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Abstract

Miocene-Pliocene coarse clastic sediments in the southern part of the Ishikari-Teshio Belt, cen-
tral Hokkaido, were supplied from the uplift zone which was formed in relation to the collision event
of Amurian and Okhotsk plates, and succeeding migration and collision of Chishima outer-arc
toward the central Hokkaido,

Miocene shallow-marine deposits of the Takinoue Formation overlies Pre-Neogene rocks uncon-
formably. The basins of the Miocene time were deepened upward and marine sediments widely
covered the central Hokkaido. Kawabata Formation consists of turbidites and associated coarse
clastics and overlies the mudstone of Takinoue Formation. This succession shows the early stage
of the development of N-S trending foreland deep-trough basin. In the Kawabata Formation, lack
of vertical systematic succession, the distribution pattern of coarse clastics and the multi-direc-
tional paleocurrent data, all suggest that these turbidites and associated coarse clastics were infilling
the basin as the confined trough-fill system (Takano, 1990 ; Tateishi et al., 1992).

Subsequently, highly bioturbated sandy mudstone of the Karumai Formation abruptly overlies
Kawabata Formation, and gradually changed into thick amalgamated succession of massive-graded
conglomerate, crudely parallel-and minor cross-stratified conglomerate/pebbly sandstone. Accord-
ing to the studies of the surrounding area, these coarse clastics and sandy mudstone are laterally
inter-fingering, and it is inferred that these coarse clastics were deposited by fan-delta systems
which might be developed along the east margin of the basin (Hoyanagi et al., 1985) related to the
collision event of the central Hokkaido and Chishima outer-arc (Kimura, 1981 ; Hoyanagi et al.,
1986). The above succession from Kawabata Formation to Karumai Formation shows basin-shallow-

ing related from the infilling of the basins and probably from eustatic sea-level fall.
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Legend

|_—_] Middle Miocene in the Ishikari-
Teshio Belt

----- Middle to Late Miocene

22222 along the Hidaka coastal region

/ R-K : Rebun-Kabato Belt
g -

I-T : Ishikari-Teshio Belt
E-H : Esashi-Hidaka Belt
M-T : Monbetsu-Tokachi Belt

Teshio basin

BB Haboro basin
[M Numata basin
I Ishikari basin
Bl Hidaka basin

Fig. 1. Index map of the study area (after Hoyanagi et al., 1986).
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Fig. 2. Geological map of the Hobetsu area (compiled and modified after Imai and Sumi, 1957 ; Takahashi and Wada,
1987).
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Fig. 3. Miocene stratigraphy, schematic lithology and its interpretation of the study area.

sion is after Sagayama et al., (1992).
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Diatom biostratigraphic divi-
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Fig. 5. Pebbly mudstone (Facies Kw-C) containing
large slumped blocks of alternating beds of sand-
stone and siltstone, upper-most part of the
Kawabata Formation.
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Fig. 7. Monotonous alternating beds (Facies Kw-E, Kw
-F) cyclically intercalates thick bedded sandstone
(Facies Kw-D: arrows), and comprise the “com-
posite alternation ", Kawabata Formation.

Fig. 8. Sandstone dominated " composite alternation ",
Kawabata Formation. Stratigraphic top is to the
left.
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EBRERIELEY—EYT 1 ~ZEERET DEEIR
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Formation. Stratigraphic top is to the right.
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] Kawabata F.

= Takinoue F.

[ Pre-Neogene

3U300I|d - dUBJOIN

4km

Fig. 10. Paleocurrent directions of the study area.
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—73, BEEEEEZERT 8581, 52D
WES )V -SBEES ERICEBRRNICEEN, Z08)
#®TCERERBL (Bxi) - LHEBE{L (BRHL
YW a3VERITCELRL), LESFDTIN
SOENENDAERYIE ARty o=y 3
KR DODTHHEDIIBNS, LEBEBRIBOF v
RILFIEHEREY) (Mutti and  Ricci Lucchi, 1978 ;
Walker, 1978 ; Shanmugam and Moiola, 1988) X2,
BEFPRIVFIEHEEY) (Hein, 1984 4R, 1985
Walker, 1985 ; &R#) - KL, 1986) LIEELZD. &F
E—RICRSBEE E ZEBN J 2B aEEEIRTH
RLUESHRBTDCEHEL, BE LT vRIUEE
BEBRERBNCEND, DEDFrRILFIEHEE
WEFBRIZN,

BEEHEEOBRSELSIEERBERIEES
NTLRWS, 1) BESEHEEEBEROXELHRL
BEEICHBOTNDCE, 2D EQHBMEAISK
UBAANEBAURT DERERT EHESNDC
&, D) HERERRERERIT SWES L ~S81
BEICERNICHEENDCE, BEDKHZERT.
LEAD>TCNSOENRBYIEItESICEFELE
RAGIOSENRICKIDEREN, NEEPICTEE
LEHERREEZ DOHTERERBNOND. KICILEE
L TCSRESHEORFERNICHEREZET D EHBNEDF
AEBRAEL THY, NEETEEDBRICKY
debris flow (Middleton and Hampton, 1973) 75
REL, NEBEPICHBELEEDEEZDND.

DAL EDERSVEE, HRUOBLRLUEHBERODE
- GBRELEAEZBIDE, | IREEEBRT D
EBMEESE (1990) - IIBED (1992 BETHRS
SN2, RS ORERY—EY 1 SCHEETES.

glomerate and pebbly sandstone, Upper Member
of the Karumai Formation.

CNIIBENICBHIS N HBRIC BULNTIER SN
Z, BEBRMZ DISAVVEEIERTHD. Ricei
Lucchi (1985) &% (1990) OHITIE, HEER
NDORBIHBIEF vRIVRICK DS EHATRENT
W54, iREBOBESEESEDOHROLSEIN
(&, DREBMBHFICR D TEFPRILADF
ERFBESNEL. FrRIVRORECZLUVNEE
HARBYMOMES AT LELT, AO—JT70
2 X7 [y (Stow, 1986 ; Reading and Richards,
1994) X, 722 T ILY 2 A T Ly (Porebski,
1984) BEICEROBITRESNTHY, |IRED
BEHEBIIECNSDETILICHITDBED—TIC
BLlgsEDEHESND. LEADTIUAIIED
(1992) DS IORERY—EI A ~ETILTIE,
RI75m0SDRBYMRGBICXDBEBRIES X T L
THEONDESNTULDH, IBBOESIIGLS
RKRELOSRE NCHITTRETDAO—TIT 0O
IIATLR, EDREDBRICHITFDIPTIV
VAT LDFEABESND.

BEE - TREOSEIHIERRE

BHEBCORBORBRSABEERNICERL TH
D, RRRBERSUEE - RREBEREUSHE0
DOERTEEBDHICHRDHONDEHTHD.

A. BRSHEDEE

BR—RICE S (Facies KN-A) © 1~6 m
DEEDM, PHI~ENNESESZRF OEESIIFDD
B~ ABEHDRD. ISR E2T D, BE
FEMITR>BEOBDICKDERICBESLIEL
ERHOND. FE TEL TIFHIDIAHEIEREE
BBELIROONDBEH DD, —MRICHBR
TEBZFD. BEHOBRT, SARE50cm T
HdD. EN1~5 cmZEDY ISR ERESS
BEHDDIED, B10cm~]FK1.5mICET DY
VST 0D, RS T EEBEDHH
2.

TRBRSWSHE (Facies KN-B) (&EsL
TYESREBT D, $&ZE10ecm~1 m DE=DM
B~Pigs - SBUWE - BRRsH SRS (Fig
11). BEEHEBELTERERT CEEHD. Bl
RIBAESNTHY, RELEIEEREICIHTICE
PGB EHDNY, EECBORBSIEREED
TRINT D, BEEMBEY Y TO1 T )T—
23K (Walker, 1984) H'FRHEND. SHEW
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HERALBICHHT D, PHIUMERSADSHBEIERIREG

SICIBOBETDDE, EBRICEBRCTTIC
I TdEDEHDD.

NXREBHSHWSE (Facies KN-C) 1m
~BA2mDEEDE VS TERR—ETRIZ
NRZWET MRS - SIS - BRINSHSRD
(Fig. 12). 2 VvABICE, BOEIICKVDRE
SNDTA P VNDTRETDEEGHD.
NREEBEWSHE (Facies KN-D) : =wk
E73 30~60 cm DFERRNRZBEBDFRET 21D
E~BEWELOHRD. YRR TA PV~
EBHIRFEETD (Fig. 13).

s> ILhESEEHE (Facies KN-B) - EB&H
B0cm FEDBIEE 2 ~5 cm DEEDY VS
DERHSHY, MMESC(ERBE TldddH MR
DBDIC KBIERCIBIESRBOOND. FIis
DEEZ TR, BTEEEEEHTBERENDEDED
D. JVILRBLEFT~RRERHRHOSND.

Fig. 12. Cross-stratified conglomerate and pebbly sand-
stone (Facies KN-C) overlain by cross-laminated
pebbly sandstone (Facies KN-D). In Facies KN
-C, arrangement of pebbles form large foreset
bedding (FB), Upper Member of the Karumai For-
mation.

EEtE8 (Facies KN-F)  E&70.56~1m
DPRI~ENSE, ZOLAEEDS2~5 cm @
BEDYIVENSRD. |IREICROONDEE
WEBEBROERZERT.

BEWSHM (Facies KN-G) 1 E&10~30cm
DPRI~ENEE, BE 3~10cm DI)L~SD
BENSHD. WEERBEZTSRILEEER
g. FE—8C, HI~ERTERBRLNRTDE
BEREND. W TRICEAEERBEIRDD
N0 H257, BEFEETERERD. &Iz
C<—BOWSLEIC, BRI10cmBi% - BS 3
cm RBDXWINEN NV TILETROHDND. 2L
FECIEHHT~RREBIRBDOSNDSC EHHD.
WE>IL~EH8 (Facies KN-H) &L~
SZEEREL, BES 3 cm KiBDMAINS =/
2. WslERRBEZRL, DHITDCEBHD.
ERCEVEBIABECIOBREZT D4,

'

vegetation

Fig. 13. Cross-laminated pebbly sandstone (Facies KN
-D) overlies parallel-stratified pebbly sandstone
and conglomerate (Facies KN-B), Upper Member
of the Karumai Formation.
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Thalassinoides, Planorites, Chondorites £k M 4 B
{LEHROODNDBETH2.

B. SHEHOREKRAEKEDT
BREBQWEYIVNSHEIE<RET D TEE
&, FOMOBRISEN SER =N LEREBIC KB
=Nd.
THBRFEEAVEWESIUSBHEDH D DERRES
N, FNCEBWSBZHED. ARIEBEILE
(Figs.2, 5DJL—k 2, 3) Tld!llimEERE2pICF
EJOBREBEEEHOBILTDEYD, SHEIRE
2. EELEZEDBRRIIRRETERAL\., FHME
g (8, IL—~7~9, 11) Tl3d, EAP~FEEZ
NADDOTELLSD. EMKBLE (8, IL—~
12) CRBUTEBLIE<FHET DS, /llimEED
BERIERBI T 2.

FEEE, EEREEMILDOME (Figs.2, 6D
JL—k2, 3, 7~9, 11) Tl BEL TCERE
T ORR—RICEEEB - TBRSWSEZER
cL, EEWEE - BEEE - WEY)L~S8D
SRHDWEYIL~sEBEEMD. IS TRsiits
BHEEE, BEEWEYILNBBESEERS. &
BUVBRSEESEICE, FNICRREBRSUS
1 - AREBREWSE - Bs> /L ~sSTBa5
NNd. —HWSEYILASHEEEGER, FNICh
R—RICBSEE T CETHDD. WsYILLS
HHEEEBEEICEBBOTHEBTIIEEL
(Fig. 149), TEBHOSHBTD. WEaY /L8t
F0.27END, WERLTAmESL THEDE
DCEBHDY, BRIIFEHDOVWSERDIG
B3\, WEYILASBEEEDS<—ZIZI,
IO SRR —RICESE - EEBWSHE - 8BS
HBMOARETSD, 7~10m O LEHBRILY D Y
23VHROEND. —73, FEEBREZDMIN
(Figs.2, 6 DIL—k12) Tl&, LEZBIEWEIL
NSRS EETARE LESHENERI LT 5.
TXREBSERWEERINE COHBEREN, BE
BLREOWSY IV ~EEEEEZES. BEETE
IO SRR —RICESEE E X TRBR SIS
18 - EEWSE - BBUSH8SRELT, 2~7
m DBEERE LA O w3V ERDIRT.
—BI2IE, BES 6 m ZHZ SRR S
ZEBREICED AR o evia> s, 10m
PUEDEECDEDTHRENSD (Fig.15). D
BEEOBRSEZS0DY /I ~E7 0w Ea880L, &

DOTFEBEMIBEEATRRLT RS2 md
FoRIUIBEZERT.

C. &l
FIREBRESBECRET OV T T3
VEE, RREBRENSHEICEET DS ALY
REEBEHOSTROZAELE. BEARICILRDSE
BENDBEDE, BRADIFB\DROTHBHOND
(Fig. 10).

10m

o boulder

silt \ ©, Pebble
| "\ very coarse-grained sand
medium-grained sand
very fine-grained sand

Fig. 14. Columnar section of the basal part of Upper
Member, Karumai Formation. See Fig. 6-section 2

for location.
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D. EBREDER

BREETPBOERZRTWES )L ~BBICEE
MBIESTFEEL, /IIRBDY)U~BEEBRL T
RNBATHT A ADRFZZ<EEG. S<FNICH
FNSBEUWSHBIIFBELSSERICEBEZERT
73, BROEBNBELCRDEEZIONDMBEBBE
B|MEENEL. LED D TSELSIEFRREBRIUR
DOFEPRRESREBEND.

EREE FTPESIUETREZER T DIRIR—RIL
=48 - BEY )L s8E18 - TRERSIEE
- EEWEE - BBWSEEE, Walker (1978)
D “I—ET 1~ EEHET HBRBERY” [CNtes
Nd. —AHTCNSOENMERMEHFLTC, &
NICRRHEBREWSE - RLXEBBREWSHENE
VEND, COKDBRNRHEBIT DBEBEUSOBS
(& Winn and Dott (1977 ; 1979) - Hein (1984) -
R (1980) BETBEF vRIVEBYEEIRENZ
BIXo, D TILIHEEBMHSDERESHE (Mae-
jima, 1988 ; EDIE A, 1995) HHY, EBNRICK
DERSTUERBLEEEZISNTND. £BBEDPIC
FBHOND—EBDBEBUWSHEOWS LAEICIE, KR
CRDERENEEZEZ DNV N TV
FHSN, Cheel and Leckie (1993) HRLIEEK
BAR—LEEYICHEECE 2O 5D, LD
LCDRDBINTILDEFEIE—IBOBEICIRE S
NTHY, RPDDSHAEDMERIRDEBRIS
NdCEHD, BEARNC ERBEEREBRIFRTH
BLEEDEZZIS5ND.

B EOHER (SH - 8, 19/ 1% - 6
B, 1960 ; S5 - A0E, 1987) ZE=BRICANDLE,

ARFTHRIC SN\ TRERBD TRBEEBL T DUE
VLSS TE<SEET D, FHCIEEL
THEAERT EEEIC, FRBEBRTDROA
HADEEY BRI BRI HAFIND. LESD
TR T ETBERICH DML, JOEEN
CENFRISEERICH DEC ESHEEND. SO
BoNCORAOERZHNE CERDE, BEBH
BHRBCEENRBYOEBRVNS{CMES
(Figs.2, 6 DIL—~11DED) CHRIBL, RE
(Zdedws @, IL—k2, 3, 7, 8) N&EBES
LASEERC, ZORIGTRIENRBYIDRAIZ
2 U<EMEIDRET DWEYIL~BHEHE
LEEBASND.
COXRDIPEMPSUCFRZEL 1z, BEREIARUE
MEOBRENDENEREEL T, REEH
(1985, 1986) - EEELLIEF A (1992) THERESN
TWBEKDIEZ, TPUTIVIIARATLBEBZIRT
V). BEEEBOTEE - CHBOSHEEER, RO
(XML EZZNZENDXERIERRNDED L,
TEBILZ & X (& Maejima (1988) DE&HE L =
@ TIVI MBI TOT IS —EEREREYIC,
FEERBETZTILY AO—THEDICENZE
NNEETE S, 2L Maejima (1988) DFHITI,
BNESENELRICKD I T ILY AO0—THE
WM TOTILY —EREEMICENN D, BEE
DHBEPICEREAD T 72T IS DEREZERL T
5.

—TC, TEBEIRRZNEBRESUNSIE - NRER
BEWSBZEDZNS, BELS LSt T D
vy avaERL, FEYTVIIVERICT Y

= ﬁ Alternating beds of
—_— i——_ _—— ——— sandstone and siltstone form approx.
= ﬁ repeated thinning-upward succession 5m
— talus
talus\ e
i ————— 4

Fig. 15. Basal part of Nina Formation, consists of Facies KN-A, KN-F, KN-G and KN-H, form fining-upward succession.
Thick bedded conglomerate (Facies KN-A) contains many large siltstone blocks.
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IE JRKBB

RIVBEHNERENBDRBREOREND, BEF PR
JUFSIEHERE YD (Hein, 1984 ; #&, 1985 ; Walker,
1985 73 [CRELENS.

PHEEBRRDREEE

1. BOLE—)inEERE

N IRBHRUZDIEZBES, RBRBASIIBED
FINEBILT 258t aRT MIDED LES
KUZDRLEHOSBEHRI D EL, PR - 6
¥ - BEEBRTRSESNTND RIIED,
1986). MBEBRICHTDHREDD, COZEH
=2 RERRRDREBIZDIREREZ NI CEA
S5NTND (R - XL, 1986 © RENSEA, 1986
£RED, 1989).
SOOESHHBERTIE, | IREBEERNICREES
~EBREDHEEYEEZI SN D, Wsdilhsla
BZERTY Y+« ~SE NS RIETRER IO
S—RRWSICELILTHY, aRaT —9053
ADECNSOWEHBYIDIS - BfRIEEICER
CRDBOD, HITRDDDEGEZERDOTZHBIC
NEDEZEZIOND. —SBREZENDMEENEZ
DAMEHESNDEEDD, HRBICHFELER
BEOORALCBEOD— T EEZID5ND.
UEDRDBERY, OITEBRRD! | IREEEC
HTUIFEDDEDDR>ESHTERL. BF—XKIRE
BB D PSR CIERRAICEEET DE—H5
BTN D, EICFPRILARICIRDBELET]
TEBM B ESNE CETRESNTID (RY)
- KL, 1986 ; R4, 1989). BMEMRDIREIAD S
CITHEBERD!  IFBHIUBEIHEBERDZZEDL\
TNICHNTH, MREBRERICRE—BEFI
LWL SHBYIHEENELEZEZBNTNS
(RENZ7, 1985 SRIFD, 1986). EELBS
JERZ TR NBU SBET v=RILDFESHERE
SNTVD7 URIIZD, 1986), GRIEBRTE
DR DBF PRIVDFHER>BRSSNTLVEL. F
ZER - BeEEREZDEhE CRET D,
ZENRVIBOHECORBIHRBIEZNENIRIL
LTWEEBA5NTWLD RIIED, 1986). L
E O TSOQDRSHERD SHESNDIERS DR
BEE, RBEOHBETHIRE—BaFIEtE
DEDRDIREE - AT LTEBL TLVEDDIE
TEHTHY, SBOKZEIRE Chd.

2. limE — &SR

I imERR BN BHONDE VRSIEREE DR

E, O LA TOREBOREEEY (BEBTH
B) ORKREND, EBRROBEICHERREDD
NEED, EPN\CXREBICHEESRBELECC
PREEND. MBEBRICHIF -T2 AR
SRS TIL, BBROFIRY FBHIS—T~
ABERHD DOBEBTHORFZE DT, |imEHE=
BTHOABZEE D CEMRSSN TS (R
W, 1992). CO>—T 2 AREREHaq et al.
(1988) D I1—RY>—HRICHFS13.8Ma D
BACEETHCHINT DEHERSNTHY (R,
1992), |likEA SBERICH T TORBILEBEDIC
DNTEPIREEREERIC, EBROBEICIIZ
OA—R92—DEHIEBL T\ 2N DD,
—ERIED (1986) [FEHERDREIND, BE
BEZDIESEEER T DIERIBY RIS IC kiR
I8 WURDSHBENECEL TS, RIIED
(1985 : 1986) (FCNDDHBEBHEIBIEZHEBRR
BRBOTRELE DI PUTILIEHREL, 2O
BHICEUFE DT ERITADTINE - PRICBENDE
RE, TNFTBETH OERFE—BSFREBE
DLERERERTDEDERAE. TREINEEERBIC
BOONDIPUTIVID AT LOREL, HER
DIBIEE EBICERBDEBREDRICERIRUE
HDTHDENZD.

3. BEE-ARBEERERN

BEL 27, BEECERBOSHERERCRKED
F—8RNRL (EBWLED, 1992, NSO
DGR TIERL). AAFRERHICHNTE, &3
BOHEES AT LIFBETF v=ILFSIREE) DTN
ZRBICRLTVDDT, BEBEEIRED. S
DRVILEA DFHMBRHBEIWETHD

F & B

CEEPREBABERIC O T DPHLIERS
B, <2l - BEE - gXBOSHBZEH
L, ZOHEERRZEZERLUE.

1. NiRBEPREPHECRELES S TRERR
ZBBELE, ROOUREBERI-EY T~ (B8,
1990 ; ITBIED, 19920 THY, WEHEEWDHIE
- BIREEICHRICEDEZEZIDNDY, BIERD
SOEBEH DO TNEEEZIDND. LALIDE
BREWDEDICIE, SEROGROEND—BDTE
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BDICEESNSIRBENSHEBRICARAL, BE
O—JZEBRL TWEEZBIDND.
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