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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 LL. 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 metcalfei 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.
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Pig. 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
o 2002 2003

Scientific name Total o ol Aug_ Sept _Oct  Nov Mar  Apr May Jun Jul Aug  Sept  Oet
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 ! ! 8 1740 379
Scapharca subcrenata 79 32 3 8 3 7 1 I 2 2 2 ! 2 14 1
Theora fragilis 2 ! !
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
- 2002 2003

Scientific name Total Tom o Aug Sept Oct Nov Mar Apr  May Jun Jul Aug  Sept Oct
Ruditapes philippinarum 194 16 3 6 7 4 6 91 25 1 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 ] 12 4 3 2
Veremolpa micra 6 3 3
Mactra veneriformis 3 3
Musculista senhousia 1 1
Limaria basilanica 5 1 1 1 ! 1
Latermula mariling 1 ]

Total 1713 36 238 87 697 204 23 12 91 53 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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Fig. 4 . Annual changes in abundance in sandy and muddy
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Fig. 5. Annual changes in Shannon-Wiener diversity (H")
in the sandy and muddy bottoms.
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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. 0 . Seasonal fluctuation in densities of Ruditapes phi-
lippinarum, Modiolus melcalfei, and Scapharca
subcrenata in the sandy and muddy bottoms.
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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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Fig.10. Comparison of glycogen content in Ruditapes phi-
lippinarum collected from the sandy and muddy
bottoms. Vertical lines represent standard de-
viations.
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