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Distribution and abundance of bivalves in relation to the
bottom condition of tidal flats in the northern part of

Ariake Sound.™'
Kohji Hishiki*?,Yusuke Suda™?®,Yuichi Koshiishi*",and Takeshi Murai”*

To elucidate the relationship between distribution of bivalves and sediment conditions, this study was
carried out in the northern part of Ariake Sound from June 2002 to October 2003. The bottom samples
were collected from the nearly sandy and muddy bottoms in a tidal flat. Sediment characteristics such as
mud content, AVS-S and [.L. were analyzed and bivalves in the mud samples were sorted and identified.
Pooled mean values {2002 and 2003) of these sediment characteristics were significantly higher (p<0.01)
in the muddy bottom than in the sandy bottom. The mud content increased significantly {p<0.01) from
2002 to 2003 in both bottoms. Total number of bivalves collected in the entire survey period was 11,303
including 8 families and 11 species. The numerically dominant species were Ruditapes philippinarum, Mod-
10lus metcalfer and Scapharca subcrenata which accounted for about 99% of all collected individuals. The
highest number of species was recorded in the muddy bottom in 2003, when mud content was highest.
While, the highest number of individuals was recorded in the sandy bottom in 2002, when mud content
was lowest. R. philippinarum was the dominant species in the sandy bottom in 2002, when mud content was
about 10%. When mud content was about 20%, M. metcalfei was the most dominant species. S. subcrenata
became the most dominant species when mud content increased up to 50%. These results indicate that
there is a clear relationship between distribution of bivalves and sediment conditions and the increase in
mud content of the bottom sediment may be one of the factors responsible for declining abundance of R.
philippinarum.
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Fig. 1 . Map of study area on the tidal flats in the north-
eastern part of Ariake Sound.

Tl OEYERF 2mmld FOBEARORE, FI4T74
AGERALCHAE Lz, RS HET LI 3HED R
LERELL 72, 20tk WIRZIRLIED, BOE, BRER
MR RN (AVS-S), #Zi= (L) ZWE L7
RBARAETIE, T TAEPUIER, BEELKEIZLY
HEEWE DR, BEL, Y2y FT—A « AT -V ORX5S
WREVWRFORE R B 2 vy, WAFE3 4 mAHOEBHMR
LR 72, FEOWEITEL, 20028121 3EREFVTITES,
20038113 L — WU I E R E (Rt .
SALD-3100RY) 12X 0B I ho7z. BRIEFEMILY ER
BOWEE, TATF v 28RS R L omamEET
BI o7z, BEGHEOREZS0C T 6 Rl BEL,
WERLHADTETRLL. B, SEREHBOERIIOWL
THEH—TEESHIIMETHEADREL Bl ko7 #
Frizid, SPSS 10.0] for Windows Base System % F V2 7z,

2.3 E£YRE - 9

THEHEOBRED, WRYFERLE B BWT, &
WOETBIR ok, 1825emd HEHET (0.0625m)
OWHEWEFEL20cmT CTA Iy TTHREL, £oOHEY
Z 1lmmHOEHTHL Y, FRE L22EBE10% KR L7
)y CREE Lz B LABRHIIT R IR B IR - 7214,
THHEEATATHILL, BoORETY 2B IV, B
T AR, BE, BEEOWNELBI ko AR
ELRME T L 3EEYELBI oz, B, MBUE
BRI OWTR-EIAR & Rk — TR ES # T % VA
BEOWERBI o7z, LB, UFEEEIE 7 ) iEE
WEEATH B2, IS & % 55R30mm Ll Lok
SR o 13 BRAE L 7

2.4 ZERME, BELUIEOREN

W, £ (20028465385, 20024184, 20034403,
200348 H) 1B B THHEREIZ DWW T, Shannon-
Wiener (13 OMELHEEIREC 2k 72, BHREIERRK
TEENDL., SEBEORB, (3 i HHOE, Pild
FHOBOTHEETH 5.

N

H=— 2 (P X log: P:)
HI2 L » THEEOLHITE 2R THE, HEPREWITZY
FOREIZHEIEVE ShAE.
T/, HUMEHornD EEE (R)" #HWT, “HKH
HEEIIOWT, FRERORSHEORBEARDEIMZ K



AREILIRTE LS

bobAR
HornDEMHE T 2 DOFEXELYETRRIZLDES R
5.

S (xi+yologlai+y)—xilogei—Syilogy:
(X4+7Y)log(X+Y)—XlogX — ViegV

HornDEREIC L - THMAROBEEE* R 56, &
e TEENFFELEETHL @fo%%%ﬁ@
) AR, LOXAD, 10T SRS
B, F7o, ECHREESVEVWIHEIZ0 L5,

LREE L EUE ORI
Methodology version 5.1% Fl 27z,

{ZPrograms for Ecological

L AAB

2.5 JVa-45E20E=ATE
HHBICBTAMELREZBETCHLTH ) ICDVT
i, FOAENEEOREL LTy a7y ErollE
FEMmLZ. WECHERL 2ERoRES, BAERL
ERE LN B I o /2. 2004524 A~10A (9 Al
) oFERICHIE T, RO ~20mmE T
OT) F MY 4 ~ SAAEEREL 72, REL M
RiZr ) a—7r v ouiR, BAEN Ry, 3 ks
FICANBREE L2, WEET v A0 i gE sk
R,

AR

B Y MBS 149
3 % ®

3.1 K =1

Fig. 2 (& HEMEOEESITEE (BOFE, AVS-S,

LL) OFHEE EEREO AL E R LT

T’ n =

FEME 28 LRSI, B T2.7~32.5%, RS

TIE15.6~61.6% TEBL, FEEDFEDH12.8%, Tk
#%35.6% Chh, 2 MABOFLEIITEELRE (p<0.01)
RO LN

TorEElE, 2002 1ML b 6 AllRbSWEEATR

L, #0BEHELL HRVETHERLZ, ZokHiz2
Hipil HITIZERE R ZEHE L E R L. —7F, 2003F121k
WHTIHPSEFTIPTTERAL, 8 HItRLEWEE

AL, W0H MLz BETIE, 3H oM
mr, s kb EWlEL LD, EFCPTTeWERR
L7z, 0% R4 L, 10RI2hF CHUEImL 7.

IOk, 200353 2 W TH S IR L BEEE %
L, 20028 & 3R G BRGOEE Y — LR E
F 2 TR W A 20024E 803 & 20035805 B8 X UN20024538
B L2003ERFIZKTL, FRENIZOVTERSHEL

ZERAEY L, MEFL.

100

N BN X
o O o o O
I I n

o
i

e e
—_— [\ [F8)
;

AVS-S(mg/g dry sediment) Mud content(%)

LL.(%)
SR wEYRaD

it
W

2002

T T A5 0N

™M'A'M'J

‘J[A‘S‘O‘
2003

—<= Sandy bottom =—{#l— Muddy bottom

Fig. 2. Seasonal fluctuation of mud content, AVS-S, and LL. in the sandy and muddy bottoms.
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Table 1 . List of bivalves found in the sandy and muddy bottoms

Sandy bottom

Scientific name Total 2002 2003
Jun Jul Aug Sept Oct Nov Mar Apr May Jun Jul Aug  Sept  Oct

Ruditapes philippinarum 7323 1951 1761 650 708 895 577 269 235 156 27 36 17 33 8
Modiolus metcalfei 2179 24 16 4 1 3 1 1 1 1 8 1740 379
Scapharca subcrenata 79 32 3 8 3 7 1 1 2 2 2 1 2 14 1
Theora fragilis 2 1 1
Veremolpa micra 4 3 1
Mactra veneriformis 1 1
Solen strictus 1 1
Venericardia ferruginose 1 1

Total 9590 2007 1781 618 712 908 579 270 238 159 30 39 29 1787 388

Muddy bottom
Scientific name Total 2002 2003
Jun Jul Aug  Sept Oct Nov Mar Apr May Jun Jul Aug  Sept  Oct

Ruditapes philippinarum 194 16 3 6 7 4 6 91 29 il 9 5 3 1 3
Modiolus metcalfei 1052 3 183 53 602 160 12 5 8 4 7 3 8 1 3
Scapharca subcrenata 429 16 52 28 87 40 4 12 42 35 23 29 41 5 15
Theora fragilis 22 1 12 4 3 2
Veremolpa micra 6 3 3
Mactra veneriformis 3 3
Musculista senhousia 1 1
Limaria basilanica 5 1 1 1 1 1
Laternula marilina I 1

Total 1713 36 238 87 697 204 23 112 91 55 42 38 55 10 25
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Fig. 3 . Species composition of bivalve abundance in the
entire study area.
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Table 2 . Horn's index of similarity for pairs of bivalve communities

Sandy 2002 Sandy 2003 Muddy 2002 Muddy 2003

(7.2%) (17.0%) (21.5%) (46.2%)
Sandy bottom 2002 1.00
Sandy bottom 2003 0.47 1.00
Muddy bottom 2002 0.17 0.86 1.00
Muddy bottom 2003 0.58 0.55 0.60 1.00

Mean mud content values in parenthesises
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Fig. 7 . Seasonal fluctuation in size frequency distribution of Ruditapes philippinarum in the sandy and muddy bottoms.
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Fig. 8 . Seasonal fluctuation in size frequency distribution of Modiolus metcalfei in the sandy and muddy bottoms.
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Scapharca subcrenata
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Fig. 9. Seasonal fluctuation in size frequency distribution of Scapharca subcrenata in the sandy and muddy bottoms.
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