.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title ggooo-boboboobooobooboboboboobooboba
Author(s) 00,00;00,00;0,00
Citation gooog,107(6), 359-378
Issue Date 2001-06-15
Doc URL http://hdl.handle.net/2115/17249
Type article
File Information ¢107-6.pdf

°

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

A M

107 %

65 359-378 <— ¥, 2001 F 6 H

Jour. Geol. Soc. Japan, Vol. 107, No. 6, p. 359-378, June 2001

LEESR-E RIS C AT 2 EMER - IBREFMOERF SHRRIR

Stratigraphy and sedimentary environments of the Sorachi and Yezo Groups in the Yubari-
Ashibetsu area, Hokkaido, Japan

SIEFLEr *

=HHEE

FERNETN =

Reishi Takashima*, Takeyoshi Yoshida™*

and Hiroshi Nishi*™*

20004E 7 A 3 BEM.
2001 E 4 A 27 HEE,

*

ok

FUM KRR B L8t 2 SO IR I BR 2 B S R
(BRFRRESFENER)

Graduate School of Social and Cultural

Studies, Kyushu University, Ropponmatsu,
Fukuoka, 810-8560, Japan (JSPS Research
Fellow)
FALREARF R ER A MR
Institute of Mineralogy, Petrology and
Economic Geology, Graduate School of
Science, Tohoku University, Sendai, 980-8578,
Japan

*

FUNREE AR I & SO LR IR R B R e
Graduate School of Social and Cultural
Studies, Kyushu University, Ropponmatsu,
Fukuoka, 810-8560, Japan

F L & I
JtigE

BhERD EER Y 2 5 -BHERET & D IR,

Abstract

The Upper Mesozoic Sorachi and Yezo Groups are widely
distributed in the Yubari-Ashibetsu region, located in the axial
zone of central Hokkaido, the northernmost island of Japan.
The Sorachi Group in this area consists mainly of volcanic rocks
and volcaniclastic turbiditic rocks, and is divided into the
Gokurakudaira, Ashibetsugawa, Nakatengu and Shirikishi-
manaigawa Formations in ascending order. The Gokuraku-
daira Formation constitutes mostly picrites, accompanied by
intercalation of dacitic-andesitic volcaniclastic rocks and
arkosic terrigenous turbiditic sandstones derived from the East
Asian Continent. The Ashibetsugawa Formation is composed of
medium-bedded red mudstone with several andesitic voleanic
sandstone beds. The other two formations are characterized by
andesitic volcaniclastic rocks. The rocks of the Nakatengu
Formation are thick breccia beds and very thin-bedded mud-
stones, while those of the Shirikishimanaigawa Formation are
thick- to medium- bedded sandstones, mudstones and tuff. The
Yezo Group conformably overlying the Sorachi Group comprises
alternating beds of terrigenous turbiditic sandstone and
hemipelagic mudstone, presumably resulted from the erosion of
the uplifted Jurassic accretionary prisms (Oshima Belt) located
in southwestern Hokkaido. The two stratigraphic marker units
of olistostrome unit containing “Orbitolina Limestone” blocks
(the Upper Aptian Kirigishiyama Olisto- strome Member) and
felsic tuffaceous unit (the Upper Albian Maruyama Formation),
are recognized in the Yezo Group. Based on the biostrati-
graphic study using radiolarians and planktonic foraminifers,
the Sorachi Group and the lower part of the Yezo Group range
in age from Tithonian to early Albian. Many previous works
have been considered that the Sorachi Group consisted of
basaltic rocks and cherts. However, we found intercalation of
thick sedimentary sequence composed of arkosic sandstones
within the basaltic rocks in the investigated area. This suggest
that the basaltic eruptions, in part, occurred in an adjacent
area close to the Asian continent. Moreover, some volcanic-
lastic rocks of the Sorachi Group also contain many ooids
including angular andesite fragments. The occurrence of these
rocks also indicates shallow marine environment on the
volcanic mound.

Yezo Group,

Key words : Jurassic, Cretaceous, Sorachi Group,
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Fig. 1. Index and Geological map of the study area.
Geological map showing the distribution of the Mesozoic
formations in the western and central zones of Hokkaido
(modified from Kito et al, 1986 ; Nanayama, 1997). Bold
square shows the previous studied area of the Sorachi
Group.
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Fig. 2. Geological map and structural profile section of the study area. Strata in this region generally exhibits a vertically
inclined, homoclinal sequence striking in a north-south direction and bearing a westerly younging trend. 1 : formation
boundary, 2 : member boundary, 3 : fault (a : normal or strike-slip fault ; b : Yubaridake Reverse Fault), 4 : microdiorite sill, 5 ;
dolerite dike, 6: Hikagenosawa Formation, 7: Maruyama Formation, 8-11, Shuparogawa Formation (8: Okusakainosawa

Sandstone and Mudstone

Member ; 9 : Kirigishiyvama Olistostrome

Member ; 10 : Refureppu Sandstone Member; I1:

Soashibetsugawa Mudstone Member), 12-13, Shirikishimanaigawa Formation (12: Nunobedake Sandstone Member : 13 :
Ochachadake Mudstone Member), 14 : Nakatengu Formation, 15 : Ashibetsugawa Formation, 16-18, Gokurakudaira Formation
(16 : Shinpaizawa Sandstone Member ; 17 : Hachimoriyama Tuff Member).
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Uni . Schematic Profile Lithofacies
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b, BREEZEALEEERVIATCDI A4 THEDL S

bed.

NATasIRFA M

7 54 FEMRBES M To7 3294 MEEOKAE
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HW2mT, 47 AHBEVEBDONAT O FTRIAMC
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A 5REN, EToKEEOEREEEsNEL. T
OIS IR TR CREEEN D, S 3 BHEHO v
+A4 PTHRESN TS, BRIEKELTO & 0BEWD,
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14, BEOEI A —HRIC I~2cm WD, £hIT30cm i
ETEIEbH5. COBRMTEESREL, 51 7CO
NATuysRI4NERBTAIENEL, T Ehick
BEbEEasNnG. CoEBEREER (1953 OEIIEEERE
I T B ATREED S B.

KEOLREE R, IR TEIMREEEERET S, &
TENATO7SAFA PREBLTWS, 512, ~M7
075254 POEHGILTREBECHBEAZ VIS T
ABLUBMEMT LY, BTREESES TEHORET
5947 CHMBOEVSEENEDONE, JOLDBER
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(Fig. 4).

BREH HMRABRINTEY S bEOLEY 54 VE
YRET, FHME - OB (1999) itk -THES N AbD &
BIFEELV. BRREROI~05mm O v 5 v aEEE

L, BROImmPTOXERVOMEREDLTMIES
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FEEL, 2<RIERELLTVE. 2EXVEREEREELZE
L, v s YEIZEEESN3 OB, GREEFER0.1mm
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5254 FBET A FHEVWLEY 5S4 FVEERET, B
BEHS3EALLEBRBON S AEPORAE H7AKE
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95 (Fig. 50—+ 9), JLHFBEBEHNHEL b, BRI

LOBICESFH LY (Figs. 2,5). £/, Ya—scailk
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2,4,
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KEBOBEESTIZE Y 54 MgEEF LT AEETRORE
BREBS SR, TREHDIIATBONATFTOr 52
4 NBIRET S (Fig. 6-C). JOREEBIITEYy 1 X,
EEICHI0cmICET BE Y 54 FOBEL T oy 2 EEL]
B, €754 FOMf~RE» S 3 EEIRET,
HES PR TEELELALSER NS FRITER1~2
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BEHRENE, RERE, FERESLIEREVEOCEELS
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AHBOFEA L TEKERENESICENS. 4B, 0
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§=75 =25 —HlETRT.
TOLOHBE - BEWSE 2= 5 b3, FTESFA 4
ME, EENZUEET, HROERNZ K UBBEN SRS
(Fig. 6-A, B). 71 %1 MEKILFYBE R, EANE, H#K
RFRER2~2mm OAFBORER, GHEsEE L, Ml

b8 S sk-FE BRI T ¢ 5 EAIER - IRREE 365

G, SR, EHERET, KSR EES. kLB
D% L BREA, BREL, TREHES L, ARERY S X,
G, #EL, AERIE» 555 HEAEELSTHETR
Z2L, EEEHEERESSV. —F, TlEENIREEE
TRYEE - BELDIARRRESNEL., COBEEER,
BRAEL, Bk, BEEN02~2mm T, KILER,

BEOHER, BEEREEE L, BERED, REWEY
RS KEEE T, BEET - F25~15%I1EL, BRI
mm DT OfER, BEMEL, NERIEY» 625, HER
EBARLELEEHERE*ET S, GERER2mm UTO
FEOEA22ELEL, NEPSY, HRMETEZEL, o
vy =4 —g VTR T. SELGOZEEELG/LLTY
5. R1=y P OEFEBICERENLAREYER L, EEO0S
mm U TNOGRKEER2EE L, SELRR, RlER+EsS
HIcE8t., AREEFORICEEhIL Y —4 FAEEN 5,
Azz=y b OBBEHEE, LWITNOBEEELEEOLY s 5
4 MREOTMLILELD,

AFE LT REEHEKEE R, EF02~1mm
OfHER, HI0E, BREGOETEEREEL L, EE 2mm
PFoZlEhsbdricd). TlERRER lmm T
OEL, BIGE BRELENRES L, GEE T Mg
BERO A5RLEMSRD, 4 vy —5— 7 VEHBERS
2) DERIPELRE (Fr#5) Shinpaizawa Sandstone Mem-

ber
g - B v =2 — ool LR Matumoto (1942,
1943) @ OtJ&, 73R (1953) @ 25 {RIREPERE (Srd)
AEMT 3 (Fig. 3.
o0 AEE b HRLEBIRETB LE U, FEAmtiEETo
Vo=l b I AR A B, IEF T S
DAL, BER&odLANcESHm LIy (Figs. 2,5).
fo, Va—talll EROLERE DETEE MBI L DR
ML T3,
BE :Wrigick b EEMRMLTHVED, 120m LIE.
BF: va— ol RS T T oSRRIESHE T B
8O 03 (Fig. 6), SFRLERE & ERRicIic B » TRIEY 5.
B AHBEEREOH~PHIE LBKEOREDEHE
Mol 5. Ths OBBAFTLEBEIZ L VA, —HOHE
ST LIS B ORRIRE D S EIKEREICEE S
BEEFOEREINS. i, THOBBLEIKESRE O
EHRBEVEFEF RSBy, —AERTEO LR,
BcERBEEL T A,

AHEOWERE L, FHEN Bouma sequence DFiET 3
g—E54 BT, TEECLELEI V- r+ 2 X b7
Ly ey bd e MDD SN, FOEBEEIZIZEE, S
~OEEER LTS, CORBTRE 2EO EHERBY 4
I NUDEH LN, 1DODH A 7 VA TESEE 20~30cm T
botiEEN, FEETESEK2m M ECET LS50l
5. BEDOREAFLEL, BABEVREBTS 10em ki<
HEH, RBEICIREY KREE£8LH, MbaRirsA
EEF RN,

ERLE: BEE, BRKOBVWELHET VA b T,
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Gokurakudaira Formatiol

2001—6

Shinpaizawa Sandstone __><___.__.__Hachxmonyama Tuff Member——),
Member i

06 - /
fault \“c sandst® l

\ G Apilissie
iy ;

N%

Fig. 6. Lithofacies of the Hachi-
moriyama Tuff Member distribu-
ted along the Shuparogawa River.
(A) Route map showing changes
in lithofacies of the Hachimori-
yvama Tuff Member. ' 1:arkosic
sandstone and mudstone, 2-5,
volcaniclastic sandstone (2: >1m
N thick ; 3:1m-30cm ; 4:30-10cm ; 5
1 <10cm), 6 : pale green tuffaceous
mudstone, 7 : calcareous sand-

40m stone, 8 : red mudstone, 9 : breccia,

10 : hyaloclastite, 11 : felsic tuff, 12-
13 : andesitic crystal tuff (12: >10
cm thick;13: =10cm), 14:trace
fossil. (B) Columnar section of the
Hachimoriyama Tuff Member. (C)

Gokurakudaira Formation —— Sketch of the boundary between

andesitic crystalline
twff beds

feisic fine tuff beds

pale green tuffaceous
mudstone containing
abundant trace fossils

%
calcareous sandstone beds
andesitic volcaniclastic
breccia and sandstone beds Wt
dacitic volcaniclastic breccia
and sandstone beds

40m

conglomerate beds
hyaloclastite (type B)

FioABshIcRENRSE L, ER kBER. BEF
REY, BER, Yo rEED. GERIIRESPEEER
RGN, —HICEEFEERE L, BEHEERES BV LD,
ZEFLESHEDONE, 0L IKHEBOBERIEAEL
BUKEHE L, BLLERS., EHEE LA CHRE,
TEHEES, 2720354 T, T ghicAERLGERE
PRV T 2 N RIEEDIRD SN, KEHERHEOEICEE
e 3.

(2) EBERINIE (FHFR Ashibetsugawa Formation
e ER LS. Matumoto (1942, 1943) @ Ov &,
A (1953) OBEBIFREF + — @B (Sr6) KT 3
(Fig. 3.

S v =2 — ol ERS SEEERINEFRICH T TEE,
SIHICHIEL 517 5.

BE: va—ofilT170m, PERNHLEATIE0m. &
SN, EEB, REERITEMESRE v BBALTY
B EENBEEIFCHTS S,

B THOBEEREE OFRE, By a—solll&il
R & o &R nE B omBESNHERO 2 7 THE
ENhb. EHRTREBEEBOSII TBOES 5S4 FENLT
o7 3254 ki, FRERE BRENE, vr/5/ v E
NTar 3254+ (547 B) DIFICREL, SEIIC
HEREEZF LT EEEICHLT 2 (Fig. 7-A). COKRE
MEiE, B BETHADICKL, 7254 FENST O
77254 PERIKETEILICTO 2%, BATES K

imoriyama Tuff Member

volcanic rocks of the Gokuraku-
daira Formation and sedimentary
rocks of the Hachimoriyama Tuff
AA Member. Type B hyaloclastite of
A A4 the Gokurakudaira Formation is
covered comformably debris flow
deposits and tuffaceous mudstone
. of the Hachimoriyama Tuff Mem-

AAA = ber. 15: pale green tuffaceous mud-
’ i; stone, 16:red mudstone, 17:
—] 19- A A Dbasaltic-andesitic volcaniclastic
rock, 18 : picrite rubble, 19: type B
hyaloclastite.

T&3. —H, IHTREISAMVENAMTOISR74 b
ERERENEEEV, BBHEED Sh2w (Fig. 7-B).
T/, KBEEHRTEL, BREDEBELHROY, T
BLRBEDAEMSHERESNS.

ER AKBRFERESTEL, EHRTERELEE LB

i 512 HEREEBLES. CoWERBIERIEEEL
HRITH B, dbic@d - TREL, BERNHEEH L L

T, KBEIFEREEOAN LS (Fig. 5D/ —F 1, 3).

KBOFRERES I PPEA T TEESREEL, HEEE
EAFBEEsNLEL. TR mm~1lcm OEFEE» OB
FROHEREEOEBAET 5. EHcRET IWER
i, HET, BR~ERKEEEL, RESoRET S 5 -
LA METHS. HEOEZII—HRIC 10cm BiED &0
ZOh, va-Noll|TERENRR ImICETE2HD6H 5.
Ff, va—sollicid, BEX60micETLERS5 v BN
FHohd, i, A5 Y7REHELCBSEROREERD
HERBREOEEN 1S, X5 v 7B (ZEHTES RN
Eovonhd, RERHHFOERZRET 5.
ELREH  ABORFEIDERB AR EL,
T E DR F OB PR 5.

TE O thiEf O W OB T, B 02~2mm T,
iﬂul~%m@ﬁmwﬁat.ﬁMEﬁ%EW&L,t7
sS4 M, BHERERD, BRER, 8ER BE ERL
RNBEEG A S . TUEREREE T, EE02mm LT
DEMRFEAORZ, &b ki BENER, B,

Frhif &
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Ashibetsu-
gawa F.|

Gokurakudaira F.

Fig. 7. Sketches of the boundary between the
Gokurakudaira Formation and the Hachimoriyama
Mudstone Member in the southern area, along the
Shuparogawa River (A), and in the northern area along
the northern tributary of the Soashibetsugawa River
(B). In the both areas, the type B hyaloclastites of the
Gokurakudaira Formation are covered conformably by
the red mudstones. 1:red mudstone, 2:andesitic
volcaniclastic rock, 3: hyaloclastite (picrite), 4 : pillow
lava (picrite).

Ho2ApEDI, AV —TF2ad—~A Yy —F—F N
HBEZETE E7 54 PREBELEEOLDO L IZITEL
<, #DEIEF, ABOLLIFEDLECINE. BFTHESN
SPREIMBILEZEL, EEEEARIGTV. BRMEL, &
ELRRZERTH 5.
HROWEBOBENTRER L5 mm LT T, #EG
RMEAREEE L L, SfERkED, Rleh, CEHm*
S, DB OB RHELREFE L, MEBRELH
5. AERER 0l mm YT OREEL &z OB EED
B4 7R, MRS AEHEIEN SR, 45— =50
AR
(3) XFE (FH#R) Nakatengu Formation
B - BRI LR, A8 i Matumoto (1942, 1943) @
Ow [&, #&4 (1953) OFEFIIEREULS, 7+ — b, EE
HE (Sr7) %93 (Fig 3).
S v a—oNolil BiES o REER BRI TEE»
SRR HHT 3.
BE:va—olllT100m, ART220m, BERIT
180m, BEIAZART 17T0m, RAEEMNIITIE 80m OE
XE b,
B TRIOERIE L oBREREBANL, BB
i, BRI, v s — oo I EERBAD T NT DL —
PTEEs N, WEIE0EHTE, BESChILRE

JbiEE S R-ERIRIc AT T 5 BRI - BEREE 367

AEEED, BEINBORBREEEESICE YN, AN
Eodtcid, COMBEERMINEL, s 23REOCA
WEBErTERERBICEHERET 5.

B ABRTUEEKUEBY» S5 2 EREARYE, ©
BWEEEX L L, DR SERORERIC O ABEH~
HERTREAREBELEY. CoEEFOURESARS
i, hRIOBHIIEER (Fig. 5D — 1 6) TERHE,
i@ - KT A v v ROSTHE S . BRITR,
EELRZH 0ROABEE» S, BEEL EHMAL -
BELY T v 25277, AREBOEEOES I 10cm
~5m T, BESRIEEORETIENRERY TS 5.
B, MR 518 5 BERT, BEOTEHICAEE~D
By XOFEA~HARNSEEL, BEITICHR~RKEE
ABETEERENE, EXICFLSAFLEDSNE, —
%G, B TR COEROABREREE, EI3W5m O 1 O
BEHEBELLD, SEh3RABRSMEY 1 XicE TRl
45 (Fig. 5D/ — F 9).

KEOXFEZ L TEREARE, WEUEBIE, BEEDE
EME~15mOLOBEMT EH, HEEVHEOTIEHH0m
KET L. ChoARE  -BEDERCEL TS, BEDH
PEOEXPHRFOBFINNCBVTHEKRT (Fig. 5 DI —
FB), BIEANEARECHELT . Chd3—BiciikEEE
T, WY XOFIEBRBICER 2mm UTo/RE
H, BEpEROBEEER, ER3cm UTOBGR»SE
b, BHEDRw, 2hAOERE LTI, BE2~10cm
OEMEORES L VFREREBEIHET 5. BERE
i R EFEESREENA O h, BEBEBL, 5%
EEHRHERYE LT 5. £, ABEY 10cm MTOE
= ORE - IMREREBEHRRICHREY, ToREBLHEIY
AAT, ERNOEEE BWEWEBIHERL TV, FREE
HEFERRICZL, thPAREREREEFELT . 1
B, FBETICEMIRE v v (BBOBEFIIEER BE
ALTW3E (Fig. 2).

EREH ABOERECH I LREARERBICE, LRES
B, EREEANA 705254 FEFBRELEL, IRVT

MU oA rER, SHERER, BRHEL, £ 54 MR
HoNB, TDHL, NTaySRIA b+, LRSS
BIE0% 25D 5 "M TO7 53254 MIREELIE
bubble-wall BIOEEN 5 2FH 61D, # 5 RFICEEKE
RAVIVEOHRESTCLOLRDONE, TREIFEH
BET, BHE 05mm UTOREENER, HER, RERILY D
5y, AV I—H—FNEOLA Yy~ 5 =T —iHE
ERTH, 774 FPEBEEBOLO L ZIFEL L. Hil
AR LI LEBEREEST S, FLsf i@t 7454
7HAERL, HE I~5mm OBENED, RERIEHOA X
GRS OEMROFESDL, FhicEEor v v E
SEFEINTVWE, FEoH Vs v LRETHENEG §E
GEETEERAOLL TV S,

—7%, FBOEHELTERBREDE R, HIkEL,
BERTEZUERPRELE L, ROTHETR, BHRER,
BEHELARES . BENTIEEALSEHET, Hik-oBEs
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ZFTWRL, BERFOMBEL 10~30% EL, HRE
FEEE» o, BEMER, AM0E, RERIMEDT
PictES . MEAERRER 2mm LTT, LiIg LSRR
2295 AEFER2mm UTORER, 7 X, ~&EH
gAEEEL, ARGEDTLICEL, 1 vy—H— 7
BERY. GRICGREREED SN,
4) REBWIE Gh#r) Shirikishimanaigawa For-
mation
R REEN it A (1953) oRTIF + -
FE (Sr8), Matumoto (1942, 1943) o Ox KU Oy BICHH
2445 (Fig. 3).
S v a—solll Ry S REBRII BRI TEED
SILHICHTY 5.
BE:va2—olllT40m, BHIT330m, BAEINT
500 m, ZEBHILTHET 260 m, FAEERIT 410m.
B TRoRKRBEEAIES
i ABREEORKERE L ZIVEEKLBEY» 51
BMEEEL L, THEDREEERE T 504 BREH
B, DE0SHT 3 AREHERED 2 BEICKS SN D,
TR OHZFE~ ERESB IhRFOMERNI TR GEL, &
Jtic#Ekd 3. —F, EEOmHEDERHEEL, HicthREf
DHEINITERSEL, BEILitE 135 (Figs. 4,5).
1) MEELZEREHRE G Ochachadake Mudstone
Member
R ER B, AR (1953) oFIIIF ¢ — b
& (Sr8) T#k, Matumoto (1942, 1943) @ Ox B FEBicHE
L4 5 (Fig. 3).
B v =~ o)l BES S REEANI LRI TREfms»
SRR AT 3.
BE:v=—cojll, BT 0m, EERIT140m, &
B, RESERIT 70 m.
Bf% : THIob KRB OREWSRE % AHE O BKEREH
BEIES.
B ABREE TRR~EREEETAEUREREEE
L, BESICY A FhoRERKES— 54 B, &
~ P TIEBEEERBREEE T h Tk,
AREBOFAE 2 TEINERS X, BE BHET, 10~30
cm DES THREL, MHMHMEAEEET. RPBEBTHEO
TREICIIEITERSEET DI T, T~ FROREI
BAEBILEREET 5.
AIBEBEERBIC I, KEEEET 2 LREDEBHI ST
BETS CNsEEom»oHK2TmOESE: b b,
Bouma sequence BFEET B I -5 A rETH B, JLED
PERNHER T, BENFERES - 51 FBOH,
HEBOEXNEREKRELZN, chlilor— rTirzois
WAL, BExbEES (Fig8). Thodsy -1 &
DRI — 4 FOKES % L, EEs, KLEs
TRESD, TRKKBEFNWIBEBEALERZZRIIES, £
DEFEREED 20~30% 10ET 20160 LT, Eind
DIKIBRICZ L 5% KL MV, IhSDKUER
AR~ EHE» S, IEMOPERNHLERTEOER

pale green
tuffaceous mudstone

S, oolitic limestone with
£ volcaniclastics

oolitic limestone

andesitic breccia

Fig. 8. Lateral changes of the thickness of oolitic
turbidite beds intercalated in the basal part of the
Ochachadake Mudstone Member. The number of beds
and thickness of each bed of oolitic turbidites attain
the maximum along the northern tributary of the
Soashibetsugawa River (route 3), thin out both north
and southward (route 1 or 9). The numbers of the
figure show the locations of each section in Fig. 5.

Bl~15cm EFSKREL, BEiLAEIICED » THR LS
3. KlEFcEREaoRlE S Rons.

BEEWRBICEIIKEAEAEL, B BET, i

ATIRBE, PEHCEL TEELR(LEBED oL, B
BOESE0cm~2m EEL, va=—Yafll, BEa, 85
FICHEEN S,
BRI ETTh AERBOREICREESRICA £EL
T, A5 A - KUERBLELTBEESh, ghicy—4 F
EET. 1, BBECRETIEENER 01nm LTOX
ZXOHER, BRELD LKUsRIEEORTOESARK (=
Zy A MSEBD, FROBEIEEERL (2= b
B), MRORER (== b C) ~NEBLL TS, KEE
D~ FHOEBETIEZ =y P ADESBRMOLTHE T
LWL, 2=y b B COFOMAREELEDS. B, =2
=y b CICIERENFEEL TS,

BIKEy — 54 » OWERFREZR 2mm UITFT, v -
4 REREERE L, EYHEE, KIS, KLEEEDHEER,
MRS, KlER BT UENRESE LD, 74 ¥4
RS, BUEREEREREDsRaRLET,
HET—Fi310~40% icET 3. BREECEZ I mm Ll
T, $EAEESL, BENER, RSP, AL 8
5. AREER 0Imm UTORER, #5 X, NERILYH
S0, 4 vy—H— s LBErET S EREECERY
DFAH4 +FER2mm BIBROBMELGEGENISNED,
ARG ENES. £/, INSOKLUENPOHEELILEEZ S
hafRER, HERELOFERMY —4 FORMICEIEL T



W 107 (6)

WA, v—A FLUAORKEER I, “HEOWE, BELE
BHE, arsy, +rT, AKE v=, ARV IREN
Fwohsd, Ihold, KLEOHEFEEbCLELEY -
4 FORERY., v—4FiE, BEFE0Smm~2mm T, HE
~EAFRERL, BOMAKROBESRET 3. BEALD
v —4 FRTOSHEECEREZITEST, 8EhsklE
R THBETH 5.

EEEMRIEE T bubblewall BRI H 5 2 2F & L, &
ERCHEROERAES. HRE 05mm LT T, #EikH
ZhHTHEL.

2) TERERPELRE (HF5) Nunobedake Sandstone Mem-
ber

B BRI R, A (1953) o&THF + — + /B

(Sr8) &, Matumoto (1942, 1943) @ Ox B LER& Oy &

&b bOIEHET 3 (Fig 3).

S5 v a—o)alll ke S REERNI R TR

SIS T 5.

BE:vo—ojllT320m, ERNIT240m, HMERIT
290m, #EFILFRT 150m, FEEMIIT 240 m.

B T oMEk~s BRENBEZESIES

B WEEE ORI UEEOKIENE, BRKEREEEES
FEL, THCRRLEEEKER L3 aKENSE
AT S, £7, EHTOAKEELERICT VT - EW
EESEEAT 5.

AEBOXEELTHERIZ, EREOLLKEEEL, F
it~ o EB LB SRS . BED
JEE210~30cm D b DMLV, TS REEECEED
FHoNB -5 1 FBT, 70—+ v & biddbdbfEd
SEMEADHRAZRT (Fig. 5). BKEREE AR~
HEREEE L, EETHTERNSRET L. EEAIITE,
KB LEHORED 57 v EF 1 MEAD Silesites sp. DEE
HmlEsh TV S FIHEEDS, 1998).

TRt s RUEEHEKEB IR THRREL2ES
5. COBREIATHEDDEIICTEL, FATRER
THEIKERE EABIXAT 2 EMTE 5, hREoy
BERIITE, s EREBORCEBOBS AL bICE
REWY, BrBHBEOES330cm 25 3m icET 5, L
LU, FEdbicEy - THRESN BB, Ex 3RS cEd
LTWwa, ZOBICE, BEERICEZBOREOBEZST,

Ff, ABBERHRTET VT - RERELBIKEREDCH
Bhrolsdazy bisEENS (Fig.5D/L— 1+ 6, 9). 2O
Ty FDEXIFI0~T0m T, BHDO Y=~ olllBLU
BRI oaNET 2. 12220, EIIL— F TIHEIRER
EDHTHEBREENLL, PEBEEIE 0 cm~Im OE
ST, BREZEL, RAVHMSEEENE. In 5L
BECEESBEINSE s — 41 NBTH S, BEBIIE
RBEEZL, HMemiligi@El, DEBERRENAES
L. l0x=y FOEEE, LERVESRBIELT 5.

AEEO LA AT 2 BIREWEBIE, 2EiHesk
T b#E<, BIEAGICEL £ 5. T4 5iE Bouma se-
quence DIEHOLNE 7 —E 51 b T, KEBEEL, Ex

ALiEES - R 4 2 ZERIERE - IRRE R 369

F30cm~1mDbDHEV, ER 1~10cm DEKEIRE,
WEBEGELER, VIR L7771 v 7 hoRDIHR
Rl AEED SEfEERI %Y (Fig. 5).

ERRHE  AEBOERERTIKE~FREWE PRIV

USRI T, RSBV, BN TREEIIRLEL, -
FHERERT40% P EEED 3. oTkLER, B84 A5
BRgL O BIEA&EAS S <, BENED, GRE&S . KbER
FETHRZUE T, BREEZ0Smm UTORER, &
PEEEs L, BAMED, AHAES. AEEER 01mm Ll
ToEfRofER REBPIY, F52boih, 4 v
y =4 -7 VEBERTH, GREABD ST, HEFE
2THAEREEL, EHEELERSY, KUEEETH 3.
BEMCSENAEREAIEEAEF -2 bDAE

FERBEETICHRET 2 RIS ERIKE FER 05mm L)
ToR+h ok, bubblewall B#H 3 2, EFIcEL
BORPRBS b0, BEEEL HEREREMES. Bl
R F OB IEE.

ERfc oA EET 2 FRENERBIR, M THKORVE
AE7LFANT, HBSNIZHESELE C 40~60% %
EBH 5. ROTKEER, EA, KEYMHLZIEDON, R
FZIRGE, Yoo vaES, KBRS, TtEEEE
BEDHEEETH S, GRIBIELALHEFHLETRL,
BENCAERREOERPRELLONE. hbid TR0k
itkows L8Ry, LERDETEOWSER KEEH
R L e S N E ISR T M A R T

GIKEWERB BN T, @ksBE0, ElkFRESE
B, GIRESERP&RLEL, BIG, HiEL RLEs
#EL GFE REREYEES. BRETFRIEZLALSEE
ZHR-T0E. RIBERFEERIS~Imm OHER, AL
G, BEPER, GEAHEE L, BE02mm LT OAHEE
¥, RIEG, FIRORENSK D, RBEBBICIIER TR
FHED, MELHERRCEC DL, BN THRESACE
Choo 2 BENEY NG, GKEER RELEELAY, F
WHELRLEOEYEE NS0, TNICY —1 FEEL.
2. iBREH

(1) a—nXoOjliE (BE#) Shuparogawa Formation
fERH 2 — oI LI, 1A (1953) OZERIERIA
TNEHESE (Sr9) & THREHEEN (Lyl~2) £28ht
72 & @, Matumoto (1942, 1943) ® Oz~If[BE &b EH1- 4
D, EiBEH (1997b) OTEMBH & LE L CIREEREN
B, va-—~ullBExabeiboiciElEd s (Fig 3).
S v a—ojll ERES> S REENI LRI 1 TR,
SALFHICHHT 5.
EE:V;—NDM?M%m,ﬂ@ﬂ?lMMnui,%%%
DIRT 2000m LLE, BEBINIT 2750 m, $ERI1I1 3100 m,
ERINACE T 3580 m, FEEWIIT330m LIL.

MR AREENIBEESICES.

B ABRFCy -5 P E, BELSKD, EkD
EHEHR BB LUBEREH THE2AbE L bOIEY T
5. EROFERICLDE, FHEERGOS  HEELIRK
EL, BEBEEY ) v v BOMBY» S BB LT
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ReyanTnsd, #f:, BEEHOTHRTRVEREEED
BRItk -7, BBOXSSESh TV . HEMR T,
7e4] - IBEMBEROERIESESOUERELE LB
SoHBOEICE MM TWAN, 1) BEREERBO R
HeZbT 3BENE 0L, 2) B - BEEERD 5 Hl
45 & KIUMDEESORBENERBE 2O LICEL S
BIKBRETEOME (EMIIEEHE B ORIcH
BIEWAS LT &0, BIKEESFEOHBORERIIC
HEOERYEET AR OINELTHL LML, F1/2,
IBEEHOTHICEL T, BWEOHETHNPCEREINT
WhEROZBA T EHTIH>OREBE L, EROBEBER
BE L CHEERLL
1) DERMIRESE @FFR) Soashibetsugawa Mudstone
Member
‘i - R, A8 13 Matumoto (1942, 1943) @ Oz &,
B (1953) OZILINBEESRBICHET S (Fig 3).
. B v —ofll BEs o REBAN BRI T TR
ST 5.
BE: v=—ol[T460m, JLORT230mLllE, RED
R 350m LIk, BRIHT 940 m, #EEENIT 490 m, 5]
JNHEE T 640 m.
G REENIBAESCES
B OPHETEROMET ARKEREEEHEL, H
BOEEHMMNEIREB2ERICHEAT 5. JLBoBES
J, mEsdeER (Fig. 9D — 1+ 3, 4) TEES 3em Ll
ToRKBEWEEEZEECERD XS ICE 5. BWEBIERIEN
~HRIT, EEIC TV R+ R PO LNES —ESA
FEASEA, TA—bEFr X SR ALEREIIE, BB
B & pEOHER ¢k 5B, WEI X vikoriRTiE
gEr it~ oEaERY (Fig. 9). BEhkEn3 0RO
HEEHAEIKEEIL 10~30cm DESDHDONEL, 1
I 1~TmIZET 5.
EBRTH  AWBOWERBI, MRSV UEBEROEKOR
CERET LA M T, AESNAEESRLEC, 160%
2503, T0E FEFELERYT. ROTRD, RS
EEMEL, BHBECEEECT v~ F, REY, BER
vva vEES, KETHOREZHESACELY, b
WORE TEHERLARENC LOrBERSAT L, T,
RER LHORED SHEEER LA EREH LED 5 L5
12155,
2) %L%ﬂé@%%% (#H¥5) Refureppu Sandstone Member
R wERI. KB Matumoto (1942,1943) @ Ia, Ib
& BA (1953) OEMMERELEOTEEBOTHEED
b o, KFh (1991) BLUEEIZH) (1997b) OER
BLya—-~olllBOTHEEbELbDIHEKY S (Fig. 3).
SF 0 v e - ulll EFD SBERIHLR R I T TRk
DT 5.
BE: v>2—~a/llT740m, JLORT6E00m, BREORT
1070m, BERYIT 1300 m, #ERT 1830 m, HEHIIIHEE
#2130 m.
BE BB ESCES. BT s0EESEDs -y

CIN] ) 2001—6

1 MEREEBOHRE DA S - TABOREK - EHT 5.
EH ABRALE, (199D kb, BEEOBE/RED
Ry RS 2 20RE (BEMEE v = — o)lE)
KRS EhTER., Lrl, AR cEzo LS
BEAOZRY b h T, MEBORKABEE TS 5 1
W, AmRTEHEREBEE—EL, LREDETBLE L.

LB, FLDEEROUNEREEE» S5, WER
EREASEL, BBOEXE 15~30cm, &% 1m 2idi
0L T, BEIEKEEZEL, H3EVHDOTSL 10
cm P FThs BEOEREFLELEZ V- FF+ X |,
Ty bEr R IBBEHONES—EFL FETH A,
Wi, BbEEES BT, LI LETEERAON
3. ¥t ABOWERIREYEEES THOoHLEEE
e EMBEBL, DY 2 —calll (Fig. 90—+ 9),
JtDROALBEE (Fig. 90—+ 8), BERI (Fig. 9
D=+ 4) EOHT AEHBOTHICE, 30~100m OF
JET BRI TBERET 5.

T ole, ABRAMETRFEECBESRECREL
5, wEANLL (Fig. 90—+ 3, 4) TlREFAIDED
Hilgf & HhNTH 15 BOBEA o>, HRFAIEL TS, B
BYILEETEEL S OMFEsEMT 20 LT, 5
BLIHE T IRERED IR~ RARE S5 (Fig. 9.
ERRH  DERBROBVER ~MNOEET VA b
T, BRI TFRMEEESEL, EL, AE BF, RED»
55, BFOEEHEBLAEESF v T, TOM
KIS E, RS, TS, DEENEDohE. A%
E & A EMFENTEE R R
3 ELFY Z PR PO—-LERE (FHF) Kirigishivama

Olistostrome Member
e - v o —oo)ll. KB Matumoto (1942,
1943) @ Ic B, #BA (1953) OEOTHEERBTE, ALiFh
(1991) BLUFIEIEH (1997b) @ v 2 —< o lEREficHE
w4 %5 (Fig. 3).
S v 2 = ol EFEb SBERIC 3 CEIkic s
BE:v2—o)l|T540m, JtORT230m, BEORT
180m, BRI 30m, #EIITIOm
EH ABRANVE N FEREESCEELSA Y XX
Fo—-LABASHE BIRET 0y 7 OKESBILESEK
T, ¥ 3km Kb i - THEILAEIRIKICSHT 5 (Fig. 2).
thigf TR AIRE RN T 2 £ SR, &5
BTRWEREEE 7 o v 7, BRBET 0 v 7 LEE 10~
50m OKRESOGIKE T 0y 7 NREEEEICHET S
ERERT (Figs. 2, 4.

Ch& i, AREEZEUHER - HRYOE S,
WMEIN~EERNAR TR LEL, BiCED» » TE#K
BEEbi, WERFHE 7o 7 2B8BIKEL LI
3. BEROva—olllicsnt, Mizh RO
380m EEAEI BN, va—olllUETHECERLL
88 HERLIEE TR T 5 (BUE I, 1997b).

ERRH GREA VRN XD SE, ABELHEO
Orbitolina, SWEMEDY v =, arsy, BE_KE, 313
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AQuRAeS, 33988,

] A% 99
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QO+ 070.

JLiEES - IR 7 5 ZERIER, - IRREE

Paleocurrent
N

3

W--E
N

Formation

Okusakainosawa

Kirigishiyama
Olistostrome MemberiSst.&Mst. Mem. [Maruyama

Refureppu Sandstone Member

y 200m

-

0

Soashibetsugawa
Mst. Member

Shuparogawa Formation

Yezo Group

Legend
felsic tuffaceous sandstone
conglomerate
21m (thickness)
=30cm
=10cm
=3cm

sandstone

limestone block

sandstone block

block consisting of alternating beds of
sandstone and mudstone

mudstone

laminated mudstone

felsic fine tuff

direction not determined

N . sole mark
direction determined :]

slump bed

371

Fig. 9. Columnar sections of the Yezo Group observed along six selected traverses in the study area. The
numbers of the columnar sections correspond to those in Fig. 5.



372 _ miE fLEF - HE ORE-B 5L

THRrEOBRZEOBRBL IAHESIN TV S (BR,
1936 ; F5H - #7, 1955 ; £%F, 1995 Sano, 1995 72 &)
4) BUBEORWERESE (P Okusakainosawa Mud-

stone Member
B - R BEOR, AL Matumoto (1942, 1943) @
id, le, B, A (1953) OB TEERBLE, XUEH»
(1991) BLUHIEIEAD (1997h) D ¥ 2 —svuall|@ LI
%43 (Fig. 3).
5% Vo= ulll RS SBERN IS TEILIcATHE T
3.
BE: vz olllT230m, JLORT410m, BEEDORT
500 m, AT 520m, #FERHIT 760 m.
BE IE LAY R PR ho— ABREABESICED.
Bl WEESONEREEBE ERE L, BEHORETS
BELHES. F TR, DEESBOS -5 1 rERER
BiEEARETE BEIOWEBE 2~4m iTET HEL
BEBLZ EDON, BEEFEEALETAVL. LAL,
FERBOWEBEEICE D > TREICHEL, LEL, Efo
Vo=~ oll| TRHEBORET ZREBNSEEKELD, BE
BEEEALSEELZY. FAEOWETICZEZEDOKEYD
EEnG. £, DEBOEICELIELEZ V- F++ 2
FR, Lyt YbE R FBEDSN, THOHRTHR
B3 FERETE D O RILREA~ O RS Ef T 5 (Fig. 9).
ELREH WEIEROBOHROLGE T L+ A P T, HAK
RPRMBENSEL, REY, BhzEael, &5 BF
S BROSEBBBLEEELF +— M T, R
B, WE, HE REELET. AFBTILERELA
EEEERETRT.

(2) F#UE Maruyama Formation
g - M RnEs (1990, #EEHz v 2 —oe o)l
B Va2~ alll EFEs SBERIHEE R 1 TEEdtic
DT 5. :
BE:v=—<o/llt60m, JLORT 120m, BEDRT 40
m, BEHNIT 10m, BWEITC4m.
Bk BEORBEESCED.
B ABRKAEOEEEHIKEVEB+ELT5. &8
REFHORE L DT > THETREL /20, £ 0BT
EwEERT 5. i, HBNT, EESSEBLOEEEER
L, BEHNEESELET 570, ERMLOBEBELLTHY
ShTE (ELEHD, 1991 ; SIEIEH, 1997a, 1997b; &
e - 75, 1999). EHREWEEIREL DEBOE XA 30cm~
ImDy -1 +7T, BEEBEZELASETNV. KEIR
FEOILORTHRELEL (Fig. 9D — + 8), mElb~E{kd
BERIERT. KESROBEVILORBL VY 2 — S ofild
REEEIC Kb AREBY M- TBL (BIBED,
1997 ), JbDiRTiE EAERELY — & v 208294 2 WEE
wohd (Fig. 9).
EREH  ABOBIKEDE I TRIKSED, BT
i, BRE2mm UUTT, YEROKUA I ZANELEL, &
EfR, BER FE BRAEHES. BERLELERAE
EET A,

20016

3. BAEE

EHEEHOS AT, TREE~EEE 0¥ EREE
DYVBBALTVS (Fig.2). D35, TREE~%L
EHOEAEHEREHOATRIINIC 3D Shaw,
1) KLSA R

FL34 b vid, FEEHESROBETEERCSEEA
LT3, BEALE, ECHECHHL, B 1~5
m, ENICI0mITETSE. IhoREF~BREEEL, &
EBOREEESRELTVWS., L LITEREEBOMIRE
EONATOITRIA FMICEALTVWED, 74 —5—4
A7 L LTHHBTES LS WHEEL, SEOHEETCREDS
nigh -7, BT TIREENED #ER REREEYEF L
L, hvSvh, 70LAERMERES. BE 1~2mm §ij%
DOAEBHEAELOHEERBL, Ko/hSVEFROME
ENEESN, 7474 JHBEET R, BRIELICE
Lid LIEISEHSEsBlwond. 7 v 5 v HRETEES
BN, AL TR, HEREIAESPERALL,
—HBEERELL T 5. NEIHLYREER & TR
BICRIR, 7 o AR EFVGRERT, BFAREZETA.

) WPEIL

WEIRE v NV IIERETEBER FI s S ERNIBIC i T ottt
EELAEENBHTEDEREOTO 2 BEICEALT
W3,
1) #BEMIIEE

AEE TR O~ iR o REBRNID S BRI
TR Skm ich i - T, HIB & EIFTETICHE S
SHELTLE, BE3gEillcidES LI0mic&EL, R
BEEANMNT40m, BT m LEiicmmn - THE I
3. KEEKIIKET, ZKBERSEFATIZER 1~2mm
BB ORED S L ARERO#ESABRTOEES NS, L
MOEMIIBORGERES LU THOBELEOREEHE
RESBE S - TEL, BRMECEERBII M T, L
LIRS AET S, £/, OB REERECEA
mEETT AEEAREST S, ETTRIRERETEL, &
POA, BENED, REEEEY. AR, BIKGEAES. fHR
W LERROSEASHEERICHEL, FolfiFEoRs
POA, AT, RRoRMPER, NEESEY, 1 vy —
75245 AR TE MEAR-FEELRBELUEE
L THD, BEGEO—EIFREG{LL TV S, Girard et
al. (1991) ik 3 &, REFEOEMRIGIL Lo G
ER AR LD AV TV A Y ETHB.
2) BERINEREE

CoEEEE, BBl BEINCYTHT AREENIIB
DFRPRELERBOFIKERSE S IKBWEHED 575 58
hic, BEESGEFETICEALTVWS, BS 20cm UTo
INEHEDS A~5 BEETIER & i3, 12m OEEE b8
EHEH LN, CNORKEXEL, BBEEERCEEA
iz 1~2mm OREE b, FFCRBEGEEEL, M
A GEEAS. MEGREER ARE—FRakLssL
zh o OBEMAEF B~ oM, Rk O BRI A
Y, bEPIChROBEELE A,
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mitsE FK

L 2R - EREROMEFA
T AT 5 ERBEE, &< OEERCE Fhi

. TrEFA MOBEET S, MEHLER, BREvRE

ERIBORERSE, SERES, BEREE, SEHT 548
Z QLR T F AHEPTEREEAD & 5 T EEL A AT
LTWARREENHEDEETNL VD, REOERTNT
ZFRBCHEET I LETENL-72. L L, KHETIH
HEHEE L TEETO4>OREmMAEB T2 EMT
&, B4 OHIBHOMEBRZHRES 5 C LT EFig 10).

SRR LBICETRE AR T, Pseudodictyomitra carpatica

(Lozyniak) DE(LAFIHIR, RESHIBEINEEHE
FERiIZ, “Cecrops” septemporatus (Parona) DiE{LEIHIH
BREENETNED 5N 5. GiE L, Pseudodictyomitra
carpatica D FRRICHY L, ¥ 2 742 Tithonian HHHIcxt
Han, BEIZ Cecrops” septemporatus H O FRRICHEY L
(Matsuoka, 1995), Valanginian BHHicthan s, £,
REERINIBOREEN/IWESEHE T, Suna hybum
(Foreman) @ #] & IR, Williriedellum peterschmittae
Schaaf DEMHI SFH 5N 5. Schaaf (1981) k3 &,
N5 ORERmIZVE N S Barremian OB HICE LN T
5. COREEANIMESBOR LR, SE, TryEFA T
b4 Silesites sp. bEEH LT 5. Z D{LEORTHIERA
b15HA Barremian T (BTHEED, 1998), MER{basRd
FHREFELAL,

—7, AR TIHIBRBEHOETHMICH 7 5 MEIBE
HEOE L, S, FEEELRIENER LD S, O
B 2E T 12 Hedbergella trocoidea (Gandlfi), Hedbergella
delrioensis (Carsey), Schackoina cabri (Sigal) & FF X
MBI BV TRESN TV ARERFE LS (Caron, 1985).
INS5D 3B H trocoidea, S. cabri 131288 Aptian » & il
Alblan it &£ 7F 3 58T H 3 (Caron, 1985 ; BouDagher-
Fadel et al, 1997). F7, £0 LANICREET 5 ILIREDEE
J&1Z Blowiella (:Globigerinelloides) duboisi (Chevalier),
Gorbachikella (=“Globige'rina") kugleri (Bolli), “Biglo-
bigerinella” (=Globigerinelloides) barri (Bolli, Loeblich
and Tappan) #WEEE%L, BEOHAIGHED»OKE
Aptian TH B EEZ 6N D (FUEIFH, 1997b). ELA Y
A PR o - s HERREETLRCEEELE LTV THE
BICHIER R RD 5 C S TER LAY, 20 EAICH 5K
BORWEERBICIL Ticinella & (roberti, primula) OFIHE
BHEMSA LN, OBE¥IC Aptian/Albian IERAEC 2 &
WTER. Lol Lhs, BEIIRERE & LIREHE
@ % Aptian, BELA Y R b 2 b o — LB IR EILH
Aptian, BEIEORIVEERE & ALLBILETE Albian OHIET
HrHrEEZLNG (BIBIED, 1997b).

£ z

L EXEBEOHRES
(1) FRLMOEMER T GEETE) OHRES

L& S SR-FRMIBIC DTS 5 ERUERE - IRRER ‘ 373

R, EREROBFICHEL TR, SRELRORTILIL,
Wi, R, FEEOSHRC L THESThNT
% 7- (A%, 1980 ; Kiminami et al, 1985 ; #CHE, 1987 ;
Girard et al, 1991 ; I/, 1997 75 &). Th o OFERHERIC
BT BOE, FEHBHE FHAEKT B0 kiR
GBovLTA T, WkEESEEL, HEEEEsEEA
WEWIHEILH L, FLTIDLD NEHRIERERD T 7
b=yl T4 v T ERDBEECOEELRMD 1 oL &
hTErk, LhLEBKSEAMEDOHRESE, FkUHEROZEH
BETRE#ET @580, FLogMRIcHwmT 3
bOLIEFARELERIZFEMNEDON. £3 12l RE
EOREAEETHA VS VERREEZBICELES 54 b
THBEVIETH B, TOEY 74 bidEHIEOBERI
W— b BB OTBKHEShTO 50 Gl - 108,
1999), AW & » CHBEIMFAROENBH THORE
BEWETES 54 +ThH0, BET00mLILE, EREFAE (FE
) b & d 0km KB LSRRI HE ) 2 —ATHEHL
TOWR T EMFALMER -1, &5, JOHBROREEE L,
NATas3RIA MBELED SN, BEKMEERLT
Wizl Eh, i TEASNBOVEERLEMTHE. FL
T, BmAAEFEEVG, KlE, T4 FTEOVuBRY
B AEE) PO aHE GREBIRETE) CERE
Wi 57 pHE (LEIRDEE) »REEEMEEGZTHREN
52ETHE (Figs. 4, 11). S LEIEMERH 150m &
Bl, BBBOESILREATImICET S, BILFD0TH
&, HENL - AEE TEIRSEL, B 5TV IBRT THER

LicEZEZoNs. ThookBBECEY—1 FE28
HOMBEDHONE I Eh D, BERE LS » TO o kilifED
~—IidiEmE EH A VIRBmA KETEL TV AT L0
»THB. —FH, LERPEHEONERABIhHES
ERAPARESEEDET LI - REDERET L F 1 b T,
EhOED 20% LT &0 <, BBBRIC SRR LBHKEERE Dk
U EEE EXITE 3 (Figs. 12-A, B). B h 35514
TAELTREE MRS L, FhlALdFirr 7 20 2PHRE
BAEERERESDEMICED SN, KEHRHETH 5 &
FEZoNnbd. IhSOEEE, FHBEHTHOHEEEEDL,
EEETEREOANEHL TV ETAREREDER LK
EFCRILA,

AR OB THIcA N5 L 57, ZlE - 74+
1 PEKUBREE & RBEMBHRO 7 Vo —~ 2 EREEE
cizﬁwﬁ%%ﬁﬁ@ﬁ%%mgamené.ﬁ%%%@%
(FLX -5 & OBERANT) OFHMEgICE, TLUEED A
e sCEEsmE s JIRE2, 1997), 8%
BILBRERBICRLTE 2. JIIFES (1997 12, A
o o kUEREOERE & £ D BEANER DER, S HERE
KKIEEEMDESICEE L EEA L, 1L, ot
DKL EEBIIARENSRAROAEEGEORERB IcH
ha. —F, LERMEXEOWEHERKE, CoEEEoR
EEREWE HEMT 5 (Fig. 12-A). COFEEEOWE I,
HAHBIK, ERR 2 EERSEro AL L, [
- BTN (BigiEh, 1992b) ] Db LML ik
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2 A ER) =18 Legend
ol 2 &_ | Columnar | Compositionof | Compositionof | € |£%| &1 2 7 rare
2:0 5%”5 section igneous rock volcaniclastics % E" § -‘é E t common
i mafic -— felsic | mafic felsic] = = | & | = abundant
&lo = 55 < < intrusion
Ze § 2= . mafic
A ENS 1 intermediate
@ 3 felsic
g wvvvvvew dolerite dyke
g = grrF==s microdiolite sill
‘g g 3 < Hachimori. : Hachimoriyama
gl |8 £ Shuparo. : Shuparogawa
3 & g 2 Shinpai. : Shinpaizawa
8i1sl |5 & Soashi. : Soashibetsugawa
SEIREIEE -V R S
St 18y .
> 2l2¢
E|33 —_
2183 : =
5= H =
Q : = oo
e
SE |
35 -
sl | £
318 88
23] =2
El5| 2E
alzl 25
5 3=
5| <
{71
-
5
==
A
- oy 2]
g 3
o =
EERE U
Skl 2 =
o
g
é Fig. 11. Litho- and volcanostratigraphic summary of
ol g g the Sorachi and Yezo Groups. The lower part of the
2 § = Sorachi Group is characterized by the mafic volcanism
A E '§ " that change to the intermediate volcanism in the upper
§ part of this group. The Sorachi Group is interbedded
< with two terrigenous strata and three calcareous sedi-
© Spetads ments. The radiolarian fossil is abundant in the
X Hachimorivama Tuff Member, the Ashibetsugawa
Formation and the Ochachadake Mudstone Member.

A, 1995, 1997), BefE@H: v v v @ Shrimp 55, JLE
TVTREOHHESRESE, OHBIN L EZELSATVS
JIkiE, 1994). O kA, EHER TRORBEEE
EETOWEE & FBELUSSE L, HERRD Vo SiE%BN
DPOEBEAMME FERILI EnD, ME LT VT AEE
BEICHIELE b0 —HEOMRY L EZ B LSHEETH B,
- T, SEBKESEC ORIR S ERE + s BB
THoOEs 54 v id, TYTARBEORETHERINIZEEL
5h 5,

2 EHBEO "Fv— b OHFEEE
TEHBEOMRIBICEL T, b5 —EENAIR “Fr—
N BIUHERESZREBLRBELTAONBIETH
5. LOEREMSF v — NCELZBFIZ, TREHSEE
HBO—EAERR L TV ETaRMES -T0E, Ly

L, A ICAFRL “Fv— b SEEBRENTOVAEESR,
AR B AN ORLECHA R TAHONE LD, HET
HEREL7- “HEhF v — v SREN S —RIC, FiEHR
METRET2L58F+r— M, dLELOTHENE, TR
BEOELOCHRT AERORFETFEENSE. £ A0,
THBHTHTAONIEESE, FREELTV LELEE
DKUBRBEPEKESHBEL, £ 1T, Wit
EH - REEDKUERPER - KA 5 2OF %% <
BT, BEHBLAPSET S BEHES b, ST CRERE
ORI E b DRI kLA S R EEEE TARTFIEC ST
n3, IhooB#» s, FEIROBEESE, EEE AL
BEECHET 2N KUMES T OFHERY L, iR
BEDTS v b VvEBENRELILEDEVTIS, CDLD
WEtE, EEEENoTINEZ CAENEE T &, KU
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‘quartz.
arenite

A sandstone of the Yezo Gourp

m arkosic sandstone of the Sorachi Gourp |
O voleaniclastic sandstone of the Sorachi Gowrp  sandstones of the Sorachi and Yezo Groups. The

O arkosic sandstone of the Oshima Belt

Q: quartz

A F: feldsper
AN R : rock fragments
An : andesitic rock fragments
Ba : basaltic rock fragments
Rh: rhyolitic rock fragments
Ch : radioralian chert fragments
Vol : volcanic rock fragments
Plu ol Plu : Plutonic rock fragments

EOY 7 VEOFEEHEEELULTWS  (flAL Parson et
al,, 1994 ; Clift, 1995 ; Stratford et al., 1996).

F7, BEEETESTAMBEICE, ) B 45m O
BB =y b (BBKBREL 7T VI -XEREDER
B, va—sto]lbv— b, HEELERERER, 2) KEY,
BEMOGELPEGRT ERbv—+, fmEEDETED
), 3) 7rEFA MG REERNIV—, HElEDE
WED “F v — 7, BiHEIER, 1998) &, BEOIMETRK
B s EERE T 2 & 5 7 CCD LUEDBIEIC IR & SN g LR
weltAEbRDONE, —F, TEHEREICE, SRS
# /& o £ (Tithonian), WX ~# ERETE O EER
(Upper Berriasian~Valanginian), FEREHEHED I8
(Lower Aptian) D 3B¥ETY —1 FESUHKEY -5
4 FESEHSNS (Fig. 11). D55, Mz ERENE
Dy —EFA B, BEAEDY —A Ko, &
i - 7494 VEOKUEREES, v—4 Fidso52
m P, Dl &b 10~15m LIEDOERETERSNEDT
(Milliman, 1974), #WBEXLEIEE Ld 5 O I3@EET<
FTHRELTWAEIEERLTVS, Pl &hs, B
[EEEOHERISNLBHELE L T, HEMREVEIED %l
¥ COREVEEAE T ARRCEASHEEE L TV
EMR LM TH 5.

2. EHBBHLEBEEEROBROFI M=o ILESR

(1) FEHMEHLIBEEROERBEE

EHEE L, KAEEE BREESEAIRE T 2RERH
LT, Fv— b kil - KILREEEEERE 4 23
BB E L Tang /s (Matumoto, 1942, 1943 ; 4 13
P, 1944 ; KB, 1953, 1955 E0BH). =0k, BRE (1961
Ik »C, &< OB CENBE/IBRBIER LIS
EBAEkE 2 &G E N, SIREME RT3 A
BREEESIC LD, BEOEIREBENEULLEh L
L, Zilh & R/ILLHTERB L CIbE OB HHES
KoNT, D) MEHRERRE» SBENEESIICFE L

2001—6

Fig. 12. Compositional variations of the sandstones of
the Sorachi and Yezo Groups and Jurassic sandstones
of the Oshima belt. (A) Q-F-R plots of sandstone
compositions from the Jurassic arkosic sandstones in
the Oshima Belt (open circle); arkosic sandstones (solid
square) and volcaniclastic sandstones (open square) of
the Sorachi Group, and sandstones of the Yezo Group
(gray triangle). The arkosic sandstones of the Sorachi
Group are similar in composition to that of Oshima Belt
of Tajika et al. (1984) and Kawamura et al. (1995). (B)
Ba-An-Rh plots of lithic fragment compositions of

volcaniclastic sandstones of the Sorachi Group consist
of andesitic and basaltic fragments, and are dis-
tinguished easily from others. (C) Ch-PI-Vo plots of
compositions of lithic fragment. In this figure, the
arkosic sandstones of the Sorachi Group and sand-
stones of the Yezo Group are plotted. The chert
fragments are abundant in the sandstones of the Yezo
Group by abundance of chert fragments.

T3, 2) WEFNOHIR T HIER S A TR SHERE -
DEVEED SN, 3) MIEREEE,SAH TS, MIEER
KBELTRERF v » FIEAONAY, HEMREFESAER
b, FMEEOMICEAZSEMERIE L, F0BERRES
—HETHBEELZONB LI~ GOl 1987 ; =ik -
SEEF, 1997 ; S, 1997h). R SDOWETHE, THE
BIEEEEHOBERGE, ‘F+— B 2ROEKERESEE
EETAHE (MERIIESTE & uokEaEns - B
REREOEBEAF L4 50E GURENEIHE ORICE
PRTVS, Lel, ZHEHEE LTSI h KBRS
FROMBIC b, KEEPEoBBEA LIELIEEZN, HE
DOEICIIREBEHOBEVFED SNV,

—%, dtEERE o TE B gt oy - K|
g iy, BEOERIIREBOWE - EEEAOME, 5K
HEOWE - BEREEN SHAHMBE~ZELABRICE»NT
W3 (Figidd, 1992a; 10, 1997). EL L5 HEHOE
fhid, ZRELHeSTIL T A 5N, RO =/ EHEBE
ERLSNABELD D0, 58 10m FRICELON
3. ZOBWESICEBEHRRSOFHNTOELABEEICHED
B EnTE, hiEdEbHMELBcbBEATE S BE
(1986 a) &, REREEBEBHSOLFEHBROBE» S, Bl
7% continental island arc B TH 2 DI LT, H%HEIL
active continental margin #iE &, BEHIOHEH K ZE L
B3I &ERLE ZLTANETS, BROBBEER
OHIED S, BIKERSEIKEBDEEEOMBICHEILED
LB, Thbb, REENEHHREDENEE v a—/
oll|BREREEHREOER Y, REEHMIROZEERL
R OR - L.

(2) BEOHERNSHICEHEH/IBREFRERTOEL

EHEROKRESOWER. BEOREGETUEREE
ET A KUBRBEICHET B LOT, BBYOGEENTFEE
EAEZFERW (Fig. 12-A). #2720, OEIRBERE & 7R
EWELRED 2 >DBHEIC/2, KEEMREEHE T 2 TS



HUEHE 107 (6) JiEE 5 sR-E B
FAiREET 57 VI - AEREELEET 5 (Figs. 4,
11). CopEiR, HEIN BB LGE - EABATS %
£®55E§7vf4hf BRI (Fig. 12-4). BF

RRSECEEENEL, Fr—bEASAEL. TOW
%@ﬁ%%i@l®ﬂ&lﬂ£#%%%ﬁu&%f%%
(Fig. 12-A, B).

—F, BEEETHOVERGET L+ rhsih, #
DR L ZEMEROEEROWE L IZEN S (Fig. 12-A).
BEEHOWSE, BREF40~60% %<, 055
F o= D 30~40% FED S (Fig. 12-0). COF v — 18
B o, =S84 Anisian, ¥ = J 42588 Bathonian,
Y a 521 8 Oxfordian~Kimmeridgian 7~ ¢ s {k
EHEHT 2 (GigiEh,, 1997a). C0iEd, TEREEoE
A, okleE, BE RKRERE, FREERPEENRE. C
DOEEDHRBME LT, BEEROEGHEFOATNE
(Hth -/, 1975 350850, THHEEFHOREMICH 3 EE
T, Ya sieftinkofERs s e nicBA L TLREEE
DEHT 5. AnEo#REYicE ZE8~Ya S0
Fv—F, GRE~ZBHLOGEIKE, BREENRL, HLAUuE
HrSR27 oy g n&En JilFEe, 1995), BERYES
DEMRIZ Y 2 5P ~% % /Rd (Ishiga and Ishiyama,
1987). %7z, TEEESEIZ 130~90Ma OERERT (L8IEF
7, 1986). BEBEHOVEOERMEMPESTEERT 58
HEEbOHTEILS—HLTWE L, BEBHOF +— &
FEBEEFDOF v —  OMBERN KT 2L (FiBiR
B, 1997 a), RFREEIRIC & EER L ERRCEREXLEE %
TR RREEORKEN LIELIEEENE I & (BIBED,
1997 b ; SIE - 7, w%)@tﬁb§,&%mmm%ﬁﬁ®%
BTHTHE I EMNTRHEEINS.

EHER CEEBHOMICS s AWEER O 2B L
12, MEHOBEAMMIICBWTT VT RERETAELEL
MEUEAERET S, Yo 7iEly» o QELF 0z
RBFHOERZMICE, FMATEH L cKLEEE LD
BEHD7 V7 RECTHEREEROHE D S BB YhAts
EhTwie, &AW, ERBEOHER LY 2 OO
DHtE (120Ma) 123, ZOBREHNEERO V- 46N
RETEEEE~EE LA $78b5, 120 Ma FiiE OIS
12, ZEH-BEEH TENAKLFEEAKRE LRS-
LhbEEDIT, TYVTREOESEHRMEEL Y 3 i2Mm
fk (EE%) pEEICEH L HionBilokLiEszc
DI L 7EE® & T NI ST 33 R Tih % - 7.
LD, WEBDOEELEEL, 727 AKEOEER
B O X DEEANICD B Y 2 SEMIMEOHERYI~ 2L
7. &SIz, 120Ma (Barremian/Aptian BBRMHE) T
i, 7 U7 KEEREIICE L TALIES & BEES AR
LTlbhidb -tc e EZ SN B,

# [33

ARREITO L Hrzn, HILKFOREE ELEHIE, Kk
IEEZ B8 (34808 CEEA NS - 7o, JUNKEOBEHIEE
Hi%, BRAFEORFE—BEIR, SR g o rEE

StRd B ZERIEEE - IRRER 377

—K, BNHERFOR WEHEILCRIERECHYE, %
WmE il vl BICREOHEEE I IIRIRE, $
KiEBETCEREREEEREEL T i, BHEE
RO=FE B, FACRFEOE 4 REREEIC B 1E
Wicdh 70 FEAR > TV, SIS LED /M
E - ETHAEBLUOBEEER =SSN BECRE,
BEEREOH A4, BHlTMEOM2ETELSEOES LKEE
K, ®ERkELEEEEROSEEHR, =SARER 58
HHEBEITEOA 4 I 3EHTOREE - B L UERICHE
LTBHEEW W, ZEHOMBAENR, &/Mrion
HE—K, BElEE0ILMERR TEHER > 7058
MRICEEEEBIBR L TSR BHE2E -~ 2. §THE
K, SO0 RICEERICRL, EERIHEEZV
fofsnis, LLEOF 2 ICEEBHEL LT 5.
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