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Abstract. Large oyster shell beds are contained in incised-valley fill deposits of the Cycle 1 of the Miwa
Formation, Shimosa Group, Lake Kasumigaura area, Ibaraki Prefecture. This paper describes taphonomic processes
of large oyster shell beds well exposed in three localities.  Six shell bed types can be recognized on the basis
of their lithology, sedimentary facies, mode of fossil occurrence and associated fossils: 1) autochthonous
aggregated, 2) autochthonous scattered, 3) parautochthonous aggregated, 4) cross-bedded aggregated, 5) cross-
bedded scattered and 6) shell-fragment aggregated types. The large oyster shell bed higher than 5 m and wider
than 30 m at east Hama (Loc. 1) is characterized by type 1 with two layers of type 3 five to 20 cm thick that
seem to have formed by sudden storm events. The second shell bed at west Hama (Loc. 2) shows two mounds
3 m high and or wider than 7-10 m composed of type 1 and covered by massive muddy sediments. This means
that the oyster banks were buried under estuary mud. The last example at Sakihama (Loc.3) is the largest oyster
shell bed in this area with height of 5m and width of 70m. It can be divided into three unit bounded by two
erosional surfaces. The unit I is composed mainly of type 1 representing in situ oyster reefs, and subordinately
of 3 formed by reworking through tidal current. The unit II composed of types 4 and 5 forms a shallow channel-
filled structure that seems to have been formed as a tidal channel. The overlying unit III above a flat erosional
surface mostly consists of type 6. Reworked oyster shell fragments might have concentrated intermittently and
condensed through muddy sediment bypassing within tidal flat to embayment.
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Fig. 1. Index map showing localities of oyster shell beds of the Miwa Formation, Shimosa Group in the Lake Kasumigaura area. Distribution
of incised valleys represents the early transgressive stage of the Cycle 1 of the Miwa Formation.
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Fig. 2. Characteristics of oyster shell bed types in the Miwa Formation, Shimosa Group. Refer to Fig. 11 for legend of column. vf : very fine sand ;

sysl : sandy silt ; sl : silt.

HEL, 2RO CEEEEZHL TV OIEEfEY
A7 NV]1TFEHTHS.

RFEYA 720, KFEOANY 7—5 (-8,
1989 : [AlEy - BAF, 1992) L L Tabnbd, - Y T7T—
BY AT ADREZICE > THEMIT LS BILIED,
2001b). Z DXy I N) T —DEKHEREHICEB N TS, W
THH/NREETIE D 2038000 T T A BEEBRED
nTn5 (BELEA>, 2001a, 2002).

nI, RMEYL 711, 28, BREECEITS TR
BRI & OxHITRIZICGREN % <, TOEMIX
BEWH T3 505, RAfEY A 2701003 taEE
Bl EEBbado T BxiX, BE - &K 1972)
FMSL, 170200 baBERITK T LA Tkt
TXHAEENRENLDOEEZLND.

A EBREREDS M

1. RRMBYA1 VN1 DAXLERE

RFEYA 701 FEICED BT a i, &
HoznZnALHE EEEICIET S EEAY & HADIC
WoTHAL, 1THEH, i, BEEHEZREICHY -
THESE~LBUTND, X ABEERIL, Z0X57
BNTAR DOBARICH > THRD LD (Fig. 1).

b TR R B LG I EFEER I EY (Locs. 1, 2) B

X O # TR (Loc. 3) KWBWTHRDHINDE Z L2 b,
A TIRZ 0 3HE B R L L, ThESMTS Ei
T4 (Loc. 4), ALMHETILA (Loc. 5), BEMETHEZE (Loc.
6), JEAEE (Loc. 8) DA, Fig. 10#HEL S35 T
W5 A, LilHKE (EEIE0e, 1978), YKIRETHIH (R
ANED, 2000) R EITRNTY, BMEORERERT I X
ERBERBPED LTS,

2%, Fig 1ITRLEZBAOMEL, EHS OEINH
BEORERDIED, BEFSIER (B, 1965 KA, 1975 ; K
AIEDy, 1981 ; FEFRIZAH>, 1988 ; M, 1992 ; %M - %
B, 1996) AW THEEL /2.

2. RMEHAIIL2DHh+X{LRE

RS A 70 2 T, Fied NI AT A 1L (Loc.
9) TBWTHHbLABERPHEDOOND., FOEHENE
&, THETRMETHE GRAIZD, 1981) &5 \WIER
FIEF - TH (RREBEMES, 2001) &—FEI TNV,
EH O OHFEM R L OKILKR 225, RFnEY 1 71 2
OERLHEREYCAIY 32 Z LAV L 72 (B ILIE s, 2002).
FElz, KENEE Loc. 7) TiX, HWAMEREYREIEIC, B
D Dendostrea paulucciae (J1E /7 7 H¥) %ELp10cm
BEOABEREIRD bl (BELIE2, 2001a DA
J86). iz, RMWEMEERO FTEHEEM T, AL
EBOAR TG & /INRAL 2R BN b LA B ERE PR E SN



KIWED LA HEEREDOF 7+ ) I — 200449 A

M 3. WHeABEREOERGTE. W L& - TR Loc. 3). A BEBEM (X417 1). B: HARER (XA 72) B L OMBE (¥
A 73). C: HAERMER(Z A 72).

Fig. 3. Mode of occurrence of oyster shell beds in the Miwa Formation at Sakihama (Loc. 3), Kasumigaura Town. A : Autochthonous aggregated type
(type 1). B : Autochthonous scattered type (type 2) and parautochthonous aggregated type (type 3). C : Autochthonous scattered type(type 2).
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Fig. 4. Mode of occurrence of oyster shell beds in the Miwa Formation at Sakihama (Loc. 3), Kasumigaura Town. A : Cross-bedded scattered type
(type 5), cross-bedded aggregated type (type 4) and fragment aggregated type (type 6), EB : erosional boundary. B : Cross-bedded aggregated type.
C : Cross-bedded scattered type (type 5) and cross-bedded aggregated type (type 4). D : fragment aggregated type (type 6).
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Fig. 5. Oyster shell beds at east Hama (Loc. 1), Tamatsukuri Town.
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Fig. 6. Oyster bank at east Hama (Loc. 1), Tamatsukuri Town. Shells of Crassostrea gigas are accumulated above oyster reefs. Allows show growth

directions of oyster-relayed bouquets.
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Fig. 8. Mode of oyster shell beds at west Takihama (Loc. 8), Asahi Village. Refer to Fig. 10 for legend.
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Fig. 9. Oyster shell beds at Sakihama (Loc. 3), Kasumigaura Town.
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Fig. 10. Distribution of oyster shell beds at Sakihama (Loc. 3), Kasumigaura Town. EB : erosional surface ; TF : tuffaceous layer (Araya Pumice).
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Fig. 11. Schematic profile of oyster shell beds at Sakihama (Loc. 3), Kasumigaura Town. EB : erosional surface.
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Fig.12. Formative processes of oyster shell beds at Sakihama (Loc. 3), Kasumigaura Town. A : mound-shaped oyster banks and tidal channel
developing on muddy tidal flat, B : oyster banks partly reworked by tidal current. C: tidal channel filling with cross-stratified by tidal
current, D : condensation of oyster shell fragments. EB : erosional surface.  Refer to Fig. 11 for legend.
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