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LESTIHEHROHFEIEROETEEFICHONLRE
IR —"* - KA - TR

VR B RE R A Y EREERIOR, T 739-8528 IR B IR IL By eEII1-4-4
D RBRERATEWEE, T739-8524 I BIRHUA BHHEILI-1-1

E B  SFECESHLABEEYSEETAIENHONTEY, AEICLTIENFER
FTVEETHL I EMNRBEENTWS, L L, IFEIEENICED LS 2AEFSHRTOH
KZOWTOHRIZZL e 22T, I FEIBE BB INTVELEEBROITHEHREIZB
T, AFHBCHETLIAEHOBKERALEE2011ESH L10BIZER L2, v FOET S NAK
PES-9m % IR o THSOm K L 2475, KPBEPICHFEET A8 L EERERE L. &R
Eh, THFORELALEETTENRET SN TH L RWEICOWTHEL, D~4005 D KE
FI L D BFHCH MO EE R L. FOFIETRTHY, BREERB LUV EHICAS
NBBECThH o, ZUFA, THEEIINE, TIANE, IINFOLTED, FAEZERL
TETRTICBVTHEASZD O, & FERE~OJESHOE ALz, HBAEEB LU
HBRERE, ~HEORELEFEEILEL, IHVFOEEIEY, IVERLAPEELF
DHERTLRD I EIRBEN.

F—U— K BBAAEYE HBEEAHE BAkECVR EBE I XEXETER

1

EEBR I FOERNBETEEPBRALZKIEE LTHONTEY, FO0 FESIKEE 5O 5 BHEHFEIT
200ha 12b B ((RH, 2000 ; A4 - 34, 2003 5 A&H:, 2007). F FHIL, eI & o TH T - BEEES
BAFCREE SN 70— ML o TKEIZENPATBY, ZOBERIOAXONERNER Y RY T H4
OEB (AL r &—) 2KPICRY TIFAEEL ho T b, COBBEFRFEIX “RET” &fudh, oL s
¥ — %408, 20cm I TH 5 L729-10m D4 (FTE) 25, 10oDEITH600ARD MY TIFohs (R - &R,
2003 ; 7k, 2007) ETEIZIE, vAFOREELEDIZ, 7VVRE KSVE a7 s VELREOETIEREY
PHEIFESENET LI MO TEBY GEJIl, 1985 FHES, 2008 ; Glenn &, 2013), Fz#h s 2 fH4
PRAiGnm e LTARTIAEIHE - 5752 L6 TS GR)I], 1985 ; FHES, 2005, 2008).

el (1985) &, A FRICA SN EYBHELRETLEEIIBVT, 7084, oV INFLRENFED
fFEEW L LTHATAAENEET 22 S5ICRETEREEENOSL LTEETLF VR (Y
FrRE), NEER PSRBT AEMYH D I EERBRNRARICETSERLLTwE, TOXHIT, HFER
BHEAREICERL D 2WREESER I T2 00, BANICY FEICHBET,ARICHET I EHY - €2
W27 — & 25 L 7-ERAIEZ Lve BDRVWEERE LT, BFES (2005) &, EEEILBO I 12
TRILMBE SIS L D IERORBICHBT 2 AHOBRERNELER L, 20BOAELHAL TV, TALD)
%, 7 0 ¥4 Acanthopagrus schlegelii, 3/ 0 2 F Pannahia argentata, < 3% L A Pleuronectes yokohamae,
7%/ 5 INX Thamnaconus modestus, 3 » 7 % Takifugu poecilonotus DSTEDIREEF I SAEDSE % #%
R, INLOEBEDEL C THFEHAROEAYIHLERICHERINZZ LEHREL TS (FES, 2005,
2008) ZOOFERIE, WX EOFETABENCNOOABOEFICEOBER UL TWE I EEBIRIEL

il
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Twb, 72720, BEEICEN SNARETKPILREZ SN M3 ETEOMBE L UETELICE, FIL
WPVEOFETEIRREGPEE AE, FIUNIESFET I O LFESNS, L2L, Z X EOETHE
PIZHBET 2B OWTIEREREAIFEST, ALREAHEE L Toh FEOEETMA O O ERHK
RIEBEHRITNF 5 TIE R,

£ ZTARBETIE, LEBELHEOREN 24 FEXBETEE Y — >V ChITHETZHEAKRE L, &K
BAERL-BRBIRICLD, 73 ROETHEOBENIERTIAELEEL, /FHOBTLAERED
EREr LVPRICT 27— 2B TAS L2 BME LEJARED I FEIZALNAEY X b 2#E L,
HFEREOBTCAEREDKREMIIOWTEET S,

MHETHE

WA WEPERORESERICBV T, KBOBEEIIE U THEREAENSKE CEBL, E»sfi
P TOBKRBHICHELDBELASNLIEEIZHL I EPHONTWS (FAL, 2010 EHS
2010 : &5, 2013) ABIETHE, AFEIIFNMCAEE LV S (HERET A L2 B, BAREIIC
H7- 5201148 AS5H L20114E10 A3 HICHEHKRAEZ EM L 720 8H L 10H OAEQ O ARRIZ 2 Nns5.4(Fi)
&5.7 UhED), BHROEEIRZSSENLENI332 (R TORMI30cm) &£13:55 (325cm), TFHIEZASZNE
107:16 (62cm) &07:11 (53cm) &, \ZIZEBHOBY - BINEHTH 572, VIR BITEIEEO BHIEk
FAEXERL 72 (8A11:25-12:40, 108 11:30-13:05), FAEHORBERFENTH o7,

HEBATIL, ZROHFEFFEIN TV EEBILROLBEILHBHMNE L Lice YV XFOFRELH
BEL2010, EPLEICPTTOEKE - BESOEBKERT TN F25-10m TIWTEF S5 B
OB ICHIE LA TH Y, FEGHTRBOKEIT20-25m TH o 72 HFEIRB/M KT RICHE
AEHETHE26m, H10m D% 1 XD FHEIFOL b, ZOETICEEMAFO—LVEOKED 70— b A5E
EEN, KALICEPALZBEP O HEE2NEET2IL Y 7 I $HETELZ > TETEINT W, i3
TAL¥—O— 7L o THIZ6EERE ENT WA, T FOFET - KERESFES L OB ERRE S
TWIR2BE T R E Lz,

SADHAETI, Y HFOEYIHLBIEAIFEYFEERREOR FEFLLOBEREE: /2"
EWEIEN D) (LUT8H late & B Fig. 1A) &, I VNS RFFEWS B viE (LLUTSH
early f£ & ¥ | Fig. 1B) D20% AR L LA (Jh#E132°25 047, BE34°16 1) ZOET - BEBIRE
DR BEOHIE, DT TEVIGEGESATWE, 2F), BERFALEBCAEEL TV,

108 OWEREICIE, 88 late BMIIKBITEBEEOL-OIZ (EBEES FOKBITHEAI0A15H), T
TIZUH ORERSIIEE Lol 2T, YTFOENIFPZVER, FEEWISHAEELEL T
LRlOEEFENGE Lz (LUT108 late B2 &B T 3) (Fig. 1), ZDOHIL, 8H late HO#20m M
R ST/ (Jbf8132°25 007, BURE34°16' 19" $7z, SHEHEMED carly 713, 108 OFREERC b F—
WEIESTBY, $RITFEFNUILREIRELTBLPRNBFEY D SIFLHIZRWIRETH 72
(BAT104 early #£ £ 1.5 ; Fig. 1D)o S5 D20% 10H ORESSHE L7z

8H late MOETEIIBWCE, ¥ FE "ERIVER ShTBY (Fig. 24), KiEsm » 5 B L FXKE
15m F TET ENTW 2, 8H early BOFETHETIX, “HFIIKEETHLETEINS "BHRY” Thotz
B, IHTFEETTHEHEOERPBICEE SN UFROETIRE RERY) 12%->THBH (Fig. 1B),
< HFIIKIFELSm FTHREL Tz BIEFICOWTRETED LKL S PR T TCOKE-13m &, BEHIC
DWTITETED FTEHOKEL-5m % AEKRIEL Lizo KREIIKE2LM THo7ze 10A late & 107 early
B, WTHALKAETAOYTXTOETIHES "ERY" T, KiFE9m LKIES.Sm FTELENTH X
PEEL TV WERL A X OET SNAITIZHROKIEIZH 72 5 KIES-Tm % FEKELE Liz. M
DRENKE24m TH o 720 FEKEOKIEIE, 8 late T 0522C, 8A early EAR6T, 108 late A
24C, 10 early #£4926C &, 1 FIZAEDOKBEETH 72,

BARE YIRS, DTOFECEML 2o AF2—\BKEFHOAAEESEDS, BEEFNFROH
EHRFEICBVT, B2000EL (52m) 2> Two Dk L (GEREE24-3.5m/ 5), ETEOEH



I T 71 e fiR 27

Fig. 1. The four oyster rafts investigated for the underwater census survey of fishes, moored off Eta-shima Island,
northern Hiroshima Bay (34°16'E, 132°25'N). In each of two study periods, August 5 and October 3, 2011,
the rafts maintaining well-developed oysters (called “late raft”; A and C) and those having small oysters
without harboring conspicuous adhesive animals (“early raft”; B and D) were surveyed. The rafts A and B
were observed at August, and the other two were done at October. Oysters were dropped underwater at
depths of 8-15m (A), 0-4.5m (B), 0-9m (C) and 0-8.5m (D).

BIUOZNOLONEIEZBE L, HEMER LA L EEKT L7z, SEOMEBEHNIZIBLEOX
10053 CTHh o 720 FEKIETOKFOERE L, WAL & BICBLE7-8m Th ), T HEFI ORI (4}
lER & D RSm WES) FCTEESHAME Lz, T/, TUIIVA AT TOmMERE »BETHEORIC
HbETERML, AHEFZEOFNNY &4 HIVEITE ORFERE HBIAZIE L 72,

I IXBEETOREREICED L) 2AEIASNL O % BREAET 5729, 105 late 2 5 5RIC,
Kig24m OKIE T THEHITL, HBABOBIERHEHEZHAAL, KEOEREII2ZMIIET, BT LAETED
TAX =L EDPHELL TB Y ERTHo72720, KETOFEIZSTIIEIR- 72,

HELAIE O SR 72 [7) 52 24 L FE D E %13 Nakabo (2002) (26t - 726
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DFEICHAShIREREDRY

8H L10HIZBT B D~4005RDBAE Y ZXICL Y, HFEOETEEENICISHREOAEOHER
ZRER L7z (Table 1)o THHIZMA T, # FEMETOXEIZIAEEERL, BEH16824B 0 BRTFICE -
72 (Table 1)o

Table 1. Fishes found on the oyster farming rafts moored off Eta-shima Island by the underwater visual census
during warm water season in 2011. The late raft and the early raft maintained well-developed oysters and
oyster spats, respectively (see Fig. 1). As a representative of the abundance, mean of cumulative number
of individuals in each census survey (n=>5) are also given for each species. Significant differences were
found between the late raft and the early raft both in the abundance and in species number (P<0.01 each)
in both study periods. “B” indicates supplemental records in a limited observation (5min) at the water

bottom (23m depth).
August October
% & m & Late Early Late Early
raft raft raft raft
Atheriniformes F7 IO A7V H
Atherinidae by T4 7 FE
Hypoatherina valenciennei N = R Y A 7.8 10.0
Scorpaeniformes % ¥ TH
Scorpaenidae 747 4 T
Sebastiscus marmoratus AT B
Sebastes inermis AN 0.2 B
Cottidae # ¥ H#}
Pseudoblennius cottoides THEeTFNE 0.4 0.2 0.2
Pseudoblennius percoides TFNE 0.8 0.2
Perciformes A X ¥ H
Moronidae A X *§}
Lateolabrax japonicus AZXF 0.2 1.0
Carangidae 7 V%
Trachurus japonicus *TY 2.8 103.0 26.0
Sparidae % A #}
Acanthopagrus schlegelii sayA 38.0 0.6 8.8 32
Embiotocidae ¥ I & 5 %}
Ditrema temmincki =) 43.0 15.0 1.4
Neoditrema ransonneti ¥y T 0.4
Pomacentridae A X X ¥ A #
Chromis notata notata AXAT A 0.2
Oplegnathidae 1 ¥ ¥ A %t
Oplegnathus punctatus A THTA 0.4
Labridae 5%}
Pseudolabrus sieboldi FYHHT S NARS B
Tripterygiidae ~Y ¥ 2 K%}
Enneapterygius etheostomus Y X VR 0.2
Blenniidae A V& R#H}
Parablennius yatabei 4 VEVR 2.8 0.2
Omobranchus elegans FNIy 0.4 0.2
Gobiidae NEF}
Tridentiger trigonocephalus 7 hA E I =t 0.4 0.2 3.6 0.6
Siganidae 7 £ THt
Siganus fuscescens TAT 48.0 2.8
Tetraodontiformes 7 7 H
Monacanthidae 7 7 /N FF
Rudarius ercodes T IANF 22 0.8 2.4 24.0
Thamnaconus modestus TITINF 0.2 3.0 0.8
Stephanolepis cirrhifer HATNF 0.6 0.2 1.8 22.0
Tetraodontidae 7 7%}
Takifugu pardalis eHr7T 0.8 0.4
Takifugu poecilonotus =R 0.4
Takifugu niphobles i 0.8
Species number (n=5) 8.6 = 2.1 4 £ 0. 90+ 14 5611
Abundance (total individuals/survey; n=5) 102 + 39 2+ 14 187 £ 65 80 = 20
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NI (1984) 13, AEEICHIET ZABOBRBEREL, AEOTHM WIS LAUTO6H 7T — 1255
LTw5 ; 18 MEOEMAMEZ LEL T FF, 7THITo O, T8 Oz L ho
—ER A Rl S8 B R, WA 13&ALREREICEMIC WA ZORRERICHFLET S I AR
A, VA EIREICEMATENL & 2 b OORIEME L OBEHIHN T RVWT Y, $8, 7)) L
KHoOBENL O, VE : BEREOFEEZ F 072 LEL LAVIREIMOATEF LGS~ 70, U,
YA TR EBDTEKIOE NS D INLDXGDH) bIVE L VENZARED BT MBS 2 HIfI12H 5.

ARWFFENC & o TH FEOE T EBEENIZHBDRD ON228F D) 6, SAREROMICTEEFESI N b
¥ 07 £ 7 3 Hypoatherina valenciennei 1%, FFEDHENLEEMIEBLZIDTHY), I FEAOFHV
EFEEEE IO LIFEZIIC v, F2, WRER L BICHBIL TWB < T ¥ Trachurus japonicus |22\ T,
X F ST RFEYCREEY I —RICFE VA I EFLCHONTEY hL, 1978 1 /NI, 1984), A
HTOHB L EEROF—RN M L Bbhs, Th62MiE, Al (1984) ORGONVEIZHL S 5
LDTH 5o

HABETEBERICHERE LR8OS S, vV FoRERE (ETHROES) B X OHER
HICDH 5, T_ToEICHE LTI L -AaFEIX, 795 1 Acanthopagrus schlegelii, 7 714 &</
¥ Tridentiger trigonocephalus, 7 3 A N Rudarius ercodes, 71 7] 7\ Stephanolepis cirrhifer D4 T -
72 (Table 1; Fig. 2)o S0 ) B/ANIARONER T A A E v NEiE, YT FBLONEEWIIESE L TE
LTBY, ZNOOEWDED 23N ERMEZRBNARIZL Tz (Fig. 2B). /1 FEOHEW 25 AR
LTHEGETAIES 4T (NI, 1984) OBMBILE 2 5, EHELE2E L4+ AEEOHEERETE, ETEL
THEIEL TWB LD LHEESINS, BZO ITFEAFELRAYAREL ) HFE~NEEL, BIWEKED £
CHALTERL, BWHBBEICE-s72bDEEZ LD,

oMo

Fig. 2. Typical fishes found around the underwater structure of the oyster raft, moored off Eta-shima Island,
northern Hiroshima-Bay. A sparid Acanthopagrus schlegelii found in groups above the oyster-clouded
zone (< 8 m) at the late raft of August (A). A goby Tridentiger trigonocephalus had nests on oyster shells
and adhesive benthic organisms (B). Filefishes Rudarius ercodes (C) and Stephanolepis cirrhifer (D), and
a surfperch Ditrema temmincki (E) were often observed. These six species were commonly found in all
surveyed rafts, except for D. temmincki in the early raft of August. At the water bottom (24 m) below the
oyster raft, some scorpaenids including Sebastes inermis (F) were observed on a stack of broken parts of
the rafts. Shoals of the rabbitfish Siganus fuscescens feeding on algae on the surface of the oyster shells
were often found in the late rafts of October (G).

Y o3fHIZOVTIE, NI (1984) DM Y £ FITHLTHLDTH A, 71054 1d4E15em % ik
R DMEERDOADFEERS N, £R40em %z 5 RKEUER D L eh oz Y HINKRELLKEL28A late
ZBWT, B oy u ¥ A EEIPHERENT. 22 Tid. KE»SYHFOETOHEE 5/KESm T T
DHEDAFET LY — Y EBVER® "BYF LIFENLH5) (C&F40cmEVKE O 7 o5 4
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101BFIE 8D Tz (Fig. 24). FEOGAL EBBEEIA LR P22 th b, HEEEET
OB THE LI2EED, AFEANLFINCTVII0LER SRS, RAOHESRLENETHE L X
BOFER, LEBECBITL /I uyfomvEE!E BEF, 2010) 2F5 LT TRENSE V. i,
ADNEROT IAINFEATNEFIDNTE, BTEOHEIIF VIR LIIZEML, < FF0sgent
FEEEBEAIODL LI ICFRE LT (Fig 2C, 2D), AEEELZEA LR, ST LTy @K
WG E LTHHAERTWS Z e dbhiz, INSIZMA T, 73 %% T Ditrema temmincki L <7 5
¥ Thamnaconus modestus b, 87 early x M {3DDOAELICB A THHAL, LF4BICE LB S5M%
HB & 27z (Table 1; Fig. 2B)o 4§27 3 7+ TREWHIEAHZ LKL (Table 1), T HFOETED
FBET, v FRAFEPORE L OO L) ICEACREZTo Tz, BHFMBIZY I FTEY
TYINFEMZIING DA, WThL I3 EETHREOREYHEH 5 WIdABEER L LTHA
THETOBFWHEEEREL TR EZEI O,

FADL (2010) LWES (2013) i, LRERESOBREEROTY &7 THOBEIBETDLH T
ERFOEETIHEEBHIIBNT, BV VPRI 28T ZAEICO-DERL, FnFh2of
S3ME L 24FSOMOMBOMB LB L Tno, ARECHREL-UAEOH L, Py ITuy 47V E2EL
BB TRTHAES (2013) KKEFENTVWE IO THEB, /2, byTouI7y, +F5+I
Neoditrema ransonneti, A 37 % 5 4 Oplegnathus punctatus, A V¥ R Parablennius yatabei, © 757~ 7 7
Takifugu pardalis % Bz { 195813, HKS (2010) OFEBICBVWTHRHHFEIN TS, Tobh, HFEET
WETICHBEL-AEIZ, 20BRBTRNTPSTIES - BWHICBEAT280THY, HFEROAIKFEY
Bl 5 &) ARBIEIFEL 2dh o7,

72720, ARXBETHEETICHERE SN -AEREE, FoTHoaEEE L IZABRBRONS ¥ A 0%k
DEGo Tz, XAZOUBABEE T %A 5B, I3 ROBTEBENTHE, 7084, ¥355T
RATNFEE VS RBRP B TENT A - EFEHEEFETHHE, T4bb/)] (1984) OEH I
By A4 7RMBIZHBEABENR > T5 (Table Do JA BEEIKRIBO T T EIHEEE TIL A /3)V Sebastes
inermis R A X A ¥ A Chromis notata notata 535 { 5N 5 Z L LW (K S, 2010 ; HHS, 2010
WES, 2013), TN 52BOHBIIARAEEICB W CIXBIY kb o7z (Table 1) 7 F8EI12B1T 5 AR
DZLEH, BEOEERERTHRL, ABEOLFMELREOELZ—EHICR>TWwE0hd Lk,

FHEDS (2005) i, LRBBIEO FEICBWT, HLBLHEOFRICLZREFETICLY, 2085
PEOBBICHATAZEEHRALTVD, Z020EDIH L, SEOAECRFSNAABLEE TS D
DX, ANV, AXF Lateolabrax japonicus, 2 0¥ A, Y35+ D, U IINY, eFr77, axr
7 & Takifugu poecilonotus DTN A TH 5, ZOBEEHO % 13, ETEBENICE NS Y TLARM
L DORABHEDENDZ EEZONS, FANGRRICETSCHFES (2005) TiF, AKPBHEETIEE
FLIZCWERKNTOBVAESE, FAr e, a0, =54, K9, <P, &b, FhY
TETRA, AALIHVA, ATHVA, =aFVLA, AFHYT, YaFR, YulsF, Favkrivo
ToRARESEERHL T b, M (1984) FHREDOBENROKEN oA 5T 50T, EEEL
COEABBICAENDEREENTEVDODOPFET I L2BRTEY, ZOF—y B FEZIVELE
ABBIIBIT 2K PETORBBENE LT EAWIIRLZDOLEL S, ETERENOAEHIZOWTOR
RETF—s L, COFES 2005) KLAAEF—-FEFMERET AL, RENRTAE (AFEIC L 2245 L,
FHEES (2005) X AWERNDOBE, KARSHE] PLBEO FEICHIATAAHL LTRES N
LB, ZORBERIL, VT ELTOEKYL VAL D EEFINAS50-538TE (BKS, 2010 WEDL,
2013), SHICREEFITOTE - I ERBER TCORFRAEICL VRFEIN /24268 (Kamimura
& Shoji, 2009) ICESETH L. A FEOBIEL L COEEDRIE, FOLEBRABEHLRABEY, HENE
DBERBFRBECIEHT 2B ICEAZAEBETEARAB LI B DL EZ LN S,

T2, 8AEI0ALBIC, WFOEYDOF late i, T FOAFTBRIIH S early L D DEHEICEZ VA
TE$L (species number) % FC8k L7z QEARRE, 84, t=6.1, 108, =42, WEh b df =8, P<0.01; Table 1),
HEEE AL (abundance=AEBEE) 1220V TH, SHIOA L biZlate BHAEFFILEWEZTHE L OFER
tHE, 8H, =48, 108, =3.5, Wi h b df=8, P<0.01; Table 1), A XFORE I e, AEOHL LB X
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FXFIRMANBFEYEBLI L, FAAMAEICL > TNy — e R A EMIPEARINEIEIZL T,
HHEERELBVCERBRES 2L SN0 L BN s AEHME ORI FEFAMEATLZ LT,
LEEOHBEAEIIRIRT 2 AENRVHETESL PO LR,

HFEOKERE L HIRATE

KIEE24m ORIEIZIE, HFBRTAV -2 EPBESImEEOFRBTIFE L T/ (Fig. 2F) . + 0%
Wy 142 I Sebastiscus marmoratus DSESLL, BRI A SUVHSEREIE L T, T2, R H X
% Pseudolabrus sieboldi S{EEW O MR % B HIZH#EIK T 5 BRI N2, FEREDLOXKEZRETH o
o728, ARIZEBBBICON - ERTHAIFTERII T I NANRGO2UE (FHES, 2010) FHERTEL
DEFFENTH o7z TOETIRET SNIH FITKEHIOM TERDY, ZHEUEOKEF TCOAIRIZ
BEIZ T o7 AoNhholze TR, B FEHROKEREYOMRIZL - C, BEREFLEE [
N (1984) OTEBDLVIITE Y 4 7HE] OEBEESAIB I DL HEEINE, KETOEES
EHSTET L2 OFEREEWORR L B IND, AEHOEBEEOR MG DIRBIC Y FHEH
HBENDIEILEST, WXETEDDLAKERBLZ T TREBREO-BENZAEOE BN TEEE
LoTwWh, LVBEANOLZVKEREZHENICART A I LICLY, 2o bsRAHEMROME S
FLS %o

FA AOFKEHIRICDONT

7 4 T Siganus fuscescensi¥, 8H OFEEEICIZA SN, 10HICHIT o 72EARETHIAL 7 (Table 1), &
F10-15emDBEES S 2 BHND, 7 3§ FTHEWET S L) 2B TERAIEBEL T T (Fig. 26),
TATREEEOATH), BRETIESGHFHBI TR EZFIEEILTYS FEES, 2006), K
BETETA TRHAOENPEH»SHBEL, £ Ls b BEHEET A0 (@&, 2013), EEANE
OEABOKEBES EREMIZH S Z &5 (B, 2007), AEOFREHBIC L 2RE~OBEE ;R INT
w5 (EH, 2008 ; HH S, 2010), SEDI10AFAZTIZBIT A IMBHEET— 51k, BARPICBALETA D
DEMEEFB LT 2y — L LTHFEIMREL, REOETE - ARICEB L TWATREZRET S,
¥ 70, AR EEMEIE L T 54 H ¥ 5 1 Oplegnathus punctatus 103 FHARRICHERR S 7z (Table 1),
RIS & L BEBIZA D AATRZAEY, WEICHET 22008 EH 2 VIIBARE LTH FERES
FMETHZLETHICELONG, MARAEORME R EREDERIC, PR EENR—RE L EHN 2
EFEHPS LB,

W

R BRFEFRZEEYBRFERORERETH - -HEHEHE, BEMA, SHEROERIITHALSE
EELLTT -V ERICTHIE 2, HMIRMK BlueZe) [IZEAEEZEOWII L L TEEHRICBITS
IRAN%EW o7z, Tz, BIUBERICE, #FE~DT 7R %, BRECZK (Y7 YKE) 137 F1%
TOREERIZBIT B TR TTRE B - 720 BEH—RK (ERRFRFERLYEENEHN) i3,
Lo DREEROFB o CTlHW 2, A7O V27 P2 IRET & o LILHBHICIE, AEKEREEE
TLEB~OFRMERN 2 L, SR THIIETE . BERFREREYBRETFER OF R ERIZIC
BARILO CREB L UERHRNOBEL ZBREB o7 INLOF A OBHREY TROR#HOES
T 5o

AL TR FEL BRI ESEEMERTEOE LY, Yudzs b [RELLZ7F 25
74 OREHERICET 2 EWENHE] 0—RE LTEBL
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FIGFR. 1985, ARH F—BHICE b2 HEBWOBRA. [HAROEREY (Bl L EEOEES] Ghl
SEHE - SRORTIEM) RIBEAREMARS, HE : 69-78.

FEEAA - EPHEHE - ZFEAE. 2006. HELELAb—4Er SR T T BRLESE R

EBREERERREEMENBOREL 2009, FHE20EELBENICBY 2IRBILALEHER. LEER

FHLE HE 1978 AOTHLAE EEHEAM, R
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WEE - WHB— - BAEH. 2013 FEELLEZHOBRINETAESIIBI) 5 EHAEMEIEK
YA L B RTEAROBFENDORE. L BAZREEYETERE. 5 39-45.

A - FRRZ. 2003, REPEZOFER—FL LCBNORELME LKE» SEERGRES LE.

HMAEEE. 2007, EENBOREOEMOBL—KEOREET =4 ") v 7 "REESHRBURAE oLy
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A list of fishes found on the oyster farming rafts by the underwater visual census
in northern Hiroshima Bay, Seto Inland Sea, Japan

Yoichi Saxar”, Norio Sumvizu®” and Tetsuya Ummo”

YGraduate School of Biosphere Science, Hiroshima University, Kagamiyama 1-4-4,
Higashi-Hiroshima 739-8528, Japan
JHiroshima University Museum, Kagamiyama 1-1-1, Higashi-Hiroshima 739-8524, Japan

Summary

The oyster farming rafts occupy 200ha of the water surface in Hiroshima Bay. Each floating raft
(ca.1lm wide x 26m long) hangs a total of 600 wires (ca. 10m depth) each attaching 40 oysters’ collectors,
providing a complex underwater structure. Though the raft structure has been suggested to provide nursery
habitats for fishes, information of fishes found around the oyster raft has been very limited hitherto. In
order to obtain data of the species composition and the abundance of fishes occurring on the raft structure,
we conducted visual census at off Eta-shima Island, northern Hiroshima Bay, during the daytime on August
5 and October 3, 2011. The collecters were dropped in 0-15m depth from floating rafts. Five observers
swam for 52m along the outer edge of the raft in 5-9m depth, with recording fish species and individual
numbers occurring within the structure (ca. 100min observation for each raft). The underwater survey was
conducted for two types of the rafts in each survey month; a raft with well-grown oysters after over-
wintering (called the late raft) and one with oyster spats (called the early raft). A total of 24 fish species (16
families) were confirmed and almost of them (23 species) have ever been known as occurring on rocky reefs
in Hiroshima Bay. Four fishes, a sparid Acanthopagrus schlegelii, a gobiid Tridentiger trigonocephalus,
monacanthids Rudarius ercodes and Stephanolepis cirrhifer, commonly occurred in all four surveyed rafts,
suggesting their high abilities in fitting for the environmental conditions of the oyster rafts. The late rafts
maintained significantly higher values both in mean fish species numbers and in mean fish abundance than
the early rafts, implying that the environmental conditions would become attractive for fishes as a nursery
habitat in accordance with the growth of oysters mooring for longer periods.

Key words: abundance, fishes, Hiroshima Bay, oyster raft, species composition, underwater census
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