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Abstract

Bivalv’s hinge teeth has a function to interlock two valves each other, and show several typical morphologies depend-
ing on the clads. So the hinge teeth system is has been regarded as a important character in order to classify the Order
Bivalvia. Schizodont hinge teeth system, in particular, which is typically represented in trigoniids shows a remarkably
complex structure. Namely, a comb-like secondary dentition structure composed of many curvilinear striae develops
both in the surface of principal teeth in right valve and socket in left valve. This study aims to understand, how the
trigoniids’ hinge structure is developed with keeping hinge function. As a result of observations, we interpreted that
the secondary dentition is added only in the socket, and increase the length by molding shell material in the vacancy
between the both valves through shell opening. Schizodont hinge teeth do not develop only in the trigoniids, but also in
Trigonioides, a Cretaceous non-marine bivalve. This indicates that the structure has been repeatedly formed throughout
the evolutionary history of bivalves. Although the schizodont hinge teeth are visually very complex structure, it can be
realized as a result of simple growth process.
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Fig. 1. Some variations of bivalve hinge teeth. A:
Heterodont; B: Taxodont; C and D: Left and right valves
of Schizodont.
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Fig. 2. Neotrigonia margaritacea a living trigoniid.
Scale bar=1 cm
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@ :always each valves contact.
@ :made vacancy when valves open.
:contact with soft part.
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Fig. 3. Sketch of right valve hinge teeth. Hinge teeth are composed of three areas. Broken line shows an area lucking

secondary dentition.
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Figure 4. Correlation between the position and spacing of secondary dentition measured in Neotrigonia margaritacea.
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Fig. 5. A Schematic diagram explaining the early ontogeny of hinge teeth. Scale bar=1 cm
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Figure 6. A Schematic diagram explaining the grown-up stage of trigoniids’ hinge teeth.
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Fig. 7. Fossil materials in this study. A: “Nipponitrigonia tashiroi.”. Right valve. B: Nipponitrigonia kikuchiana. Right
valve. C: Pterotrigonia ogawai. Right valve , gum cast of external mold. D: Pterotrigonia pustulosa. Right valve, gum
cast of external mold. E: Apiotrigonia imutensis. Left valve, gum cast of external mold. F: Apiotrigonia crassoradiata.
Right valve, gum cast of external mold. G: Yaadia obsolete. Left valve. Scale bar=10 mm.
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Fig. 8. Neotrigonia margaritacea, one of a living trigoniids species and its hinge
teeth and shows the number of secondary dentition. Scale bar=10 mm.

Fig. 9. Hinge teeth of fossil trigoniids. A: Nipponitrigonia kikuchiana. right valve.
B: Yaadia sp. Left valve, gum cast of inner mold. C: “Nipponitrigonia tashiroi”.
Right valve, inner mold. D: Pterotrigonia ogawai. Right valve, inner mold. Scale
bar=10 mm.
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D ventrai dorsal E

Fig. 10. Cross section of hinge teeth, the right valve of Neotrigonia bednalli. A: Cut line of hinge teeth. B:
Anterior tooth cross section of right valve. C: Blightness alteration of B. D: Posterior tooth cross section
of right valve. E: Blightness alteration of D. Scale bar=10 mm.

A

Fig. 11. Cross section of hinge tecth, Nipponitrigonia kikuchiana. A: Left valve cross section. B: Right
valve cross section. Scale bar=10 mm.
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Fig. 12. Juvenile hinge teeth of Apiotrigonia imutensis left valve. A: Photograph of resin cast. B: General outline of
photo A. C: Secondary dentition. D: Line drawing of photo C. Scale bar=1 mm.
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Fig. 13. Specimen of Trigonioides cf. goshouraensis left valve. A: Gum cast of external mold. B: General outline of
inner mold. C: Inner mold of hinge teeth and secondary dentition. Scale bar=10 mm.
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