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This study examined the environmental factors controlling daily shell deposition of the intertidal bivalve Phacosoma
japonicum from Seto Inland Sea, west Japan and Tokyo Bay, central Japan. Sclerochronological analyses of microgrowth
patterns in marked-and-recovered specimens indicate that a pair of two etch-sensitive increments and two etch-resistant
lines is formed every lunar day. The accretionary pattern of the lunar day growth increments (LDGIs) reflects tidal cycles.
Prominent growth lines were formed during spring tides when the bivalves were subaerially exposed, and weak ones were
deposited during neap tides when they were continuously submerged. The bivalves stop secreting shell carbonate during
winter and early spring. The time interval encompassed by the winter break in the specimens from Tokyo Bay lengthened
as the shells grew older. Although seawater temperature is the main controlling factor for shell growth, a number of
mutually related environmental factors such as salinity and food availability also affect shell growth. In Tokyo Bay, the
broadest LDGIs were deposited between temperatures of 21° and 24 °C. Our findings provide a basis for the interpretation
of the temporal changes in shell microgrowth patterns in terms of environmental conditions of extant and fossil P.
japonicum specimens.

We furthermore examined micro-scale elemental distribution patterns in a single specimen of P. japnicum captured
alive from the intertidal zone of Tokyo Bay, and consider possible factors controlling their temporal variation. Micro-scale
elemental distribution patterns of Sr, Mg, Mn, Ba, S in the microgrowth increments were analyzed on the polished shell
section by means of NanoSIMS and EPMA, and they were compared with the environmental data of the nearby seawater
during which the shell grew (July 27-Aug. 14, 2003). NanoSIMS and EPMA analyses revealed that Mg/Ca, Sr/Ca, and
Mn/Ca ratios all show clear lunar-day based fluctuations, showing higher ratios within broader microgrowth increments
than narrower microgrowth lines for Mg/Ca and Mn/Ca, and smaller ratios within broader microgrowth increments than
narrower microgrowth lines for Sr/Ca. Two peaks showing high Mn/Ca and Ba/Ca ratios were recognized in the LDGI
sequence analyzed, and their relations with salinity and plankton productivity are suggested by comparison with the
environmental data of corresponding dates.

This study reveals that combined analysis of shell microgrowth increments and stable isotopic and rare and trace
elements compared with the environmental parameters at which shell grew is useful for high-time resolution
reconstruction of the present and past Japanese intertidal environments.
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