150~ 200mm O ATME 413 E I BE
YA RXLHBEZELOND, &AOGRRABIZBBETCAIL
AOBLH -\ oFRLE—FK LI,

Family MULLIDAE (& X J#)
Upeneus vittatus (Forsskal)

MINAMIHIME]T X+ Ik AY

B - A

1:66mm; E;D.

Family TERAPONIDAE (¥ <4 % %%}
Terapon jarbue (Forsskal)

KOTOHIKI =Rk

25;9-119mm ; L/F/H/E ; D/N.

Rhyncopelates oxyrhynchus (Temminck and Schlegel)
SHIMA—ISAKI ¥< A4 F
3,15-204mm ; H ; D.

Family MICROCANTHIDAE [ 4 % ¥ 4 #)
Microcanthus strigatus (Cuvier)
KAGOKAKIDAI #1TAF ¥ A

2;13-20mm ; L/H ; D.

Family GIRELLIDAE (* ¥ 7%}
Girella punctata Gray

MEJINA AT+

23 ; 15-31mm ; L/F/H/E ; D.

Sillago japonica
25
0
25 Aug N=4 S
0 o
s 80 oct N=13187| | €Y
N’
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O 0
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N May N=1
- ay N=
9 S
— o
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=
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o
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OLE N
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Total Length (mm)

Fig. 7. Monthly changes in composition of Sillago japonica.
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Suborder STROMATEOIDEI (£ A% 4 #H)
Family CENTROLOPHIDAE (4 K ¥4 )
Psenopsis anomale (Temminck and Schlegel)
IBODAI A K%+
3 45-67mm ; H; N.
BRBETIE S 7 7RICHF VIR £ ISR LT 218
(ENAR R R (A

Suborder POLYNEMOIDEI [V 842/ Y ufEE)
Family POLYNEMIDAE (/3% 2/ ¥ a#)
Polydactylus plebeius (Broussonet)
TSUBAMEKONOSHIRO v/ "x 2/ 1

13 ;47-181mm ; L/F/H/E ; D/N.

Suborder TRACHINOIDEI (7 =FZHH]
Family PERCOPHIDAE (k7% % + 7 ¥ AH#)
Matsubaraea fusiforme (Fowler)
MATSUBARATORAGISU =YNJ FFF 2R
42 ; 18-72mm ; L/F ; D.

Suborder BLENNIOIDEI (¥ ¥ REEH)
Family BLENNIIDAE (£ v ¥ ¥ RHH)
Petroscirtes breviceps (Valenciennes)
NUIGINPO =V F U H

1;4lmm ;L ;D.

Suborder GOBIOIDEI [/\¥HEH]

Family GOBIIDAE (/\£#})

Gymnogobius wrotaenia (Hilgendorf)

UKIGORI w7 & I7)

315 ; 15-38mm ; L/H ; D/N.
AL 5 AICOARREE N,

Gymnogobius castaneus (O’ Shaughnessy)
BIRINGO ¥VY »
35;16-26mm ; L/H ; D.

Silhouettea dotui (Takagi)
SHIRANUIHAZE Y XA NE
36 : 32-40mm ; L/H ; D.

Favonigobius gymnauchen (Bleeker)

HIMEHAZE EANE

48 ; 15-71mm ; L/F/H/E ; D/N.
AHEIF 5 AlcoARES R,

Gobiidae spp. NERRFEEE

142 : 13-226mm ; L/F/H/E ; D/N.

Suborder SCOMBROIDEI (3F/V#EH]
Family SPHYRAENIDAE [/ ¥ A%}]
Sphyraena pinguis Gunther
AKAKAMASU T AaH< A

23 ; 37-66mm ;L ; D.

Sphyraena japonica Cuvier
YAMATOKAMASU ¥ < bHT A
115; 33-109mm ; L/H ; D.

AL 5 AlCoARES NI,

Order PLEURONECTIFORMES (7 L A H)

Family PARALICHTHYIDAE (& 5 A%}

Paralichthys olivacens (Temminck and Schlegel)

HIRAME E 5 X

395 ; 15-310mm ; L/F/H/E ; D/N.
KERILALORECHRES L, Ll fko
97% (376MEMK) A%5 AICHRES /e, BREMMEE & HE
PoHT, FEERELEOESEN—TETH L, KEH ]

FTHEMmATRICEF THRET 2D 2L 2EF2 B L, K

FETRESNAZIZTRTOBEL L ERBTHS ),

REFREICHECHEICERS BT 2 Lid—RAIZHS
NTV A%, R EETII190mm % 842 2 B E o Efs0E
CALBRESN R o7 (Fig. 8), FD7z®, FOEN

WREFY A BEIORERICR Y, 10A»LEESA
DEICHE~BEI T2 L ELLNS,

Tarphops oligolepis (Bleeker)
ARAMEGAREI 77 A4 LA
130 ; 14-102mm ; L/E ; D.

13 & A EDOEMED S BICRES N,

Family SOLEIDAE (%% ¥/ ¥ & #)
Heteromycleris juponica {Temminck and Schlegel)
SASA-USHINOSHITA %oy /v %
23:81-125mm ; L ; D/N.

Family CYNOGLOSSIDAE (73 / ¥ 4 #})
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Paralichthys olivaceus
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Fig. 8 . Monthly changes in composition of Paralichthys oli-
Vaceus.

Paraplagusia japonica (Temminck and Schlegel)
KURO-USHINOSHITA Zwuwi /i ¥

514 ; 25-312mm ; L/F/H/E ; D/N.
FEETRTORETHRES N, REBERE L EHEL
AT, REEOESEO—ETHE, KEEIZE, &F
Ly EETIEZ VA, 5 AI220—30mmOR/MBEH HH
T3 (Fig. 9)o £NHEFED 8 A121340—70mm, 10H
[242100mmdE, 1#E#HO 5 AiCid120mmiEEE, 10712

200mmiEEICE THET S LEZON 5, Fig. 9 D&kl

BEA» G, ZOROBERZED I LEEETH L, K

BOEHEBRRICET 2032 SZ10¢ 03, Rk
IR 4 AT THBBL, RSB0 2 A

BTHAI,

Arelia bilineatn (Lacepede)

OSHITABIRAME ## ¥ ¥ EF A

22 ; 204-382mm ; F/L ; D/N.
REyy/vsRoruys /oy bidRBah, KL

REMBIRD 3B L 72,

Order TETRAODONTIFORMES [7 7 H)
Family MONACANTHIDAE (% 7/ %)

* Rudarius ercodes Jordan and Fowler

AMIMEHAGI 7 3 ANF
0; 30mm ; L ;D.

HR TS CIRIES U o 127, KIS T Y 5
TFRICE Y Ro TERT 2 BEIFBE SN,

Family TETRAODONTIDAE (7 7#]
Canthigaster rivulata (Temminck and Schlegel)
KITAMAKURA ¥%=<7 5

1;33mm ;L ;N.

Takifugu niphobles (Jordan and Snyder)

KUSAFUGU 24 7%

1527 ; 10-209mm ; L/F/H/E ; D/N.
RIEETRTORETRES W, BEBEGELEED
AT, WEEDESEO—HETHL, AEOEINEAL 5
Ahb7AThHarw ek, sRICHRESLA
10-30mmO A (Fig.10) RZFDELETNTHA I, LA
VI ALETE- FOHERE RN, ThoidBEDS A
{24260-70mm, 108 (C12100-110mm, & & IZHEDI0A I
F120mmBE I TICRETAOTR RV EEILRD,

Paraplagusia japonica
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Fig. 9 . Monthly changes in composition of Paraplagusia
japonica.
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Takifugu niphobles

o

S

. S

- AN
N’
L
©
-
e

2 Py
e

S

£ =
Y-
o
-
o

£ S

£ S

= AN

(9p]

o

o

AN

#

)

' ']

0 50 100 150 200

Total Length (mm)

Fig.10. Monthly changes in composition of Takifugu
niphobles.
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