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Abstract: Shell phenotype is the result of adaptive evolution in molluscs. In order to explore the specificity of shell
phenotype and its relationship with eco-hydraulics, this study examined the shell-body mass ratio and the hydrostatic settling
characteristics of nine mollusc species, as well as their interspecific differences and correlations. The results showed that
body mass (C.V.=1.11) was the most significant morphological index, compared to shell length (C.V.=0.67) and shell
width (C.V.=0.54). The shell-body mass ratio differed significantly between species ( P<0.01), however, with a small
variation coefficient (C.V.=0.20). The average shell-body mass ratio was 0.32 £ 0.13, and was significantly smaller in

terrestrial molluscs than in aquatic molluscs ( P<0.01). The largest shell-body mass ratio was found in Corbicula fluminea
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(0.54+0.06) , which was more than three times that of the smallest species, Achatina fulica (0.17+£0.04). The shell mass
of Pomacea canaliculata was half of its body mass (0.50+0.06). The settling behavior was significantly different between
bivalves and snails. Cipangopaludina cathayensis, Bellamya aeruginosa, and C. fluminea were the only three species which
could not float in still water, in the present study. The fastest settling velocity of C. fluminea ((24.99+4.22) cm/s) was
nearly six times that of the slowest, Radix swinhoei ( (4.13£0.96) cm/s). Settling velocity and settling acceleration did not
differ significantly between the invasive snails A. fulica ( (18.30+£3.64) cm/s) and P. canaliculata ((21.77+£5.23) cm/
s), and the native snails B. aeruginosa ( (19.48+3.14) ecm/s) and C. cathayensis ( (21.44+3.92 cm/s). Shell-body mass
ratio was correlated with settling velocity (R*=0.28) and settling acceleration (R*=0.39) in adults. Following current
research, the study of settling behavior changing with life history will further reveal the role of eco-hydraulics in evolution

and population expansion in molluscs.

Key Words: golden apple snail; African snail ; biological invasion; eco—hydraulics; population dispersal
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Table 1 Classification of the experimental molluscs
M5 R ] H F J&
Number  Species Class Order Family Genus

| 7 I JiEE 2 2 P H TR AR
Pomacea canaliculata Gastropoda Mesogastropoda Ampullariidae Pomacea

: rhAR 1R H 12 JiE 2 iR H HH 42} (5] FH 4%
Cipangopaludina cathayensis Gastropoda Mesogastropoda Viviparidae Cipangopaludina

5 A5 P A 4R i 2 P2 H HEZYE IR )R
Bellamya aeruginosa Gastropoda Mesogastropoda Viviparidae Bellamya

4 PR f A i 5 B i 5 )
Planorbarius corneus var. Gastropoda Basommatophora Planorbidae Planorbarius

5 iIEN S 52 2 HiRH SRR AN
Radix swinhoei Gastropoda Basommatophora Lymnaeidae Radix

6 CIPN R JiE 22N TR H | IPN AR S E|= PN AR
Achatina fulica Gastropoda Stylommatophora Achatinidae Achatina

7 [ 2 [ i 24 12 2 2 R H WECES CL i 2w
Bradybaena similaris Gastropoda Stylommatophora Bradybaenidae Bradybaena

g iy e LEE| IR} Tethi s
Sinanodonta woodiana Bivalvia Unionoida Unionidae Sinanodonta

9 FEE W5E4 G| R LYWES
Corbicula fluminea Bivalvia Veneroida Corbiculidae Corbicula

1.2 W5
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Table 2 Morphometry of the experimental molluscs

ELRe) WFh FR FR {L35igT

Number Species Shell length/cm Shell width/cm Body mass/g
1 SEF AR Planorbarius corneus var. 1.03+0.09A 1.81£0.11BC 1.15+0.19A
2 [R) B EL U8 4 Bradybaena similaris 1.35£0.24AB 1.46+£0.21AB 1.13+0.44A
3 M2 NE Radix swinhoei 1.60+0.18B 1.02+0.11A 0.51+0.13A
4 HFHEIMRIR Bellamya aeruginosa 2.34+0.33C 1.69+0.18B 2.70+1.08A
5 VI Corbicula fluminea 2.35+0.35C 2.16+0.26C 4.19+1.55A
6 rhAE[R 2 Cipangopaludina cathayensis 4.54+0.50D 3.69+0.36D 20.67+6.07B
7 TRFFIR Pomacea canaliculata 5.59+1.29E 4.72+0.75E 32.58+14.87C
8 KA LE Achatina fulica 6.23+1.45E 3.45+0.70D 31.36+17.13C
9 BTGk I Sinanodonta woodiana 7.75+0.46F 5.13+£0.49E 43.83+11.73D
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Fig.4 Interspecific difference of the settling acceleration in still
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Fig.5 The relationship between shell-mass: body-mass and the settling characteristics ( velocity and acceleration )
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