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Distribution Pattern of the Mud Clam Geloina coaxans (Mollusca, Bivalvia)
in the Urauchi River Mangrove Estuary, Iriomote Island, Southern Japan

Masashi Fukuoka”, Kusuto Nanjo”, Mamoru Sato® and Hiroyoshi Kohno® &

Abstract

The spatial distribution pattern of the mud clam Geloina coaxans (a large, suspension-feeding bivalve)
in the Urauchi River mangrove estuary, Iriomote Island, southern Japan, was studied in 2004 and 2005, with
special emphases on small scale features. At low tide, clam density (ind./m?) , shell size (shell length, width
and height) and living position (on / under substratum) were investigated on three sediment types (i.e.
subtidal creek area, intertidal damp area and intertidal dry area) in the mangrove forests. In addition, the
water holding capacity of clam individual specimens was clarified by laboratory experiments. Clam density
was greater in the damp area (0.33/m? than in other areas (the creek area, 0.20/m’; dry area, 0.03/m*
respectively) . Shell length distribution ranged between 24-133 mm, the 80-90 mm shell length classes being
most abundant. Most clams (84 % of the total) made shallow burrows into each sediment type, part of the
shell often remaining exposed. Laboratory experiments showed significant water reserves were retained
by individuals after eight hours desiccation. The results suggested that primary reasons for the greater
abundance of Geloina coaxans in damp areas included the greater food availability due to a longer period of
inundation (i.e. longer feeding time for suspension feeders), a good supply of particulate organic matter. The
clams burrowed shallowly even if they are easily detected by predators, since the large, hard rounded shell

would provide protection from crushing predators such as mud crabs (e.g. Scylla spp.) .
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D% DWEMEME GO, SRAEWHIERL
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etal,2008). TNoDAEY»L L bERERAE < ¥
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Bingham, 2001), < HUIZHE ) £8 4K B IR % fig
3 % 7% & (Manson et al, 2005), k4 Zi&iEx AT %
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RINFABFWITH LA FESNTBY, 2ok
HRMEFFE 2 AL T 2oicix, vy 7 u—7
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Fig. 1 Geloina coaxans.
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Fig. 2 Location of the Urauchi River mangrove estuary, Iriomote Island, Ryukyu Islands. Numbers on each

creek (A1-D3) indicate quadrat stations.
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Fig. 3 Temperature changes in (a) supralittoral zone, (b) intertidal zone, (c¢) water in subtidal zone and
(d) mud in subtidal zone in the Urauchi River mangrove estuary, from 18 December 2004 to 20

December 2005.
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(a) Grain size distribution
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Fig. 4 Grain size distribution (a) and ignition loss (b) of sediments for each area in the Urauchi River

mangrove estuary.
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Fig. 5 Densities (number of individuals/m?) of Geloina coaxans in each area in the Urauchi River mangrove
estuary.



YL F YT o5k 25

B, REMBE TR, £KERKICBWTEME, 5em
T & b AHIR S OB #£0.125 mm) 2% b % A - 72
(386~780%) (Fig. 4a). KHEBENICHL L, 7
Y — 7 TIEMIR RS DL Lo OE & NS <, &
IR & IR L ) B RAENKREVE V) EIIERL
72 EORIBUCIIAAR D A3 78.0%, Scm TE67.9%
T, EHIZ6HUEE DTz, W T
UToRZEOHENS {, K 5cm T TR
% (0.063 mm) 2 37.9%, MUK Lk
(0038 mm) 75 105% T&H 0, Mo
JE R BRI LN TRARD N E hr o
7oo 7o, mMEGEEICELT, &
K TIZRET782%, 5ecm T E .
T1208% TH Y, 7V —7 (KE

259%, 5cm T JE230%) & Wz i 35
(£54262%, 5cm Tk 1.40%) O1H
AT D H22 o 72 (Fig. 4b).

@ |

16%), 74 7 1ixb 3 2MAkF1%) TH- 7z (Fig.
6b). L72%%- T, Zfifk (n=238) D#)84% A
BO— e BN S IRECTEETICHE > Tne, F
72, WHMEREAE o725 4 TN OEE % G B
B TAR L &, 7 — 2 \IZHILL 22K (0=72) OF
82%, TARIBAZIBL L 728K (n=156) D#53%, HZH:
BB L 72K (n=10) D#160% % 158, WFho
JEIZBWTHiRd % b -7 (Fig. 6b).

EEBZE

42 12 P4 IX O %1 FE 1200 m* 12 38
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JEIR A 461 m° T & o 7. 20044E7
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238k D Y L F ¥ ¥ I DD
AEN 10X10m D H K (4
12 X) T A7 MBI B 1
0.20/m” (355 0.42/m”, $4%0.03/m?)
Td - 72 (Fig. 5).
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Fig. 6 Living positions (on / under substratum) of Geloina coaxans (a)
and ratio of each living position in each area of the Urauchi
River mangrove estuary (b). I, Fully exposed ; II, less than

50 % of shell length burrowed ; I, More than 50 % of shell

(#121%), % 4 7N 37K (%

length burrowed ; IV, fully burrowed.
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Fig. 7 Shell length distribution of Geloina coaxans in the Urauchi River mangrove estuary.
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Fig. 8 Changes of mean water content percentage (%) in Geloina coaxans with time. Bars indicate standard
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70 =2 THRNDEPF S H L TV B 700,
WK DH N7 ) — 7 TIEIEREY % & -l 7
WAIZHENRT L, ENOIEKIESL VIS E
IRV HERE, hBEL 727200 Th 2 EHBREN. Zh
50T E05, GARBUIRZRE X ) bIEKRER AR,
SHIT, MMoOERELD HIEEE, 50
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— AT, WA IS A BT B IR AW O A &
ET LB LML LT, THICK-THHE
NDEHENRDRELEELZRIZTESbA TV
(Raffaelli and Hawkins, 1996). L2L, ARHO¥E,
IR YE A BNEB TR TAL L, EFITHVIEK
B E B DI EDW SR o7z, AMIZREITHA
DHDHENTEREOBREESE D20, £LOKG %
BMOBPIRATH I ENTE, 512, KoHEfiic
32 H MO RS oOAVNE L, HkoE»50
KGDEEEP S ENTELDOTHASH. —H, =
B F K P O RRE TEA B % 080 3 2 BT % B
5, T OHEMIKFEIEKRHICR O E 720, #HFO
FPHNTD L D FHAEICECERLTWLEL S
b T b (Raffaelli and Hawkins, 1996). Z 2 &
0, AEAHZHIR L D & EARBICE (AR L Tnzo
&, AMORMEEE L D b EARKXSHR LW S E
EZibhb.

F/z, AESHEAL Ao FEICT e —T7H
ROMEEBERM THLETHREINS., v~y 7u—7
WT, ~r7u—T0EEENEL, V=79 F—
& L TERZAEY MG S 1L (Clough, 1992), 2o
V=TV =PRI NTIOMrRTN) ¥ A LR
D, SRR, HDVILREIHER L2IRE TR Y 204
PIZFIH &S (Camilleri, 1989; Camilleri, 1992).
A, Ao ryra—7WTiE, vrra—7K
PIZAERT 2 A~ Y 7 a— 7THkEDBRERE
HREWERAL T2t HEENRTBY (Kon et al.
2007), FZERIZ, Bachok er al. (2003) 1ZMHEA B D <
U= THICAERTAYLF Y VINY Y S O—
THROEEEAEY 2 FIHT LTz & 2R L
7. TNOOREREET 2 5L, AHIZEAIKRTIZE
BRI & ) LRGBS S 2 EARBIC R Y, 512,
<y r7u—T7HROBERERY S EICME IS
72, ENHIL Y =2 L) R L BT
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KEDTENE Z A FES 15em YLE) ICEICART 25
i CEARICEWBREORE b b, Th e idii,
EE10em KMOENWE ZAICERT LI T
JEHD 5D % b Z & 2%\ (Kondo, 1987).
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2008). L72A55 T, AHOEZRMAE TR A
METHhLEEZON, ¥y 70— THICBWT#
MICENTHDIE, 77 UH=RO ) ax) HHFEIH
Scylla spp. (FE# 130 mm, FIEF 200 mm) TH 5 9 .
JaF) A IFEWMOLBHTI LYY I0RE
o THET S EE 20N, HEKIZ, AHDZL L O
RIZIZZ DR ERETERDN & TR INDIEHATE
BT/ (Fig 12H). ZoX) aHagsny
B REVHBHH A E RS 285 T, &2 AR
B EZ BT L7-DIEADODH LR EFRESTLL
A3 5T 5 (Boulding, 1984).

IhoEE2abEsE, KEOERBMEIZHE
THERTAZILF I VIR Eh-7201F, KHH
DE LTRSS, B X O TR E OIS
AHOLERICHEHL TW2Z k, E5612, BEo 720
BT/ aX I EOMEE L 8B LZEAT
b, EL B ASREIESE TV EOTHEINICL
Wiz ThHDEEZ LN,

AWFZEICE Y, YLFY VIR IR —THOR
A TR ISR LKA 3 5 GoKIsc % < oA L,
13 A EDOMEDPIKLORBFITIE > THEELLTY
LBIEDNWOENICE o7 T, SARBOMBRER
JE TP OWEE S EXAEOABICE D HE L Tz
&, BIU, KETHEADD HHE SO L THA
T L CREBE 2 SH#E L TW 5720 THS I Ls
RBENT. SHREIFKEREHTI LI Y IR
ERPLWECI I CHRLEZ KT L2 LT, A
DA = BED L) BERTHEY o TWEHD
MEEBICKRET HLEIDHLTHA ).

e 3

ARIFEOFRATICH 0, WAMIE, HOHERF R
BTG RL D24 Td o 72 HH ORI & Lo
BETH o EEOIEEICH 25N, 20094E2 HIZ&
AL S 7B, T BEHETFEERICO X D Rz L
9. F70, BWAREICEZ OBV izE vz
IR TE 2 >~ & — DI, RS ORR &t 2%
MEE VW /NEIRIK, BLY, EREZ L
TW7272wz Graham S. Hardy U2 < &#hw7- L
9. F7o, MEF, FEWEE L TREICHLSNL
AR OPRERE, FAKES, BRIWE, #PiE,
INHZEFEOLRIE S BILH L TP E§

2 Z2X®

Bachok, Z., P. L. Mfilinge and M. Tsuchiya (2003) :
The diet of the mud clam Geloina coaxans
(Mollusca, Bivalvia) as indicated by fatty acid
markers in a subtropical mangrove forest of
Okinawa, Japan. J. Exp. Mar. Biol. Ecol., 292,
187-197.

Boulding, E. G.(1984) : Crab-resistant features
of shells of burrowing bivalves: decreasing
vulnerability by increasing handling time. J. Exp.
Mar. Biol. Ecol,, 76, 201-223.

Camilleri, J. C.(1989) : Leaf choice by crustaceans in
a mangrove forest in Queensland. Mar. Biol, 102,
453-459.

Camilleri, J. C.(1992) : Leaf-litter processing by
invertebrates in a mangrove forest in Queensland.
Mar. Biol,, 114, 139-145.

Clough, B. F.(1992) : Primary productivity and
growth of mangrove forests. 225-249. In:Robertson,
A. 1. and D. M. Alongi eds., Tropical Mangrove
Ecosystems. American Geophysical Union,
Washington, DC.

Emmerson, W. D. and L. E. Mcgwynne (1992) :
Feeding and assimilation of mangrove leaves by
the crab Sesarma meinerti de Man in relation
to leaf-litter production in Mgazana, a warm
temperate southern African mangrove swamp. J.
Exp. Mar. Biol. Ecol,, 157, 41-53.

Kathiresan K and B. L. Bingham (2001) : Biology of
mangroves and mangrove ecosystems. Adv. Mar.
Biol,, 40, 81-251.

Kon, K., H. Kurokura and K. Hayashizaki (2007) :
Role of microhabitats in food webs of benthic
communities in a mangrove forest. Mar. Ecol.
Prog. Ser., 340, 55-62.

Kondo, Y. (1987) : Burrowing depth of infaunal
bivalves —observation of living species and its
relation to shell morphology. Trans. Proc. Palaeont.
Soc. Japan N. S, 148, 306-323.

Lee, S. Y. (1998) : Ecological role of grapsid crabs in
mangrove ecosystems: a review. Mar. Freshwater
Res., 49, 335-343.



Y ULF VY O 29

Manson, F. J, N. R. Loneragan, G. A. Skilleter and
S. R. Phinn (2005) : An evaluation of the evidence
for linkages between mangroves and fisheries:a
synthesis of the literature and identification of
research directions. Oceanogr. Mar. Biol. Annu.
Rev., 43, 483-513.

Micheli, F. (1993) : Feeding ecology of mangrove
crabs in north eastern Australia: mangrove litter
consumption by Sesarma messa and Sesarma
smithii. J. Exp. Mar. Biol. Ecol,, 171, 165-186.

Micheli, F., F. Gherardi and M. Vannini (1991) :
Feeding and burrowing ecology of two east
African mangrove crabs. Mar. Biol,, 111, 247-254.

Morton, B. (1985) : The reproductive strategy of the
mangrove bivalve Polymesoda (Geloina) erosa
(Bivalvia: Corbiculoidea) in Hong kong. Malacol.
Rev., 18, 83-89.

Nagelkerken, 1., S. J. M. Blaber, S. Bouillon, P.
Green, M. Haywood, L. G. Kirton, J.-O. Meynecke,
J. Pawlik, H. M. Penrose, A. Sasekumar and P.
J. Somerfield (2008) : The habitat function of

mangroves for terrestrial and marine fauna: a

review. Aquat. Bot., 89, 155-185.

Nanjo, K., H. Kohno and M. Sano (2008) : Food habits
of fishes in the mangrove estuary of Urauchi
River, Iriomote Island, southern Japan. Fish. Sci.,
74, 1024-1033.

Raffaelli, D. G. and S. J. Hawkins (1996) : Intertidal
Ecology. Chapman & Hall, London, 356pp. [ Bi& i
(R (1999). ¥ o A fgs (- F). SC—# A IR,
5T, 311pp. * 204pp.]

Seitz, R. D., R. N. Lipcius, A. H. Hines and D. B.
Eggleston (2001) : Density-dependent predation,
habitat variation, and the persistence of marine
bivalve prey. Ecology, 82, 2435-2451.

HH M (1982) i~ > 7 a—7 < Y AVOERET |
W& R 19, 82:91.

Tallqvist, M. (2001) : Burrowing behaviour of the
Baltic clam Macoma balthica: effects of sediment
type, hypoxia and predator presence. Mar. Ecol.
Prog. Ser., 212, 183-191.

FIRIEAT - DALY, (1994) 1 P LF VTV IDBELR
B o3, SIS 6 41 BE BB LK i BRI S i
198-200.



