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HWEANBPRRILOH T EREINICEIETIEICE TS
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TR B RN ISR FEFEERT, T 725-0024 |5 B LA 5T 7 HT 5-8-1
* BIHTE - NBS EIFHUXEE T380-8633 £EF i K R T T2 H 131-7

B g AEOFESEEREEICGZZEEFNSPICT LI EFANE LT, AN I
DOI|AE UMIBE) ORRBIZBOTHRET L5 T Lo MEHRAE T EZ_ L. 7T T
EWBEIC10mPU YT (THFE100m2) O FHAEIK M % %4 7 FraksE L, ZEEIC IR OHE T (20064587, 111,
20074E2H, 5H) ANEHE (HAV4mm) 7AW CXEHNOHEEY TN TRE L 7z. —EROHA
W2& Y, AT 'Y C0M L 1,397, BE I T17R DL 902 Bk O AR SEREE S 7z AR EIZ D
EOENM (B3ME) X, BB TIEI T AN, B ANE, NF ¥, BETIEIE ANE
R, AUNE, BEEICHEOELSEIZ, TIELTIEYO XN, NFa¥, Favtky
HETIZ e ANE, YOaFX R, KT THo7z, 100m? H72) OMBFER, MEEE, N1+~ Ak
WENL T T ERHICBVTRELFTEHERHZ R L7 SHICIEF T EHICBT A2EHEWERLY D
BRI Pole TITERIIBVCIE, FUy ¥ IHOERMTH LH2-5012 0 AN )FHEERD
RN & b 7 ) EIREE LN A F < ZADEBHHD ST,

X—"7— K AT EY, R MENE ERY

&

R DB X0 BIME R L ARRE S AT S A T, SEIIRERIC & > TOEMBRHAD «
W — L LCOWEERMA L7200, R B 2 0HAREE X2 2EEAERRE L ESITLNTSE
7o (AAKESS, 1981)0 SNETHAMIBIT 2L OFEICL Y, Fid o F M) FER O RRE L5
WZREL, HED 2 WIRIKICHNTHIA DS 2 4 BB TI3E { OBAERT 2 MEOHEEEE CHEN S
WIEHRENTW S (Heck et al,, 2003) — %12, & 2 AEBEIIBIT 5 HHOMARFEER /N 4~ A1
Z D4 JBEBIA O O - MRS M SN D, L > C, B HEBE* L 25611,
HWHRICEVCERS RS 220 L, Wik - AR E R L TEHii§ 2 LBl H 505, CRETICZDOL
I PR L2 OIEEICD v (Beck et al., 2001) o

P TARE BRI L 2 EBREZTEMT 2 2 LB RBHIAS TH LT TSR VIV v — 2T,
L) DU BEOEREICET AW EEIL% <, BREE, NAF <A, R, ARBRICET 5 E=NHL
L L ERmENTWD (Rookeretal, 1999) s ZHHIZK LT, FU ¥ I IHEI L > TR ENDL T T EY
b FESEIE AR O EE R A GBS TH L D OOEMEBIIEE SN D 200 EHZ L2 X 2 ER WA T 5
LIZ< Wiz, TNETIHEOSNTELERBROIZE A LITHBIY 2 MR EEMNHRELIC L VIRES
N7AEEO B ST 2 HADHLT, SHEBEERC A+~ ACET 2280 RIEIE L A L ENDH
HUKTH 2D (HAKESFS, 1981)0 F 72, WBBUIIZK SN A T B TIIK T OFBHEMMC WL EAS
JURI 72 A% 22— NERIC & 2 BRBIZE CI/NMEERORE & LR/l 5 &2 L3, BEEE
RNA F R ADERELIETE D72 O E R RE FIEOMELIHES 2T 5N Tnb, &0 bl), MO
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B L L CoORE ERENISEHES 2720121, RO TR EEFRDPREWHFHELON A F < X, 5
E, ARRICET 2 BT K THS (Beck etal., 2001) o

ZZTAMETIX, TIEHE NI T 20 RICB W TABOERREZER L, HIHEDH-0) 0
MBEEATE, NA <A, FEEZ2OOLBREORTHE L 72o NAIEENIZLASENEEESR
HINEEZFAAEE LCHEE L, FETY 7IKFHREFI00mNOFRICALE 32 720, fEEDE O -
MAGEDIZZE LV ERE L) AT, MEOHEN2OOABIGIIBIT 2 MBREICS 2 2 EHEYHS
MIZTAHIERHME L7,

MR EBE

WA AR BB/ AP B (I B U AT T T BURICIE L) 7 237 (Fig D)o F I EHIZBW
T B L EE30-50emBBEOA A RE L LT, H10milb/zoTHy I 58 (e 2%, 7THEY,
JAXNEY, YAYTTE) OERHPR LN H T ELOEMIZH100mOTED R L TWv b,

777 B LRI IomPY 7 (i 100m2) OFRAXE KEZE2mELT - KT 2847 Brae L, FE
W21 (5 0 20064E8 H4H 5 Bkt 1TH16H 5 4 1 20074F2H 19H © & 1 SH2H) OFA % Fhi L 72 AKX M
& L72IEAEO MO THRIS TS Ko H e G250 — 100cm) 12, /NUEH (K S30m, &
&2m, HAV4mm : Kamimura and Shoji, 2009) % F\WCTHLO3BE A Z DL, FEICHP-> TRMET LI &
&) XENOFfEEY T XTHRE Lze KENICEPTFAET 281, B L0 I EICHEIFEL T
BV EEHERL 72O BN ST Rz, BERIZBWTH AT BHOEE L RO KGR B X Wit 4
PRCBWTAXIC BT A REFFEL 72 RO X 7T T, Bk TR4nERE  FHell§2), %
FEINIBFZ10%IKR AN~ ) CREL CTHRLRED, FEBREICBW MR, 4R - FEFNE21T-72
ObH, 1HORSE (100m2) H72 0 O, BEE NAF~A (BER g ZHE L7z, AT
WAlEE a FI— b (025m2) #HWTH I EBfFE (RS2 NER kgm?) OFHNZE TR L7z,

iy
168 40"
S Fig. 1. Map showing sampling area off Kokuno Island, the central
Seto Inland Sea, Japan. Fish sampling and environmental
Kokuno ls. surveys were conducted in the macroalgae bed (black bar) and
34718 20" N the adjoining sandy beach (white bar) from August 2006 to
May 2007.
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HTEEB L UOBEICBI 2 KEIZE D ICSHICKE
(5 EH 1 242°C 5 WL 123.7°C), 2H IR (&b
1212.0°C) & 7% -7 (Fig. 2A) o ¥4 OFEZ B LK
WCHRT/NEL, HTEY - BEOWMAIZBWTSHIZ
m (774 0323 ik 0 322), LLHICRIK (75
T 0 31.0 UL 0 308) &7 o7: (Fig. 2B)s 7T EH
EWEDORIT, KRB L OCHEDBBICIRE 22T 5
Nehro7z,

W T BRI o X O A Tl R v 577 5 Fbs
BELL, HhTHYVFOHEEGPRLE L EEROH
50% % G, IZIETHEZ, JAFVET, TALFTY
TEDRO O NIz H T EGATEILRARME & 7 - 728
H (0.58kg/m?) 2> HHEINLSH (3.46kg/m?) (2R EfiE & 7 -
7z (Fig. 2C) o

VEMOFEIZ XY, 79 FYTlE1sE20M L 1397
AR, #5388 T 13RH 7RE DL 902 1R o M 3EASERE S
7z (Table 1)o fAMEEIZH & O EEM (LI5HE) (13,
HIEYTIE IO ANV (71.4%), & ANE (12.5%),
NEIE 41%), 777 (3.9%), 7 I ANF (1.6%),
Tl e ANE (71.4%), BT (9.6%), AV NE (7.0%),
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Fig. 2. Seasonal changes in water temperature

(A), salinity (B) and macroalgae biomass

(C) in the macroalgae bed and sandy
beach from August 2006 to May 2007.

Table.1. Summary of fish collected in the macroalgae bed and sandy beach of Kokuno Island, central Seto Inland Sea,
from August 2006 to May 2007. Rank in number of individuals (5 most dominant taxa) and range of total

length (TL) are shown

Species Macroalgae bed Rank Sandy beach Rank TL range (mm)
Acentrogobius pflaumii 8 63 3 8-59
Ditrema temmincki 2 80-85
Fabonigobius fymnauchen 174 2 641 1 8-66
Halichoeres poecilopterus 19 14-147
Hexagrammos agrammus 9 2 28-111
Hexagrammos otakii 1 54
Hypodeytes rubripinnis 57 3 3 24-90
Mugil cephalus cephalus 4 86 2 25-62
Pagrus major 2 8 5 30-55
Paralichthys olivaceus 1 155
Pholis nebulosa 14 26-83
Repomucenus ornatipinnis 2 5 37-153
rseudoblennius cottoides 1 6-76
Rudarius ercodes 22 5 8 5 11-61
Sebastes cheni 998 1 7 5-74
Sebastiscus marmoratus 3 14-34
Sillago haponica 57 4 32-123
Syngnathus schlegeli 7 3 51-117
Takifugu niphobles 55 4 3 23-101
Takifugu poecilonotus 2 1 65-74
Thamnaconus modestus 2 74-200
Tridentiger trigonocephalus 13 6 20-47
Total 1397 898
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YOFR (63%), TIANFBLOTTA (L51209%) THolze MERIZH EOEEMIE, 7IE
Wl u A0 (68.1%), NATX (89%), ¥ty (63%), AN (45%), 7% 77 (2.8%),
HETIZE ANE (46.1%), Y EF R (29.1%), BT (5.6%), AT NE (45%), Lt b XX (44) TH-o7z,

1 OFRE (HfE100m2) H72 0 OFHKIE, I EHIBWC458 (11H, 2H) 7580/ 8H) o
BT, WRICBWT4sH 8H) 2555 8H, 11H) oM TEhENEE L7z (Fig. 3A). 8AIZIZH T
T & RO R TR IS H B 2 205580 5172 (Wilcoxon test, P<0.05) o 1[H D34S 72 ) OFI5MH
R (/100m?) &, #IEHIZBWTT8 2H) 72052395 (5H) o<, BiticBwTid2ss (11H) 7
5111.8 (5H) oM cEneNZE L7z (Fig. 3B). —HORED 72D OFIHNA F~< A (/100m2) 14T E

I2BWVT19.8g 2H) #053402¢g (5H) OMT, WRIZHET9.9¢g/100m* (11H) A 5131.8¢/100m> (51)
DM TEE) L7z (Fig. 3C). 1HOFED - OFEL, AL, BERIVWTINOBEICETTIERICE
VT2 FEEEIKE o7z,
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(=1

2 8

i

i B lr A

? — |

i, A

T 300

2 ® Mol 2a Igae bt b

T 200 ) /

g Q Sendy teash ;

Foo | LA

E o - :""-'-4,‘.‘,_- - 'ﬂr"; B Fig. 3. Seasonal changes in mean number of fish species (100 m?:
= A), mean fish abundance (no. fish 100 m? B) and mean
= 400 fish biomass (g 100 m?2: C) in the macroalgae bed (closed
E circles) and sandy beach (open circles) from August 2006 to
= 200 May 2007. Asterisk in the top panel indicates a significant
g difference between the macroalgae bed and sandy beach in
] 0 P August 2006 and vertical bars standard deviation.
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FEREE IS & KRMAA OB S (RA3FE) 1, FIEHICBW AR T AN, 7977,
NF X, MLADPEANE, TIANE, THFEIYINEY, 2ABTHFAEI YN, AN, 7I X,
SHARY B ANV, B ANE, NFaE, BRICBWTSHART, ExNE, ¥ A, [THPe ANE, ¥
OFR, AVNY, 2HBIUSHA L ANY, ZVUNE, YaFATHo-72 (Fig 4). BEEGICH LD
FRAEAOFE SR (EM3FE) (X, I EHIBWTEHAN AN, Favty nta¥ APV
INFE CANE, TIANF QAN H 77, a7 7, THFXEYNE, AU ANV, N ad,
LANE, BEIZBWTSHAD L XANE, KF, I A, AN ANE, aEr727, ya¥x, 2Bk
USHD L ANE, YOF A, AIVNETH-72 (Fig. 4)o
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Fig. 4. Seasonal changes in composition of dominant fish species as percentage in number (N%: top panels) and
in weight (W%: bottom panels) in the macloalgae bed (left panels) and sandy beach (right panels) from
August 2006 to May 2007. AP: Acentrogobius pflaumiiy; FG: Favonigobius gymnauchen; HP: Halichoeres
poecilopterus; HR: Hypodytes rubripinnis; MC: Mugil cephalus cephalus; RE: Rudarius ercodes; RO:
Repomucenus ornatipinnis; SC: Sebastes cheni; SJ: Sillago japonica; TN: Takifugu niphobles; OT: others.
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g, BB, NV AOFHEENI TN ORI T I EHIIBNTREDP -7, 5SHESA
WZIEH T BRI B T, BEEREE, N T AOETHBIEL Y LT T ERIZBOTREL R o2ds,
FEHITIH L2012, BHREEL NS A RR2BICHT T EHBICBOTHELY b/hS ko572 (Fig. 3). &
NoE0H L, FRICOWTIEISHIIH T B L RO CHRATICH B R ENRD SNz LD Ehs,
7T BB TIPS HATHEE, HERRE, N AYZAOFHELEHIRKEVLOD, Ll L b8l
WEBOWTIIRIZERTE D S OfMOERS E > Tz b0 LIS NS,

FER, ERBEE, N4 A< 2, WFRL ED D 5 T2ADS55AI22 1 TORNA R b 8% Th - 72 (Fig.
3)o HARMICIX, AT EHBICBIT A1 (100m2) &7 0 FHFEHKIZ4sFE 2H) »57.00 (SH) ~#L,
ARHERUL10ME 2A) 25138 SH) ~einL 7z 2H2S5A I CORMBOEIIHEE L L0 L
LT, 2HICRESNZLODSHICRES N o702 (Favty, 29 727) & #IOQAICRESR
FSHICRE SN (YaFA, AUNE, 2 bX A, 7He7FNE TAFR) BFBETFERDL, L
PLAEDS, INHTHOAFITVINL2H B L USHIZBT 2HEMBAEEASEERLD T LA, ZoMo
BT OB T 251N Eh o7z,

CHBIRLT, i VIER2ARPSSHIZHITTOH T EIHICBI BHEURERE, /N1 F~ 2O H
CEBERAT LA E L CREDT HNL, AR D S 20 2L OEEMEREIZBWT2H 09.7%
P55 D88.8% N, NAF T AIIBWVT2AD1.0%H 557 D86.3% ¥, fEks LN, +~<AD
MHICBWCSHICIEROES T2 E o7 (Fig 4) HITEHBICBWTRES N T ANVIEWT I
L UBA (LEMmmBT) Th 0, K A3V EAFEIEY 5 IKTE L CEET 2 WA o
RCdH D LB SN D (HAKEFSH, 1981 ; Kamimura and Shoji 2009) o AFAH CIZIIA 2 H5H T
37T EHAROEMPICHY T2 2 05, SAICBY A MESEROMEEREES X UL F~ 20L&,
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U ANVDHHEEI O LG TH BT B~ RHEL 722 LI Y ELEfmoT s,
2ANPBSAIEPT TONTEDELS T O ANIOAFHEEREOER & 2 V), AEHESROMBMAREE, N
AFYADRIZEG L7222 0N0N5 )T, BIEHEDOENGE L CTRE LIS e ffiic
L CIEEERRELG L o T2 EPEEINL, KFEIZBWTHIEL LY SWIRIZB T 2 HREM
RED LoD L, YOFR, AVNE, ERX A, BANE, BF X, KT, wFA kG
HARDTPRIEDEL BRI B W CEBIZHE L, ZN50R»IIKERRE LTEELAMOHEINL TV
(%, 1995 ; Yamamoto and Tominaga, 2007) o AWFZE CIEBEE T A W TH T EHIFEHIZEL L
OBBEOERSE LTHHENL Z EATRENTD, ZO—FT, E@TCOHEIPLT LA ELTHT
EDL) BHAEEZLEL T E2DIFTELZWI ELEFEL72) 2T, AHOAEY L L COERMBEORE &M
A 2 D % .
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A quantitative comparison of fish assemblage between amacroalgae bed and an
adjoining sandy beach in the central Seto Inland Sea

Kotaro Hirar*, Yasuhiro Kamivura Yuji Iwamoto, Takuma MoriTa and Jun Suos

Takehara Fisheries Research Laboratory, Hiroshima University, 5-8-1minato-machi,
Takehara, Hiroshima 725-0024, Japan

* Present address: Nagano Broadcast Company, 131-7 Okada, Nakagosho, Nagano 380-8633, Japan

Abstract Biological and physical surveys were conducted at amacloalgae bed (MB) and a sandy beach
(SB) off an inhabited island in the central Seto Inland Sea, Japan, from August 2006 tomay 2007 in order
to detect the effect of vegetation on fish assemblage. Fish were collected using a seine net (2m in height,
3mm in mesh aperture) at four separate locations within MB and SB during a tidal level between 70-
130 cm in daytime on 4 Aug. and 16 Nov. 2006 and 19 Feb. and 2 May 2007. A total of 1,397 and 902
fish were collected at MB and SB, respectively. The numerically dominant species were Sebastes cheni,
Favonigobius gymnauchen and Hypodytes rubripinnis in MB and Favonigobius gymnauchen, mugil
cephalus cephalus and Acentrogobius pflaumii in SB. Weight-based dominant species were Sebastes cheni,
Hypodytes rubripinnis and Halichoeres poecilopterus in MB and Favonigobius gymnauchen, Sillago
Japonica and Mugil cephalus cephalus. Seasonal fluctuation in number of fish species, fish abundance and
biomass in MB were larger than those in SB.

The number of fish species in August in MB was significantly higher than that in SB. Fish abundance
and biomass in MB abruptly increased fromFebruary to May due to immigration of S. cheni larvae and
juveniles.

Key words: macloalgae bed, sandy beach, fish assemblage, habitat



