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i X B B The effect of population dynamic and feeding behavior of the gastropod

Batillaria zonalis on their ambient environment.

The gastropod Batillaria zonalis is one of the dominant species in Tomigusuku intertidal flat, Okinawa, Japan. B.
zonalis had been described as an obligate deposit-feeder, however, their opportunistic-feeding, i.e. grazing
(Kamimura 2000), suspension-feeding, and deposit-feeding, became evident in recent and this studies. According to
its huge abundance and plasticity of feeding modes, this species is expected to perform important and unique role in
material fluxes on the tidal flat. This study showed its feeding mechanism, seasonal change in the biomass and
bioturbation activity in comparison with those of the related species.

For suspension feeding in B. zonalis, they formed a mucus “food cord”, to entangle particulate materials in
water column, which was subsequently ingested. This feeding mechanism is categorized as ctenidial filter feeding.
The density of B. zonalis was found to be the highest during January to April, and was lower than average of the
year during the remaining months (May to December, 2001 and 2002). B. flecrosiphonata and Cerithideopsilla
cingulata, which are the related species of B. zonalis, were found on the same habitat, but B. zonalis was the most
abundant gastropod species during the study period (average densities are 1.48, 1.24 and 12.95 individuals
/25x25¢cm?, respectively).

In the laboratory experiment for 10weeks in the tide simulated systems using seawater containing mono
cultured diatom, the decreases in the amount of suspended materials were observed in the B. zonalis cultures, while
it remained nearly unchanged in the C. cingulata cultures which was used as a comparison. B. zonalis had lower
filtration rate than the suspension feeding bivalve inhabiting same intertidal flat, but B. zonalis was more abundant
than these bivalves. It is considered, therefore, that the B. zonalis population has largely affected upon the transport
of suspended materials to the sediment surface. TN (total nitrogen) and TOC (total organic carbon) in the sediment
where C. cingulata was cultured showed lower levels (TN: 0.0204% and TC: 0.156%, means) than B. zonalis (TN:
0.0346%, TOC: 0.261%) and control (no gastropod with cultured diatoms, TN: 0.0389%, TOC: 0.331%). The lower
TN and TOC values in the sediments, in which C. cingu/ata was cultured, were responsible to their deposit feedings.
TN and TOC level in the sediments of B. zonalis culture were as same as natural sedimentation shown in control,
and it is considered that this result contain antagonistic effect due to increase of TN and TOC by biodeposition
sequent their suspension-feeding and restrain TN and TOC accumulations by their deposit-feeding. Opportunistic
feeding of B. zonalis and deposit-seeding of C. cinguiata yield the same effect on the increase of bacteria, which
had been indicated by the low C/N in culture sediment, in spite of difference in feeding modes.

In order to estimate the role of suspension-feeding and deposit-feeding separately, B. zonalis and B.

flectosiphonata were cultured for 2weeks in the laboratory tide simulated systems using natural seawater. Two

species were restricted to suspension-feedings only in the cage kept away form the bottom, or free to
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suspension-feeding and deposit-feeding (dual-feeding) in each chambers. Filtration rates in two species were higher
in the suspension-feeding treatments than in the dual-feeding treatments. The accumulation to the sediments in
chlorophyll-a, pheopigments, TN and TOC were higher in suspension-feeding treatments than the dual-feeding and
control treatments. This experiment clearly showed the dual-feeding effect, which suspended materials are
biodeposited by suspension-feedings of B. zonalis and B. flectosiphonata and theﬂ the accumulations of deposited
materials are restrained by their deposit-feedings. Biodeposition by suspension-feedings contributed 21.85% (B.
zonalis) or 48.6% (B. flectosiphonata) of nitrogen accumulation to the sediments, although the difference between
two species is not significantly with standard deviations. Dual-feeding B. zonalis and B. flectosiphonata ingested
nitrogen in suspended materials rather than surface sediment in high concentrations of suspended materials, and
nitrogen in surface sediments were preferred rather than suspended materials in the low suspended materials
concentrations.

Thus, this study concluded that the opportunistic-feeding gastropods play a significant role in materials fluxes
on the tidal flat, through a huge biomass during year and flexible change in feeding mode, which has different

affects to ambient environment.
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