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Abstract

Fourteen depositional facies and five facies associations are recognized in the Iwaki and Asagai
Formations, Shiramizu Group from Sekimoto to Isohara, Kitaibaraki City, Ibaraki Prefecture. Judging
from their distribution and successions, the following sedimentary environments are inferred: estuary
with marsh to inner bay and sandy river for the Iwaki Formation, and upper to lower shoreface and
inner shelf for the Asagai Formation. The Iwaki Formation forms two cycles composed of estuary
to inner bay facies and sandy fluvial faices in upward sequence. The Asagai Formation shows a
transgressive trend from lower shoreface to inner shelf facies. The Iwaki Formation in the
Kitaibaraki area seems to have been formed by two transgressive-regressive cycles reflecting two
relative sea-level changes on a bay-like depression separated by two topographic heights of the
northern and southern ends of the area. Afterward the Asagai Formation was widely deposited by a
transgression associated with a large-scale relative sea-level rise.

Key words: Shiramizu Group, Iwaki Formation, Asagai Formation, depositional facies, relative sea-
level change, Oligocene.
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Fig. 2. Characteristics of depositional facies and facies associations of the Iwaki and Asagai Formations,

Shiramizu Group in the Kitaibaraki area.
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L, SRR OMAE, EMRALT 25O R
OB OWE — LRy 1 7 VERT EE R
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FEHE LR S & Crassostrea sp. DT 5.

CO L) maMB L UERUA R E O R, 5
SOWHHAIC L Y RBE LM E RS 5 &, A
WhETHICH SN REB LW G0 ET 24
ML, HEREMIAE C L HM T 5. Crassostrea sp. D
P5, FR~NEBROHEY OHFIEIIFEETH 5.

FbRE L, BIECREELO RS LA MR~ ok

G006 YV MENEFHRALY 2 EIENE~ 30m O
=y MHPEBACERE L, ZAUSHERGHEAN A ICFEB
L. UL, EERINTAREEEO XI Tl T 2o fidl
JEIZHARPEEDIE L FEZE L, Crassostrea sp. DFEH DS
WEINTWE, Lzh-> T, HERHIA A FPisiRk~
NEBROHRED NG I NTVWDE Z L IIfEFETHL I &
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marine incursion (Shanley and McCabe, 1994) 72%ffRE
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b EATYS (EEII, 19987 L), F72, K
DFELARIC L BIEFEE L 72 NE R HERE Y O T
1, Jedb L7-VLH - R (1955) XA RMEICEE
D SN EIROHIE & RIS T 5.

SR DOAE D HHERAH D3 2 W S M2 T & 7%
o 2N oM, Ov— be, ) TiE, ZEJILAL
& H 7 ) AYE T CHERRA A ST L Tz 2
N, EESEEEICH AL B S/
W ZEERIET A, OF D, AEHRE O 2L
B ClE K D7 L sA & marine incarsion 12 X 5 %8 %
SN, WA L2 b0t EZ 55,

HREDET
Lo HKERAEE B X CERHEIZBIT 5 HEE
. HEFRHAMHO A2 5, g S L HEMBIR DL E
ERESHICHC 2 EATE S (M), AMEE L&
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ik 1 (Plate 1)

L AE T CBIS S NERE DOV Ma GEREH 2) LA (HERRAH 1) 205 7 23K H
FAHE 20 PAICE R 20 - AT 27 ) —HAHOMA S GERH 7). AMfE TET
IHERRAHLAA C FIZ B ARAET 2 Z 3%, dbmiBARITE L7 B Ob— 1 b).

. Salt marsh facies association composed of carbonaceous siltstone (facies 2: F2) and coal (F1),
and inner bay to estuary facies association composed of fine sandstone (F7), the lower part
of the Iwaki Formation. Facies association C is often included within facies association B.
Fujigaoka, Sekimoto, Kitaibaraki City (route b).

. AUE LA CBISE S A BRI IAHA] ORI S HEREAH 4) . BAUREN Fr 72 & D i W A3
JBEAZIEWML, 74—ty b EHRL TV, AWBEAERTIOL ) ZREREH, M
FFILCRONL, JFWHTEARNE L7 2 Ov— b o).

. Fine sandstone of sandy fluvial facies association observed in the upper part of the Iwaki
Formation (Facies 4). Coaly plant remains form forset lamina often observed in the Iwaki
Formation. Fujigaoka, Sekimoto, Kitaibaraki City (route c).

. EWRE EE TS SN NE - T AT 27 ) — RO IR S (HEREAR ). AHE %
WV INEDRY Y NNV A TR ARSI F/ANEE Ov— b d).

. Muddy fine sandstone of inner bay to estuary facies association observed in the upper part of

the Iwaki Formation. Carbonaceous siltstone lamina form mud drapes. Kamiotsuda, Hanakawa,
Kitaibaraki City (route d).

. BE T CEGE S R TR o Aok ib s (IR 5). b T 7 IR B (Y
Im) A5EET 5. LKA E L+ Ov—F o).

. Medium sandstone of sandy fluvial facies (facies 5) observed in the middle parts of the Iwaki
Formation. Trough cross-stratification 1 m in wave length is developed. Fujigaoka, Sekimoto,
Kitaibaraki City (route c).

L AT SN AE - T AT 27 ) — M D Crassostrea sp. %% (HEFEAH 10). &
FOMEDL C —BIFELLESEE RS T2 L) ICRZ 2, ZOE O MIRIL R I
FATICENTBY, #FEAKRIEILEVERIN TS L) THD. BHEFD L6 O
5. TR E Ly Ov—Fb).

Crassostrea shell beds (facies 10) observed in the inner bay to estuary facies association, the
middle part of the Iwaki Formation. Some articulated individuals show living position, but
others are accumulated parallel to the bedding plane, suggesting some breakage by tidal
currents. Oblique view of the bedding plane. Fujigaoka, Sekimoto, Kitaibaraki City (route b’).

AWE T TR S NINE - T AT 2 7 ) —HAHO MR G GHEFREAT 7). JROEEZ £
OFRAEEDSEAEL TS, WE - T AF 27 — B FIIE 2 D &9 BB RAERD
ZARONG, BHIEZIZE LA S O, ALXMITEARNT AL Ov— b b).

Muddy fine sandstone (facies 7) of inner bay to estuary facies association observed in the
lower part of the Iwaki Formation. Burrows with mud lining are scattered on a bedding
plane. This type of burrow is common in this facies association. Overhead view of the
bedding plane. Sekimoto-kami, Sekimoto, Kitaibaraki City (route b).

CERHE TR OB S BRSNEA o ey s GEREAT 12). BIAEIR (B 2em, &S
1Sem L L) 2SRAET 5. BH$ CFMTIE b7 7R (RS 10 om) 2358E T
5. B 5 O, ALTIRTBEAITEA L Ob— 1 a).

. Medium sandstone (faices 12) of upper shoreface facies association in the lower part of the

Asagai Formation. Vertical burrows 2 cm in diameter and more than 15cm in length are
scattered. Trough cross-stratification 10 cm in wave length is developed below this horizon.
Cross view of the bedding plane. Sekimoto-kami, Sekimoto, Kitaibaraki City (route a).

R E R T CEEE S vz B NEA ORI S GEREAH 13). B WAERERLE Y = —
7y TNHRZ L. AEFBEHBEAITEE Ov— b b).

. Very fine sandstone (facies 13) of upper shoreface facies association observed in the lower
Asagai Formation. Conspicuous bioturbation and wave ripples are observable. Fukuda,
Sekimoto, Kitaibaraki City (route b).
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