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SUMMARY

The taxonomy and paleoecology of the Permian bivalves of the family Alatoconchidae
(Ambonychioidea) from Japan are the subject of this thesis. A shell reconstruction based on 19
specimens from the type locality of the middle Permian (Roadian) Lower Member of the
Akasaka Limestone in the Akasaka area of central Japan shows that an alatoconchid Shikamaia
akasakaensis Ozaki, the type species of the genus, exhibits a bamboo leaf-shaped shell form,
which the antero-posterior shell length is over 1 m, with a well elevated dorsal crest and
upturned wing-like valves in the anterior part of the shell. Because the specimens previously
described as S. akasakaensis and additional specimens from the Funabuseyama Formation in the
Neo area, ca. 30 km NNE of the Akasaka area, differ from S. akasakaensis in having a less
elevated and shorter dorsal crest and more flattened valves in the anterior part of the shell, the
author describes them as a new species Shikamaia ozakii. Furthermore four species of
Shikamaia including two new species are described from the Middle and Upper Member of the
Akasaka Limestone. Saikraconcha, which is the first record in Japan, is also described.

The shell of the Japanese alatoconchids consists of a very thin outermost prismatic layer
that is underlain by a thin layer of fine-grained calcite and a thick layer of coarse-grained
calcite, all of which extend to the posterior margin of the shell. The grained layers do not allow
sufficient sunlight penetration and reject the previous hypothesis that Shikamaia was a
photosymbiotic bivalve. Based on the mode of occurrence of Shikamaia and other
alatoconchids, which dominantly occurs in the oily and odorous black wackestone and the lime
mudstone facies, and possessing the ventral gape along the shell commissure, a new scenario
that the alatoconchids were chemosymbiotic bivalves is proposed: they may have pumped up

H,S-rich seawater from deeper sediment layers by siliary movement to nourich



chemoautotrophic bacteria within the animal’s soft tissue, similar to the modern
chemosymbiotic lucinid bivalves. The carbon isotopic values of the alatoconchid shells are
clearly heavier than that of their host rocks reflected isotopic ratio of paleo-DIC (dissolved
inorganic carbon) in ambient seawater, suggesting that the alatoconchids have the same isotopic
trend of modern chemosymbiotic bivalves hosted by sulfide oxidizing bacteria. This fact imply
that alatoconchids were the chemosymbiotic bivalves housed sulfide oxidizing bacteria.

Three types of beak morphology (appressed, crossed, and divergent), which are related to
growth pattern of the shell, are recognized in Shikamaia from Japan. A trend to increase the
ventral surface area of the shell with time is recognized. The factor of the trend is unclear, but
increase in the ventral surface area of the shell may have been advantageous for recliner on the
soft bottom. Morphological similarity plus the fact that the oldest alatoconchids were distributed
in the western Panthalassa seas suggests that the alatoconchid bivalves probably originated from
the thick-shelled Myalina species in the western Panthalassa seas during late Sakmarian/early
Artinskian. They adapted to the reductional environment of the shallow marine where H,S-rich
water was distributed at the Guadalupian low sea-level/cooling Kamura event, and became
larger using rich food. During Roadian and Wordian time, Saikraconcha was distributed in the
edge of Paleo-Tethys, but Shikamaia was also distributed in the Panthalassa seas. In the
Capitanian, diversity of both genera decreased and the Alatoconchidae was extinct at the end
Guadalupian/Capitanian Kamura cooling event.

The gigantic fossils occur in various taxa of the Akasaka Limestone, and the gigantic
scaphopods are described in appendix 1 and the shell size change through the geologic time is

discussed in appendix 2.
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