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Abstract

The upper Jurassic to lower Cretaceous Sorachi Group is

distributed along the western part of the Tokyo University

Forests in Hokkaido, Japan. The Sorachi Group in this area

consists mainly of mafic and intermediate igneous rocks, with

subordinate volcanogenic sedimentary rocks. The group is

divided into the Gokurakudaira Formation, Chikushidake

Micromonzonite, Nunobe Formation, Ogurose Formation, and

Rokugo Formation, in ascending order. An unconformity is found

between the Chikushidake Micromonzonite and the Nunobe

Formation, and the basal conglomerate on the unconformity

contains oolite limestone blocks. These facts suggest that the

Sorachi basin rose above the sea level, and ooids were formed



around the shallow coast of an emerged basin.



T C &I

R RS AL B B AT AW E o P RIS EL, &

22,762ha I Kk SR R 72 B 2 A+ 5. KH#IZIE, & E&HE =R

“HENRO+BEMEBEIREZIZILS, BREREMESBHOBKSE, L

WYy -AWRREBRERHRYE, ZRL2EAP ML TEYL, Z

NORFHMBELEEIIRESLSEELZLIFTL TS, LAL, AHE

OB IZEEZ O 5 THoo 1 HEXKEORAE (BAK, 1953) LI,

MR ITEDRS, 0 TH EMY 2 7-AdERERSHICHEL

TIEREF, #/{, #HEEREICOD VW TAHZENZ W, E4E, il

BHBAEMOBPH#HZNL, XA — =7 — AN ZERKT D KB R KK

EE &, TR RE R, &R FE M oRER DS R

WrEER,EBEEZHED TWVWD (EFHIF D, 1991; Hasegawa and Saito,



1993 ; Kimura et al., 1994; Sano, 1995 ; #i L 1Z 2>, 1999 ; Hasegawa,

1997, Ando, et al., 2002). # &K F, BEKEBEFEOME B o F T

kbEBEBAPEALLZAEALTHOMIK S 2T 0P 2 B L

T, BERBRREHZ SR ICHEBEZ, YEWS, WAL KRR

nE, kxRS BRENED LN ODH L. LLEDO T,

IhbooMBEBOHBMEBEESCHEERZELICHL TEREZICHEOD

AERPHELRTEBLT, BOEBENRT - OEFEBRIT AT RT

» 5.

A O RKBEZRK T 2 LY 2 7 - @R I1E, FITEMEF,

KRB, BERBEHEALGRY, Z 05 b, WREREITANER

ODHBEY, PmBEHIAELOMN MK LRI TS, —F,

ZHmEHEOT 7 b= ZCEL T, Ty X ENTEEME

(%, 1980 ; Ishizuka, 1981 ; F - H - A FE, 1986 ; £ W, 1986),



frin L 72 ¥ & (Kimura et al., 1994; £ 46, 1996; £ = T, 1997),

HDH W B -k E (FEWBIXA, 2001 ; Takashima et al., 2002)

BREDRBP REINTEY, BERAO —HEHzATwnwirw., £, %

MEHOHEBBEEICHL TIE, RkRMBETHDI EE XL L TE

=0, i, mWBEIEs (2001) 12XV, Z2mEREDO 3 D0 EUHE N

bREFRMEO Y —F A P AKREDPHRESIN, HEHAEO & 2 &k

WMThoLwEMEREM AL TWS.

COLEHYRBERMNDL, KX TCIEETINETHLMNIZENTI R

Mmoo AMBMOZMBER - BRREHTHEOBFOFMEZ L, A

HEAOIE T V7 O HEREEALAS, MERXRELEZMUT L0 0K

wr—2 xR T 522 E - 0B ELLE., S HIT, A#MiKoD

He

MmEHEFRICARAEAERIRLWE SN E2®4E L, BRI

BULdEmBETRFTOEBMAODLELE LT 5.



RRAXRZFLLBEEE M O H KR

R R mEERERMBEOME T, LMY 2 7-BEFK (1E

5000 57— 6500 F AR oOHE) oXmEHLE, U0 % RKELHIC

Bomk LR EEHA E (270 THE-FAEOHE) O+ B gkl

A ISR E N5 (Fig.2)., ZoEn»ic, H Mo v —F 1

A, AEMEBEMNEBREBHICHEAL TWDL A, EHNIZED RV,

A O RB 2o d EHMYa2 7-ARKIE, K&, BaRHE

B, ZZHBR, BRBECX 2SN, ThAZXmdICE T2 HIR

DI Z T . ZHHFXECAHAT EEEBICELHL, £ OMoK

paisy
ko]
&
N
=
=
=

R RIS IR B, Al B E bk
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T, FEIE (1986) O EFR L=k E o F A& R K&

He

Kalwks< e, BEBEBEEIAIER, ZHmk X ORI E I

M- R ICRE T S AMIERIC K T D MW ME R X, db R -F I

OC2HRMBAMOomAO W ELREICHEL TBL, Zh z WK WE

AT S BxofEBEICLSE, o NEERMKREIXSEEN O N

RN EfzZ2®& CH&E T A& EWRICES ETEBYT S 2L

WTE, WTFhoMBIZE W TS HEE & ZEm-kRAT &z mE T

LDHBHRKE2EE T 5.

PR EHEETAELY - E =R TBR S M0

KT, EREROEZELVWHE, BEL, TY¥—F, KBE, AKEOD

Ty Il hbERENLD. T2, —HNA RFe~A ML A
K7 vy 7 2B L Tk, REBSHENRAME P CREEZRZ L OR

BHLTRY, ARAHAELLTRESATVWS. ZALHER



JE RE L, BERBIMrE LR IC oA L, EEETRICH» > TIHR

He

WA & kT (Kiyokawa, 1992). — J7, MEREITY 2 7 /8K

Mm@ T T, BEDOKILDDWIEZDOEFTERS

nlME T, kpka, kKl aEE TR E L, BB BRls I

Hf

CRIKE R A & D5 (Fig. 3). AR X, IS AK MO N EIC &

ML, midbicMES AL T WD, 2k, 28R THICIEE

WMaN"HEANLTEBY, BICHAEH2 S IEHIZ T TREKEICEHL

S

TWd. ZhbiFyYRELCHENEIZHAMT 5t

L E, b AE

LR, ZAaRBHERKBIZB T2 ZZHN-REBHEO L~ b LA

R LTk EZXLLRD., BAENPLETZEOT AR QR E

Hd 2728, [ ¢k 1969 FF CTEHBE AT TV, 22

mEMEZ2EAICEBE Y BREBHIZ, BMEROX —Y X4 N a, F&E

oSO BRIN D ABREIE, DMl dilnEn»os,



R T VT REO—FH TChorTeEREHENOHEBEINTL EE XL

Tk (BEEIE», 1992 mUBIE 2, 1997a; 2001), &7 &

ODHBEH EMM I TWD., Rtk TIX, #raR»rb6WE8RIC

T TCoEE M TR oI 5. — RICIRERE R ITKR

Mt az2< abn, KHBHRTOERITIMD TEALTDH D .

THEEOREEBRIT, Ao XKWy HomL, AEEE%

REALHICHE > T W5 (Fig.2). Zh bix, FTA o+ B EIK

EEfo REINEASICK 2SS (AW IEH», 1968). + B K

il K GBI, B =R R o BECHT I OR A & 55 MU RS B ET g0 B i i T

B L2 E T A A PEO KBRS T, WK S E

WBISEKRRBEHEZBE> TWSD., ZOKBEHEDIZTLEREEN

600m IZZE L, +H#EEICB TRV P oEEM TH D . H K

FRhABEEHRENRO KRB 2o M S Z 0OBFMEKAEICEDL TH
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D, HEOREL R KM FEEeEMmERERL WS, —F, KEIL

WhalZ RELHEZPLELT, KB OIERLICORDAMT S .

CowmalE, HREHOBRET LI LCHE AT @E AL ILE T, K

R EAESLERTERE S EFAK, YH B XKILBEOEEY TH

#hH &R

1. ZZ%E 38 Sorachi Group

ZEAMBERHIE ECARABBEBIC ML, BERBWICTIER-MH

HmowmE b o omMpoEREERT. ETIFZEERMLT, AT 30

—50° E O HRMEN TH D (Fig. 2). AHIL o 22 % & B X F AL 2

b, XREeEXTHhomEYE, BEASETHIHAERE A 7 0 E Y
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FA b,

&, s

i~ A

N AR

AR s

e M T

, am b dmitlE, Z®a TR o /bR

;?é
D
g
D

THROERBRBEOAER SRABLICKIT SN D (Fig.3). Z

MR YjEEHERE~AA 7 E Y A4 NITEABER, #H

srmEYY A MEMEBEIAREGHEARKICIHY, T X

FRBEIEAERICIOD. b, MEFEETHOHFAD

ok, BEE (Bba2WidA Ryt v 7#) oF 4R =

7 A (Uedaetal.,2000) & L TRy ndXEn”hy L

BHICZ L, MEFBOFELER OB Y L OBER % 5l <

Xhholld, EEZZTCIEHMEERBIZE D .

1-1. B % F£ B Gokurakudaira Formation

e - ERAX o HAEIE (2001). 4 8 M I B, MR

A
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BE : FRAH. 500m 2L E.

B ABIEIZEZRAE EEROME T, BOE MM B O E B &2 ML

MELS oMM T o208, BHITZ L. A oL R L HE /AR [T

X, KEBIEXIRBSLE 7 74 FThHhD0OITKL T, KMk T HE

RMEZLREPRFELZEDDLIRATELRD.

A o MEELE FEIL, EW Frmo FERXREET S

i<}
il
nla
i

HErbRY, £ Ssm MTORBEBIOCBEOTF v —F7 0y 7 %

LiIFLIE&E T (Platel-1). R EE&HIZIE, —#H FL 74 KA

AT TAZA MR EOHMERNBRERZET b bOLH L. T v

—FPETRTHENFHKSL TBY, R EomlbniXslsg

ShZwn., m/JRPNDNEWBINAV—-FTEFYy— b7 v Y7 25T

ZREN3MBEHHVRLEBEHT L. 2k, MR LM,

g C oMk cIiE, ZToEBEICRKEAEEREERKIE AL TWD
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(Fig. 2).

AEOFEHIL, kB E2z r T ERELELR 225 . R

Walx, EAEH 20-60cm @ closed-packed pillow 20 & # ik &+,

e —RNEIEEARE, SekETIEAEEL, BEMEEITITLEALL

A by (Plate 1-2). B FT OB L TIE, KETFTH-FTHO LR

HEEERAEC, B 02mm U ToM R A, BAMKA 2 £k L L,

NERIED N, A 2= T =2 T — k%7 (Plate 3-1).

FHRHICEZ Imm AIEZEOHBEAOBLIOREGOHS 2 &1 2 &

nH 5.

=l

Kk LIz, "AbAialBICELZRAE-ZILEE D A
Ta 77 AL MNGLRDL. Mk EEXEET, HE& 20cm LT

D& F T (Plate 1-3). WK P ELS, HBEHBEITE LR V.

oG REmIREE»BIET, A 2mm BE O X Z LITL
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X% ¢t (Plate3-2). 88 T TlX, "ADLAFAHBEICEA TEBYL, M

B LT /Z7r AR EE. BEEDPADLA AT, E£ 2mm

LUTFT, E—FD5—20%%2 5 DH. 72 AEXNITHEE O0.5Smm

LTFT, ZLE"hAbAARBICEAIN TWVWSD. ¥ XTONA

bAANIERALL TWVWDNR, ZJao A LvEHETHL. A

B, 772, kA, BRELG, CZHEH»OMES, A

VA= —Z LM E R BRAET AL MEL, H TR Y

i
~A
R
i

L CWd RN, HAMAOEEHHETH S5, Takashima et al.

(2002) IZ X D&, ZhoAbAABESICE D AKLEIX SiO2 &

N 48—56%, MgO B2 15% itk Om Mg ZRX a7 LZILEThH

5. —FH, nATm 7 TAEXAL NOREEHSIFTELEL 2mm L HF O

Bubble-wall B 2 L 7= 4 7 A A oMk &5 (Plate 3-2). Z 11

LI LIELIE, DABLAADDIWVWIEZ E AZXE XL OB R R
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1-2. & E v 4 99 8 % v 9J F+ A4 F Chikushidake

Micromonzonite ( 7 # )

B HEE

BE : & bFEWVWHEFEIL T S500m. Mdicma»r> THEALUBT 5.

B mEFPEOZLZRAEZHAL TV D.

EMHAEKEFIEILE2kmIThEo>o TIHEDRTBY, MEEREO XK

HIZCHAL, idEoBEICAELSE TCEDLDNLSD (Figs. 3, 4).

(Y

DL, KEKRPIBELEREKRBICEAL, EAOMAHE (£

W) R E R ICEHL TWVWEZEEREBT S, v A

rmaE' A FIFREZE 1-2mm i T, KA x2 2L, TR

¥oem O ARAEOY VY R E2EGT. FTMNMOBMBYRELIZIAEADK
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AboTH#HELTWVWS., EMETNTTOBRICE S L, REKITE

mET, BEazEHKkEL, PV EA, BHELG, "EHEDZ

£ 9 (Plate3-3,4). ThicAR G252 b HDH. EE 1—2mm

DEHEROBEAPMEBARICERY, ToBRMIIL Y EAH, BH

WA, FEREHREREHLTHWDL., BEAO —HIZTT LA

ERICAEAHELTWVWD N, HABEAEIHHBETDH D .

7~
(\r
i
i

1-3. & B Nunobe Formation (# %)

A ARG

BJE : 120m.

ik WEE~A 7Yy A4 M2 RERITES.

B BEerbREICED ETMELY -T2 2RL, HEY

DIFELAEFHEBLILE TH 5.
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ABTHITHEL»LRY, THHOHEKE~AA 70TV F A b

EMM R EmEE D > CTH#HE L TWD (Fig. 4; Plate 1-4) . £ K #1%

5-30cm ORI, WIKPEL, £ 70UV —va R

PR TR WVWEEXFEEBESE TH L. BAEITRBWICIT LT MRk L,

HENDL 30—40m B TEEE W S C@BE T 5. A2, i

FTZ 7RO AEDEBLORARSE LV XARE In IZET D E B

& tp (Plate 1-5,6). 7, ABRIET» 60 2m BN T, &

RKERE 10m O KL E XFOMENPNEEND (Fig.4 £). Z O BEEIX

Mok b = o ' & 20cm L T OB SRR S, HKEREHRES

rET, WhH~o@EKELEW. BIESA TV Fr—va il

DHEMBEMEL RS2 WVWZ s, TARHEBED THLDLI EEZ 2 LN

5. AEOBE zHME T 280 ITEMNBENZ <, LIFLIEEA

L RALND . BEMIXEIROMmZ e KE g 25O (Plate

18



1-7), RWT U =94 FAKERLTFTMNOREE~A 7 0% YT

A FERUMBRE Y S A4 PG END . LIS #

o
T
iy
il

i DO F-DIcHFANLL TWVWDLE O, BRWOHEERLL OB £ M

5% (Plate1-4). 88 ToOBME I S5 &, R oM\ %L 1L A X

BEA, BERMA, AR AN &, M2 6E2»5 75 (Plate 3-5,

6). BEHIT 1-2mm Db O N L <, KEWHLODOT 4mm IZET 5.

g E—RFEXENNEFN,BEAD 10—-30%, HAEAD 5% KT,

AN 1R THLLI. BREALHBMEAICITRAGHE 2R+

bObLRERLNND., AREIATIA, BRA, R&EWHEHL»LRY, L

FTLEI N X T sy E T, vV—TF 4 P AKEBITAAT,

E A cm LN oM E L Il E A e BRI E e (Plate 4-1, 2).

AR EHEDZLIFTER20em UL FTHLIN, TN 2m I b ET D

L DO H D (Plate1-6). T N HIFIWFEALENRNER 0.5—2mm O ¥
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— A4 bR & (Plate 4-3), TN IC lem R o B HSL & H,

HIKELA, FTa—TREERNRLLND.

AKETHMITHED s -DaEerbfKsh 5. B3 EARKICH

KTHEFLEEEE IR DO WY, RiEBEOREST DL T

THROBEE LV VX (FEBEUTOH A4 X)) BN LIFLIETFEHEEN D (Fig.

4). ET T, WATBRBEKOEVWAEY VI A4 T, Mm% lE

DERFEETNICHKRT I HEEMA LK S5 (Plate 3-4). A E

WoaZiExAanrydr A P2 EHEHLTWLIHE DAL, BaFE

iz mno THERAE L, KB L TREICEHB T 5. AKX

tE 2L, REOEWVWKE BRI O E FTHNICE T

1-4. INE 3B Ogurose Formation (% #)

A ARG
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BJE : 100m.

Mk :MfEolReszBEICH-> T D.

REEMKRKRESE, FLroag bzxzEhel, FhicHa @

i)l
h
bt

Biks, REREHEZ T

e ET, ER ImAiore —n— 7 NBEICHELEL > T-

closed-packed pillow T & % (Plate 2-1). Vv — w1 — 7 (2% ¥ {0 1

Y EEMICHE O NS, TMOMEEOR-S ZHRESNE-

A
oF
S
i

Rz B AR Lo+ Ry EIEHR_RAALA V. B FIo

RESECTERCREOE ) VX252 b, BHMMETH

LM ETTHEH, MRESIERLRE D2 0VIEIHEA,

HRBEAOHESZL T NIZEDL (2%UTF) XRAET, RERKO

REAOBEBMZEROBEMBE R, 72, FEZWEDIHED TEH

D, 42 =77 =a7—rWwlLAgr&%—%—FVHlikz T

21



(Plate 4-5, 6) .

RKEHvEicix, BEE 1om oA —-KROAOEZHIRES BN E S

(Plate 2-2). ZT 3N B 11X 5—20cm OJE X TrJE L, Mk, % Ccm

W, o EsBmib A SRR ES R R

1-5. BB Rokugo Formation ( # #5)

A ARG

BE : 35m.

B&ER: NEBEEOKRRE S ZESITH .

B WS E RS L, TH TIIAGERKSEZHE%ICHK

TEO/NMNRBERBHEREEOMML ZH O 5 X5 CHRKAIES D E

STk, BEBEMKLEEZOLNLD (Plate 2-3). AR EIX 10
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RO LW #HERILA 2%

—20cm O & THJE L (Plate 2-4),

AH B P TR, AEBoRSIT®REEE 2L,

L H 5. EIHIEN X5 L,

i

AKJg b pEH T

3700— 1 & 3200 7

L oAb A B4 1L, B B Al Valanginian (1 &

KJE T

ks nTwsd., vk, fiflEAHICE W T,

g o XK E K TEE N K E

Mz RrFLIA4A PP HEALTEDY,

BB ETKAALTWWLEZ ERTIBRIND.

(Plate

TEHIZIZE & 10cm—2m O A K SRB2AEE TN S

i

Mok 72 77 A & AR

- BT oH D

BEAEHES.

B EEEH Yezo Group

A sk o Mk RS ORE 1L,

i #ER A B 2r 6 W  R AT 1 T o M R
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BT 5. YR OWBERE L R0, WE, Bilic X5 EW

MENPHEEZIZCALONL, kADOEH MDD TZ LW,

2-1. a2 —/NBJIIE Shuparogawa Formation

B SR IMEM AT, = — NIl Bl

BE :100m Ll k

Mk : NEWBOREZEEICED.

B ABEIREESEOMERSE BB LMK S, KIEHICIE

AKFEEHOA T 7L, LW asBESoWAIRSE B

il

MH 7R, K 20m DE X% HF 9 5 (Plate 2-6). A7 v 7@ DO W

HIX,E X 5-20em T, bk EEORKRET LIX —EX AL FTh 5.

R EHEAEICRBIT 227 7T EOKRAEIE, KRYESIRMA# S
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MOHEBHEINTEY (BEIEH, 1992 HEIFE2, 1997b), J&

WA MR E) A KK L T WS AREMEND D .

CORAT T EO EMIIWMWAEBROW SRS LB ND D

(Plate 2-7). WA BEBITE & 10cm— 1m T, HiLEEREBHE T HmIC

MBEDOREST LI XA FNTHDL., HFTTIE, WETIEAHET

SE
i
N3

~

VAT, AR, RAarxEHKE L, Fyv—©F, WA,

AMES . EEFHKEELZ 2L, ESIE 10em LT L, BEITHAN

T .

onji
=

EBAILELFEHNR

AEFIZICRE, ERLERAKRE~ A 7Y T A4 EME

@ik, BABLROMRABREHEBRICOL D Z R RSN, H & IT
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HELZllEHEOoOHMELREAEHTHY, BELCTENLLIHEOX

o
=

SIXHIIROoOMEBELILE THDLH. ZOFREBEAEBERBRICH 5 E 6 OMH

BEEMAERAKRZHOLNICT 220, EFHDBLTMEKRD O 5

Mr 247 - 7= .

d\

HAHE DS AE

HEE~A 70Ty T4 (2), MEEORERM®Z LS B

A (1) OF 13EB IO >WT, 28 ERDE XM EKD

=46

=
R¥

tH

Kodo . B RBEE TS AR B 100g 26 FER L. 2

%1% Kimura and Yamada (1996)IC 3 &, B R B 2~ v 7 L HF

T 900C, 4 BFRI MBI KL%, 7 AL —FEMEMRL, &% X

MBI, ERSBLOMEK D ZRKRD . FeO T id v

YW ERE, H,O(-) 8 L OV 248 & (LOI; loss on ignition)
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T, EEECIYVERELLE. 0k, "X XHBOTMICIE, @5 KF

® Rigaku RIX2000 % ff i L 7= .

SAT L7 EH i Sio2 28 51—58% T, _XRTC T H Y E(5-8%)

Ny (Table 1). T b6 0BT 7V H U XE RO —ED

i b R REICTr Yy hEa, SiO20HME & BITESNITT

Y B LN d %5 (Fig. 5-1). Fig. 5-2 1% SiO2 & %9 % Zr/TiO2

thxz7wvy hLebDOTHDL., TABYAERINOE AT, Sk

EBHIWTZr DB TiIO2 LV bHEETLHEVWOIOHEZRT Z B, Z

DT TAT Y ERINOEAEHNTLIKELTHEHWLRD

(Winchester and Floyd, 1977). iz s L7 v s R o K ED T,

LT A =T B ERINOEKEKILDO I ML Y KE5RLT

tl\.

WA LERBIZ, HE—0O ML Yy FE2ERKRLTEY (KX,
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~ V7N PFEINoERBICMET L2EMESD Y 3 v a F

A MRIORKILAERRT Ly FEREEFEF-—HLTWS.

Fig.6 x4 > a3 v "F 4 7NVt #HETbHDH,

Sr, K, Rb, Ba, Nb, Ce,

P,Zr, Ti, YD % Tt #H & A& % N-MORB D CTH KL L =% —

oL TWA., 2 ToOH v 7% HFS & #

(High Field Strength
Elements; Nb, Ce, P, Zr, Ti, Y)

\Z % L T LIL £t % (Large Ion
Lithophile Elements; Sr, K, Rb, Ba)

®H A TE DY,

Nb © & # & 7
BHEICHRODLNLD., 20O X9 NZ — 3 FIlloO kLA I2 Ry
RO THDL. MEEOMELLE#EIZE, LIL tXiZBWVWTH
THrEZIAYT 2= a PR ODLNLDLEBDOD, WT DY TG

T EALERLENRNZY =% RmLTWD.

LEDORERNNEL, EE~AA 70T F A4 b, HEE OB R
oM % A

MEE oY — 7 A4 b A KiaBEd o IR me s
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AFix, EFEMHEE»S b RELEVETIROO>LOALT, WThbHEH—D

Sk L R EIC T ey bERDZ ENDEL, —#HOKKRIE®ICX

WIER S hTEBERADBIRD.

% 5

1. REEXAY9O0F VYT A PEGTHBOFAESIZDONT

INEF CTCEMBREORBFEICO W CTIL, A AAMIC N-MORB Ll o v

LT7A bz h 2B RBMHEOHERY »O /MK S L,

HEMCTAD ) ZRE2HEI B RSN TE .

D@L, BAEOTEMBAEO X O, FlLllrir

L H B T o

T L TZoX

M D JE kI

FoTHEMICrFI y YNl EMBORMBTH L LEMR N T W
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5. Thbb, ZMBEBHPLIBRRBEBHICEDIEFIL, WHEMBZNT

VT REMIC Ty SERD I LITEY, KEK 1000m O B TR

3

MO R AICEEEED SBREE S DATINERIE~L BV ED >

(Y

|

LERKBMLTWD EEZXZOLNTEL. LALLM LERI, &EIEHN

(2001) %, ZEmERETEH» &K LI T To 3 BEUHE (MR EE

Bk BE 1L R IR

.

oR
=

g, REBARINBEESS LK EH) U —

A MAKRENRED L 2EML, ZmEHFOREER2E 2

=

LT, ##FAo —WMIEMELHLIFIEBBELTWEEHEBRLE., 20

AT, mMEYPrEILAEHRBINRVEREO 7 7 v FREREN»L

el ol T 2 KROMMNE BV, 22588 E LI »

bR, BB ITEB»OWE LICET D2 EToORRICE O H#E %

HLTWEZE A RBLTWS., L2rLAREL, &BiEs (2001)

EoTHESINLTEAKREZ, WThb ¥ - XA MO FAHERA

30



KETHDHEDIZ, Bl L EFTREBEOHFAL TWESF 2 KET

BIZEES> TV T,

AR EI - THERARSISNWLEHEE~A 70 Y T4 FEMmEE

ODERIT, M EOEEI»WLLT2REBZ > CTTFTMO~Y A7 1

TV T A M EBE o TWDS., ZOEREZUTICET2HANL, B

bt HHME-o TR ESNEABESE TH D & HMWL L.

(D) M E FTHMIZITYy—F9A4A PAKRKEEIPROND. V=14 FD

TR THEDIU—A FERBEEFEOWBHETLDL R EHAKE 10~15m &

Dbk, MAKOWEB OB L WHEIZL2»AESL AR WY (Milliman,

1974). Z O Z &3, BB CEREINTEZY —F 4 FAaRED, K

ORKRTHLDWITHREIZCL CHELECEHL, B2 % 17 CTHEELE L

THHERBMLEZ L2 RERT 5.

() fifE THICEFAEOoHBEXUEEILILEALALD. 20

31



(3) 41 &8 J& T &8 o H m

Mmzeah, £L T

YA MiE, B ow
OE O KA g E b

kLY

(UGS AN VN =)

Exabhd. v—74

L7zZ stz L TW

ko Z &

nb,

Jg B HEFE A I

o

e TERE. OBE R

FRIZWRETE 2o B,

BT D EME - BRSO — T,

FoTwaE nmimmib L, KREf L6t

ZIWEBLE Y =T A4 PAKEERIZEEN D

Fke e
L R

IhbOBAEIZEDLD m~A 78 E

JFy<IlcHRELTWSD. Z O X, Mm%l
BHL, BEEZZTELE-DIC, —EHO KK

ekl aBgasPnArBEE6mE L THLEL

5.

MEERRLZEWEDLE — O KL DKL ICFEE
e E A (2001) WX VEMINLTER, ZH

AL IcEB W TR WE T
~A4 s mEYS AN EAAHE NS IE, HE

BB LK ORE ST, AR

32



Valanginian O £ R Z R T BB bLAIRE I N TV D (EHIZ D,
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The Sorachi Group exposed in Tokyo University Forests in

Hokkaido and surrounding area can be divided into following five

formations in ascending order; 1) the Gokurakudaira Formation

(aphyric tholeiite with minor high Mg basalt and high Mg andesite), 2)

the Chikushidake Micromonzonite (micromonzonite sill), 3) the Nunobe

Formation (fining upward sequence from conglomerate to mudstone), 4)

the Ogurose Formation (alkali basalt with thin intercalations of

siliceous mudstone), and 5) the Rokugo Formation (green mudstone

with felsic tuff beds). The basal conglomerate of the Nunobe Formation,

which overlies the Chikushidake Micromonzonite unconformably,

contains oolite limestone blocks. Although the Sorachi Group is
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thought to have deposited in deep sea environment, the occurrence of

the oolite suggests that it was formed, at least locally, in shallow

marine environment.
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lithofacies

sandstone-dominant alternating beds
of sandstone and mudstone
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mudstone

bottom green mudstone, with frequent
intercalation of felsic tuff beds

basaltic pillow lava

red-white siliceous mudstone

dark gray mudstone

volcanogenic sandstone

conglomerate consisting of trachy-
andesite and oolite limestone gravels

micromonzonite sill
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Figure 3. Composite stratigraphic succession of the Sorachi
and Yezo Group in the study area.
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Figure 6. Incompatible trace elements abundances normalized to N-MORB values of Sun and McDonough (1989).
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Explanation of Plate 1

1. Foliated basalt and red chert blocks (lower part of the Gokurakudaira Formation). Scale bar = 25 cm

2. Aphyric pillowed basalt (middle part of the Gokurakudaira Formation). Scale (compass) = 15 cm

3. Olivin-phyric hyaloclastite (upper part of the Gokurakudaira Formation). Scale (pen) = 14 cm

4. Unconformable contact between the Chikushidake Micromonzonite and the Nunobe Formation. Scale (hammer) = 35cm
5. Sandstone lense in conglomerate (Nunobe Formation).

6. Oolite limestone boulder in the conglomerate (Nunobe Formation). Scale bar = 1m.

7. Porphyritic trachyandesite gravels in conglomerate (Nunobe Formation).

olm: oolite limestone; t-and: trachyandesite gravel; cgl: conglomerate; sst: sandstone




Plate 2

Explanation of Plate 2

1. Basaltic pillow lava (Ogurose Formation). Scale bar = 1m.

2. Red siliceous mudstone intercalated in the pillow lava (Ogurose Formation). Scale (hammer) = 35 cm

3. Conformable contact between the Ogurose and the Rokugo Formations.

4. Stratified bottom green mudstone (Rokugo Formation). Scale bar = 25 cm.

5. Alternating beds of felsic tuff and mudstone (Rokugo Formation). Scale bar = 1 m.

6. Slump bed intercalated in the basal part of the Shuparogawa Formation.

7. Sandstone-dominant alternating beds of sandstone and mudstone (Shuparogawa Formation). Scale bar = 25 cm



Explanation of Plate 3

1. Aphyric basalt (pillow lava of the Gokurakudaira Formation).

2. Olivine-phyric basalt fragment and bubble-wall glass shards (hyaloclastite of the Gokurakudaira Formation).
3. Micromonzonite of the Chikushidake Micromonzonite (open nicol)

4. Micromonzonite of the Chikushidake Micromonzonite (cross nicol).

5. Porphyritic trachyandesite gravel of the Nunobe Formation (open nicol).

6. Porphyritic trachyandesite gravel of the Nunobe Formation (cross nicol).

cpx: clinopyroxene; pl: plagioclase; hb: hornblende; opq: opaque minerals



Explanation of Plate 4

1. Porphyritic trachyandesite fragment in the oolite limestone gravel (open nicol).
2. Porphyritic trachyandesite fragment in the oolite limestone gravel (cross nicol).
3. Oolite limestone gravel of the Nunobe Formation (open nicol).
4.Volcanogenic sandstone of the Nunobe Formation (open nicol).

5. Pillowed basalt of the Ogurose Formation (open nicol)

6. Pillowed basalt of the Ogurose Formation (cross nicol).



Table 1. Representative analysis of the Chikushidake Micromonzonite and gravels of the Nunobe Formation.

Cho1 Ch02 Nol01 NcO01 Nc02 Nc03 Nc04 Nc05 Nc06 Nc07 Nc08 Nc09 Nc10
SiO2 (%) 53.75 50.37 54.10 52.57 50.15 49.50 48.51 54.56 50.17 56.07 55.17 52.54 55.15
TiO2 0.63 1.50 0.65 0.59 0.63 1.60 0.61 0.70 0.67 0.45 0.60 0.60 0.63
Al203 14.76 14.42 17.69 14.16 19.36 15.02 12.89 14.95 16.79 14.95 14.98 16.41 16.01
Fe203 4.59 5.81 4.44 4.64 3.58 5.48 3.16 4.78 5.23 2.81 4.34 4.26 6.17
FeO 3.26 5.42 3.26 3.43 4.56 6.31 3.03 3.63 3.83 5.00 2.84 3.76 1.85
MnO 0.13 0.16 0.12 0.17 0.19 0.17 0.15 0.17 0.15 0.13 0.22 0.16 0.14
MgO 6.74 5.52 4.90 7.00 5.49 4.85 5.74 5.72 6.11 4.70 5.62 6.11 4.99
CaO 6.66 7.67 4.81 7.28 7.39 7.94 12.49 5.86 6.74 5.72 5.67 5.53 4.42
Naz20 5.06 4.75 5.71 4.91 3.45 5.06 4.31 5.72 3.81 6.61 6.27 4.91 5.80
K20 1.49 1.10 1.39 0.82 2.21 0.69 1.82 1.29 2.45 0.55 0.52 1.94 1.99
H20+ 2.20 2.69 2.19 3.06 2.20 2.68 6.12 1.85 3.09 2.45 2.53 2.97 1.97
H20- 0.61 0.40 0.62 1.30 0.69 0.51 0.90 0.60 0.85 0.46 1.17 0.71 0.75
P20s 0.11 0.19 0.13 0.09 0.09 0.20 0.27 0.17 0.11 0.09 0.09 0.10 0.14
Total 99.89 99.81 99.87 99.91 99.91 99.80 99.73 99.83 99.89 99.91 99.91 99.90 99.86
Rb(ppm) 29.54 20.36 23.93 19.26 38.61 5.77 25.61 26.66 60.15 14.38 10.30 31.78 39.43
Ba 620.89 297.84 546.57 281.12  1714.29 41.88 677.52 999.89  3752.09 149.68 165.73 2141.28 1506.67
Nb 2.32 5.24 1.90 1.40 1.38 5.30 1.73 3.09 1.62 1.62 1.40 2.05 2.54
Ce 23.65 21.37 20.87 22.81 16.30 25.30 34.51 38.31 12.36 18.61 11.66 12.53 25.53
Sr 370.97 336.96 443.88 567.13 513.10 136.58 219.59 496.47 906.38 296.54 214.38 826.19 424.79
Zr 66.00 114.72 79.73 89.41 48.68 88.92 56.23 79.34 46.18 81.78 57.46 80.96 56.77
Y 15.03 31.61 18.04 14.52 13.99 28.16 14.19 17.04 10.38 16.05 15.98 16.15 14.21

Ch: micromonzonite of the Chikushidake Micromonzonite
Nol: porphyritic trachyandesite fragment in oolite limestone gravel (Nunobe Formation)
Nc: porphyritic trachyandesite gravel (Nunobe Formation)
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