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Composition of clastics of the Sorachi Group and the Lower Yezo Group in the
Inushibetsu-gawa area, Hokkaido, Japan, and their significance

Kazuo Kiminami*, Masayuki Komatsu** and Kiyoshi Kawabata***

Abstract - The Inushibetsu-gawa area in the Sorachi—Yezo Belt, Hokkaido, is occupied
mainly by the Horokanai ophiolite and Upper Jurassic-Lower Cretaceous sedimentary
strata. The upper part of the Horokanai ophiolite is assigned to the lower part of the
Sorachi Group. The sedimentary strata form the upper part of the Sorachi Group and the
Lower Yezo Group. The upper part of the Sorachi Group is made up of volcanogenic
sandstone/siltstone, tuff and green shale. The Lower Yezo Group comprises alternating
beds of sandstone and black shale with acid tuff layers. Fossil evidence and field
observations suggest that the upper part of the Sorachi Group conformably overlies chert
of the Horokanai ophiolite and is overlain conformably by the Lower Yezo Group.

Geochemical signatures and a microscopic examination of sandstone, tuff and
clino-pyroxene fragments in sandstones are indicative of vigorous, andesitic to basaltic
volcanism in the provenance area from which the upper part of the Sorachi Group were
derived. The provenance area must have been an Early Cretaceous volcanic zone, the Rebun
—Kabato subbelt in the Oshima Belt. On the other hand, the sandstones of the Lower Yezo
Group are considered to have been derived from a provenance area composed of older
sedimentary, granitic and volcanic rocks. The lithological features of the provenance area
of the Lower Yezo Group correspond to those of the Oshima Belt which is constructed of
Jurassic accretionary complex, and Early Cretaceous granitic and volcanic rocks. The
above mentioned results indicate that a broad upheaval of the Oshima Belt took place
concurrently with the shifting of depositional stages from the upper part of the Sorachi
Group to the Lower Yezo Group.

Key words: Sorachi—Yezo Belt, Sorachi Group, Lower Yezo Group, modal composition,
geochemistry, arc volcanism
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Fig. 1. Index map showing the Inushibetsu—gawa and Chiroro areas, and tectonic divisions of
Hokkaido. I: Oshima Belt, I’: Rebun—Kabato subbelt, II: Sorachi-Yezo Belt, IIl: Hidaka Belt,

IV: Tokoro Belt, V: Nemuro Belt, Sa: Sapporo, Hi: Hidaka, As: Asahikawa, Ho: Horokanai, Ob:
Obihiro, Mo: Monbetsu, Ab: Abashiri, Ku: Kushiro.

RERD 6> F WK N, HETELRESEYEHS
Ak tg e e de, REFIHE & 2 03, 1%
MANA 7 44 54 b pSERIEIC 3 5HsR & L
T#E4TH%. Asahina & Komatsu(1979) i3, &0
HBIZBWTA 744 T4« V=T VY ADEER
U7, E72, BB (1980) % Ishizuka (1981) i3,
DA T 4474 F DEBNRECAEMERK %G
MCHEET LT, 20474454 by —r R,
LEBENHISkm HEINTEY, T X DEKR
IR DBFEERT ( AUV YN—Y v 4 b, FF4
b, HEE, WRARE, BRARE, XREER
WE-—NA T 7R85 4 b —BIKEDEEHE, X
REERESE, BEHRF vy — b (A, 1980). &
ERELERKEE2HEENICE S (Asahina &

Komatsu, 1979; A%, 1980) MMANA 7 4 454 +
DEMDLRIER, ETRIEAE, IhE Cos
KR AN TW3Y, ChICRET 2HIEORBER

BT E AT pI ST Wiy, EEE
ERANERROIZRINNA 74474 SO LS
X, ZOLMERZHEREEL &b I—RICEAE
BHurabvohTnd, LT, ZHBEZ, TR
HERHICLIVEDLNS, ZOHISIC BT 2 24EE
EIEIEERERE L ORI, TEELEINTWVS
(EARIZH, 1958).

BT, A 74254 VCRET 5EHEEHD
EHEREAEEN, BB TR
DEFER, MEFORBEHEKRS O THRSET
5, %72, IhoORERICEDE, #7445
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Fig. 2. Geologic map of the Inushibetsu-gawa area and localities of radiolarians. 1-2: Lower part
of the Sorachi Group (1: greenstone, 2: chert with tuff), 3: Upper part of the Sorachi Group
(volcanogenic sandstone—siltstone, green shale, tuff), 4: Lower Yezo Group (turbidite and thick
bedded sandstone), 5: Tertiary system (sandstone), 6: fault, 7: folding axes.

4 NCRETAIHBEOEESPRTHIOMEIZD
WTHEMT 5.
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FEHIER I X, MEECE, ARE, BXEE, R
TRE, N TR IFTAIL b, Fr—1, BV
7% - THEERAREEE, FE=RREaE?D
i3 % (Figs. 2,3). lEHE»SF +— M TR, B
MAA 74474 COBERYWTHS, LY a7
F— TEREHRPEEE I, BHBHO—I L T
BEBMHTHD, HE=ZRL, _HELEEZECY
EnokkIh, BUoHE L 3WBEERTH 2,
1. 2R ’

FEROEHBEEE, T X VRO 3 DOEME
Fa=v beRaEhs  ZRE-—- AT
AZA L, Fr—1b, KEEREE (Fig.3). Zh

53003y b OEMEHMEIE, THZB LTI
FTangwd, BENCFNTNEENTHS, K
BT, WIINA 7 4 494 + O AR T 2H]
THEBPTEHEHTE, BErENERELEE T 5.
A TRE-NATOIZFAYAL L

PR ERERHRERE, "M T7a27TF A4 b
DO END, BFEREEE, £o<{8EnR
v, REREIE, REEEERST, 22BN
WETEH L EEEINS, {LHEEKE, hs
PEEEFEOLRETHZ I L E2HERLTWS
(Ishizuka, 1981), Kz =y I IZEEH m E
FTELREF v — LDV Y ABERREEIND,

B. #¥—%}

AKz=v M, REPFEDOIKRDS L IZBRKRD
Fr— b BIUVF ¥ — MEEGDL OSBRSS h, A
RTFEREGTOBRICH > THMmT 5. BEIZHEE
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Fig. 3. Generalized stratigraphic sequence in
the Inushibetsu—gawa area and sampling
horizons for the radiolarian analysis. 1:
greenstone, 2: chert with tuff, 3: green shale,
4: tuff, 5: alternating beds of volcanogenic
sandstone and green shale with tuff, 6: black
or greenish black shale, 7-9: alternating beds
of sandstone and black shale (7: sandstone <
shale, 8: sandstone#shale, 9: sandstone>
shale), 10: slump beds, 11: thinning upward,
12: thickening upward.

ZHROH, B TEHELDF v— VMERAESHERTE
5, K2=v FDESIZ, S0mBEEBEES NS5,
HMARLREBRF v — N BbIFrThy, »ixD
DB B EL TRV EEDbLAT
Fr—bEEEIND, K2z=v bEeZFDOLE TN
D=y b & OEMBEARIE, SEIOFECIITHERT
ERxdpodz, LrL, AKANBY)IEZ, Fyr—PEX
BE-NATO2 72874 L BRBREWHBBRI
H3rLTw3, BRMTICHHFET 2H-EF ¥ — b
DEA» 51X, &L OREHRIEAERFERINS,
C. KILEFRRES

K=y Mg, KIUEEDE.- vV b E, BKE,
RO (EE HE, EOHEEEESE» RIS,
Koy bz, EFORCHEERIBEEI LR

0 5M

Fig. 4. Lithologic succession of volcanogenic
sandstone/green shale couplets in the upper
part of the Sorachi Group (see Fig. 2 for
location). 1: coarse to fine grained vol-
canogenic sandstone, 2: green siltstone, 3:
siliceous green shale, 4: alternating beds of
siliceous green shale and siliceous black
shale.

W, 2BEIL ¥ 300m THB, Kz=y b DT,
REFEEREPOR D, &7, e B8IZ, kS
FELREOESLDAERBB L VEKED OB
ahsd, e BRI, 2L LT EAcMBbT 5.
KINEFEWDE - REEBERBDO 1Y POES
&, 10cm 25 20 m TH 5, KUIEEDEIL, —
A ARt e b2 R L, BWwd DT 16m iZET
3., BEwKIUEEWE fREESYy Mg, EH#
Pifbd 2R =y b EEOTEHICEBRL, 1 &y
FAOLEFRA»> TRAIME EHELE R T
(Fig. 4A - B). Fig. 4A 2Blic§ 3 £, ZDOEHEE
B EHCE»P>TRDEBD Th 5 H~Hk
Wa, &Ey v g, REEEES, ROEEES-
EOBEEEAARE, YV MNEPHEEESR, LIFL
W% OB bR 2&t, WER, FELEE
BEAPFELZEL TV, HL0HEERELT
BY, FETHI, BHENKETICIZE S OKILE
ERPHGEYPRIBCEE SIS, REFINIERE
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DERBVOEEICSVWTR, BE&L-AEBD
Fr— bR 2008 LEFICBEI NS, WY
YR, FNFNEEL 2MBETHY, FILL 72w
EEOESHIcEENS, Fr— VX EELH
~HERIRD L, TFRBL T3, Zh o DERE,
Fr— bV ABHEEBMEAR L DERS L
ZERRLTWVEG,

K=y M, EX# cm~3m OBEKEEL2 LT
LISERIET %, BIKEDZ 1L, BgEazEL, ¥
W SR T CORBETH B, BIKEIL,
YEDOAE, EA, B{EL, AR I UERER
B KIUT 7 A oK s, BEKRE Mo
7 AF v 7B ERT., K=y D& EHIK
X, B S cm OV AR~ AEEK
BEAES NS, ZORBEIKE R, RIEESER,
Ef, HiMERA, AE, ANGZEOHVRTF» 5
BEh, BEERO TZ LY, I DEKEDERER,
Aazy VERBBEOT CEBCKILUEES Do 2
ZERERLTWBDESS,

2. THIREEH

R THRERBR L ORMBIcB T 58
FERIZ, FEEL 3N Tz (FEKRIE,, 1958).
L, Bz ki, Fxo7F—7 1320
ERBETHLIEEBRLTWS, THIEEERE
1, BUHRIKEE o E L BAES L DAE,
SHERENE, WEDL IFLBEDOREL /2
5 —E¥A4 NTHD, KEFO LRI, FAEHTRE
s hihol, KEFHOBEZ, 300m 28z
%3, AEBOTLHRERBERHIZ, 2FL L T LAHEN
b4 5. KBHETOWER, KAGBR2ELTED,
HBDOMED & EHBEF OWE L ZEF XA
ans, REFINEROERB VLTI, BREEAEF
WEE 1m BE OMR L BRIEERIKEBEN - 5 L&
HENFER S NS, BIKER, BB POz EIX
B, HBEZELTWA3,

3. BHBH L THREBRHE DEFRR
ARRBVOMEICB T2 BREICE ST, &
Bt Lo S THBRRERE T Cr0 oA
FEZEAL ORFEEREIC L T8 10m) 13, IRD EB D TH
%, &9, BHBRESLHE, BEOELKILARE
h~HIR ARV D ERREL REESED» S
B ENn3, ZOHEYMIZ, EHZAE»- TKEE
OFREHIRIRDE~Y IV N EOEBRERB 2 S A K
o LEBHEECHET S, S5 EhcEy»d
L, oI TEIBRBHONEEE L tEWY —

54 M ELBRGEAELOERBIERL, LA
HRALLTWL, 25w EEEbR, B

ETERMRRER L S BEEWBERIC D 5 I L 2HY
m~L T3,

—7, REFIREDOERR VLTI, WEFOE
REBFEICH S DAT > TRBBFEET S, ZORAT
TR, BEBHIm DY, A7 SREBHPA T
YFTay IhoERENT VS, ATV THOHR
WA 1%, BBEET T 30~40m OFREfEICH =D &
{EfL, BREEBLRIER S v IR AawE
(BE&#y1m) BWEET 2. ZOWAEER, ZHEHT
OWEZ L LELT 3, L, A7V 7Rhow
X, TRNCTEHBERBHCHEOKEEEEL 121
EThHD, A7V THPOEREZ, TEHI L1
TBREEE, F - EPBEORAEETHS. M
oY, MEHOBERTICHELET 2R V7
WBWTIE, ZHBHOESR L THIBEREHOER
EMBELTWS, IhoDBEERE, WMEHIES
BMRICH BT ERRTEE DI, BHIBRHOHERED
o TEIRRER OHEBICBIT T 2RCHERAZD
—EBRA S DOERICE OV REER Ko L%
BRLTWS,

EHRBRHOVEAENR

AHR DO EHERED & 13, REMEADOEHITH S
NTwind, Fvy—hr2=v B L OKILETRERR
[BEz =y b s ERRECEN 2 HEHEA
BHEST D, Fr— b=y b BIOKIEERRES
2=y POTEHLDELT ZHERIEAICONT
1%, Kawabata(1988) 2 & W EFDEENZINT
W3, BT, &5 TEERRER L DB
WZEHIERR EE IV EonbEEREMZ T
EROWE 21To 72, {bEDOEHMS EBHEIX, £
hZh Fig. 2 8 XU Fig. 3R L7z, %8, HKEH
LR DOF L WEESCERFFEIREN IOV TR, 5l
BTwmT2FETDH 5.

Fr—braz=y bHOF ¥ —1b (Locl) »5id,
Hsuum maxwelli group, Pseudodictyomitra
primitiva, Parvicingula wmashitaensis, P. hsui, P.
dhimenaesis, Ristola altissima, Eucyrtidiellum
ptyctum, Cinguloturvis carpatica, Sethocapsa
horokanaiensis, Emiluvia hopsoni 732 ¥ DFEDEH
T3, I OREHEY X, Baumgartner (1987) O
ZONE Cl1-C2 o £ @B M ¥ & <, late
Kimmeridgian~early Tithonian ZX{th& 3,
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KUPERRBE 2=y b OTE D & thEgic 2 13
TORBEFHEEE LRFROOKIUEFE YV MNE (Loc.2
~5) > 51X, Pseudodictyomitra carpatica, Archaeo-
dictyomitra apiala, A.
pyramis, Mivifusus wmediodivatatus, Parvicingula
Sethocapsa
S.  kaminogoensis, S. pseudo-

excellens, FEucyrtidiellum
cosmoconica, Obesacapsula rotunda,
horokanaiensis,
utevculus,  Acaeniotyle umbilicata, Ewmiluvia
hopsoni, Vallupus japonica, V. hopsoni 7z ¥ D%
BREBR O BENET S, Zhs OE#ERI,
Baumgartner (1987) ® ZONE D-ZONE E1 %#CjE
(1987) ® Emiluvia chica %, Aita & Okada
(1985) - Aita(1987) @ Ditrabs sansalvadrensis
Interval zone DRERKFE L L < YUT 3, Zhdick
D&, KIEFERESE 2=y b OFEH» & HED
1, late Tithonian~Valanginian £ # % 5 h
5, — 7, BEED > b Vallupus hopsoni i3,
Pessagno et al. (1987) ® Yang & Pessagno (1989)
IZ & % &, late Tithonian OEHIKIOV > ¥ (5 D
Zone 4, Subzone 4 beta) 2 HT 2 L I NTWAET
HbH, DX, ZORBEDFEMRD late Tithonian
CRONZHEEEDRL TS,

—7, KILEFREEZ= Y N OR EHROBREE
BB L RES» - EEBESE (Loc. 6°7) 5 13,
Archaeodictyomitrad excellens, A. lacvimula, A.
puga, Hemicryptocapsa cf. capita, Pseudo-
dictvomitra carpatica, P. leptocomica, Ristola
Sethocapsa uterculus, S. kaminogoensis,
T. pulchra, Williviedellum
peterschmittae, diaphorvogona, A.
umbilicata, Holocryptocanium barbus, H.
geysersensis ® BEH T 5, COBMEHEE Y I,
Baumgartner (1987) ® ZONE E2 ORERRIE » 5811
THEEBE, TRNIVFLOERE2RB T 2ES
e, i, KB (1987) @ Cecrops septemporatus
W S Archaeodictyomitva laclimula 5 B33 2
L DOILBEELIE ., IO DEEMLS, ZORE
& IX, late Valanginian~Barremian O %
~TEEZOND,

BEEDE— FERK & EFHER

EHIERH L L U THIERERT OWE PRIK S
DAEARLHIFEE - M EZH S P T 5720, BWED
E— N, W8 - 8KE0eEFE(bHHERE, 7
B ERHER DL FEMRK 2 BT LTz, T — FHERK

boesti,
Thanaria conica,
Acaeniotyle

&, P~ ECOWT, ®4 U H 72 NER
eV, FHEH 12D % 500~600 HEHEIE L 72, &84k
BorHT L, FeO WlERE, ZhUNDERS BT S
AR BV L B, %72, BEHEROHHTIZ I,
EPMA % w7z,

ZHIERT OWE & THIBRERERH T OWE L 13,
ZONBEOMHERD ORZIZHATE B, & — K
BWTHHEBEHOMEZ, HBICER 2, ZHE
HHowER, REE7Y 73 LLBEEYY 7T
b, AEICZ LW (Fig.5). AESERR, ©—F
HRTOBUTTH 2, RELERFDEERIL, £t
EL, FBRROWER, —&cEANER & A
AEPRVEL, ZOHMEE2EDbELEEER,
E—FHEKTI~1%TH S, BE D% ITKILE
ThH5(Fig. 5). Bz L > TdE D 0BED KL
HIABEBENS, T— FHBROBIEIHTz>T
X, IS BKIUEEFICED . &EEhokL
BERPEDEEE, HYTURBTHS, %D
KEER X, ZOoMBroRIUEELHEEIN
%,

TEHRREHFOWEZ, BEYy X ThY, %
MR OMAECHARTHEICE T (Fig. 5). e
DO—EX, PRV DEDFELGE AV N 2Et, B
FUEEEL, FARBHOWECHERTT > )
<, B— N T IR LATTH 2. EHEWIZ, Fh
AT, BER, H{ER, ¥27OB, YLarEs
SHEENS, BRI, Fr— M SRLVEBLTE
D, HEMRER2E& L) L KIENZ KRS, T
IOEEEDBER VPRV EEIND, Fv— MNER
1%, BREEECHBLELTBY, 28—
HERFCZ—REEDLONSE F¥— b & D EESD
HEATWHS,

TR OB DMK & 272 BRI B
%. #iz1F, Fig. 612" L 72 SiO,—TFe,0; (Fe,0O,
WHEL .28 K& Si0,—MgO Kick-5< &, T
ERRER R OBE (AFEEROFE & & bz Fig.
LIZRL 7 TEEHBORB IMZ Th 3) 1, 22
BEFOWEICHANTSION & W E &, MgO®
TFe,0;1c X D Z L v, Z &L, ©— NEER O
EEDPFNNTH S, $72, ZHBHETOEKED
bR L, FIBEER ORE DI & X <M
LTk (Fig.6), RILEBETHS, ThiexL T,
TERMRREREF OBEKE (AFEBR I 5 EIK
BENBED L CEMUL T3 TREMBORE %
AL TW?S) O3Bk, ZaERtoEnL
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Fig. 5. Q-F-R and V-S-P plots of sandstone compositions from the Sorachi and Lower Yezo
Groups in the Inushibetsu-gawa area. Q: quartz, F: feldspar, R: rock fragments, V: volcanic rock
fragments, S: sedimentary rock fragments, P: plutonic rock fragments, 1: upper part of Sorachi

Group, 2: Lower Yezo Group.

. d ax
% 3a
a{ MgO L4 20

. o A ie
°
1 %DA. o)
Q
&(oo
o
%
TFe203
71 °
] e

] °
5] 4° 4

4 °x0

A
X
1 X
T ¥ T T T
50 60 70 80 90 %
Si02

Fig. 6. SiO,~TFe,0; and Si0,—MgO relations

of sandstones and tuffs from the

Sorachi

and Lower Yezo Groups in the Inushibetsu-
gawa and Chiroro areas. TFe,0; is total iron
as Fe,0;. 1: sandstone from the upper part of
the Sorachi Group in the Inushibetsu-gawa
area, 2: sandstone from the Lower Yezo
Group in the Inushibetsu-gawa and Chiroro
areas, 3: tuff from the upper part of the
Sorachi Group in the Inushibetsu-gawa area,
4: tuff from the Lower Yezo Group in the

Chiroro area.
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Tectonic discrimination diagram for

sandstones after Bhatia (1983). A: oceanic
island arc, B: continental island arc, C: active
continental margin, D: passive margins, solid
circles: upper part of the Sorachi Group in
the Inushibetsu-gawa area, open circles:
Lower Yezo Group in the Inushibetsu-gawa

and Chiroro areas.
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Fig. 8. Ca~Mg-Fe diagram showing composi-
tions of clino-pyroxene fragments in sand-
stones from the upper part of the Sorachi
Group.
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Fig. 9. Relation between Si—Al proportion of
clino—pyroxene fragments in sandstones from
the upper part of the Sorachi Group. The
dashed boundaries of alkali rock and
tholeiite after Maruyama (1976).

BRI R R YD, HEETHE, TOFEHRR, &
HIERE & TERRER OHERF I BT 2 KILIEE)
DHEBENBRLE > T2 EREERL TS, T4E,

P& O — NP AFEKER T2 S0
BREMOEWBEHRET 2R 2»d 3
(Dickinson & Suczek, 1979; Bhatia, 1983; Roser
& Korsch, 1986). ZEHIBEWEB L N THRREE
B W& O 1k % 54 #7 {E % Bhatia(1983) @ Al,0,/
Si0, —TFe, 0, +MgO #FIEwc 7y + L7z (Fig.

7. IhicEDL &, EHER EEO%E IR
HEIN2 SRR, TEHEEBREOE T
EEIRYREERIC 2 5.

R U 72 & S0, ZHIBHT OWEIL, HEtEa
FELTOHEMER2ZRBICEA TS, HiEL
i, KIEaRdoMAE LTHFEET S, T
B SRETE, REEESEROZSBERELT
BETHIKILUEEHEDERICHEEKT 22 L 2R
RLTWw3, Zho#HRHEROD Ca-Mg-Fe 8 &
(Fig. )ik, IO ET VAV EBCHET L L
PRLTWS, &5z, Fe/(Mg+Fe){E (F# 0.
246) 13, ISP ZTEELR WL LRIUEES CHKT
5ZEERLTWS, AIFSi B XU Ti-Si 2w
Ay (1976) OHFIRICEED T E, HEHERIZY v T
A MOMEBIK vy b &3 (Figs. 9+ 10). 2E0
7o®, MEEEHEEHESNIEMAL 74454 b
FOMRBEEZECE TN EPYERO S HFE
(Ishizuka, 1987) # Fig. 10 2 7av s L7z, 2
X, Ti EFENE L, BBEEEAED & 3R R
o lEBW ey b EdhD, HEEEREL DL
FHERKIUEE R OFETEE I, ZHER O
EXEFENDZKLUEEROZLSBEMY V7 Ak
WCHXT 2 LERRL TN,

% ®

FEHR BT 2 5 0BFW FEEIZ, WA
X7 4FT74AMTHB, BIIRA 7 4454 Mg,
EEEMEICHRED, Fr—b2oy NTKRDBE
E—EHOWEGA L S Tw5 (G, 1980). £EO
FETIE, Fr—baz=v bEeZFDE - FRIOER
E OEMEIRE B CHEBRERE T E ko 208, K
RN ZEEN S F v — b F, KREEEPEEH
BV, EHEE FROROEEES CEENCE
bz efffEEahns ' DFv— b=y i, B0
WA 74454 NORMIOBEEBCHHLTH
D, — BRI 74494 FORBFE—
BLTWw3, 2)HEFABDICIDF+r— M Z2DTF
OXHREES L OBRSHBEGBAREI L TY
%,3)Fr—hbz=v b ZDOEUOREREEE
CIIEELEENTHD, Fr—bazy bhzd
BROEEHEWEET S, )Fr—baz=ov bk
WERREEE 2=y s DILEERBERKTDH 5.
BB U7z & 5, ZBAIBE EER 2R 5 KILEE
Rz =y M, TEEERRHICLVEECED
N5, LEDEEE»S, FHUK I B W TEEMNN
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Fig. 10. Relation between Al-Ti proportion
of clino—pyroxene fragments in sandstones
from the upper part of the Sorachi Group.
The dashed boundaries of alkali rock and
tholeiite after Maruyama (1976). Solid cir-
cles: upper part of the Sorachi Group, open
circles: pillow basalt in the Horokanai
ophiolite (Ishizuka, 1987).
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