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Distribution of Benthic Macrofauna in Sandy Beaches of
Fukui and Ishikawa Prefectures, Japan

Takuji OKUMURA ", Naoto KaniHARA" and Toshiko NAGASAWA"

Abstract

Quantitative samples of benthic animals were collected on 18 and 19 June, 1997 from
eight open sandy beaches along the coastline from Hamadi, Fukui Prefecture to Chirihama,
Ishikawa Prefecture. For the beaches east of Kanazawa Port, the total wet weight of benthic
animals was large, and the bivalve Chion dysoni semigranosus and an amphipod Haustorioides
sp. dominated. In contrast, for the beaches west of Kanazawa Port, the total wet weight was
small, and the species composition was different; i.e., another amphipod Platorchestia platensis
and the isopods Excirolana chiltoni and Tylos granuliferus dominated in the beaches west of
Kasanomisaki, and Haustorioides sp., E. chiltoni and the mysid Archaeomysis vulgaris were
dominant in the beaches between Kasanomisaki and Kanazawa Port. The eastern stations had
the finer sand granules and a gentler bottom slope than the western stations, suggesting that

these environmental conditions affect the distribution of benthic animals in the sandy beach.
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HbH. TOWREEOTHRICBIT XY FAGMIIOVTIE, HES (1987) 4%, A IFH A& %
1TV, RGBT O FRUINN OEZEEE L D b SIS IR O NE#R RO FATTHRONX Y R A
EPHLMIB VI LML TWA, F72, 1997F1IAICRE 24 b A BEMKEERD
HEIATON I S @B OEYRE L - T, FHICLSTERBUMOANERETIE
Ny P 2ZAEFL LV EREUETREZVWIEFRESNTWL (D EEELIND VLV T —
1997 ; AR 1998, 1999, 2000). Z D &5 Xy M AD5AmENIE, B, KE 4 ORES
HOEBLZIFT TR ENTVAE EELLNAED, MEOEBIZOVTEHEMIIBES »IZ%-T
Wiy, 22T, ARIZETIE, mARES S GINETEEORERICBITAT T - AT
Ny PAOMBRREZFRDS & &SI, BEEMFL L URENEMKE FRARLZFHX, <7
- AHNRY N ADGH & OB LR L7,

RILIETH, RIFEICTBIE L JiREE2 W72 0k, OLilEsNd VLY ¥ —OWFHE
ERRREIECBILEHL LT A,

M & HE

FER G, AiERE FZOMBOREHERES T TOMRERE L, THETHENTE
BVEREBRVWTTELRETHERMICE S L) IO ZEAZ, FAELSHA(A, iE
#i; B, MR C, HEF D, KEM L E G F ERF G R H, TRIR) £FiglilRiY. &
WHEd, OREBETIIEIINEI NI LN LHMBIOLELERICANT, KRIZLL2EEOR
BIlLoT, BEEHLY THTHADPEITHH LY R TEREITESR L TV 5 KMEH T
# (dry surface fringe), AYE) E5 DWFT H 7 LB (swash zone), B L VEART THITH
A AT & T B IKFE20-65emD K% #5505 (aquazone fringe) D 3 /' — Y 12b T TREZ AT
o7, AEEEE LT, 7T IHEOERENEML ULH 1998), 2 oRiRAE: ITHW 2R
ELTWAEHICHAH1997TE6 A I8H L 19H AT » 72, FAEREOWH EIX05mLLT, AR
M OB IR A20em, (THOFREAKIRIZ203-24.9CTH - 7.

FIMEL R TR ST BRI TIE, 50emD HT%E > TEE5ecmE TOWE & 1),
HEWIMmMD 5L WTHDL > TANY M AZHRELZ. 72720, Sts. A, BT o 72720
HAEV2mmD 5 LW TAhDL o7, Lo T, Sts. A, BOEYEDOEIEMHEIZ OV T
EHARTHEWEDN D% CRMEBIRED PE LTV AR DH 5720, LITORE TIIMo
HERXB LTz, K&E E#FETIE, Y al v (1E30cm, & &20cm, HA&V2mm) % 1ImO
WTNRY PAERRREL. 72721, Sts. A, B, FCIRENE KR U770, RELXTLED-
72, BREEEME TR R L2, RELZANY FRIZDWTHE, 10%EKEREL) ¥
TREE L%, EREICHELIE), Bomg, B ICRERBNELIT-72. BEIZOWT
BHRTEOREELHE L. BARRLEBEERX, AAOREOFHEZROTERHA - ML
ZHOEETERLI, 2L, ZROBEPRE S NS GOKEN EREIZBITL 7Y/
INFH A Chion dysoni semigranosus & St. HOEFT LRI IZHBITHF I /) V2L U
Haustorioides sp.\- 2\ Tid, 350BDBEEZHIE L TEAKS 20 OFEREEZ KD, 1
THITE= 2B L CTRERRE KD 7.

B, FHAOEIT B PRI IR 2R 2 5 S ¥ 0 5%30g & b, HE0.063,
0125, 025, 0.5, 103 £ 02.0mm0 55\ Tk o THAT2. WIKER, 0,=(gu— gu) /2
(AR 1971) TR /2. BRAEE, HEEEOBRHGE FREFT 1981) L TilfpFE 2 5 KiFE20mit
HETOH x(km) 235K, 4E=20(m),1000 x (km) 7S5 H L 72,
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Fig.1. Location of the eight sandy beach sampling sites along the coastline of Fukui and Ishikawa
Prefectures. A, Hamadi; B, Shioya; C, Katano; D, Atakaseki; E, Tokumitsu; F, Senkouji; G,
Shiroo; H, Chirihama.
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ODBETHA L TW IS ZHOMEEIE, 7YV /0 F74, FI/7 ) VI, tXAFR
1) I 3 Excirolana chiltoni, 7NA /N7 3 7% Scaphechinus mirabilis® 4 8T & - 7.

FHGBRETREBICBT A< 20 - AHNY P AEETable 11ZRT . Sts. C-FTIIARAEWIE
FENL Ao 205t LT (0.004-0.234g/m?), Sts. G, HTIE% 5o 72 (6.465, 43.97g/m’). &
WA BT A L, St. CTId ¥ AT b ¥ L U Platorchestia platensis?SIEE L, St. DTIEF 3
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Table 2. Density (inds./m”) and wet weight (g/m’) of macro- and megabenthos in the aquazone fringe
of the sampling sites; samples were not collected at Sts. A, B and F.

C D E G H
Species Katano Atakaseki Tokumitsu Shiroo Chirihama
Inds./m* g/m> Inds./m> g/m* Inds/m* g/m* Inds/m*> g/m’ Inds./m> g/m?

Eulamellibranchia
Chion dysoni semigranosus — - - — - - 21990 1258 79.1 4.545
Gomphina melanaegis 2.5 0.045 - - - - 1.7 0.404 - -
Gomphina melanaegis » (0.8) (1.272) (5.8) (8.859)

Polychaeta - - - -

Mysidacea
Archaeomysis vulgaris - - 4.2 0.031 - — 1.7 0.008 0.8 0.002
Archaeomysis kokuboi - - - - - - - - 0.8 0.002

Amphipoda
Haustorioides sp. - - - - -

Isopoda
Excirolana chiltoni 0.8 0.043 - - - - 7.5 0.302 - -

Decapoda
Crangon sp. - — 1.7 0.255 - - - - - -
Diogenidae - - 0.8 0.136 - - - - - -
Hippa truncatifrons 5.8 1.189 - - 1.7 0.161 — — —
Matuta planipes » — - (0.8) (1.060) — - (4.2)(8.761) (0.8) (1.277)

Clypeasteroida
Scaphechinus mirabilis - — - — — - -

2.5 0.437 - - 0.8 0.051

- 866.7 9.210 - -

- 25 2.262

Total wet weight 2.549 1.919 0.161 1286 8.139
“: Density and wet weight of the megabenthos (>1g in wet weight of individual) is shown in the parenthesis.

)YV aTEHENHIL, Sts. E,FCIZF I /) VaxT ¥V, EXAFKYLY, BIUOVF
2= 7 7 07T I Archaeomysis vulgaris?nSHBL L 72, U3 LT, Sts. G, HTIZ Z O E TL
WL Doz 7T /N FHAOMIC, F3I /) VazeH, BLULAAFER ALHEH
L 72, Sts. A, BTIIABREIEEEDL D 7% < (0.202, 0.018g/m’), B ANT I AL ENT S
> I L ¥ Tylos granuliferus >3 L 72,

WIT bR E TH (Table 1), Sts. C-FCEHEAEMBEEN L LD oD LT
(0.009-0.969g/m*), Sts. G, HCI3% %> 72 (105.73, 1334 g/m’). FEMEF KT 5 &, St CT
&N A+ R T ZHippa truncatifrons, & X A+ RV LT L 3% <9 A Gomphina melanaegish®
ML, St DT I F =770 7 IHPHHL, Sts. E, FCIE, X AFKRV LY, VFI <
Jra73, FI/NVATVCEHENTAF )N ZSHELA, FRUICH L TSts. G, HTR
COMETLIHBE L o727 P/ NFHAOMIZ, I 7V VI CHE, BLPe x2S
R LA UHEEEI L7, Sts. A, BCIIABREY R EE)SIEN D 7% { (4.81,2.102¢g/m"), /T A
FHR) A=A EICHBE L.

K& EFEICB VT (Table 2), Sts. C-ETIRBAEMBEBEN LR 2DIH LT
(0.161-2.549¢/m°), Sts. G, HTIZ % H - 72(1286, 8.139g/m"). St. GTIE, 7T/ NFH A & F
IV VAT VEPEFTICEHEEBL, SLHTI, 7V /NFHALENZAI NI IR0 5E
WHBILZZ, 2R3 LT, St CTIRay <A En<A+FR) AZHpFICHEL, St DT
R Fx =707 INFEICHBL, SLETENTAF R A=ZAHIL 7,

Dok %E b LKA S OFRIEEZIGER FRED - I b Ry - KE B oA
WEEE L EERERAMICHETAZET, UTOI)ICEHEEZEUNT LI LN TE L
9, BAMEBEEICLD, EWEI LS. G, HEA R WSt C-FICKE (TSR, 2k
B DR Z LT 52 L TROL ) ICESIHA CHIITE 72, Sts. G, HIZDW T,
St. GTIIAKRE W LFEED 7 2 /T A LT AR RREBOE A X F KR LI HBL Y 0D
W23t LT, St HCWEEIT b o+ 3 ) v a vES L ) %2572, $7-Sts. C-F (22
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Fig. 2. Relation of median sand diameter, sorting value and bottom slope to total wet weight of the
benthic animals in the dry surface fringe (a), swash zone (b) and aquazone fringe (c) of the
sampling sites. Sorting values were determined according to a previous report (Mogi 1971),
and bottom slope calculated as 20 (m)/1000/distance from shore at 20-m depth (km). A-H in
the figure indicate the sampling sites. Samples from the dry surface fringe and swash zone
were sieved with 1 mm mesh at Sts. C-H or with 2 mm mesh at Sts. A and B. Samples from
the aquazone of Sts. C-E, G and H were collected by a hand-operated dredge with 2 mm
mesh, and samples at Sts. A, B and F were not collected due to pebbles.

WTlE, EXANT I LY, NIAFR)TZPHBELLE Y F 770738+ )Y
JTVCHEHIIHEBE L 2h o728t CE, PFo~x77u73IbFI )Y aT VHEFHBRLAD
ANT ML ENTST L TLAVITHBIL 25 5 72Sts. D-FIZbIF 517, Sts. A, BTIEffio
725BVOHEVINE) LOERENY N A5M iR L BT E s, mMBLEEE R
BEHEVDBVWPRATKERICG R -HBEIIRELEWEEZ BN, Sts. A, BTIIHREYE
FEDDLRL, BANTINELY, NYFUYTLY, NRAFR) TS LSV 1<
707 IEF IV IATCHEIHRL 20722 805, Sts. A, BIESt. CIZEWARY F A
SAERT EEZ BN,

Uy M2 5H%, T b Rl CllE L7z R EARL R P R 2 E - \IkE B L BN
MO RDIFRAE L B L, WMEOBREZ MG L. KREEZET N (Fig2a) & T b
FRrOLER (Fig.2b) 12 B W TIE, BAEWIRERENSL St G, HTIIEER E A HI A  MBEL B AHE
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RPN THAHDIZH LT, BEWRERED D4R OSts. A-F T B EE A 25 iR LA
BThHrENAN D7z, oL, WKELREYLEER L IEEESRONW o7, 79
NFHA, FI ) VIATEHE, LAZAFER)AYOERBBEZEIZOVTY, RAEYEEE L
BREBSMICAR SN/ MR L FELBERY D - 72, —F, K& L% (Fig2c) TlE, St GO#
AMEEENIEFICEZVDOII LTSt HOBAEWEERESILEN L2 v o, RESE LA
WEOBIZHB 2RI R S ko7,

£ =

AREFFE TR L7z f@ it o A IE T EROMIEEFIE, INFTICHRESNTE/ M
IR e g RE O N Y b 254 (B 1979 ; Ansell 1983 ; Bally 1983 ; McLachlan 1983) — i
WO TRBETAFMAEL D7/ NFHA, I/ vaT e X AFFK) L TDRET
Ll ERT A — LNV PAGAER L. SHE I TEYE & HIRE Y LT
HIEIZEY), N2 FASA/NY — 2 1dSts. A-C,  Sts. D-FB X USts. G, HE 20T SRz,
SR (Sts. F,GOM) 2 EHE LTARY FPAGAPRKES B HRIE, IhETcoRE(HE
5 1987 ; D EifFESND LT ¥ — 1997 ; AIIE 1998, 1999, 2000) & —F L7z, LA L, &K
WFE T, AT 2 ARSI TRHBEOEM $ TR, REZES T&S L BT b
A TAREH LB ORAET A LT, TRETLVEEMANY M ASHE S 2
THIENTEL.

X5 IIARMZETIE, BRBFEOITHRICERT 28MI300IH L 42 VIREIIKE L2 EEE D
D, N MASAHICEETLEESM L L UKEHE L BROR R L. FOEE,
TIINFHA - FI ) VALEE - L AAF R LAUHPHE CHBL, $EMBEENS
H o 72Sts. G, HTIZEE O RAREREA/N & CGFRARAHESL P THLDII LT, 73 /10
FHA - FI2UVATEHE B XAFER) LI hALR L, EE L Dk h o 72 Sts.
A-CTIRHKENHL GRS ATH LI ENbhr oz, TNODRKERNS, KERE - KR
EXRY MRAGHIZEEN D D Z EHTRME S T

72720, @IRBOPEIOSLFERAIDOS. GEHERT 5 L, EYEIIRELELLIDITHFLT,
BEABIISL GOHBRRHESLDTH LR BEREIZIZIZFETH Y, Sis. F, GICE L TER
YA LG ICEEN RSN e o7z L L, AIEEREORE S B OH 5 THAN
TAERICE B, EEHKEERATEAICLZIESDENKREVDSEICERE LI TR
CHTIEMA L B AEAD S 5D (F% 1997). RIFFETIR, WMES/BIICLDEFHLLT VO
I LT 8 B2 TL2HFEL T, SIREOTEIOSL FTHEE /NS Wit i1 % 3
ATHRER, SIREORERMICBITAHEOEILEZLFIIBBTE L o 2N H 5. KEK
oW TIE, AEMSEOFRMICOVWTOMELT o TEALRELAZE L CTEZLLENH L
7259,

WEEEDONY b AGMICEET AESMAE LTI, EEoMIc, kiR, #ws L O0KE
DEETHDLEEZ LN TS (McLachlan 1983 5 Bally 1983). IO > TRETLF 3 /Y
VALY - b XAAFKRY LI BED TV OIEEE 7T ) NFHAEOHAIITEEIINZ T
WROEEPRKEVWEEZLNTVA (LT 1979 ; Ansell 1983). —fx Ik & K'Y - BEKL
FIIZEED D D, MEROWIEERETIXEDO T ALF =W > { ) BT 2 7-0THOMERIZ
§5<, WEREL/NEL DI ENNSN TV S (GRS, Raffaelli and Hawkins 1996) .
AMAETIRIRROBS ZFART VAR WD, BRI - KE L EROMBRPOMERETL L, £
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ENE D 72Sts. G, HTIHIRIRIZES S, XY P RAOARIZHE L @& 27202005,
PLED X\ EEREE, MELE, KiEE Vo RBRESMSS, EH2S TRIEDNRY b X5
FICEELTWAEEZONS, INETREFMG LAY PAGHEOREEIZOWTIE, BW
W&o TRy P AR LA - BT - W TR L o lomIRIZO AT 5 2 LICET ARFFEATHRL
T, AMZED L ) IZEWIBREOKFEGA NI DWW TRHRFIEA v (Bally 1983). 29 L=
BAME, WE, I, WHRABMAAL IO EEIN, SHICHEIEELTWAZ E
Mo, v aNRY P ADOKESH EBRIEOBBIIOVTIESHRESICELVIIESLETH 5.
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