Early Pleistocene glacio-eustatic sea-Level
changes deduced from the molluscan fossil
associations of the Omma Formation(Central

Japan)
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Abstract

In order to elucidate hitherto ambiguous and scattered deep sea records for
the Early Pleistocene glacio-eustasy, high resolution stratigraphy by litho-
facies and “autochthonously preserved” molluscan associations is examined on
the shallow-marine Omma Formation, Central Japan.

Of the three-fold divisibn, the middle part of the formation illustrates at least
ten successive sedimentary cycles. Each cycle reveals a time-progressive change
from the cold-water, upper sublittoral associations within the basal shell bed,
well-sorted sandstone and lower part of the muddy sandstone, to the warm-
water, lower sublittoral associations in the upper part of the muddy sandstone.
This change in both the water regime from cold to warm current and the relative
sea-level fluctuation with the amplitude up tp 50m and with the estimated
periodicity of a few ten thousand years can be best explained with glacio-eustasy.

Accompanied with the increase of the amplitude (from the undetectable in
the lower part to that of up tp 50m in the middle part) of the glacio-eustatic
sea-level change and the initiation of frequent regional influxes of warm water,
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a distinct change of the molluscan fauna took place at ca. 1.2Ma (coincident
with the time to bound the lower and middle part of the Omma Formation),
from the cold-water Omma-Manganji Fauna (s. str.) to the newly proposed
“Upper Omma Fauna”, which is characterized with alternating occurrence of
warm- and cold-water associations.
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Fig. 1. Stratigraphic distribution and relative frequency of selected molluscan species
and molluscan fossil associations in the Cycle 9 of the middle part of the Omma
Formation. b: Macoma sectior ass., ¢: Felaniella ass., d: Clinocardium- Turritella ass.,
f: Yoldia ass., i: Cycladicama ass., k: Tugurium-Paphia 11 ass.
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Fig. 2. Relationship between the molluscan fossil associations of the middle part
of the Omma Formation and environmental conditions in terms of water depth, water
regime and sediment.
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Fig. 3. Summary of cyclic changes of litho- and biofacies in the middle part of the
Omma Formation. The ages of magnetic polarity change are those proposed by
Mankinen & Dalrymple (1979). 1: cold-water molluscan fossil associations and cold-
water, 2: transitional association and transitional water, 3: warm-water mollu-

scan fossil associations and warm-water. Alphabets a-k are the same as those in
Fig. 2.
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