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Distribution Pattern and Associated Environmental Factors of
Terebralia palustris (Mollusca, Gastropoda) in the Urauchi River Mangrove
Estuary, Iriomote Island, Southern Japan
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Abstract

The spatial distribution pattern of the mudwhelk Terebralia palustris, a leaf-litter consumer in mangrove
forests, and environmental conditions (altitude, sediment grain size, ignition loss and mangrove vegetation)
in the Urauchi River mangrove estuary, Iriomote Island, southern Japan, were investigated in August 2005.
A total of 1824 individual snails, mostly adults, were recorded by a quantitative line census in the mangrove
forest, the mean density being 1.4/m” The shell length distribution ranged between 5.0-150.5 mm, the 100
-110 mm shell length class being most abundant. 7. palustris was concentrated along the fringe area of the
mangrove forest, adjacent to small tidal creeks, therefore being inundated twice a day by the tidal cycle,
unlike the higher mangrove forest interior. Other environmental parameters did not follow consistent trends
from the interior of the mangrove forest to the fringes, none being related to snail presence or abundance.
The concentration of 7. palustris along the tidal creek edges may be influenced by the longer periods of
inundation (ie. preventing desiccation) and the good supply of leaf litter transported along the creeks by

tidal flow. The low occurrence of juvenile snails in the mangrove forest suggested that spatial segregation
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of juveniles from adults occurred in the mangrove estuary, as indicated by several previous studies in other

mangrove estuaries.

i

BB S0 W BT O WA IS AR T A R R 3R
ML~y ra—7LIiEhs, v v r7a—7idill
W EllBWT, v v Zu—7HRE RN 5

il

-
e
on
=
%)
Pt
—
<5}
-
09

WHEZIET 5. RUSETIE~ Y 7u—TkE 20N
BOTRESY Y 7u—THEEHRT L. vy 7/u—7
WL, BERAEOE, H 2B HEL &4
LR A WA A E L CE Y (Kathiresan and Bingham,
2001; Nagelkerken et al., 2008), ZZ Tld~ v 7 a—

Shell width

Fig. 1 Terebralia palustris.
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THERVER SNG. FABRIGIR T d Bk
EWZEHEDH L EbNT\w5b (Kathiresan and Bingham,
2001).

R 7U—THICAELT 2 2R B RE L LD
BCAEMIZE, AEROEVS Y ru—-T0%EL
HHEEM 9 % % (Emmerson and Mcgwynne, 1992
Micheli, 1993; Lee, 1998), £t & 2350 S =ik
b)) ¥ R EBIST 5 4WH % v (Micheli er al,
1991). Zo72®, < ¥ ru—7THEOEEY D S h
F57 M) 5 ALY HEPAHEET B FAERRICBW
T, ALY EEREELZH) Y THD LE R
51T % (Camilleri, 1989 ; Camilleri, 1992).

/8 I = J Terebralia palustris (Linnaeus, 1767)
1%, 7 I =7 F Potamididae IC®$ 5B H D 1H T,
2= 7HICERT AAREDY I = FHTIdR
KFETH 5 (Fig. 1). AKFZA 7 F - ARRFEEO<
7a =7 5T B, HARENTKE 21
BHEEDER T 2 DXL OWREDATH 5. ARl
DEFDH B, BROFEHMZIOL LTIy 7 u—
TOEERZEHEEET L0 2 EMIETFLNL (H
*F, 1983; Houbrick, 1991). F/37 I = F 1340
300mm THWEAFEEL, YU —TOEELH
f£9 % &£ 9 127% % (Nishihira, 1983; Houbrick, 1991 ;
Slim et al., 1997 ; Dahdouh-Guebas et al., 1998 ;
Fratini et al, 2004). Zi & FFRICHEIEZ L L 728
W SN B 2 BAT 52 L2k ), R
DOFEDFHETI SN D Z & B AL N TV 5 (Fratini et al.
2004 ; Fratini et al. 2008). L7:%3->7TC, ¥ v 70—
TORELERRET I r A F2 eI, F
NYIZFIEY 7 u—THEROREREICB T
HEESHHEH S TV E EEZ 5N TWD (FIEH
1988).

JOHER RIS AT 78 v & — T, PR G 22
EOMMNINZIANA~ y 7u—7HICEHL, 2
NE TR 2 RIS 5 B3 ORI, 2010),
fUH (Nanjo er al, 20085 MR, 2010), BIUY
LF ¥ 3 Geloina coaxans G&RIE A, 2010) % 3 F
I 3 XY ¥ K Mictyris brevidactylus (/N - {2,
2010) % L OJEAEY OLREWFEZ 1T o T E 7. AR
TiE, ENCBWTHEROD LR WF Ny I =FI10%
HL, WO~ > 7a—=78icBiF ¥ 37 3=
F oA L BREEEEN & OBIRIC O W CTREMNIC IR
TR R ZREHT 5.
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Fig. 2 Map of the Urauchi River mangrove estuary,
Iriomote Island, Ryukyu Islands, Japan. M,
mangrove forests; —, census lines (1-4) ; .,
Okinawa Regional Research Center, Tokai
University (ORRC) .
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XNYIZSOSHRE

HFAEMO~ 7O —THRNIZBWT, 7)) =705
21— FC(H LA~y rZu—THhBEmNns &
ZAHZFET), MNERERT 2 LD ICHRET 4 v % AR
B L7 (Fig. 2, Fig. 3). £94 vOEIII~v 7 u—
THROBEADEZ (54 21,230m; T4 2 230
m; 54>3100m; 54 >4 70m). 54> kick
W, {3 m (T4 ¥OFidh SN 1.5 m O#iR)
DNV T ks MREETV, FT U7 M
HBLL72% Ny I =T omBiE, MEk, BIow
A X%k L7z, R 4 ZI2ow T, 3 L iR
%/ FA (FEFE005 mm) Tl L7z, F/37 I =51
R 300 mm THEMFRIEL, ¥ /u—T0¥EE
2T 5 X 9127 5728 (Nishihira, 1983 ; Houbrick,
1991 ; Slim et al, 1997 ; Dahdouh-Guebas er al., 1998 ;
Fratini et al, 2004), B D7\ 305 30 mm A O
HREfHEL, BE30mm U EEZEAE L.
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5S0hIFHBICH L R Lo R Yk R 2 Rd 7z, 5
LHwhbiFiziz, HE&W20, 10, 05, 0063, XU
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Schematic representation of each census line 1-4 in the mangrove forests. The positions of each

station (3 m X 3 m quadrat) on each line are represented as squares.
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WHE L33y 3 = F oA 1824 i1k T,
TR IR 1305 m* (2K A MAB#EEIX 14 /m® T
Holz. BEIVFHITRETD - 72 1821 K IZ DWW T,
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Fig. 4 Shell length distribution of 7. palustris in the
Urauchi River mangrove estuary.

£IA4 ICBITDFNY I ZF MR L BB
% 5 m MFICHEFT L Fig 5 13R L7z, MBUMEARIE
FTAATBVTHRDE L, 1120 K TH -7z, #d
ZMBILDIETA 4095 m HAET, 73MEMEN
BLL7z, WALHERE D 72 0 O EE, 48/m” 12
L. &RELT, FAYIFiEvrru—T7H
NOEKZ ) =7 CICER L THMA LTz, 20—
HT, 9402854 7412BFB%2)—2DMD
HNFRTY) 7, BXOIA1ET54 0312815
2= hbihxr ra—THegns ) T
WZIEa LT ho iz,

s HE
ElRosfikXERE 2, WhT 1 v oKENE
ATH 2 &T, WL OBMRE M7 (Fig. 5). A
HEHIZBWT, FAY I F B Lo IX
SEH53 em TH Y, wmE62 em (54 4D 115 m it
M), k23 em (5 4 ¥ 4 @D 5 m #1%) T - 7= (Fig. 5,
Fig. 8). ZOEEHFHIZ>WT, FAEEIT 572 2005
HESHDOWMWE OMFEAL E, 13T 1HIC 2K

THEEGESTHo72 (Fig. 9). T/, FATI=FHE
HLTHMLTW227 ) =27 i) 7k ikn
WALV 7% L, FHTH -7 (Fig. 5).

RERE

FZWAET A4 2B BIK T OB & ek 2R
# Fig 6 ISR L7z, A7 I =F 3B L - S0k
BUREIZT 4 V1050 m TR D %L 31%ThH
D, 54740100 m H5T240%ERDL D -7
HUR L, 4 4@ 100 m HAIZHET S 9lum
ELRIUL S A Y4 @200 m #HEIZBT S 170 um 2,
FNZENR/MEERRKETH 72, Thbidvwdh
MRS DU OhZ4% 250 um R OB AFETH o 72, %
B, BB & hRRRIBOEENCI, U =75
DO E ORI —EOBIIEA SN h o 7.

&

SPA WAL 153 m® 2B 2 MRS R, Y=
~ Y )V F Rhizophora stylosa, % ¥ )V ¥ Bruguiera
gymnorrhiza, T ¥ ¥ Pandanus odoratissimus @ 3%
Th o7z, BHIEE 3244 (2004 /m’) T, Y%
TV FD 2034 (1254 /m’), 63%Likbrl, X
WTA BV FD35%I2H 725 1154 (0714 /m?), 7
7 VDB 2% T 64 (0044 /m*) TH - 72 (Fig.
7).
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121X, Fratini et al. 2000) 12X b &, =70 24
Fro= > 7 a— 7RI B % A4 p H OB
ZZENZN109/m” & 259/m* Tho7z. LizdioT
WP~ v 70— THORMOEREEZr =7 O
YU —THE ) BN E WD T E b 7.

RRAEMIZBNT, FNANTI=FBvrru—7
HADED LS BRIBIHIHA LTV 5O 0% {74
B, RHIHN TR K S % 7 ) — 7 v o3t
WHERLTHMmLTEY, SISO RIT) 7121
BEAEGAILTW Doz, 20X D) BRI
BRI EBRHO~ Y 70— 7Hh 5 b s shT
W5 (P, 1983).
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Fig. 5 Schematic representation (side view) of the subtidal creeks and mangrove forests (a) and number
of individuals (/15 m® of T palustris versus altitude along each census line 1-4 (b) in the Urauchi
River mangrove estuary.
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Fig. 6 Grain size distribution versus ignition loss in each station on each census line 1-4 in the Urauchi
River mangrove estuary.

Line 1 Line 2
40 - 40 - B Bruguiera gymnorrhiza
[0 Rhizophora stylasa
301 30 1 B Pandanus odoratissimus
201 20 A
Qa 10 1 10 1 L
Z . o lml ] J | 5l §
- 100m  50m  Om Om  Som 100m 150m 200m 230m
2
é Line 3 Line 4
;g 40 40 1
z 30 1 30 1
20 A 20 1
10 10 A ‘ \
0 ..:-.,J:h.‘ 0 -. T T T T T
50m  Om Om  50m 100m 150m 200m 230m
Station Station

Fig. 7 Number of individuals (/9m® of each mangrove species in each station on each census line 1-4 in
the Urauchi River mangrove estuary.
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(Raffaelli and Hawkins, 1996). Z ®7:8, ARFEAss
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X ) EKBEEARENZDTH DL E V) Z LA
Zbh7-.

T/, bHVEOO#IELT, 7Y =27
B CEIABOMCH LYy /U —TOREENRL NS
s hzwH) v EZLNL. vy ru—7
AT, HHIE7 ) =27 Z2RNLEIC L - TRIE
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FTyFEINDLIEITED, KRS C OFEZED
7)) =7 CoEL RIS 2000 Lz,
FN I =D B MKATERE & A L BRI &

150

100

=—

i

Rt - AR

NDHREWEZIRAL, ZhIL->TE L Ok
DFHEFNENS T EHH SN T WA (Fratini et al. 2004 ;
Fratini et al. 2008). T2 XY, 27U —2iHVOY;
FICIEAREIF R L HETIHRE0E , ZOBROM
FHEWRIHET I SNT, E512E L OffksgER LT
SAE L7z MRS NS, 2720, RIFETIIMND 7
V=7V ORI RI) TIBWTOKE RICH S
EEORZFARDL DR TE o lzlzd, iy
BOHRETH 5.
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—J, Moo~ v 7 a— 7T L oRER
HHW R RN I T O5AIEEE RITLT
w7z kw9 (Wells, 1980; Fratini er al., 2004 ; Penha
-Lopes et al, 2009). L L, KTz nso
BRESEEN & AR 0 534 Bk & o0 B I 2o I 1 A
Nhhpolz, INTIZFARI I 7u—THOED L
I BB OLINCAERT 200 3B X > TRZ S
DOhH L,

—HEIZ, FNY IZFIEIERICE b o TEES
PELZEDL I ENMENTWVD (Wells, 1980; Slim
et al., 1997 ; Pape et al., 2008 ; Penha-Lopes et al.,
2009). Bz, EFrE—ro~xrru—7HTII,
FEFLEBI Ty X D o F M TRICHA L, BHIEE
W= 7a—THRNICHM LTz el an
T 5 (Penha-Lopes et al, 2009). Z O 5 Ai Bk D
EWIERICE L) BREOLIcL > THEL S L
EZZ2H6NTHEY, #E30cm Kiof LK HIcEF
N57 MY & A% FI12# 4 L (Nishihira, 1983 Slim
et al, 1997 ; Fratini er al., 2004), B A33853E L 720K
Hig~ >y 7u—70¥%¥E%2E A3 % (Nishihira, 1983
Houbrick, 1991 ; Slim er al., 1997 ; Dahdouh-Guebas
et al, 1998 ; Fratini er al, 2004). ZO7=%, HiHIZ
Tr) Y APEBERWMTHL)OTRIERTSZ L
ML, WAL LSy 7 —THRNICBET 5 &
%2 5N T3 (Houbrick, 1991). AWf%ETld~ > 7
O—7HNIZIZE A ERHE L2 LT hdoizrz
B, WOy 7a—THIZBWTHF A7 I=F
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R E Nz, AFANIZB VT, %E30 cm Kl
ORI 29K L 72O ARTH - 72, T b O
HIZF94 21065 mMFElcBWT, MDA S RS
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HE ) b8, S5I7 M) ¥ A2HAT
5720, TOBRBIHHAINMERT20IZHL TS0
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D& S HFNTHRD LEDR D 5.
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BUCIIBLZ FEA O 5 Z & IS DT> T3 (iff
%, RERF—F). TOXD RIERNMAE D &IZ,
HAINZ BV TARTA &0 X 9 AR 2 MR L Tw
L0, Fi:, v ru—THRTHEEINEELZ L
MUZEHE L TRk EE2SHBET LTV & 2w,
Bl 4

KRR BT T HICH Y, A YK, Bk
KEFBEMPEFE IR OFETH - 2 FH O, B &
OHFEEE DL TH o 72l L IR OIREICH 72 5
M, 200942 B Sz B, e EEEER
WO DBHELET. FLHIRAEICBVW TSR
S F S 7 RIS £ v 7 — DR IG, 85T
M % L CIEV:72 Graham S. Hardy B2 < &3 L
F9. M, BEENEE L THEICH NI S
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