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Lower Cretaceous Sedimentation in the

Oshika Peninsula, Miyagi Prefecture, Northeast Japan

Fuminori TAKIZAWA

Abstract

This paper describes the Lower Cretaceous formation constituting the upper part of the
Ojika Group, distributed in the Oshika (or Ojika) Peninsula, with reference to its sedimentary
features, paleocurrents, sedimentary environments and depositional patterns.

The Lower Cretaceous formation, which occupies the middle and upper parts of the
Ayukawa Formation ranging from the Uppermost Jurassic to the Lower Cretaceous, is divided
into three members, the Kobitawatashi Sandstone and Shale, the Futawatashi Shale and the
Domeki Sandstone in ascending order.

The Kobitawatashi Sandstone and Shale Member, 400m thick, consists of the following
lithologic units from below upward: Kbl, basal conglomerate followed by thick sandstone,
which may be estuarial or littoral sediments; Kb2, littoral sandstone and shale in thick-bedded
alternation, partly including Thalassinoides-like burrows; Kb3, neritic sandy shale including
abundant marine pelecypods and many ammonites (Berriasella sp.), interbedded with, fine-
grained sandstone, and Kb4, interbedded assemblages of mudstone conglomerate, coarse-
grained sandstone often cross-bedded, and shale accompahied with plant remains. The last unit
may have been deposited on a coastal alluvial plain. The paleocurrent directions in this member
are nearly to the north. In harmony with this fact, in the northern part of the studied area is
predominantly distributed the deeper-water or distal facies of this member.

The Futawatashi Shale Member, 620m thick, is lithologically tripartite as follows. The
main part of the member, showing a muddy flysch appearance, is composed chiefly of laminated
to medium-bedded shale, frequently interlaminated and interbedded with sandstone and coarse
siltstone, and is accompanied by frequent slump beds. The lower and upper parts of this member
consist of coarser clastic materials, as represented by thicker-bedded sandstone with cross-
bedding, thus showing a shallower marine environment than does the main part.

Sandstones interbedded with shales in the main part are lithologically of two principal
distinctive types. One is graded fine- to very fine-grained sandstone which is rich in mud matrix,
with frequent current sole markings; it is probably attributable to turbidity current deposition.
The other is ripple cross-laminated very fine-grained sandstone, which is not or little graded and
poor in mud matrix, and itself commonly occurs as a single thin layer topped with current ripple
marks. This type of sandstone, may have been deposited by bottom traction currents. Most of
the sole markings indicate northward (axial) current direction, while the cross—laminations and
ripple marks are characterized by east—southeastward current direction. Thus, there is a nearly

perpendicular relationship between the two current directions. The general paleoslope direction
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deduced from slump structures probably inclined toward the east. The trough-shaped basin,
which had a subsiding axis of north-south trend, is presumed for the deposition of the main part
of the Futawatashi shale.

The Domeki Sandstone Member, at least 330m thick, consists mostly of very coarse-
grained sandstone, commonly cross-bedded, and accompanied by conglomerate. The lower half
of the member shows a repetition of fining-upward cycle probably of fluvial origin. The upper
half dominated by conglomeratic sandstone was perhaps originated from piedmont-type fluvial
sedimentation.

The succession of the upper half of the Cretaceous formation has a possibility of deposition
in a deltaic environments opened northward. More detailed depositional setting is given as
follows. The upper half of the Futawatashi Shale shows a regressive facies characterized by a
coarsening-upward in grain size. The graded beds constituting thin-bedded shale-sandstone
alternation in the main part of the Futawatashi Shale were probably deposited on prodeltaic
shelf, the silty shale of the upper part on prodeltaic slope, and the bedded sandstones with
cross-bedding of the uppermost part on delta front. The lower half of the Domeki Sandstone

conformably overlying the Futawatashi Shale is probably referred to on-deltaic sediments, which

is characterized by fining-upward cycles and intercalations of carbonaceous shales.

Judging from the sandstone composition and the kinds of pebbles, it is considered that

the main source consisted of felsic volcanic rocks including welded-tuff, and granitic rocks.
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1—4: Ayukawa Formation

1, Domeki Sandstone;

2, Futawatashi Shale

3, Kobitawatashi Sandstone-shale;

e 4, Kiyosaki Sandstone
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Fig. 1 Geologic map of the southern part of the Oshika Peninsula. Inset is 2 map of southern
Kitakami, showing the out crops in three rows of the Jurassic Cretaceous deposits
(strippled), with the axes of depositional basins (lines).
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Table 1 Stratigraphical sequence of the Jurassic and Cretaceous strata in the Oshika Peninsula.
Group, Formation Member Thickness Age
Yamadori Formation (Volcaniclastics and lava) 1,600 Hauterivian
?
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=} L
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. . Callovian
Tsukinoura Formation (Two members) 650 Bajocian
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Fig. 2 Geologic columns of the Kobitawatashi Sandstone-Shale and the Futawatashi Shale

Members.




EH BRSO AERLEOHE (BR)

L. A5V rBLENRTH S, BILAREHTEET
HBHOEHL, EETREhTHS., FFEIT, TH:
EE - B0 3 onBITAT b, EROBEMEIIER
ERERTZLOT, THE LEICIDAEOREER I
AEBEORBER, REFO620miz L, W TEH200m
ERERERN D B.

F A 2 pbaiiE Om) 1k, U LidsE olkims
FELTA. BEERTERIC X SBET 8, BRgT
RbhTrThs. BEP LT LITEE Sh ML,
RBSEEBERIIAOBE LY, ZOFEKET 70 cm
ET S, DRCESRBEEISMRIC S BET 5.
CRERERORTHPb=AR L XA EEETS
B, B CTREERF O CELRERL. REEOX
ok, ARTRRB3L5k, BREBeELONS. T
PORERE L3, AHEEETHR, REATRW.
LenWERB LI, PRYKEREE - HIFEFRTAR
BABRIED A, Zokd, KPBOBERELLEL
CWEA, RETR, BHE FY 2% ¢330mBlk (LRAR
B9), L F R L 2BS LT, By fHEcRET 5.
HOHKEER T, ES600mPlETH 5.

I RBOREMKIT, B LY 2 5% (Upper Tithonian
?) Wb, THEREZRSMHIc b, MEEDEES
WELEREEWER, TVYEFA MY, EhER
RY7RAEELY 7 TP Biogthah s (BRIED,
1974).

BN RBOWE R, FEETiiir NNE-SSW, K70
~I0°EDFIREEE BT 5 2 L RS WA, REIEERT
i, FLEAE 2 B A Mo RAl T, EmNW
-SE, ff}40~55°W icin§5. BEEHOHNRE T, B
FieBlWicB—ompiEEs 2L, FOBEE TR ER
NNE-SSW, {E&45~80°F, BECiEmMIZIEN-S, &
#30~80°W &77d. HAB RS GBS TR
I BROEAROEREREE 2 B S,

3. B S HERAREE

HESFOAERE GEINRBO 4 HERO Lo 3H
JB) DBEHSLHEENEEE, ARof 4 OWBI Lich
RYVEREKEDY, UTREHES ittt 5.

7B, FRTRAVIRBEORM, BEBE (3mpl
b, BEAECREROBMBOBATEREE £ 3
R, EEE (3m~60 cm), f/EH (60~10 cm), HfEHE
(10~3 cm), HWIEEE (Scm LUF), ZEMEEIER
(1emPlF) &95.

3.1 NREVEEERE

ATWEITHEBRE L BArEL L, BHELEIL 45D

R (wnit) KT b 5. DTEHO RGRBIE T
DEERERLIZ, TP BECER3. REBOFERK
B 2B L UE 3 KiIRT.

Kbl  EEHB X CFHicEs 2 el a0 &
BThs EIH20m. WEBOT ~PEidsRERE
T, & ICHBE CRIKE I Ry, TR RS
KBS, FHREARBER L O FEERY < BT
5. BEENIAEBIUPEELE L L, BREIIHIE~K
WWEE KIS « RS - Fr— bR L TH S,

BOBHEER X ORI, BlrrkEL, b
&V, LB TREIDETICERL, SREER
TERIC S XS FET S, AP VEERZRZSTE D
125,

Kb2 ®WELEE (~BHEVVNE) OFEEERERE
2oks. EHETIIES I ~8moEE R K H
D, TROLDEREEL, ok T, LR EES:
KEXHL, BETIEAORLIET. XLV LEoms
XHRIT, WKBBEFTHS. BHEIE IR IR ER
&, —WMIHRBERD S, dFcHrWBEOES:
RUPEELRY, LEXRLERELALNS. BES
RENTEHEERROBEARDES L NEERRWERE T
BRI E TS, ALl X VMBI BA TS
BRI D i, HE - BB L LI b BT T
BEECHRT HERERACEDL. BEBO—
WWNBRERF v VANVEBEDORLND Z RSB (Plate
14-1),

Kb3 E&2~5moBIcRETEGHEV Y
MAEEE L, PHBLOCEHICEIKRERT VA b
BOEREP ~HSEPIET 5. BRI T,
PIARER B L 2 R Y o — NEEORE U ARHILIRD
BEBELR ) OAMZAEE SN S, BES (WEY
NV NEEIES, b)) 5, BUEEREE
W E R EETS. ZhbD D h, Mamtellum akiyamae,
Neithea sp., M yophorella orientalis, Astarte sp. DMEFRAY
ThHD. LB BT Berriasellasp. e ) BEICEN
T 5. ARARETPHROP ~Hhaic, BEE LR
FRAERD, EopEicizBEE cEERDETRER
NELFEETS.

Kb¢ HBRELEEOBEBELENL 252,
AR OEE - BRE LIS & TR R
3. MBS - FRE T, BAEE (BE&3~10m) K
TOREREE AR5 &, BETHT UL LSHERE TES
e £ EH, BEBDEEHE LTn5E, LIgcH
BB LBV EDLY, EMOFECHBT3Lo%E
Fihhib+ 2 AL 7T, DEEBOREX T

5—(271)




A# (2% %6 %)

(Kbg)
o
E
=
[
L
<
N
-
(2]
o
: 8
=
(Kb3) -
@ 5
° Fad
= 5
o o
o
© G
c
o
c
2
© S
(=4 o
o (%]
2
(]
o
=
L=}
[
=
w
o 7
2
o
=
o
=
Fa)
o
4
-
3
(Kb2) §
=4
c
ﬂ)
=
£
T
o
=
o |
(=]
c
o
=
[¢]
(]
(Kb1) @
=
@
=
o
k7]
S| (Ky)
=
=4
w
=
L=
v
o
=
b4

Lithology Sedimentary | Fossils

AN
g
)
A
® %)
2
&
oD mm
(S
~50™
- 40
]
30
20
®
@0
10
hed Lo
77A)
g aa Remarkable bioturbation
S Horizontal burrows
Vertical burrows
< ? g ( Th:Thalassinoides -like)
mn Pelecypods
@ Ammonoids
<7 ® Echinoids
~ Biotite-fiakes being very abundant
A (<] Calcaleous concreations
A A Cross-bedding
ANAd Large-or small-scale channel structure
Shale
\é\/ Sandy shale
Laminated fine sandsfone
Bedded fine to medium sandstone
Massive medium sandstone
Massive coarse to very codrse sandsfone
A Conglomerate
Mud pebble congiomerate
~

structures

#HIX

MREDERAERE OB ERE
Fig. 3 Detailed section of the lower half of the Kobitawatashi Member.

6—(272)




EEHLEHEEE o SELE o #E (MRXH)

The Kobitawatashi
(Reading=29)

0
>
(&)
[
[
=
o
[
& 30
= 1 The Domeki
2207 (Reading = 74)
s |
= —
10
0 [ 1 1
03 06 09 12 |5 8 2l 3.0
Thickness in meters

AN HELETOAZEE Oy FE (RANERBZES)

Fig. 4

Histgrams showing frequency distribution of cross-bedding thicknesses in the Kobita-

watashi Sandstone and Shale Member (Kb) and Domeki Sandstone Member (Dm).
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Mz, Striation cast « longitudinal ridge cast @ X 5 %
WMl Yy —n=—r ORETHZL LD S.

EEE~EEEY ) VEERR, BEOHERRASLH LS
(1 ~3m, LEiz3mllb), BROBGBEET, HYERE

(B0%UT) ORIV FEEET 5. EXMOEER
BLEMiciz, TOEENEREERLTLSERTS.
RESBOIROERE ~EBHEY Y MVEEEI, &b
D TRBHFETH DD, 2 CEBVEESALN,
ZBLRBASVTRBEL TS,

BB ERT, BEERV LY NEOKIBID
HEXPALT, 2~3 cm ZLicRETAWEEST
b5, —MCES 2 ~3 an QEBOTERS, #7220
Uy —7T, MRy —Ne—2EEFETBEILLH5.
ZOEEMR Ft5 TR RET I BE 2\ (Plate
11-2).

h~ EREMEEERY L MVEEBERTHEL, B
EThY, ERAVEL, CPRVEQEETS. BEE
DEREICL A RETS.

2 $RLER RCEBORET IS L HEOFRE
HET, PREDAEEELE, BEEREDEEREYSE

2bOT, VEREADAERLETALNS.

TREDAREER AR OE S 210~%K10cm, B
MHE BEL EEOEE) OBESH60 cm PLFORE
BROERETHB. FMBOTH(Ft1 LY (R
EL, IWCIOTrTHS. BEEE LN CEROSR
BRRETH B Booma (1962) OHMENICHIT B,
Ta-e DEWRAHLID Z L1372, %% Te(current
ripple lamination) T, Ta-b-(d)- e LB (sequence)
Y. WEOEERARALI L XL VR, LER
HAZZMY, (Y —v—7) b0, DR EERO
Hic, BKARBRL AN D F ¥ — MEOBBERBAEE
BEARGZLBHY, BELODHEATH 2.

EBEEREERADELREL, DEROEISKES 1 ~5
cm G, BATHBOREE 2310 em PO HEABESORIL
HETH B AREMOHIEIL, Scaemecesr and Por-
TER (1965) DARALBED 3 7 4 7D 5L, WiE LM Tk
LD Ivy convex BlIz B+ 5 1D, B0k, Al
B U T EF IR kb % uniform BofRLE
BThH5 DEEBCRT 3 EERIETEHTL20~30
%V, EFCHPWEREALTHND. DEOESH
BWNEAFEELLT2~3 cm B g b bbb d, B
BRI 2EBOFERIIF L, —RICHREEE T,
& X ICHRBOMWETEER L LN 55, AREERYR
THLORENTHS. bo& bLLEOWKHIIF6 & Ftd
DHBEABIZOWTTH-T, Ft3IHhbN 2 (~
) BEEEDEEE T, BECETEEN L Rk
L, #LiIMImcH 5.

B E AR E BRI BB OE S 4310~60 cm 0
BERB#EoERT, BEEEAUEERICHBELTOL
Rohzic@Ehhy. #ESHEL alEEER L
Bk >TWaR, —icixtd+ 2P EEDE L XKF)
DELNLDL DD,

PlEo@E (~%) BEERRT 3 B & OTEREIC
i, MAERTELADY —V>—IBREELTRY,
furrow flute cast, flute cast, groove cast, striation cast7z
ERRENTDHD. BEOESNL ~2 cm ORI
furrow flute castx £ L §5 Y —<— IR, i) REF
CHEELTWBD, KEEHBIBT5ER T &K
BThHro.

3 WIRELEW  EE HEBLYV MEE RIS
Aoy, PATER (LIXUIERIRERDL) o X%
L7cERoOBEET, DE A O EBT 2D ERRER
(sandstone interlaminated and very thinly interbedded
with shale) L JBEEDEHT 3REEREJE (shale in-

terlaminated and very thinly interbedded with sandstone)
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I bR O QELE o HE (ERIE)

iZadbhd,

—SRC IR BRI S T D EE TRV, —EBIC ik
BERL, @By —N~—22BT32L055. B
BEREBICEARERILE ) RE LAV, DEE
REB G LT CIRTERDEEB LS

IR E B X De Raar et al. (1965) 72 ¥ *‘sandy streak”
B X Osilty streak” iz & < Bl5.

4 WEHE BEESHMBOFTRRBMANETHS
B, AREEDE, PEEDS, HXRBEY 2RO D
#, BIUVEEBERECRATIONSE. ZhbDdb, £
REEWHEOERL, ThEFRD—EOES (Dh
Kb 1mPE) 2> THEBODHZHOEEETS 2N
510, teLAMDEMICHEET S LSEW.

FIRIEBAE IR S ZCIEH (ripple cross-lamina-
tion) PWHEBEOSED B NIIKBHCHR ) FiEd
AT, BEROES I om BT, t<igl~2cm
DT EDBE. RIE AR ~ BB E 7R B & v b
T, HEO FEIKREELFT5 2 L8300 v,
ZOBMITEARCEREER R Y, thofEs 0BT
2, E&1~3 cm 0B LT, BEANEESh
BHEAL, bABREEDHE L - T EEHRIET 25
AL BbB. MER, RESBOXHL LMCEENI
Hoi, BERTBERAELIET 2 LEETREERT
b5, UTiRRERRDAOERIC >N TR S,

Ot D BT BRI EE Sh 2 RICHEEDSE - 88
CEREE~EEE YL VERE, RERRERE, ¥ (~
1) BEEADALERIUHXHEL FTREMER
&, 0B L T, AREENEOEE (1~3
cm) BEFEHICHE Sh TV BEET, SVEHSTIE,
ZOBEERIZI0O~ 0 cm fiThH 3. EEE~EER
Vv VEEEFICR RO T LIRS ERR W, B
BEREESCEREREDELBTICE, i) B
FEEhTw38EL, BLASHEShTHWARVWERL
Bdbd. FXREE NS RERET IS Eh 5#8%
EREL, WEHNEWEE (10cm P k)0 LA OFAS
EML ERAERT L5 RET S (Plate 10-3). [
Btk EEn B0, BEEEEDATRETICI
SENBFHITO>NTINL 5.

@ EFWICEET ZRTEEDE : Lo LY IT
o EHEICRERE T A D TR, HREHBENET LT
HHEE (1mPE) Tbky, SHHCHEET 254
Th5. ZOBHETIHALTEEDSEN, UL LIZTEWE
TREOFET SWE ~ MRV Vv MEEH-T, HED

1) HIZELE (cross-stratification) ¥, HIAEHE (L FDEE, 4cm
PAT) HXEE (v ME, 4em LLEk) olEEEL.

BRELIKKEL, BROMEBEHRL T 5 (Plate
10-2). =oEREE, wavy bedding F7zi% lenti-
cular bedding (ReiNEck and WunDERICH, 1968) |z J <
5.
PLEOSIRRER ST, ThEABMOSEFEL LT
DLOBRLRHTB L VIE, LAMOEHO—ERE &
BLEED, B ThELbERARY., —RiZ7 Y v
2 BIOWE TR, “HIRER ZEBOMEERT D
LOWEERNE, T2 TV “RIEENE X, k
WO LD REE»E, TORKESE, F—EFA VED
—EAERTE b0 L, HIERERS.
FEEDEIBEBOEINI0~16 cm T, HLEHER
LOEROFEECZ LWHREBEOWETHS. i
L, HEOR ERICRBWEARROEET 2L bd
5. CORBRBEEEICZ L, EERELOEAR
WBIEGY (FBE»P Fu<A b)) 8. —BRICHERD
Dol sH, —HMCHRBLEET S, ZOWEIE, K
MBSO FEED D L E 2 b3S, BL L TER~
FREEHVTRY, FEGHIRLEET 2. B3
Tk, ZOFATOBEROREE, RFUSBLE
2 TRY, EX2RBREEZTRTZ L3 LAYRNE
EThAD. ok, TEEDEO-ITIIETER (L8
Kﬁﬁ%ﬂ&%5)®i<%ﬁ?6ﬂﬁ@%ﬁ&é.:
NE—RCEERREE L RE L CHEEROER
BLTWS., HEOESITI0~30 cm OEEFED L ORE
W, WEOTEE LN v —7Ths2, EBTH
DV —n=—=730%n, BEEEO LERY »—FSD
ZlbHBH, LIELEENMOBEHiBTS. Z0F
TEEO I EETIDETHE (~h) BHEEDHER
BO—IREAHBLERN &b, mEFRRERIC
B 2W RS20 CHM L. DLAMEDOES -
EEOMWE - BboB#rr &, EHBESFEEL T
BEVIEREPEFEBER RO~ E AR ENS
RIZRRBE O B, L& LR BHEORE
TERBRET, Bl EoERERZ LTS, EXE
#0.4~0.5m, B R C2.5mO BN TREL, WEI L+
BELRWEEAOEEEHA TS, WA FITER
BELEEL, HREE (v MNE 10~50 cm) 3REB
HiThsd. WENENRECRERENALAT, BIRE
BETHS. BCBHIRELRV.
EREREIES | mPL EOBRBET, WO I
PRI (FHORELDRE) 26425, HEBEZRL,
BEEBIZZ LY “ShnRDE” Ths. HEBED
BLAEEERN. ShRERBERALNS.
P EDFEEFOHEZEAN TOMMREBERD 5k
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HEHREFR AR E26% %65

HEIZ2WTiE, 2hEhOHEEISEE» S, KD k)
CHEESND.

FEHE, i, B e i3 S IR B LB 2
b, BWERIEERICGEWEBRAD T, B EE
A, PEHEY)LV VERYE, EEE~EEEY L N EHE
&, T~ERENEREAOECEE L T AR Sh
3. BEBEDEEAL, MoEEHEEOEREIRET
bHY, BEHEEEDAEEBICEEL TALRBZ LR
FEHESh3. BEEEDEERSR, HERERO REE
¢, proximal TREEFE ¥ — 4 A b (immature tur-
bidite) DR REMY B 5. MTEEARIDEYE OER S
hzv, TRbLRAOBNERLRET, HEE» L
IVBENVIBETOHENTHA Y. RBLLV LV VEH
Bk, REWEER > OBACHET R, B
TR ORRBIC BT 2L AR ET 52 Ltk - T
TROLHEFREEDOENIC L > TEHRENTHS ).
T~ EREDEERL, BEDEL VAT, FRER
DEBOLEBRR L VENEFRCOHEBESTHS 5.

BERCRT 2 K0 REDE X, HEHE» I E
WX o TR S, — iy —n<—2%, #
FfLBEORET B2 LD, massflowk 2 i3/RE
RERIERIC X 50D b bofebifilREn 3

EEERENEERCTREDEREER © %L B
i, BERCERET 2 LEESh D, B IRILEE.
Vo —rBhoh, BDEIEEEECELRRY, ¥
—EFA PELTOEEERE->TRWBE, HLDx—
YA Mic&nbh s “Bouma sequence”’ (Bouma, 1962)
DH-oTNBZERXENTHS. Thbh, FATHEELR
(Tb) RHREHE I F = VAR Y o — PEEHE (Tc) &
RT, FRICEE (Ta) 2 5REE (Te) ICEEB D
B ROBILBRKRESTHS. 2D L5k TamTe
MDA Iz oW T, WaLker (1967) 1%, E& 3cm P
TOMMUBETEETH 5 & L, TORKIE, “Bouma
sequence” % 73 high flow regime DRER L X823
low flow regime DIEEFRIZ X %>, high flow regime @
BERCERYT 2L LTh, SKEEE (To) X bR
(distal) RPIBTOHBEHTHS O LEHLTVWS, »
FTHIZ LTS, Warker it Tc Si2HRT23MN LY,
H o & flow regime DEWHNICEI 25D TH 5 & L
T3, ABieRY 2HBEEEDELRE O fF #03,
WaLker® Ta — Te BIRP E L I BE&THELEDLNS
A5, flute cast R furrow flute cast 2 XD Y —)v=—r7 D
BIFRFEN, 20X 5%, T TEN flow regime
THRL 2 208 2 RETH 5.

hEERAEEEE T, REERREL,

‘“Bouma

sequence” LIFARGICA BN B R Y, —EHIXBEERIC X
550THSH. TOEBO—IIBERERETH 5.

TR B % S0 BHBRIRDE E I RL Y L METE
Bz, BROERY OEFETH-RILETTLOTH
A5, ZhicEROEME, De Raar et al. (1965) @
streaky beds, Warker (1969) ¢ parallel-and cross-
laminated fine silt and mud }3 } (X irregularly laminated
siltstone, [ (1969) OXMBHICR Y 2FRERE (R

BIRHERE % S %0), Remeck (1972) @ interbedding and
interlamination of mud and sand 72 ¥, SEHME SN T
W5, ZhbOHTRWTFR LA (BbIicER) ©
BERET 2548 L HERRIBE 2 K 00 b, IR ETIIHIWIER
DEES B L 5 T L BWBREE(cf. agitated water facies)
T, FFHERE O —E E I EEE O HEERY &
ERBTENEV. FEBER IO & b 35
RER, FRBHEERTRELBETI L, BE
FTHRREEVRNZLRE D B, PR VEVEELE
bt s, La L, AEEZMICEET 2BRERI
i, BWRELTFRT AAME (& igdR) SHEY
BERRD bR, ZOBREBE RTRERL, v
WV MERWUREEE T, b RIRERIEEE (kkx
EARELE TS FY A HMERTE) L0220 H
2, WRDEW. ER O A EARRAT v IEER
v, fluxoturbiditefic thEr S 3 PIEBERM G2 &, B
&, TRX Y RRENRE & o PR R R A
TS, BREBES DX ) R HEINEEORE L
BirENBZEEF, 25 VISBOREFHACEREO T
— & LHRBHOMEEL, L EEHOEHER
LEoTh o630 bh5. Bk 5HEHEMESED
W, R IVBECREIRS, BROERREENCE
ETHZ L eBEBMCRL TS (2, ME, 1967
; Rap, 1968).

B3k, mRERB W, & WRIE (agitated water
facies) i b & 5 Z L 2W b, HWEEMO PHERE (|
#H) KdbFEREhikEAdh 5.

FIRTEED A IRE O RERRERS L g2 E e
boThHB H. T L, FREBOHEE LRWIIC
b, PIREEDAIFEETS. M, Ft 4 e Fird
AT TRERORZOF AR EAEPIC, Fr 6 Tk
HEHEADAEEP BRSNS, SR

2) BIE, D TR, BHRLBEELLTHSH. X, BREREL
I RBEERE BB 2DEERICE, BRREL 2 b EALoR
EEA~OWBOFER O, LELEBDLh5. Thb oI
P TEE O SE(THE 13 £ OBIRE A Fih i (current structure) %K
L Z L B%y (Plate 15-2 BB). Z DX 5 REMRE BIRiis» b0
HEMEOURERT 2 THA Y.
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Domeki

Sandstonel:

F
-600%
F18
T
8
F
g
5 Ft7
-500~
~400~-
Fi5
F
-300~ =
N =
g
£
$ Ft4
—200-
F | I
£ Ft3
1 -100-
Ft2
h
QU -
)
E3
Q
~
Ft1
F

e/ 8

121 9]

[Z1/)

)

77

W2

\

Py Uy
D 35 ¥ - 5
. blc Bearings of fold hinges| Bearings of crests Current directions | Current directions
3 of slumped beds of ripple marks of cross-laminations| of sole markings
Y
\\}
B
=
=0
=0
o =
Y |
=
o=

Current directions from sole markings (artows, flute casts
and furrow flute casts; lines, groove casts and other drag
marks : number of Teading given in inner circles)

Mean current direction from Tipple marks

Directions of slump movement, with number of readings
Fault

Cross - laminated sandstone in a group

Medium - bedded sandstone

Ciayey shale

Medium - bedded silty shale

Thick-oT massiv - bedded silty shale

Thin-bedded sandy shale

Thick-or massive - bedded sandy shale

Shale(sandstone) interlaminated or very
thinly interbedded with sandstone (shale)

Thin-bedded shdle-sandstone alternation
Medium-bedded sandstone-shale alternation

Bedded sandstone with cross-bedding

EOIN RERABBOMAERRLEERM - X7 v rBE0MK. HHSREER

Fig. 5 Sedimentological section of the Futawatashi Shale Member (Aji-shima).

a,,...c and d show abundant occurrence of the following sedimentary structures:

a,, slump over folds; a,, slump balls; a;, pull-apart (upper-opened rhark) and
psedonodule (cocoon-shaped, closed mark); b, ripple marks; ¢, cross-laminated
sandstone; d, sole markings.




ARt EHEEEONERE KR (BRIXH)

BERELLT, BT 2X5c, ErLECHENSE
Biick o TEBMIN2bDTHAH. AXHBEMAY
REWET, BEROZh b ERHE (sublittoral) filic
HRELLLELLNS.

EEEE Y, WEoWES, BET 5T ~EEED
BEEYY, PRIVEEDIVE2AREHOHEEHIL
FELILVEETAZEREND, BXHREBEHI B
BRI VAT, BLCBIEBEANOBRECHERE L L
Bbis.

U LoRERERBICRT 2HAET, AXmERE
OB ER L UCEEEDEVERN R BB,
BEDEZZzOWS (BEMEELE?) cBlEhrt i
BB, EAREEDRIRERRE RS
Bbhb.

3.2.2 BEHoOmEMNELLBRMS

EEEEMBIBHEO & E» b, TH - E5 -
EEi KRB Eh, ERMOEBERTICH > T, &5
tz 8 D DOHIESE (unit) 24T Hh 3 (FE5X).

B O T IR I 38 T ik N60°W S5 0 &
(WERTIHER) itk > TFMO/MEEDEEETE
(Kb) r#E+22, —BIC/MEERE L2 S8-S0
BB EOERBOMERYT 5 BEE b > TG
DER LT3, ERIEREREERMLICEEEE O
BRI BESh, £ TRATER EMODEES L
Lo By 2 xBEHE (Dm) REOESE L 35T 3.
Z OHERERRII T L B OB bRERTEE L A
EhTnwa (NE, 196972 8). LaL, FMECEEED
TERIIZFE (fute cast, F—JtDimME 3. Plate
4-3 B BRLI B Z b, ZOREE - BEO Lk
»HEEL, REMEELBOBDEESL ILTRY
W EEZONBZLREDLD, MHMECHRIIEAT
HoT, FU A XEEEEE O MM/ N 2B ERR
RALHELHICERT 2 FEERRY. BRE=ZYHA
55 COFEBOBRIE, RT3 X5 P X b
B Th- TEALARERS (BRIZ, 1974).

PUTE SRR LS BRCESE, FEE0E
T EORERE Pl IcEER T 5.

TR (Ft1—Ft2) EMELOE L IRERR S
ERBBEEACEILEY, BE~REREVL VEESY
BROTEEDEHRAERCBLL (BLETFt]l), &6
EHicz LWL ERSE Ft2) WliBgds. bank
THOWEER L VERERBRO/NIZHRARETS. T
BEDAREEROWE FREizE, LIELITE 0.5~ 1
cmD RN, USRI ) o AR LERA D
n5, THOREHTREEEMERY, BEEES

PHUNVEEEIRRD LV, BEEREVL M E
EEERETEL RSB,

EE(Ft3 —Ft6) 3 EREX L L, BDEAOHEELZ O
AMEACEAETHRE7 Y v V2 OMBETHS. WE
X Ft3, Ft6, Ft5, Ft4 OEcRHERRL, WAK
BoESLET. £ LT&ESRLERRERT, &
BOTUEFA FEETZRES Y. AEMAVIER
TRV,

Ft3 348 L, TERO Ft2 2 bERB LT, 2y ik
DREVWRT v 7RBEE I REEY L VEERICHE
v, LFETEEORET S PEEDS L REERE
BOXRERE, HEEpRLEE, SREEDEORER
CRVEBERERBOIECER-TBY, LHicE» > T
BAOEREL TN
SN AT VBB L REL, L P EEDE
DREFAT VAL, REFREBRCHLIZKL. B
EEPORIBEHIIMCH P RAR TH - T, BE
HEOE FMcRdobh s, HHERTY —A~v—7ik
Bobried, L bMMO/NSWRESRRETHS., 2h
DREBHEERDERLRE L PEEDE A DS,

Ft4 GRREEREENER L, DERIRER, fix%
Hips, P~EREI NV NEEARMS. BEHRRERE
ORIV P EEE T, LIEUISRICEERREL, &
MY —n=—2kETEZ b5 A5 U7 BiEF
~EREY )V VEEBCRD bh By, BEE
D&M (pseudo-nodule) LA BB, Ft 4 FEIE
HA+4TH 50, WANREE LHEEL TR % 5
{, RBERX->TEDLRS.

Ft5 3 EEB0ERT 58T Fud L2305, 23T Fr 4
EEIRELL 2L, TEEY VEEE, GEBEEDE
R, REGREBRIVHEBEESDEERE » b &2
Y, SIEEDEEE BRI T 5. REEV
MEEE® Do L VERET, Zh ik RAREERDEER
BELPET 5. BREEADEELEOMEE (Hkipy
B) BRAPSHBETHY, LIELIEY - e—2 2 5E
1%, BEEREBEFTOEHIEMOBESH, Friick
RTEL, 5 mmpl OB, HEEEDEES T,
BEEABEREOF T, FibjzLisbhiwy. 20
BWEEROIRER D 2BERBDENBL, Fr RN
ROBEL Y XEH A T B THEEEN (Plate 11-
1). ZDF % I AVRBE LV ZEEELT2/HB Y,
BORBDOEKBEHT, 0cm L50cm Th Y, EFF
W (N25°E) ToOgR, WEL b10mEETH 5. 2o
BEPFHICiZEE 5 ~20 e ORIBIRPAE L 25, “Fx
VRN OERBIETRT VA L L, HiEGE
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WEREFT AR (E26% %6 5)

%6 HAREADE (BE) o 1F. RERSHE FL6. @i

Fig. 6 Sketch of the cross-laminated sandstone in laminated shale, Unit Ft 6 of the Futawa-

tashi Shale Member, Aji-shima.

Dots, fine-grained sandstone; brocken lines, coarse siltstone

2ED. WMOMCSRBEAEORTEENHEEL, KE
ORI A IFREEN L LN, WThbISERE>
LIE~DFEEEFL TN B,

Ft6 #5530 5 A EREEEDEERTH Y,
O EREOZ LD 5.

HEEZRTRAREERERT Y -~ — 7B L HE
EL, &L EHRMERELLE TR, £ OWEIT furrow
flute cast A bR 5. Bbiz—fRicEEEOR i
BWCED OIS, AMEETR®IcE, EEicFTR
KR &R A EEW AR (EX 1 ~3cem) ¢
PRYOMELVERLR (B6R), Zh s FiTEEE
HEREPICBNT, ZOEEHHRICHESNRY, 20O/
B EEARET 3. Fi6 pEEERICEEOMHIRT X
{EHT 3. '

FER(Ft7 —Ft8) 3Eiclb L TE - BEaL bic
<, RBOEMLEN. Thbb, HENEECYSE
OHEELBEACK T A ERB I CEEECA LR
ZEEREHETS.

Ft7 3E~EEEV LV VEREAE XL, TREDS
EORVPEAET 5. RIREHEDEER L b CEE
T, EEMENEZIIATVIBEYET S

Ft 8 2RISR E % £ 5 BRI E O TR X » TS
Foh, TheE~ERREEERINEEENRET
5. WEOEDZEEIINDY%TH D, WERHKRE
DR ~HELT LF A S b RB. BEORE D BALZ0
cm T Th 2. MO RET 28THBIIEEy b
E&310~50 cm ofREHEE, 4 cm DT ORIRTER
VoY, BIEITFIRE (planar type) TH Y, HBEFORE
U7 BUE P I & € RE e BT BRI 45
I FET 5. RBREGTET 5 A E 2 I E
VIV MR EWBELOERRANEShE Z L b b
5.

Bk, BRI T 2 RERSHE OAIEOREE

Flbre 2 TEie. BY i, THRARBEWEYR EHCH
PWHBRILS 5 Z L 2 O EEHEY L AR SR B0
ML, R EFicis - THEEL L, MR EE
BARLNB R CHRBOMBEY ©H A H . THIIREE
BEELLTESETHY, TOTERTHHEREE,
P TIRRBE R T EEEEBOREL L o THE
SFohs, AHREEMCE~KIOnDA —F —TE
LicEH, HERROFZESERLTVS.

—F, R 3 EEEAMBIE, BEEdEL T3
Loo, EI L iEEoHEEEr & RT3,

FTEEHE T, FTANRERE (Kb4) ofkrr
VA MPDELEROBREBEEBLPEL T (E
13, B~ HRRDE LT B), EE A YEELORERD &
LRATREAIDELY b > THED, KB~ R
WEEIZY) AL R ESODERER BT S, &
DERREWEIFEROFBECHLENZ LD XY, M
BT, BEOES LW, LIZLIERILBESAAD
RS (BIKET?) B LB L TS, B
BEEp 513, Amphidonte D IEH PR B /N D =4 B
NEETS. EREHEO—HIPLRLHETH 5.

iz, AREOEEWEEHIZ, RELEK AR
BEMEDEBIURDERERCIILEY, Bbich~E
[BE (310 cm~ 2 m BfricpkfE) OBBEEAE » b R
5. WEEECEERIPE{EEh, LEH m E
DHRIWEERSOES LD 5. LARDEEREOEE
Y Myophorella RBLERIIC (2 BXETIRSLE) EH
T30, WELIRELRY. EHOoB L i TERIKE,
WEEEPIC, F~mFcES IlmblE, &FA8m
EoRAGEREPRIELRET 5. ZOBEREE
EBODRENT VA T, WKRRBHREFREAE
~ERAEWENBRY, BLEECARBE RKEL
BROBREBE KM E Lo, L LESEI0 cm BIF
OHR~HSIRVESHE SN2 L b h Y, RERICHER
BOEEN BRCEHBTFEET 5. EHO L3, BDER
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AL LR S OB BB OHE (BRIH)

DRPIZE L BB B EEE» b 25,

25 EMICIIEBHNT, TORIHR L L v
2, EEITEE M ~ PRI (Myophorella 2 5172) B
IO AROHBDEE E» bRV, RBO X hnZ
LERBMET S, R, TvrA NVEORRIESE
BWaL, MHMUEERE I SOWEERENER .

B (HRE) oEESEL, FE GRS LBt
5) ozh ozt THOEREAGBEELMES

Yamadori

Formation

B

/\/A\/\:\

&

N WE N}

LQ e 4

Northern Coast
of Aji-shima

Southern GCoast
of Ayukawa-hama

BITX

Southern Coast
of Tashiro-jima

WIRERE L, O Py 2 xMBETHEEREL T2
PShic, BHBRS 2, o kit 3 - LixEET
H5. LHL, BEHOEMTRICEET EBEDEL,
HE D Ft3 orhEEE, WEO EE o R E R
¥ 7 -Ft 8 Ol ~ Hhipb A IS h, & big, BEEO
LOBHEL, RBOBMSEWD, HREEAZIEE I
L TWs, BERZSEL LT, BHORBENZL
RILBRIREIRERE, thic A5y I gD g2 L

Trough cross-bedding
Tabular cross-bedding
Sole markings

@

Motluscan fossils

a Shale clasts : gbundant

Tuff or tuffaceous shale

Shale

Fine- to medium-grained sandstone

Ccoarse-to very coarse- grained
sandstone

Pebble to cobble conglomerate

k— Detailed in Fig.8 —i

R o2& EHEOMEERR

Fig. 7 Geologic columns of the Domeki Sandstone Member. Continued from Fig. 2.
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< flufe casts

R
B
~ } tuffaceous siit
P
calcareous
© and ill-sorted
c
st
ZR-]
csom 2
P } calcareous
i
—_ o
*E
Lao  E32
Qo
oa
-
30
20
Fi0
(intrusive rock)
=
[
o=
Lo ;
Y
22
+~ O
o I
Lw

«(See plate V-4)

#® 6 &)

@ Amphidonte sp.
£} Other pelecypods
@ Myophorella sp.
0 BUrrows

@ concreations
R Ripple marks

A A Cross—bedding

Sheil bed bearing shale
shell bed bearing sandstone

Shale

Coarse siltstone

Fine - fo medium-grained sandstone
coarse -grained sandstone

Very coarse- grained sandstone

EOE HAREOFY 2 XWAFERTHOMAERE

Fig. 8 Detailed section of the lowermost part of the Domeki Sandstone Member, Mitsuishi

of Tashiro-jima.

BEMLET S, LiedoT, TEEEOBHIIZIEICHEE L
TX V&L, BARSCEBROEROBWHRARE TH
MLicboefBESh, Mx TEECER (EHERH
D3FDL) ICRENIUBEOELNWENYE D o7,
D X5 REHEEBEOBERER, RlOMBE» 4
FEEHO L v e, EROMENGIETHEZLE
ARLTN3S,

3.3 KU AEWEERE

B IR B O EEN CER BT, BELH
EEDEMNES. BEI LT LERETHY, gkEH
RILKFKETS. BTHcABBORERN 27T, &
X TALE & Fiffic, FE (S LB E) L
(AAE) Caph s, AHBTEH T, HUDESE
BEOMIALCEET BN, PR TRERDORLICE

LY, BB L, BHTORENERLYEN (2
) o, RLUBRESICL ABIHBEDERY 2 RML
TWARIEEMNER DY, TSR LESOEZERLA
WTHBH. THOREEERRE L OBKE, 3Tk
N E o, BHBERERHOERETICBESh, AR
EETENBELARERD., ZZTO Ry AXHBED
HER R RERER RO REHEELE Y, HER
BCERESE (E3RE) 2oy, ToERICEY
—Ne— I BREETS. DY —Nw — 7 (flute cast)
¥, S10°W pibicid 9 fil &R LTy % (Plate 14-
3). Z DEEMOBEZ EFHICE S 4 m ORBIRYE ~
PR EICETE T 5. DAREROBBICES, HIRE

3) WRED (1974) kK XhF, E)IRBHERE LSRBHERNOH
G, DAOBEIERET, 1,000miET 2ERETFT.
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L L HEER o AERE OB (ERXH)

HET, —®icEITEE (Aat bedding) RAbhB. 20
WED BT, hRWAERET 2 BEADERSE (K
SL5m)REA D, EblckFizik, B (BsK~10
m) LEH (ES1~3m) BRETEEHEMEL. F
TAXHMBRIZSENIEAD YL, FEOES [.5m
DREHEBERZ T, MOFELERY EERERLTO
WEEALABENLETHY, W HRshs.
DEFEZIBR T2 X 51, KE (AL TELE) <,
BERR L EZ DR B.

P EDRE#B X U3 F U 2 3 IEME T8
~DOHFHOWERNZEL SR LT, B To Ry
A XEBETEIL, FIFRE ORI~ TR O K
HEY T, FASOMEOEEREL TR T b0 LE
2bha, ZoX5R¥EREY I Corumson (1968) »
deep fluviatile channel TOHEEMIC SR L 5.

—7F, ERERE TORMEBOBBRIC>VWTAS L,
AR VA2 A MEERRER LTS, T
b bEEMHE I, Myophorella orientalis B 2 1)
BEAE LM~ PRDENSR 5. F v XXHBRETH
i, & EXCHSEOMAMAOER (ES40mPlt) %
Lo THEE B, 2 OB EES 213 Myophorellad> 45
LiclbER B S A TR Y, 2OEER, BES10~
100 e TRIF IZEREER X, BRE2EiCd &bk -
TW5. MHECRERREI. FAEEECREASNE
TET 57cdbh bievds, HRloREMET TR, RER
BOEHEORELLEHE L LEOMBEENE L A E
BL, bT22fXBRichs. ZoEGREEELLA
BEAWBEL AREh 5.

BRSO Fy A THEOR THMOEREK % £ 8 KR
T. ZOEPLh»5 X 5 i LEMBWED Fiicy *
W& ( Amphidonte sp.) & ZRC T STEER DY, BE
BEORETIVNVIMELADND., TOHEAREREZY
N NEERE L UBRBDEOEREAER S, oM
BB D ERICIE, KEIO flute cast 3B, S50°W
POLABREOWAILZTFLTRY, Z2OBECKET S
MBI ERBA B L, RE B L efAERLT
W5,

U o BHOWR 2, BRE IR 2 RIERE LR
b Ry A XMBRETHOSEERE, B DU -
WEBED LI RIKBWRELRET, Rioik~R3 X 5 22
e (FE)IE) RE~OEERBESLS.

WiZ By 2 X EEOTEROHBERBELHEL T
%%, FAEHEO TRHOMBECIIEIRCREND &
57, LT BANERE Y A 2 v &, LR R
TEBHRYN, KBz CLERERW TS, LI

LiEBnWiEah 3, o LFbHAbB o /NERR Y A 7 v
EFALE D EF B IRD & 5 284 & SRS H s
FT. ETIONA VO TERR, ETFMOREE

(BEDZ ENEN) LRy y—7RER2LL, LT
LY —n=—rBREELT, MEABREERDH -
R EBRBESNG. M AT NVORTEIIES D AR
PEBRCEUHATIIEREPL RS, OB
LELERINT %5205, £0BETH TERZ ERORKH
EEATHB. A A7 ADKER 5D BREE TR
FERLRL £ 72 R S B F IR M»WRER R T, kAT
DEEEF VL MECHEBT S, BB L X g
T, RIREHECEITEHE (flat-bedding) 2AREL 53,
HREBENZ L bd 5. fIKBEIIFOAENIERI
B, MITRELRFILENE & b b 5. BELET
X, SIRBEOBHEB/NEL 255 (v FE 20cm L)L
T, R LABRIRD O EATEEE N L A B+ 5. BE
B LRGSR 5 72 Y, PITER i EemERA
REBERT. A7V EMOESEIT, JRE (K
SEALTELE) 22U, EHIRETTIRERE
DZELH BN, WALV MNEE R EEBORET
52 LbdB. BESbiZ, LEEOBAIZNEE
L EPL, &<EFEEELRV.

PLED & 5 72 b5 HBRIACEL 0 /NHERR - 1 27 V4 ALien
(1964) 7 U ANAJIARHERES & LT 3 _E5RRiLEE
B ORI g Sy, IR (1973b) A4EEEER DK D
ERRBO—IBICERE LI RE O /NEEY A 7 v L
BT BRHMEZR LTV B,

HEEHEREY I B 5 MRICEKIC oW T, BH (1968
b) PSRRI L <A b b LiEfL
T3, R AXWEMEICH LN 2 URVER L, +
DOERICHRER & TBr T 5 SRR ER S Abh iy
T &R, Bl BN LENEE O D, )1 B
B shs,

Py AXEEO LEE T, HEORSHBDERL,
THETHALN D LB OHBBR Eh Th 5.
REBO I & D LAER i, B (P~ KB, L EkE
) PEETHY, ATEELVEETHS. 2k, H
RED KT 2 3@ LTI, B 0em PLE, &KX
75 cm OERBKIBOEES LI LIEANWESh, #
DR LERITIR W CHEEEIMET U C AR~ B AR L
2 &5 ichke s, (LRRDVEOHEMEF OEPL, £o7
LHWE SRR, FES R RV, HEohEHy
WO LML, 2hFh TR MckEEL T, kv k
TRl FE T 2 RIRM BRI R T 5 5 5.

RO F U A X HER EHNS0m T, AR T, |
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I
Fig. 9

WERBEFAHR (E26%E & 65

(B,) southe

AN

S ATA

(A) southern Coast
of Ayukawa-hama

FoxxmaBicsbhsiEE

Cyclic successions in the Domeki

stone bed.

rn Goast

of Tashirc-jima

Paleocurrent directions of cross-bedding
(full circles : sole markings)

Tuff

Shale ( silty fo clayey)

C,%wl_el'}lumlnated fine sandstone

Ripple -drift cross-laminated fine sandstone

small scaie cross-bedded fine to medium sandstone
Flaf-bedded or parallel-laminated medium fo coarse sandstone
Trough cross-bedded medium fo coarse sandstone
Large-scale cross- bedded coarse sondstone

Massive coarse sandstone
Exotic pebble
Mud pebble conglomerate

M A 7. By v s vidERE»1974) X v 518

Sandstone Member. In the section A fining-upward
cycles are most noticeable. Conglomerates are occassionaly found at the top of a sand-
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ML EAE R 0 BEALE O #HE (BRI

10K

Fo2xDAREPHO LFICH LN s REMZBE. MIEEFOER

Fig. 10 Trough (festoon) cross-bedding in sandstone at the upper middle part of the Domeki

Sandstone Member, southern coast of Ayukawa-hama.

KO A BT R RE L 62 Y, TREOPRY &
AEORRBEPBHCHEET S, ZOBHILBZELL
MERRHETRY L R SN B, T O LWHEREIIRHA
Th5.

BB, PECHKETLAXREED S L, oMM
DREVY, A (trough or festoon type) DRI EHIN A4
b3 (FBIK). Z D XBIOARBHRBEIL, ZORD
ko, WEBANTLESCEBED/NS 23 EARRD
b3, RRBHEOEEMN LBMER M, F)IH#ERER
CHBIZADNIHRRTH Y, EARBRTEHEL He-
ckeLL (1972)ic ki, FIJIHERMIC R S REHCAH B
hzdlIhTna.

UEOBHOTE»S, FU AXHEL, MOMHED
BHRE COMBICIAE Y, HOM IO
BiblL, EHI2X ) EWRMORIHR~LEAL R Z &
R, BREICNZETHD Y,

4. & 7 M

Ao AERE A DR AR I, EEsvs
(BLIcEEEMLE) LERLER I UHEBMEER D
5. ThHREEND B WK RHER ORI L 5%
ELEEEZ LTV, F2RiCEEMEREEFL L
THEMA L B - RANoRT. B8 5iE0
BEIL L > T, L gk ¥ (Amphidonte), ZHE (Myop-
horella), 3 ) B (Mantellum), 7 &5 4 b, LAY
Ik =T, ZRNENFE-S T b 2ERHEIGERINES .
B XA Amphidonte DBERETIIERT B{LAR» B
720, BRE Fy A X BB THEFASRERBTHED
2[R LNE. WThbLRERBPICHE SN S,
Fo 2B BHERTEHOX, ¥ FBIBELTRY, $TC
R BREL T 5. X ERBIRIEIOmoRERSEP
2, E&10~30 cn ORI0MUE EANWTEEND. ZDOIF
RBIERSEZRROERIC, PR LHER 2km T

bleoTERELTRBY, TO MuIEERE AR ENS
HRREOER Th 5 (5 8% L U Plate 14-45H).
PLED X5 b BORGEREBLER® S, 20X 3L
FIXBMEHE L 2R &N 5. BREEESERTHD
&, MR BRI R B, Amphidonte O R+

HILEET, BROBHE - BRIV 2V, LRRBEELY
X VHRNT, ESIOmomEEEFO LAY
AIZET . ZOFEFEHECGENEARREND.

ZAFM Myophorella DRI EB L TEEEE
NBILAEB T, WEPOBEELRFIT, HRE FY 238
BETH @RI FBEBOTM) tH 60 5 (H8
). 22 CiREE 1 mPTFo Myophorella DL (BH
EOBET) LIALERBAEKA O, B 3R
L, BMETH 5. ZobBRBIX, BREFEEN=""FA
P HILRDORIBC AT T ERR 3 km b 7o - THEfR T
30, RBEERCRANEShRY, EPCBEFD
Myophorella vZ, fEJIRALTEE TR Z & < /MRIEHE Kb2
L Kb3 it@HkT 2 L Bbh3AL LTAHANEES
na. REERD Myophorella 1%, BT D X Y EHA
EBamen, BEELARY. LR/ EERRES X
VCHREORERBTO LAY ZIALLHWVESH, B
DOWHE - BREOBEIWAT OB L ThRv. BT
CEoT, ho=#KR - R - BRREL/HD. EH
BOBEAI—RCDETHY, SMRETE CIIHIEIR
D BECHRE” Th5. )

I JRM Mantellumakiyamae % £ EHF L, L D=
HAEAETHILEHETHS. EHBORER=AEM
DOFBTEND, BEPBEELRY. ZOLARED 5
L LS DKb3 TR AT IC 1L, Mantellum, Neithea,
Somapecten 72 ¥ DWEFKEE ST D H B —H B FE (TAMURA,
1961 ; sk, 1969) BRFHTH Y, icRELFLY
=P &5, i, RESILEIRO/NUIRTE S5 O Kbio

4) Toxaster sp. (AF, HPBEREOHERIZLB).
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Table 2 Selected fossils from the Cretaceous formation of the Oshika Peninsula.

Area Eastern part

Western part

::22;}11; ¢ unit Oshika Peninsula Aji-shima Tashiro-jima
Plant remains & wood Plant remains & wood
g drifts drifts
873 Plant remains Amphidonte cf. ““Exogyra”
QO S 2 Lowermost kumaensis KIMURA2,
Mpyophorella sp?.
- Ammonoid* Kilianella® sp. Myap/zérella orientalis KoBa-
2 ﬁgﬁ’sr & vasal and TAMURA?,
= Amphidonte sp®.
20
8 = .
= Somapecten sp. Amphidonte sp?.
£5 Lower Brachiopod?®
Thurmanniceras cf. isokusensis
b=} Upper (Kosavasur and Fugapa)?*
(4]
E Kb4 Mpyophorella spd., Plant remains Plant remains & wood
(%) Astarte sp3., Mantellum sp®., drifts
e Amphidonte sp., Grammatodon
< sp., Ammonoids, Ahermaty-
e pic hexacorallia
3
—é Upper Berriassella sp.
g -
@ Mpyophorella sp. Montellum akiyamae (Havami)?,
= Ctenostreon sp. Moantellum sp®., Neithea sp®., Astarte
g higoensis TAMURA, Astarte spd.,
| Kb3 Astarte cf. spitiensis STOLICZKA,
3 Parallerodon  kesenumaensis HAva-
2 M1,  Trinosucatella cf. kobayashii
M (Tamura), Somapecten fc. kami-
manensis Kimmura, Brachiopod,
Echinoid, Ammonoid

1: Ammonoid; 2: Abundant occurence; 3: Common occurence; 4: From Takanasar (1967, in Onuxki, 1969)

BB G, Astarte, Mantellum, Myophorella 72 ¥4 @
ZHEADENC, TUEFA MOBEARY TR EL,
MBI S50 em 0 Lo DR ABERAIKE 213 &
. ZARMBT v EFA befEbhvnoiefL, 2/
B 7rrera bekET 2 L ER SRS
TYEFA M TUEFAL FPOEHICE - THES
TohaR, HEToBEERD - LB EVv. BHE
Kb3 L¥oEREZ, AERLEF Lo b o7 v =
FA b (Berriasella) Z EH T 25, HETFOZKE (Man-
lellum Z M) B4ES . HERE O Kbd L L iBHLE O
BIEHBEER LT, 7V EF A b (Thurmanniceras 33 - O°
Kilianella) O3 UHEEH L TWv. BN B OfE)1E
b5 DRI & Tagamasmr (1967 5 /NE, 1969 &
VEIR) X7 vEF4 M 2F& ( Lyticoceras 38 X (8 Sara-
sinella) B ME LTV BH, ZOEHBRIRORNAE:

5 X5T, chizZEEoEERBERICBTLAkS
h3.

PEo& LGB B E4 OLART, B Rl
W X PR D2, KBSPRMERIZX 5T
HHH. LaL, {LEHOMWR - IR - BAFIRE - 248
LOBEREND, bABREHERRESCAOBEIRE
EHWERTED, HLAELEHE - BELOBEESE A 5

&, hEMHEZARMOKRES, 2 LTI B, B

BEAEI “DELVRE 0z 2%, oD
WEEAZ, EEORERRRT, ERE I ERE
WIRTH B, BDEFORER, SAREO—EIZAL
RBETTHEN, BELTRY, BEEEI . BB
DOHERUIAMEIRET, AREORETBETHE Ky
AXEBEETHOMY AR, HEREIRRO/NE
EMEOF AR bNSE. TV E F A4 MIOHE
%, DEORBRERERPLRY, BOMICERD
HETDHILLDH-TC, FRSKREICRHEOHE X DM
DV,
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BNt EEEEo HERBOME (ERIE)

b Rl ¥ o 5 REVMFEIC DWW T, T TIicHAavamr

(1961 a,b) -7k (1962) 7 ¥z k 28 REMOBIZEHN
HY, WEE (ML) =AEM (R FHeHE> (&E
WE) O3MIHAEhTWS, Tt U CARHISE:
OHEREIB T 38, BEEY 2R\ T, o
2B LNTER. F0IL, FaHEOREH
LENBERMBFORLE Y 2 FRAV LR TEEES

(U= ¥ fER L37) o mRE, Bt 2 Bhicdt@o
TEREW. e WEBE FIITERMICEENREOFE+
b b/ RERER X OCRERRB I S h (Takizawa
1970), @i CEHT 2 BRI EEOZ W LI3EE
Eha, AR I 2 B, BkOERECHESh
X 5. bipRic, Mantellum akiyamae 3 BYEIH A& DRE %
HAZb LW, £, ZARHEORRBTH 5 Myopho-
rella JFIRFARIC BV, Astarte 72 ¥ L & X0, 7Y i
S ECEHT B LW, Havam (1961) o = /4 B 4
X, THEBIUHMY 2 7RICREBHTH 305, AHK
O “ARDERE (FRETO FY 2 RESBE T
HEEh3) bIOMILBET L EhTRY, ARTO
ZAHRMICEERICLAB I LNTE S,

HE RV A X MBRTEHMORET D Myophorella £
R, BEOYTS L ic & 2 BERE Y T5 T
55, hxFERET D Amphidonie v, HES “Exogyra”
LERNTVWELDT, BREHRLZOMLEND, i
VBT, MEERICEo TEHLTHS, L,
ERE NV A EERTIICEHRE Sh s Amphidonte @
Pt BT, N 2B ALO X 5 2ESM TR
BIICHREIC, Amphidonte B—BEANICKEREL, 22
TOREKER LZbDLELZONS.

PLED X 5 LA 0 Kk & HEREFE D BRI L C,
KBTI, WEPBME, ERINE»HAME L)
EYC, vxH, =ZARM, 2 2RM, 7vEFA b
HOMECRFIL T LR sh 3.

728, ANEEEAL S5 BEAITKERE (TaMura,
1961) iz ¥ B 2 b AFECH B Somapecten, Trinosucatelln
YR, JFEMEMEEARE Y v IENERT A L, &
AW R I UHBEREY R T 5 L cEESh K
5.

5) EERFRERE Vai i Entoly Limatula (cf. Mante-
llum), Astarte, Grammatodon <, 7 &5 A b - RS I - R
BEtES. FRTOT VA ML IZERS.

6) BEETIRIRERIC Protocypring naumanni % Do kAR
eELCARYED D, ek EIE” O—8MEHRE T & U
B, 1956; Havamr and Nakar, 1965 7 ¥) 28, S&FERzofgxr
BNRBCED VT, BLVERL BREOMEORE L EHTALR
— B LTSI OB L Ule (ERIED, 1974).

7) Havawm (1960, 1961b) 1% SaTo (1958) iEh DR - BI5E 2/
2 YBOZRLEICED T 5.

ERAA I EELREDEREREZOMS, Hx0E
Birhohs, L, MEERBEOTERE, BERE
OETHMEELEBIVCEY A 2WBTWIC L L RET
3.

INRIEERE Kb 2 123, Thalassinoides $ DRYEIRER
LR & S TeFRIENR 2 AW IZEN % (Plate 14- 2).
ZOWEBO T, WEKD X vk el
DOFRETHHE Kb2 TEHBLUKbL) b -T, ¥
WBROZSEBVREZRL, MioESE Kb3) bk
Mantellum Z DIROEBENVAEELETHZ L 2b,
Z OARIGE B S LS TR L RO P, 8%
HLIREWAE L E 2 BB, Thalassinoides | SEILACHER
(1964) iz LT RIER OBE LS 5 (wave base DUE)
X 5 e %, Farrow (1966) b HIRIHICE < A b,
REFEET T2 LTWADT, AgoHazns
DRBZLILHEEL TS,

EPCHERERILE TR, BERCHRTS &7
L, WTREATLRD Y, AR AERELE LTH
EEINRND, BREOATHRIEIEEA 7LD,
zh2Zh SERU LoARIAEE B LBbhs. B
BERIZRRT 54 7ON2E BEeFodbsboll
WH D) 1%, ZFRECHENLE LBbh b5 { il
LERGE LR e e ROBE (HET) ThHY,
%7, oBEIIM~ PRBETICALNE 0T, T
FeEL B, 530ETALY LieSROE3 ~5
cm ORYETH - T, FITBARERH OB A L E 2
b3, ZhbOBEERERT HFMIHET TN 54
JHix, MRESBCEETHS.

Z DHHIE O ZIF LRI b T 2 TEE A YIEELORER
2R, BRER X UHERE O EEREE TEO e E R
BERIWEY AR, BRE FY AXHBETHR

LB ond. AMEEREO S L, REMKEDEDO—

Wi P X 5 L Bbh s YER oI L cnE
B, BEBO—HITIILER (7) OSWHERR LR
ZL{ HbhB, '

P bEoERLE R, BHEO L 2 AWMRRAEREAHEL
LCERBENARWSE, A< 7 hOEPAIZAT MY
BEHICHADN D LXHBHEZEL T, TTHE
(BEME) ~ B OREL R T 5 L AR S 5.

BB, FKEORERBER I, MREBII SHR
BB 2 LT AYELORBOF O b 5720 T, H
Fer BYEALRE & N2 LT,

WA, BREO/NRIERE Kb 4 oRbERIC, B
H#E 30~ 40 cn OB APEE AN EN D130,
W R A NRIERE Kb 4 B LU Ry A X MBERORSE
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HBEIVREBCEENS. KU X XEEO LR LR
DINEERR Y A 7 WV E R TREBOEREICE, LIELEX
O 2ED 5. MHRICIREESEVHEETS
B, BERFLRERLERER SRV, ZhbiEyik
AEETHE (F2RBR) 13, S0 80 % #e
B, KEOEERRE 22 ENB.

. BEonHE

SRR O BB OIS, AHELERLITLKRE
SFEHT, 2200 BB 5. 10, MREDEEER
BREIOFY AxWEREOXEREET, E~BER
HRRRETH S, ok, BEEEENEORBAAH
ELTo#E~FRBEMRDETSHS. 2022083,
BEREL BRB0T, UL % LI UCERbENX
TRV, ZZTEEEEHL DIV —FOREL L
THEOIZ et 3. kB, RIEOEOERPEICONT
X, BREH (1974) T, 7 OHBRHAEEE TAOEIR
WERIUKOBRAEL L bz, BEWEIZEBLT
BRTRNW .

5.1 ZNRESBESKUFYXFHBEOWE

FELDSPATHIC ARENITE

/

(Lithic arkose) (Feldspathic

litharenite)

QUARTZ ARENITE

LITHIC ARENITE

QUARTZOSE ARENITE
{Sublitharenite)

\

MEEOREX, BHEORET EOBEPMEE Y T
<, MR OB LEP X > T B, BRIk
AHERERTY, AHEORDBIEREKER2ER
TR L e RO ETS. IEL, TORBIEFH
I ALiE ST A EMICHB. COKUBREEAL
W 3R, MREXSBORER KblIthoT, %
I D ThRIREANWESR2Y., KIERER, MRE
HRETIx, 1 ~10%% (Fig4.5%), F v X FEBTik, 30
%EB2B50LHY, FHTH%EENS. FEE,
Fh e BB o TR L, TRLOEIGE
JBTix60~90%, /NEMEHE TH CEE50%5H, FLE
T40%55, KV AFEETREGTI% IR, B
FEIE, MRE- FyAXHEELY, BT KER
s 20~45%DWR% L, FHBO~B%ATHB. BREO
5%, ¥IEA MHAEEPHYESEND) XEEE
L L60%LL LT, HEAER ERDY, poh VERDOK
DEHETH B, L, KEROEW Ry A XHET
R AEREE RIS TN S, B, kL
FoEd, Fv— MHEREEERBIRAINESH,

8) WABROBRILE, EEREEDTI00% LT 5.

Q

(matrix :free)

50
{Chiefly coarse-grained sand>

o Kiyosaki M.

v Domeki M. (Eastern)
©O Kobitawatashi M. O Domeki M. (Western)

R

A Futawatashi M. (mud matrix<15%)
4 Futawatashi M. (mud matrix»15%)

R

<Chiefly fine-grained sand>

BIE SIREOREMER. £, HEDE : AN, MBS

Fig. 11

Compositional diagrams of the coarse-grained sandstones (left) and the fine-grained

sandstones (right) of the Ayukawa Formation.

Q: quartz; F: feldspar; R: rock fragments and other minerals. The classification of
sandstones after Okapa (1968: shown by solid lines and capital letters) and after
Mesringe (1963: shown by broken lines and small letters).
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ML EHEES o RERE oM (BRIXH)

HAMCESER (BRERREBREE?) 280, 28,
AR, EEE, EREZOMOGHLEDIR, £
DEFEBRCIETHS. ERE GEEER) &,
HENCHERE L Y b, TR £ V. ¥k,
Kb3 Dy MaE~EEIE BN R KERR 8
Y, ERESFEIFEHORE LixHOHEERE>
X5ThHB. BRE—BcAT-TRY, WERIRIEB
HTRRy., bR, PMRESBRIO Y AXHE
ORI B BT BRPBLOWR KGRI (484-416/2, {EFIE

fE) 130.56~0.97C, F0.76% =3,
BHEOEEI—RREBET, FERIEhTHS. &
BEIIKMBAVISNIAT (F#H8%) T, KEEHH
BoTh, HEERDEVERLARVOBXEHTH B,
Kb 4 w3, MiloEhs (e &, dbflodtE
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P N 777 Kl
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F16 | Thin-bedded shale-sandstone alternation

Ft8 ditto

Ft5 ditto

Ft3 ditto (slumped)
Ft3 ditto

Ft3 | Sandy shale (slumped)

Ft6 | Medlum-bedded sandstone (slumped)
Fr6 | Cross-laminated sandstone

F16 | Thin-bedded shale-sandstone alternation
Ft3 | Cross-laminated sandstone

F13 | Medium-bedded sandstone

Ft3 ditto (slumped)

Ft8 | Bedded sandstone with cross-bedding

Ft8 | Medium-bedded sandstone
Ft7 ditto
Ft3 ditto-

1020 30 40 50 e0%
contents of carbonate-and mud-matrix
F12K RERABREODSEHER .
Fig. 12 Sandstone composition of the Futawatashi Shale Member. a, 8 and 7 indicate the
type of sandstone.
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°n

Sandstone and Shale

1 |
|
RA) | o i
| %
olln(Dm)
° |
|
1::1 m Mean
054 m(Kb) :
. l( ° o Dm, Domeki Sandstone
° |
»f a ol a Ff, Futawatashi Shale
A
|
2 a .
A MED 8 : ° o o Kb, Kobitawatashi
A
s Amn“A o a } o Ky, Kiyosaki Sandstone
(Ky) A |
@ ..-n‘i“'- ° °q . A I
o T T O‘S T T T I|O T T I‘5 T T T T 2‘0
F/q

FI3W MNREREO, BRE(F) /AmHEQ) ke, Shzohm(R) 7AEQ)HE
Fig. 13 Rock fragments and others/Quartz vs. Feldspar/Quartz ratios of the sandstones of the

Ayukawa Formation.
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[ @%@%@m%@Wéﬂ
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(% 26 % % 6 %)
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HETHZ Lixdiev, BHE, BEEEEDALES
PREEYVLMVERECEL, HAORT UV IBOESIE
1~2m, HEXTHOIMmTH 5.
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=

e

BN REHESWMBEFTICARbh327 v7F -, BEHEREER

Fig. 14 Slump balls, consisting of medium-bedded sandstone (stippled) in shale (blank), Unit
Ft7 of the Futawatashi Shale Member, Aji-shima.

24—(290)




B EREEEE o HERE 0 #E (ERXH)

= MRS UFRBEED B VITEEE, bBER
WEFETEV— MR @R BEBcbERTRY, B
EORHNLOTHB. v— MRABOFRML, LFHick
Avks72), THROLDVALEY LEXRLEH > TN
BT ENEV. WhW 5 bent-chunk fFES, OV EE
Y& (ArarL 1960) 3 ZhiZEENS,. ZOXATDRS
VIREERI 2 E DX AL TR EEBARVWS, BEEE
AOEELBRRYVEL nFEERECLIILER LR
3. BEEETHEO LY. HLx0xT7 v TBOE
&1310 em fEO/NEEER D O (Ft 6 OoBBEERDAR
B 5 2mlLob0ETRELTH 5.

FNT A= MEEIRDERER 2 7 v FEORENC X
b, BIEDRXLEZTTURMEL, LITLIEBIEBERhS,
SRV o BRERSN LD LEEX BN,
slump (Ksiazxiewioz, 1958) (/@4 %, PEHEDECL
FLiEA b, REEO EEIZZ .

BER R T > 7 IWERCHB D block 3 %1 i slab
BRNDO AL 72> TEAPRAHAIKAVIELY, £
A HERE RIRRME D Al & (pene-contenporaneous conglo-
merate) DREFEE 245 L DT, bent chunk Fp x5
FR-NBERRETS. Ft6 oRzH LN, AR/
F 2%\ chaotic 2fEfRE 215,

B8 7w v 7IRAT 711 pseudo-cross-bedding
(Keunexn, 1948) L dnbi, BEOHED <hYEizn
B, bEESEETIHEHRO T vy 7 NER MBI
HLTRBHCHAELTHELTWAEETH S, EEE
L OBRHEESICAR L L HEr Sh 3V EE b
DLEZLNBZN, BRERELTWS. IMIERES
EARBHE LS. ZDFEDOH & 13 submarine siide
(Dotr, 1963) It ik 5 LEZBNBN, fRTuy s
DHERREWGEL, EENER L ORBIVEELW.
Ft31tnT, EX 50 cm~BmoBE ey 7 RR S
VIRE OB LB,

PEDEh i, HEER LORBIOE LW D L LT,
BEdomEofsRsE (pseudo-nodule) = ball and pil-
low N LIT LIIHET 3. BEARRHHEBCI -
THEFTBZ LW, ERHCEST b hTWS3, ball
and pillow &z >WTix, R 7O—F L L TH
HEREH L THWEEZ £28 % » (SPrENG, 1967;
L Lk Okt
BAS VRNV ERBRNCAVbONZZ b T,
EHEMITLRENC L, DVENREE DB,

EE®B Iz b5 ball and pillow #¥Eicid, 200
BATHHB. VLo “pillow”’ DATEIC NEEER £ /-
BREEOHMY R BFMETHY, MLEBED “pil-

initial

Conveeare and Crook, 19687z &)

low” 23MA5 12 848 L, “pillow” o> R#DELFIASE ST Mt
EboZ LRl iRkoTHEST OIS o ¥ 1 7,
BHEEBOTHOAMC LY, EEO—HHOERIZL &
E5L0°T, BE X VEBERNEY. BIEOZ A ST

“HER” LcENEAS, —EHMi 8 h T, “imbricated
ball and pillow” & $IMEEREEFMEEL, LT LiTHN
72&h B (Plate 13-3). Zh ik Huserr (1967) M*elo-
ngate flattened cylinders” 2@k sh 5. ZDFED ball
and pillow %, FRMICHEERPEE CTH oL LT
b, WEHRREER M o7 LiESh S, Lo
T, ZoMEOBEIhIZE I, HEEREIMERLTY
RSN B,

PlEn R 5 o I EEORE (URR) a0
KERBLTHRD L, 2T, BRBRNIEBEEEED
EHERCTREVUVNEREREOREEES 2 B
&, ¥£7eAT v 7 R—k pillow and ballixEix, TE
HpE DEBEREBR L OBMEEMIC L (KT 3.
V= MRRA T U FRPEERED S b THEGEN L O
X, HEHEEADEEBIALh S, BIREE LAIKEE
BREIZE, AT 70PN LBREBSRE .

6.2 ZRSUTEOERESE

BEHENBICLRBITISAS VI BORER, &40E
SO%LLETSLRAELNS. BADRT V7B
i, BE1~2mbBniZEhllT e 5 /N RO 2
E#MTds. BT sk, MRSV IBROME
MEBHBLEWIOREETHS.

BRI TO 25 2 7 BOEENTERIL & 5
BLTHLS,

25 v FBEREEREO FMICE, 12E A EABRT,
ZOBRAICEET 2B, Ft2 0K EHT, Ft2 0F
R LEEA VNV VERACHRB LT, EHOR
ERPREL RBEHTHD. 2T, ETERED
HEYKRE L 7o\ ball and pillow EENEHK A BN S.
20 ke, REHEY Y VEESE GEENHRE) »
ERAEESEmOBERIMEI R 5 7 (Plate 13-2) 38.b
h5. Ft3 CRrefdknigiEin%snzs v Bick-Th
Hwoh, BESBTRLL5A, HEEEORERDT
b, bolbVAEARTEEL TS, 20X, &
T VAR LB AIZ LT ball and pillow 234 <,
ERICHEONEWEE ey JRZAS VB H B R
5. Ft4 O TR F3csliiEnT, A5 BRILE
FETAR, LHERMY, FOREEE LHREZRBRIT
3., ZLT, Ft4 PRic A O 2 REEE LoV L
MVEEEOBEMEIR S R8I, Ft4 BPETR, %
SYFRBRIL R RD, I TRBWEROLTHHE

25— (291)




WEHREFR AR E26% 867
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Fig. 15 Contorted structure in medium-bedded sandstone, Unit Ft7 of the Futawatashi
Shale Member, Aji-shima. The deformation may have been caused by submarine-

slide from right (south) to left (north).
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D OFIE LR U B O RS TREE S, &
BT, A7 VTRBORECIREY Lk ) OB,
~EE-IL~IEROFKEIZ RT R T VS BOFES, B
o HER L AAEERBI R T 3 IICEL EREBWE
MOEBREYEBETS L, HEZILF CHEEL-R
BT LT bHigsh 3,

Y5, MEoRERBOMERE, Kilicbg
VEEL, BRicX YV BVYWBHEER L 2Bkt
Mz A+ 5 SRUIBBIOHE LCBD, LabiEflic
BCBHIEERE L TWe b EShS, F-HoxT
VIEREIOIR LAY BNV OIE, EROBED O
PR (V= IRIERT) ot THAHH.

LR A

ELEE#E O BERBORMECE, Y-v—7  f{%
A - PAEE R YR R R 2 HERURIESS K R
+%. parting lineation o imbricationd £ 537 ET
BTHAIN, ZHHIRBEHICE DD 5V iTEOE
ek Y, BESIOTEMERD 20T, BEDORHR?D
B4t Lz

1.1 ©hNREDERESNBEOERRA

BB OB A X, Ui LiZRREERRE
+%. Kb4 omgBoTERICIE, RAZRTY —V=
— 7 (GREXERTZ @ flute cast < longitudinal ridge cast)
DEETHILLDB. ChORKEFHEHL Y —Vv—7
»oB o ERAEFEIOICRT. Kbl (RKEED
#) Tix SSE-NNW, Kb4 ofIZREEB LY —v=
—7 ik SSWoNNE 0FFRZ HANEH L TH
D, MUTE»LIMETHS. ZORANL, HMRER
BoBHROREEE» bHESh ARIcE, dfilick
DTNV O REZMB LML T3,

1.2 EEBREIE

EREORER, Y- < — 7, fER (L
Ft 8 [z oW THAIRBHE D) 6 X UVKFRMER >\ TfT
VW, ZORREE SN EELITRICRT.

Y — = — X, flute cast, furrow flute cast /3 ¥ @
scour mark %3 27, groove cast, striation cast, brush cast
72 E D tool mark RI0DEEITHIE SN, ZD 5 b,
furrow flute cast RF HAFEHTH B. Y —<—7 3K
HEO TR, EHO LY Ftd & Ft6 c@EET
5. PEERHEVELRODRR, Y—n=—7 D%
ERDPROOTERL, B L CREM ORFmERT
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WEREFTAH B26% £ 6 5)

|

Sole markings

16

Cross-bedding

SMREDERARBOTRA. BFrailEfi Rt

Fig. 16 Current data for the Kobitawatashi Sandstone and Shale Member. Numerals in
circles indicate the number of readings. Legends are given in Fig. 18.

EEOY —Ne—r ORETIERT, 1 ~2F0HE
TREZ®ZZE, Av— MEFHORZILL Y, DEE
A, BHLiz{ vwens 2008 iic k3.

IHHDY —N<—7 ORI, EEMcE -
BEETHS. F3 72 L O—EicEE—LED 2 ixdk
C VE-OREEOREANPEA LN B, T ORKEERTHE
BB LCPEENETHS.

RIS D b OEFARERL, Ft3 225 Ft8zdid T
R CIH U430 SIER BB A TSV TT o o
Ft8izonTid, fIXERL L L IcfARBELZISAEL
. ThooWfmik, A—MERE»Y cl, B
R OERE L O ESHoekicbl- T, BIFRKER,
RIVFOLRCFEAERL, B2V LEEAE cER
T3, ZOWRMEE, Y—Aw—27O5RTERKERICER
T35, EiFThUERELFRLTHS.

KRR OFEINL, Ft 3~F8iz 4 b 2 EITEREE 1o
DN, 2THE L. ZOFHARE-ERIZEP L, $5%5
EEWEOR TRV, EEREOEE, Kt
IROFEFRHE D i 15°EEE L e & R g iaR—
OFH (3R Lo THRENILbDLARENRS.

VU bEoRERBICRT 3 3BOMEBEEN © & H M\

X, KEMKE, KBS0y —A~v—2ikk->THREh
BiEm—-dtofh b, SRRHEREB L UKIER LK
ShaBE->TAEWLILE-FR O, R 252 R/#kc
ELHHNDB. BIFERAEOHWERE  FAT 72 P ET
(axial current), £ 12 Z HICER W LA E L HKT5
HERRZ MBI (transverse current) L A 72&h 3. Las
L, BEOWMMIEE > b OBBWEOEREOCAILH
AEFRTLDOTRRL, EREMNTORBYOBFLEE
c FHEERT Lo bahin.

EROFIO L Sic, FZRERD D CILKIEROFRT
WHRE, Y—rv—rOTREY, —BEOWMBEN, L
LHEREMA O ISR CEALICHERE L BN TH D ix
W6, FITTRL, ERD LR VAR LA E
AT VO FliEdiz . FlxiE, Prentice (1960),
BasseTT & WaLton (1960: Dzurynskr & WaLTon, 1965
X v 5IH), KeLLing(1964), Hsu(1964), WaLker(1969),
Moors (1969) R Y iEfEhTv3. bLAAMED
—FKFE T VEVOSERE D % (CRowELL, 1955;
Ten Haar, 1959; Bouma, 1962; Scorr, 1964 & 1966;
BarrLance, 1964; Jones, 1969; Tanaka, 1970). LLEo
HHlL, BHLF—EH A P EeRBISNBHEIZOWT
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AR LB EOSEILE O HEE (BRI

(182°, 5D, 31°)

Average strike of slump folds

Yerage current gj

- ectic .
of ripple ’"Cm "
(987 5,127

\__/\‘°

s

direct; y,

rent,
ot

9ge cur,
—
my

Aver
—

Inner circle : flute casts
and furrow flute casts
Outer circle : groove casts
and other drag marks

Slump movement

BTN REEERBoRI3HHAERT v Bl

Fig. 17 Paleocurrent directions and orientation of slump folds in the Futawatashi Shale
Member. Broken lines in the outer circle; data from groove casts and striation casts.
Note a nearly perpendicular relationship between the general current direction from
sole markings and the direction of slump movement.

ThBHR, Y—Nv—7 LRREROREOMEY, %
NEROHERERN R - TR Y, FRERE R TIA
1%, EJE# (bottom current) {2 L5 Z— & A MNYED
BEE - BEBOEWTHILTIRML b 5 Bk
¥, Hsu, 1964; WALKER, 1969). = 034, ERBRIIIES
e BEFRRRRE R o2 L b » % (BaLrance, 1964)
ZAHHL, ERELLAHRTSHZ L b b 5 (WALker,
196972.&) 725 5.

%7z, Fl—o0fth, & ICEETRS, BELTrLE
FOEEL L bR oFmMERAICELTHLI LD
Zzbh, Br DBERPHER S T 5 (KeLLing, 1964;
Keunen, 1967). £, #—E ¥4 bOR—EEN
T, flutecast 2EHEL LT, oy —n~v—2 (&<
Iz groove cast), parting lineation, £I233EH, KFEREE O
iz, +7abb EIoEEEy, MAORGEOKE (K
BEIHBEE S T % (Tanaka, 1970),

L AT, BREEETEICRT 2R5TEER X UK
BEHEORRE, Y—A=—7OFRMEDKRERNEN
WOERZ, KO3 o0#EHIZEY, A—0fFhofc
DREELREZ bR, B 1T, RICTER L KR
DOFEFPEDORIR & 72 - IePIRHEBEPE L, Y —n<—
7 & boWE (BEEEADEERTD) L, F—
AR LPOITBELTERETE OO0, ER2HH
Tbh»3L5CHEREL R T 3RHOMEBTH
5. %2k, MECHERHRLEZL ) BRETH-T
BEDHATHREHELTWBESTY, ELL A% LH
BIFTEE T, HEBREO L T2 M LcbnELLN
5. B3, MEOWHE (Y —A<—2 TlkEHREDOH
ERHEICT5) X, &<BAOFmERLTED, L
Fl—OHNICHET 5 2 DITUABIBF SN ZREHED
FRBHEEZIZ LA ERLZETHS.

Liehi-> T, ZOMEOTHADOKRE RIEEE, <3l
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wEREF AR B2 K65

7z, FRENHSIICEE LERNICEET 2 LA RS
%, KERGSDY —n=—2RERZHHNLE, BEH L
B dto Fiic XA AR LI RERE TR T b0 TH
Y, AIRFEER X OVKIREE R Sh BTN, TRETR
X3 LHRTERRICZ L, BLAERERMTICHE
FELZTHA HERF (bottom traction current) 2 k5
bOELEZLNG, bR, PRIBEVEEETH -
Th, RRFEHED 3 VITAFEEE TAERLES LD
REBROFEEEMNT 5, HHOER &% Do Fri
X, BoRET — & OEEOE LB LIEEE S
HER» S, SEETS h Tw 5 (FHE, 196781R).
Rap (1968) j3dvkvEasifo> San Diego Trough & @
EERE ORI EMBRO KM BESDEEOREND, &
BIRICL 25 L Hbh 3RIEEDBOFELBEL T
3. B3, BRELBTIEBROTER, bR
BNDOBRNEDER-TyBEEVZ X Y.

REWE TR, EBRIC X 2 BEREEMOHELE -
BRI, L EBHBILRTERN. LBL,

Tashiro — jima

Ft 3 T, AIREHEMEL L &, TEEMEICERT
foThY, HEMNCLELLT, TEEDEOCEEE)
c FHRIC L 2FRERS S, 0L REAOERTA
ORI, 1% B TFE, TEEDE (B 38cm)
DY —w—7 8 N36°WoSE, 20ORECE LTSS
SIATETRYIE DAL N60° W—SE &\ 5 i &R
Froiz, MEOREBRENIGENT 2 i3E¥# b 5. b
Az, LRES 38 cm O EEMAO FTAICHEES S
BBEEAD AR ORI LWEERE i 13, SI2°E-N
DREERTY — NV —I BHERB.

22T, HEEDEOHENER T W THERISh
THL, PEBEDEITFS L Ft7 gk Abh5as,
T3, HITKOY —<—7 OFHEOHFT NW-
SEERLTEY, flFkLVwi 3. Y—i~v—2r 0N
Bz, BARBEIROBENE, ZOBOBER flu-
xoturbidite Fy7atEtg % b b, MBHEBE TR OEEL T
55, EMEAEORERBERO TRICHET 2 F ~
ERERES, EREPEEDE LY OLMEL, BENX

Aji-shima and
Ayukawa-hama

cross— bedding

, Longitudinal ridge casts
/ and droove casts

Flute casts and longi-
/ tudinal furrow and ridge
casts

Tashiro — jima

Sole markings

HISH Fv 2 *BEBEoERA. KFEEks Rt

Fig. 18 Current data for the Domeki Sandstone Member. Numerals in circles indicate the

number of readings.
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M ERERE O N ELE OHE (ERXH)

{3 AT, HEEOBENEREN. —F, Ftiog
BEMA»DRERAOCT—#B3&{Ebh T in
2B, BRI, Ft3 o EERE L ki Ft pAMNL
{ (Fty BLd3), 25V BRERRE, 21V flu-
xoturbidite F 2R & L b, FREMNEE TOHBYTH
55, UL, 2OEHRME 30X 5 cB-EE/t
FHRIZIEWHA L B3R 2. Zh EEERCERIL,
F— LD ERE R Ft 50 F v V XOVIREPE L OHEFER
BEL THEESN, BAEHIL L EhELDOTHS
A HEN IR,

Ft 8 ofIEE X NW-SE ofim R+, 20k
FOFHANITIRME TORIE (B7 5 S IMAER D L RER)
Chicy, AN TOWEYEOERCEET 2 L0
ThoT, BEEMRWAOEHEITIIES Lo L
DTHAHD.

1.3 FOALWERE

I DR icble - THARDE ICFE AR BEEA
FEL, ¥, ARBET R, EHEECEE Y R
THEBOTERIZY — A< — 7 BHbNE. J—L=
— 71k, L ICERABI 3 W T, X Eo longitudinal
ridge cast % flute cast R { FEF 3. ZhL»ERD
ol e F ISR+, EERRE, HET SW
—NE B XU SE-NW, FEHTE S-N ThHY, £k
LLTImETHS. HIE (FEH) ToOWED I b,
ESE—WNW %557 %01, v 2 3#EOLENTEH
(BB D RE L ¥ 100~ 150m o) 2 oEbihi

AEEOKE L, F)IHRIChEET 5B 5
5, EEROLEEORAEE, ORI Clhfx
DHNDEEN TH - Z LERLTNS

PLEoD 3 EEIR Y 2 HME TIE, BWIENcAT, 12
IEE—dLoh R, #EREHICESERIC > DR L THE
EL, HEREYREOEMCEERBRBRER L L E
ARELTWS., Lad, MEERED Kbl Kb4is
FU R A REE R Y OWENE E 7230 [ F e E e
Yy, EEREIRCRET ARBREEDcRESh
LR &, HERECHBERANR 23 2 bhrb
LY, EREmAARMRO BEEEIC—ELTAbh
BT LEBEESND. Tz ki, HEEENEAWICE
JHFI Y, Lo TEL BoTWeZ L 2R
+%. EEHEoFE, BERBIILLSA, HE
EEoEEE (i) LETHTHE. —F, LEF
MICEZ RV LERT 5FhE, BEREK, E-Kbd
BNEE-FERORAERT HOR, EBMNICED D
ha.

8. HpUIRIE SHEREERTC

HEZEETRRTERZLOFELH L LTHERBSKE
DERREOEENEE L UHER X OHEER -
WTERRT 3. ’

HERBOHBMEOEER, BBULhREFRES TR
LT, Bl Bl VW) 3onBBicSiTbhs. &
FOBRBOP T, XY /NIERBMATOBERRD L
n3. ,

W REDEEESRBHEEE T B, ORI
HBIIAESRERE L # 2 & W3 TROBEDEEE
(BE®P25%) 2EBLT, WEICEINE~BE
BARC & > TRESh 5., BRERSE - Btk TAO
B OBES, B CHREROR 2NV E2b, 1
FIHIC BT B AR E 72I3M DDV EEER & B b h
3.

EERAOE TMOBRHSES Lz, BRI,
TREHmPL L, @l00mEl Lo F v v R VEERAR LR,
TRhIMREIZ L B “BhA” pbahian. bLES K
EFB L, UREDIRE D IL, BIREER _ LEMOYERES
TEPDIEBZ LiThd. INEELE TLEBOHERRSIC
ik, BEMETO/NIERENEE  VIRLARN S, EBEhS
DRIFRBEA~ LB U, ERRAEKROZED H 2 Y
WhrofeZ LEFL, AEEBSHAOEMicERD,
EOBEVOFELETHAI T LeMfEELSE, N
WBHIRETh-EBESNS. BlX Y o/NEELRE
TAERE, iR T, BARKES, BESIELT
WIRHEL, WERERLB E LR &, Bickdro
7z,

INRIERIE B0 R T, RO £ i3
TR & ) HREY RS EICHA L CERSES, B
TR IR OB R S HERE U7e. Las LAEM
Tk, FTREE EmERBORMBREOEET, L&
S &AL R BRTA Lz,

Z0 X5 CHi#iC, #REETERERY LEEORE
ChoT, HEVELEROF, BHETE BEBER
ZVEHEB L HHEREER LEE,SILRED
BB OERE RRLTWS, Z ORI 38
BHORBIFINO L 5 IREN 5.

hil] EEEANBHEST, MEESBORE~B
AR AT, I X WV B E AR TO
W TREIRS. Bl L h#lic T CoBHOE
BRI, HEZOER TS0 %E cEERER
HokDT, ABTHAN, BCELE L 5 RBEN
FENTWEeDT, BLidiRETh 5.
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wRERABAEFT AR (B26E B 6 5)

North

= Neritic mud-sand facies =

Neritic mud facies %I&b3

iiLittoral sard facies T

T—Stratigraphic unit

19X

SREDARATBC ST 2 HMEORE

Fig. 19 Diagramatic cross section showing the facies distribution in the Kobitawatashi

Sandstone and Shale.

W (BHE) O T (Ftl—Ft2) %, APEELo
BEPOZE LWRIEAROBDEEE W LIBEERE T &
N3E9, »iRYEEROEROTFORE, kit
FERWNELALORE COHMICTIAES. RNT, JE
BT EHicE s - CHRML U, EEELOEB D72
{72, HivE (TEEDEEEEME OHETIL)
BB RE~ LA L. &bk, EF
B VEBRORZI—B IR R2Y, ARLAL Ehi
WEEERIORENS, X YBEY, R

VL, WEYBEOWALZWERRRECZ -
ZhicH L, EHOBHREO THE, JEES IR
NTFHTHE L, WKb Xy, EEETALR
BB B E SR FEE T, Ritirn g R
W FBREDILEE LELEEDL. BEHOTHIEEM
TRHZL00, HHEBEIEBTO L ST 2L
T, BOREOEEChoT

IR (Ft3—Ft6) ORI T, FEHB I OEEHED
IL{FETHAREEE T LT HMET, THL AR
HENBRLERS.

Ft2 of b 6 Ft SETERICHT Tk, EEEh
fbL, WEEBIRAZEL 2D E, BERIONER
{leoteThHA Y. Ft3 OUFRRE CIRRBHOMERR 2%
VIR T, REWEOHRET 2%, HREEDSSHD
BRREBTREBRSNAWEMEPOLILIC LD &
hic. ZORFEOMEZ, bolEbTHLEICHIP - T
Wiz, ZOR#Iic, #EEOIMIC, BmmicEHET
& b ORI TR S v, Z OEAISHE 2 2
VELEHE D> TWE, ZoZ&RAIRE I, BoX
| DEHHEMELORT VTR OMEAICERE L. &
7 ALE R TELO fluxoturbidite LRk & hicdd, IRIBHE
(F—~dkw) BELDTRBATH o7, HHEIRD

C 2 DRSHE Eicd - 7c LB SN B,

Ft 4 HERRE 12, Ft3IClBRLC, WEYWE B R D
L, R V7BLIL b ThrER->TWBHI &b, H#
B i EE B b ARWHcB -7z, Ftéicbob b
FET, Ft3 L Ft5 b ERMIcA bR 3 RERIRE
Bix, £ 3RMoERBPEELZE LTS, — 8o
MEMTER L2 TH A ) BRIC X 28 - ibflicisk
LictELbh 3.

EHo L (Ft5—Ft6) %, fREBOTHENVTHL
7Y, BB RERGF 2RSS ERT 5.

Ft5 oWBEEANEELE L EEBEDEEA TR
BR{HESLT, B»LOBERCHETZLEXDN
5, —GHRBHATH R, HREBSCAZEREDEDOF
Hel > CRENIZBHOMEADLEEE D o7, R T
VIBRAVEZE TRV, FtE 0 TFTHOoRCH LN
3. A RN EEREMEERA NS, &L
LT, Ft5 % trough EmREZTCOHFETHY, Ft3 -Ft4
CHARTER D ORBYOEWNER L 2THS 5.

Ft6 T3 Ft5 B LT, e HEEEEDER
[B) oREVEFICRS. BrbdticEm» S RME AT
=== DOMELENDRT, OHFROERER
DERREEEARBOHBEHNMoP TLiE HH & R
T. AT VBRSOV R, LEVEEEL, &
ReLTHEMCUMESFE L.

TEER (BAAE) 121 2 MO BRI, EicERETOH
BERLTWS, THhbb, LEEE=AR (Myopho-
rella orientalis) = DMO "R ETIWEEHREE 2 I
YV NVEEEERE L L, HIREEREOT ~ EBENERE
EPETS. EEHOREZSHOO TEL, RBESIC
BIBRELDED LW, Liedd-T, BHROEH
LEBEBUCHRREL B Y, T 34ERRE
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ERbLHERROAERLEOHE (BRIXB)

DHRRANR 2 - T e,

LER (Ft7—Ft8) oHAERE 1T, =MLV LW
CELRY (MER), BHAER L ESCHENLTE T,
WREENR R Vb LT LR s S, Thbb, E
WoOEBE~ERE YV NEEBR, FERERECD
SRR CERMICADNAEETH B Z LR, SRE
BORKELLDBECHEETRZ L 80, HREMAL
BOBRETCOHBY TH A H. BETIE, ERcHERT
SR TRERPEL, BEEORILEEZ L&t
RE, FUBVWREChok. Ft7T CRE-EROFHEEE
FTRTUTRER, EBMEBIEHNTRWEShBZ L
b, EEIEEBr o2 LEETT 3. L, THO
HERRRR T FFAE L7 troughid, Z OBMICEH L T ot
THAH.

Ft8 Tk, L& L EpRBEHERTEKREFOT v T
1 EREPR DT, EREROEENRERIShS, &
BT, WEEIIPEETO, EHPE LA TRERLEE
2N BEMBEROBEBFLADNBZ LR ENE, Ft7
OHEFEREL V X b KB ol b En 3 Ft8m
HERERRE X, Rien(195]) OBELSED 5 b, HiEME
(undaiorm) iZHEREN & 5. RERCREBICEAT,
BOBERIVWDS, KEMCEEIE»E->TRY, =
FUTRBORRE EN S, FEICH > e trough 4 < P4
WL, HREZETFHEML 2.

BT RERABBOHME L, YE—ILE-HEED
EBERL, FELEL L OBHEOER, HETORBAT
By7s trough DR L BN LI X » THMST b 5.

®RE : Ry A XWENEHER T, $TicalRE
F o HIEINR S - T, HEEHICHEEWEREEIC LD

Shic. T OMBIRBYIIEE» bALICA > TER S h,
LTI 2 & B S W BN, BEOR)]
MEBERMIC LHEE Lz, BE TR, - OWBWIER
THRIBIERIC & D BB E 2 TR 2R L ds
YR Uiz, L L IoHBff L B & Y AR Ak
DR L, F& UTH)IHEY» 6 e 2ERE 2 R X
e, ZOEREO RERTREEDRDRL, HER
B EEE LW XY, 875 HJIARIERFIR
Hi (fan) BICh ol LSR5,

PLE, $LERS O BEAEE I, INEREED B E Y,
W & IR HUIR TRV IEESEBhic X b, mEdbic i
b oM RMBOBRA~LEAT, TZCREZY v
2 BROHBHHERE L7k, WHRL LR RE O &82
BAEOREE, BRBEHERT 5 LW ORBEEOEEL R
LTRY, 2L LT, —0O#RFREEHRL TN B

LHBTZERTES, & LTREDIKEIHER» L
B s h, BEATECEEEENcEL, b
TR lic®R P - Tz L BREE R B,

“FIVFHE” [LDNWT

PR~ AHEEEOERREOLEBD 56, R
BEEHMBEEHO LR LFME LW, Sk FY AxW
HEB T ToHRBRER, ARUIBEOERBZICE
i} 44 (slope) EMEIIIELERD & 5 7o HLEHRE VTR
BEro, BEENENREVWERELR T, BITBRERE
Cholel EPBEESNRE. 20X 5 2¥ERICE#E L T,
RIELE LR 2BEYOBE G LM >T
WDk RENTS. Thbh, WEHEILD-> T,
FRHIRL & 72 1 IARL s DRI~ &, ERBEEOZNY
v T BBERDHRNT LA PALET S EHED,
Y ME~HELEOMRIR D026, HEORN O~
BT B, By e, EREOEMTRELRRE LEHic
boTiE, HBLE &bz, HEREYB bl T
WHZLERLTWS, Lal, R EEERTE, 8B
CRBEVESTH- T, WD Ft8TL, 2D70%
RBREECE - TEHEDBRB., Lidi-T, BERR -
FFHURIVAEE (coarsening-upward sequence: SELLyY,1970;
FH, 1971 a)23, BREBEOWERNZRLL & bic, BESR
BWE-WEEEBE-DEER & v o REE O SRN
Bie X > THESTbh 30 LT, FEBOH
BWERRILR T2 00, BEARTHE S
Lignens 5, BEIRR b0 L3R5, L,
RS IS b h 2 HRE SO BENET, #EH
72 FAHAALERR A b AR L BIEET A 2 &
PEEShE. BEEEROLZNI LI, TSV Y
R DHBEHROBS, AEETRL, PPHTRE
HERETH- T, BRERAVPDEVEH TR, HHERE
O Y BRVIE E CIREDEOHBEETRETHY, »
DREWD b ORBBEDORIG BP0 T e TH S
5.

—igic L FERVESE, TR IERT 5T
ERHY, ELRTLERBHCRET X, Ty
SRS (prodeltaic shelf), 5 & FiflEmES (prodel -
taic slope), F/L ZBiEES (delta front) B L UF A& H
5 (deltaic plain, on-delta) o 4 FFALIZFHY T B HED
B sh Bz & (Greensmrth, 1966; M, 1971 a) =,
HH - FM (1973) 0T 5X o1, ThHOHWED
KEHEBEROPEL NSNS LB TS 5.
LPL, FUXBREL LTO4HMOMEDEL DRE
< MLESITIE, HERAT N ZOBHELT L LL
7, BREES>TERZENORAERET 20L0)
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wHEMEFRAR

BT, TN F RRETERS T 2 FRIREE R b
DHEBHOBINTIZ, LWL OR H 5 (GREENSMITH,
1966). £7-, EHEBACEFRRE I, Serev (1970) i
X, ¥ERMOYEEHE (linear clastic shoreline facies) |233
1T BIRFEEMN & 7o 13321 (barrier beach) BREET O RENE
MBI LERDON S, LieioT, FAZH - IFiRM
W5 D HERERNIC 381 % BATHLIE D ~ T 50 B ORI
2B, EWIEHMLTWAZ L icEB T LERDS. T
NERBERESTBLDOL LT, TAFERICHYT
ZHEORENEETH ST L%, Seriy(1970) 13354
LTW3, ZDZ X “WBOFNVEIRE BFVEH
HTHHZILEELDRLITYRTHAD.

LZAT, RERBRELEL, BREEEL TSRy
AXEE L BRI, fickRizX die, BHESET
3 DOREETHER L BERREREOERICH - T,
Fo 2 X EBREEIRL, W)IFHEORE~OTERITHYE
BYLEZOLhD. %7z, MHBOEBED EHK25~50
moOESE, EEESHTH- T, BoESER 2S5
Bic&%h, WEEEEIAT 5. EERREHEAP LR
BHRBEEY, WELY O “Elein’ EREES LA
BB, ZOWHE, ETBET3mBO%HBELE
B3 L, WRoEHZRW LR (marsh) OHEREY &
Bbhs. Sbictobfiiic, LHmebiaEs R
TEE - DELEAOBEREELENERY, ZhiXT
TRENR ) [ HEE— 430k (distributary) % 7o i Eg4THE)N
(meandering river) —— 2 31T 3K ERER L 1 0]
F o BREE  ARFRHEL RRT S, Z0XOR T
v A REE T RO BHOKEE, Ty RROMEO
ek (GreEENsmITH, 1966; SELLy, 1970) o X {EEPIL T
w5,

Z D X 5 R TREE O YR~ O R I AR HEARE L
Fn 7 BEELEOFRE, £ O TALOMYERRE Oy
2, EFREALR 0 BEH L TR WiERRILE R L
TWBZ L afeE L 5201, RHRO LB Ly
A, L LT, HiRkNEEEHTHY, BOoFTNVERK
BTH O ML RET 5.
22T, RERE»L FU A XTI TORMED
WBOHBERRE, FAHFHLVIBRPLEELTA
9.
RESEOTE (EEM) 25X~ BRI,
Begwnhs, Ft2 OBEHRBIERESE» D, Ft3 ohF
BV NEEASHEREEA~ LY, PEEDSE -
FREEDEREOBDEHREICIELI 53, 0
bk, HRAEOWERILL, BEhoiE - #ERRIC
BIDECZLERLTVWS, BELL, ZOEHD

(3 26% % 6 %)

X, SVIBBOERIZEZ LD THSH. BER
JEEEHERER ORI TIEIREER, B¥E T, BAR
CHRET2EBEEEDAERBIEMTH L, Wih
b, HBEVBOVBRETERL, TAHEIREOHAHICS
7o BTN B HHER E 0 x 7V F SRR E R I HER L
THAHH. T TR, MREEDESHIREBICRE
NORBPBROMEAPER CH o

—iz, % < DHERER I E b B IRETHEREY (¥
—EXA P i, WhB 7Yy Vo BIHEA R ERL
T, 1003 533k 1000m &\ - BV HIBEE &+ TURR
L, L2LRELEN (EEDEER) 2275, %
niext L, RESBEEHOBEERERE L, BEIRS, v
DIEEFENTH - C, thoBHE (G2 L) LB
HETHRE, FHELLTORES LA RE, @A
By 2 BIHEADES LIRS ERS. F,
FHBEHOBED X 5 R EAB L ORERHERERE &
BV yva)id, hoslor )y v BBEATHE,
X ORI ERTIOL IR TNBDIERT, 2hig
ERMHE E IRV RB A R TR R v 2 &R,
P> TAMBIz A BN S REBRERRIL BEO7 ) v
Vo BIMER LR, TAIREDL S kL L
TRWERET TORBHEE LTERShZEEZ 300
PUTHAH. FME (1971 a) T L hid, RFOBERIC
BB 2H0F N 2 BEHERHICRWNT, F¥ %k
EWCHY T 20BN, BEEEEL LANXL D,
RETRHERRY (L) SRR Ic L 2 L Hbh 34&h
Wi” B Vv NEEB R OAE AR Ligl SR
T30, B BHCERE L TR Y, A Sh 3.
—7%, RERBERO TRICRENLEREREOREA
X, EEXH->TWRWE, Bk L X 5, BRo
TER O30T, B b OBEYE OERIKIEEN EE
Lz R Ens. BERETORBEYHOER L, B
BRI ET, AR bHA LRBD 5 b
BRI VDS, BIEIRIED ¥ EHEEA Ik  IRHK -
BT B0, KBIOR (storm) LFFIER & L OERIE
Ricks “EE 0BBE - BHEREIEZ LR 5. AR
DX D ICARMIRO A LEOHRE S, AETRL,
NEKROEEDO D BENLH DV IINENRE TH o2 L
BESh3Z e, b LERERARERTRERERBZE
BREh3 420, BEENHNRECHETH IEHORE
BRI, BREBSVOAFAVCALRTINETTHS
DT, FBEZIFZLWZ 25, REBIKRERC
5L BLEN. Tk, BXNVX—Th3RERE
R L BT LiL, BT O R b ichhiREY
EELL, lcmPATORBCOOAMTARER (£ix
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EEM R BRSO EREOHE (BRIH)

R HiEbof ), ok T3) Loz L,
BAfE e “PEh” #% (current structure) /K< Z & 3%
W EDBREBOEBEIHIIFRETHS 5. Lih
- T, BICB_7RFEAO 2T, FIREBOKEA &
LT, KBRS b7z Shiel@hn s b, &
AR EAF OABRIRB R, B3 F— DB L LT
B S, HE VL b~ BRI L, FBEWE & SO

T B LTI o THRENZ LRSI S,
FANOBEAKDEELY OAMTARCZIT B L O REEL LT
X, FAFREBRIESEENTHS S, fEREESRT
WHBREBICEE OB, EIR R LE DR
ERBHD, F ¥ REE 3 mRE» b bhTn
B0, FHIROI DR L LBRO L 5T, PEEEY
BRLAVWT EXEHEsh 5,

By s, RESEIHICET 28RERE - BiEv%
BELR e AROEEL LTERREY Y vy v o oM
Bid, BRFNVIBET, Thd 25V 7 BR L OHRK
RIS - (LA - BHOEEMEEBRRS: &2 5 Mk
LT, FAZSIRER E ik & Sl manig o & 5
BT IVE DRIECTORERIC L LS LRSS,

RERE L, THMI VLV BNRELIERT S
T ERBER LS, FAABREENIBEANDLD L,
BE B AL FNFFRRATEEH S b F L ZBEE & v o el
RO COERICHNKT 5 THA 5. T Ft7o
Bbev VEEE»RY, LEESHBEDEOR
BEh D00, T2 SRR coREn L5 5.
Ft7 ORBEBOLLEAT U TBILLTWBR, 205
HHEBHNENL O TRFE-dkofg e BE s S Lo
BobNBZ LR, FAIBORBOLETER Sh X
5, Bitshick i, T xFmamEEic Y 5 g
OREBICHELWARD B, b 7 & |z GREENSMITH
(1966) « SeLLy (1970) 72 ¥iz s T bivic g { DHEHITIT
ZOWMMOHBRBLICYA MERN LY NVERTE
Poigo TWAHANEL, EHOBEIZ LWER LD
MELBEEER 5.

Ft8 ORZRBE I RBWE L, WERAOKET
BEAE, TV FEEEO EBRIHE TOHRI b LS
&, FEAGRHEETOMEEL S AR, 2
DEFOE KD X WT LA B icid, SR
RIBZETE « HITHERE - KRIERFE L, RBIERAOE
ETholeZ LERTY, ChEXRETEHEEAITIL,
EERZ LY., ZOBOESR, Ft8 0 kREIRbL
Fo 2 emAdEoETMETREEL, FSNAFEHRDOS
B & STDORIZA VAL /N (interdistributary bay)
DHEIB bR, b LTS ELFhE, T “F

a7 BEWIROBEEE L TWeTHS 5. s v
FZETEEIC S AHB L LTIX, SkiIHEBoEE~
DIERFHHEEE L 2k L Ky A X HERTHRODE
BeHET2ZL8TELY. %k, B (BRE) OF
A XEBERTE (Myophorella ETHIE % 3k T MBI

L, 0RO Amphidonte DEFEE & BB EE) O
BAE, ZD “Frr” OWARESITIER S TN
RANLD LS RBRERERT b0 bahin. JEH
i, ZOXOR\|ELTNVEIHERLEASZ L TE
X5,

FLrEREIRT MBI, Ak LzX i, Fv
AXFBOTEHMARESH LS.

D FCBEESNIEERD “FrEiE” 2HEL-
HRERIT, BRORBE 7Y v ¥ BB RFESh 3
BESBEIROHEERCE, Hhichvz iy, KER
B L OEMIZ DEL o CWREZROTFERE 2 LT
Wi, UROHBAECEEYHET ORRETHS
B, ZZTHBRIEAEREIRL LA A EBESEKS,
HERE LIERRRBORE T 5 L 5 7 “BEEERY OHEEIED
LERENTWAZ LEEBETIRLIT, PRIVBVE
B, HlziE, $100m DIEL Vo BB B 2 8. &
7o, ZOEAWIEEMRERZOTERAE X, 7
VB ThoTehd, Thidmdiih oEEES R Tl
B bEELEI LERRLTNS.

0 FNE” X, BEHOERERDN, BEDTEE
B Py 2 X HWBRY 3B -oEHEMIORE 3 X
iz, dbicEd - TRE LR S, Bk~ daiik
WHEATEWE - BLSE T o bR SRS, FU¥
ERERTHEOSHPLAT, 20 “FLre” okE
&k, TOEBHARDR 5 km ZboTc L BESRS.
ZZ TR L RERESHBER» L Fv 2 SHEH
BT Mic ) COHRIE, H20-0 X5 icERbsh
5TH5H5.

PR T E L EHIRO THX 4 = & oz
i, BERBAOHBIE, ZoEE T, Figodts
#7 60 km DfEZHGOBE - RinE, JbdkE S 30 km
BOBRBT O+ZEBE, T L CHEESOHEBR
FOMIEERD D, Fh o 3 Mo HEEEOHE
ZoWTiR, BEbo D TRENIRAFETSH S
B, WEHEOBERESEREIDEETLL, PRt
LHREFIZ RY 2 bV, 2h b ORI, HEEHIR
DNREWEESMEICELNT 5 LA bk, ZokALic
FBETBIORRBETY v v BOoMBES, WIKREE
DERBIRAINEESRARY., ThbOMBOBER,
BEHIRO B L T, BHO LUT e viEnv, B%
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-shi N \\ [P
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DN 7 A,
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@ Transverse current, mainly bottom tractional current
® Axial current, mainly turbidity current

® Slump movement

@ Submarine channel

® Distributary channel

® Interdistributary bay

@ Coastal marsh

Alluvial flood plain

Lowermast part
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e —
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HE0H RERAWELEFOEREX &S THEE

Fig. 20 Depositional reconstruction of the Cretaceous Futawatashi Shale Member of Southern

Oshika.

5 <, FEdb L & PR AL IR T b i TORTES
HEROHERE T, HERIRITEES - & b K&
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8. ¥ &

BiEE T, HERPROHERE I OWT, &l #
TR - (LEHH - BDBEOWE - 25 v B - HHiRE
oWt L, AELEOHERE - #EEOTE
 WRERERIC OV TRHRB L7z, BREL T KDXH %
HEENHT RSB,

1. AE% @E)IREDOH « L#5, Lower Neocomian)
i3, BES 1,350mPl B¢, 2R FhHEREEORRS 3
Bhrbis,

2. HREAB I UHBRREOCERIE, RO 3 20ORH
Zabhs,
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FICEGRERY LEERBIHRE L, #HREEIEAIK
B, BRI ERERHERE L
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SO1TICEERWEE Tho. L L, ZOEHOE
iz, FEMTOSRUHEE S f@ESE=M L, HEH
ZFFHEA TS L L ICER L TEL hotz.
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. REGRER, BEERAWE Ft5 (Ead®E)

Shale interlaminated with sandstone, Unit Ft5 of the Futawatashi Shale Member, Aji-shima.
Thin layers of coarse siltstone or very fine-grained sandstone are frequent which often show
upward grading with sole markings.

2. WEABREE, REREYWE Ft3 (BHE5R)

Sandstone interlaminated or very thinly interbedded with shale, Unit Ft3 of the Futawatashi
Shale, Aji-shima. Sandstone is frequently rippled and cross-laminated.

3. MEREZASREVEFCHZONZMAEEDAME, REESWE Ft8 (BHE

B )

Cross-laminated sandstone alternating with shale, Unit Ft8 of the Futawatashi Shale Member,
Aji-shima. This lithology occurs in association thick sandstones showing cross-bedding.

4. DEBREBTOHMLEEDEOLHEHIZA LN 32 ENHRETEHE, BERSHE Ft 3.
(B B mEm)
Asynmetrical transverse ripple marks on the cross-laminated sandstone. Unit Ft3 of the

Futawatashi Shale, Aji-shima. Current from upper left to lower right.
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Plate 11
. BEEEABEFS C4bh3F v v AVRBE VU, HEARLZESS (EHELR
)

Channel-filling sandstone body, cutting into very thin-bedded sandy shale, Unit Ft5 of the
Futawatashi Shale, Aji-shima. The sandstone is medium- to fine-grained arenite, which shows
planar type cross-bedding, and includes abundant shale fragment.

2. BHEEBADEHEZE, RERAYWE Ftd (WBEILRR)

Very thin-bedded sandy shale, Unit Ft 5 of the Futawatashi Shale, Aji-shima. Beddi ng is 2
to 3 cm apart. Cleavage is poorly developed. .

3. WEHYVMEERS RERSREFS (BHREHER)

Medium-bedded silty shale, in Unit Ft5 of the Futawatashi Shale, Aji-shima. Upward grading

is not common, and laminations are poorly developed.




Bull. Geol. Surv. Japan, Vol. 26 Plate 11




Plate 12

I. Furrow flute cast. B HEMWE Ft 6. M A» bE (BHBLEE)

Furrow flute casts on sole of sandstone in shale and sandstone in thin-bedded alternation, Unit
Ft 6 of the Futawatashi Shale, Aji-shima. The thickness of sandstone layers is 1 to 3 cm. Current
from right to left.

2. HREBEEADELRE BEERSHETFE E£REEETHILY —A~—-2bY (BHE

L)
Thin-bedded shale-sandstone alternation, Unit Ft 6 of the Futawatashi Shale, Aji-shima. In

general, sandstones are 1 to 5 cm in thickness, and show upward grading, accompanied with

abundant sole markings such as furrow flute casts.
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Plate 13

L BEHEXS VY. AHRBBERADEELR. R ErbbcBiiEshs.
BERANWEFtS (BlRER)

Slump overfolds in shale and sandstone in thin-bedded alternation, Unit Ft 5 of the Futawata-
shi Shale, Aji-shima. Each sandstone layer is well graded upward. Slump movement probably
from upper left to lower right.

2. B\EHEBMAT LS. EHRTERVAMNEELABIVOREERERE. RERAEE Ft3

(FBH &)
Slump overfolds in medium-bedded shale, basal part of Unit Ft 3, the Futawatashi Shale,

Aji-shima.
3. Ball and pillow ##%&. AL bETcHP R L LiERsh . RERSIE Ft 3
(WM & B )

Deformed ball and pillow structure in medium-bedded sandstone, Unit Ft 3 of the Futawatashi
Shale, Aji-shima. Viewed from underside. The sandstone-pillows are distinctly elongated, and

their deformative movement was probably at a right angle to the elongation.
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Plate 14

. AEEDERESHEO Kb2 LA oh /M MAEF » v AVEE (BHlIEILE)

Small-scale channel structure, Unit Kb2 of the Kobitawatashi Sandstone and Shale Member,
Aji-shima. This may be a tidal channel, cutting into very thin-bedded shale-sandstone alterna-
tion.

2. FrFEIEEEORBBETRICH SN S Thalassinoides £ 0 ¥ ALFE (i ELE)

Thalassinoides-like burrows in medium-grained sandstone (well-sorted arenite), upper part of
Unit Kb2 of the Kobitawatashi Sandstone and Shale Member, Aji-shima.

3 FUAXBERNBEEOBEDAERCAOREY —ve—2., APLEORAEZRT

(B s =)

Flute casts on sole of the basal sandstone of the Domeki Sandstone, Aji-shima. Current from
right (south) to left (north).

The underlying bed is massive-bedded sandy shale of Unit Ft 8, the uppermost part of the
Futawatashi Shale Member.

4. FouAXDEHBRTHICHRET 5 0 38 (“Amphidonte”) £EE (HREZYH)

Shell-accumulated beds containing a large number of “Amphidonte”, in calcareous sandy

shale, the lowermost part of the Domeki Sandstone Member, at Mitsuishi of Tashiro-jima.
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l. BORBESEWEEE T 5HEEDE (Fu3). MR FHEP LR 2.

Photomicrograph of fine-grained sandstone with abundant carbonate minerals, in medium-
bedded sandstone of Unit Ft3 of the Futawatashi Shale Member, Aji-shima. Cross nicols.

2. REMREEIC R s BREER (Fr3). fiuEE»FE.

Photomicrograph of coarse siltstone lamina in “laminated shale”, Unit Ft 3 of the Futawatashi
Shale, Aji-shima. Note the sharp-based sole and grading. Open nicols.

3. RItBHEOREZETAEAEY v (Ft)).

Photomicrograph of fine-grained feldspathic wacke in thin- bedded shale-sandstone alterna-
tion, Unit Ft 5 of the Futawatashi Shale. Open nicols.

4. FHEET v 1+ (Ft8).

Photomicrograph of medium-grained quartzose arenite, in flat-bedded, partly cross-bedded,

sandstone, Unit Ft 8 of the Futawatashi Shale, Aji-shima. Cross nicols.
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L FurxpeaflEoMEERT v A .
BERRABIERE LS (BIEEF)
Photomicrograph of coarse-grained lithic are-
nite, the Domeki Sandstone, southern ccast of
Ayukawa-hama. Most rock-fragments are felsic

volcanic rocks. (from stained section)

2. PREBAEHEEMBOHMEFTET v A

b (BRI FR L km o E)
Photomicrograph of coarse-grained feldspathic
arenite, Unit Kb4 of the Kobitawatashi Sand-
stone and Shale, near Onigata of the Oshika
Peninsula. Most dark grains are K-feldspar (from

stained section)

8. NIEREREEAMEBEORN (FH) RAHE
74+ (BERELER)
Photomicrograph of coarse-grained (lithic-)
feldspathic arenite, Unit Kb4 of the Kobitawa-
tashi Sandstone and Shale, Tashiro-jima.

Scale indicated by bar 1 mm long.

All of the photographs are under oblque nicols.






