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FIERERICREERELICER I TS,

7 ZEHEO SO, 0.1mLL FOSRFHR O OGRS BEMM S S L
ZOM AR EREAICEE LA F 7 ASRML TS (B 8K). #&]o
LEED, RO ABENE T A1, MR AERSE RS EBEEL TV 5. $HIR
FHREBERALL TS,



- RRe G HE R

Ny BXDFARGEMRT DAY T A b, WEABEIKS - BRSO T8I
3, WIS F SE ARSI EEOREL 2, RIERMER S~ EICRL
TVWSLDEBIERTE S, £/, il - ARG S REL T3 2850,
BT CGEIR) Tk MICH IR EBL , MRS REL T 5,
ZE A MR UEE AR, WHERKSHBEERETSIE 850,
B —SRA—7 2 vV v A4 P —RE-FRO— (&#EH) —)a2v3
F Y OHPHABEDEERL T 5,

- ERRS

FREGHER B0 I3, PRI S FERAOERIOH S 2 F i AL
BORICHET 5. & 5 IR AT IO B OWERCE oy Mdtikisid,
BHIIHRTELLARAESSZ S R EN S, Thid THE] RIEILEsSIZX
RENTOARERFEHE L2 0ICEBR T 0T, RlZidBLz& 510
T I X MG~ H AR S RICHOR T A BETH 59 L bR S,
LT TITHRALER, PRl B L T D GEI0[X) . B HRR - 5% A7

FON AR E (B-05) P
fr=anr
Ch : #&Jéti, Ep © ik
Leu: Vavaxiy,
Ph: 7Y v14b




HI0K EERREERE (FILB H b 7)) S ERaitzes 4 b (BiFILC)

Ffr=an Fir=an

Aeg ! TV U#f, Gle: B Ch:#iEH, Ep: #fEf,

fH (7 2l{if), Lw: a— Gle [ #PH (7 v 2KH)

VA, St AT AT I ALY Ha: 25> 28 h, PL: §IE
i (EHEN)

HIIT L A CRD o, BHESMIC X B FESEILIITITR A TS 5. B
fA—u—vra-—%WAaa—Ea—) 2 va*> R (%) —
BRBH—A7 2 VR TH 55, B LTI DOFMAADEIZAT 1 L
TI ALY =T ) VER—S R —RENED DS, ERAE, K
Ho~EREFAOMEA R L, 70 2lREOMKRERL TS, 7, Hl0
=2 LT, REANLREIERINAZ AT A FEERICHET S AR
I,ERMOEE ZE LI LSRR SR D (B, BT T O MMk
d, WRA— (i) — (BJEAH) —§HKNHZXF 2 7TF (hastingsite) —
gk g 2R SR Eh T3,




V. 2 ®gaslUHRAS

V. 2. 1 dEees
WA TR S M PR X T L T 1) BT B KIS [ )
[iE, [HaE] KB [R5 RIBOREAERIERL T 5, £
WOBKIE TRV, (T4l RIEOEAEROER TS5, —AH M
~ B E IR AR A, SR RN IS0 S & DR ERORIE TR
(foliated) =% > T3, 7:, FIGESTILB@UER S HEENEDH @1
FESOMBIRE R £ 8052 L b 50, BREREAIEREL SR, i
B USGESIIT 5 6 ORD bWy, $-RGHER - A% 6
Wohaw, RO GO TEEmADOERL (bastite) AHEZRD 64, #
YORD 7 0 ASEDOWFEH L & 17, FERME AR C L 8 LT LIZBIER X
N5, E7, 20V FEHBIR, B RNIIR S T R A R

F12 sRRIERUE (B02) vuzx=a) B3R SIRESRCE (B28) Juzx=an
At: 7vF3T54 b, Bs: 8 At: 7vF3IT54 b, Cr: o
£, Cr: rangkdh, Tc: WA L858, Tc: R



5ZrLE b5, BERRKBEE B CBREEA RSB L, BRkieREER £ %
BEHLTEY, Sl - WEES I EbhERRLL AT L EEREETS.
7 0 LBFGEOFBIE S IEEE BNOMATICMSh TS, 72, KIENTI
BORH TR O KA OIEHUEE» &, BRASHARBIRR L LT
BIN TS (Nakacawa et al.,, 1991 ; #11[f,1993 ; Nakacawa et al., 1995 ;
J11,1997) .

$T B2, F13X) TIREREREET S, RGBT, 7
VFITAL KAt b kb, MEDBA, 7o sBkdL, MERKO ) Y
FLARTEREED . REAMTHM AT LY 3= v 4 PETHE S,
V. 2. 2 WERE

EERCARPICIRE S W TEMICEAL TV 5, 1B8m, EERI0mD 5 IR
10m, ERBI00mDOBET. ZORADE DR FINFEEICHML TS,
AU IS BE R A 5 A T 3 FRIIAM S hay, MRS EEE TR A
HRRETEIENDH B, .

ETTRAZ77 4 v 7#lk%E AL, 05mANDRER, TBER, @M
Ra»eBEEhTn5,

VOB

DIt i, TR & D iR R R - AR, 5 K ORI ICIX
&N D LE R HEROEKRRER S, KRR D TR ML T b,

V.o 1 hipsRiEnt

B ISR B E B S GO P AL L, BBINTOME (84 - fll,
1985) T, WREBEEREHERE L& LB (EAE) XS Ehis, 20
HhiAf (1989) 12k B, KAMEAIZEDLEBRICKDIBEShA, 22
TRZOBROEN» S, THOMEME EHORX 4R FABIZ 5T 5.

V. 1. 1 EER

(R st B R SR RO IR F 84 3D BB T, I ORIMACES s> 7 €



Zo—3aHGRER, OXiE S El &3k & FERIRT & B4 2ROz, &,
M L& LA AR TRIEREA IR, 2 UTORIBACHRRED [ H &
BN & DERERD, k&L 3HIKIZ AT N5,

BEALHEER /S v or & 2 — 3 a JIpRER D 2 OkRg ik, REIEA (1954) 12K
% [RA5R] IO AREORESR, &0 [R5 MigbE» 550 r
a—ssafilhEs e Ede, Aligs (1991) OHBEORBEIIZIZHYT5. K
TEHLIE T3 Z O O FERIE, O TMIT SR FERE & W T L ARBIT
b5, AHEEKEORENERORE L RS K L, Fuibis LU
BEREATIET 2. AiEa (1991) BREM T 21 A LR, & K OHIKHE
FoAtar s ) v =T U ERTELTWS, BEIZTIRARHO DS »
ThHVY, Sy rEa—Sa)lFE TR T 5D 2,000m 284 5.

Kigrh 9o Z otkgid, JRAGEEEN b v 2RO, Ykl & RERIRT
EETAHBOVEHIL S, BN S L4 L4 MEEERET, BRNZROX Y
Ty A BV RF AN 6T USRS T 5T, AR
LB LT3 CHRCAM TS, ZOHETE FIRIIMIBIZEDAHTH 5.
R BN Y R SR L LD L 4 b FRIBETE, WK~
BEOPRETH 54, WA AMTEXY Ty 79 #7824 IIFETIE,
HHRA~EIREOME L PEPSREME LB D, HOBEEHRET 5.
BIKE 7 Y a—nggde, LARMBAES, (1989,1994) (2&D . #2444 b
DT el & D Desmoceras (Pseudouhiligella) ezoanum MATSUMOTO,
Wellmanites japonicus Matsumoro et al., Inoceramus cf. heinzi SORNAYZS,
Ry 7Ty a8y 2 F AN 613 Inoceramus ginterensis PERGAMENT,
Pachydesmoceras denisonianum (StoLiczka), Birostrina nipponica
(Nacao & Marsumoro) , Inoceramus cf. pictus bannewitzensis TROGER,
Austiniceras nipponicum (Matsumoto), Calycoceras (Newboldiceras) asi-
aticum (JiMBo) DRI, v/ w7 v E/RT. BEEITHEARH TS 5
2, BT HRD200mE#EA 5.

WAL TBS CREFLRE & U O ERIC @A L 723fid, 28 r'a—3uil b
P & RN LSBT T2 i3 5. THE] DIEOIERIZ 5 m L
WS -k (1986) ASERERRERE R L L EoER TS 5. AL



B BEIKG~BADOMROPSE» 650, —EKE/ V2 -LEED, Z
DA S IIL i DEIN A & <, S BN Z-HTRE 2 g I L T, R
fge L TERTEE0E ) pRIENIREN S,

V. 1. 2 XARIFH1E

X aEvF 4R, BRILSRARD Sy 22— xallh 5, KlEd R o fE
M LR TS 5. ZoMEE, > 6 Nk - FEE - Rk
S EhS. EREE THBEEKE A EREOERE» 55D, FE
J@I3RE & TR E T AT, MAINOME (&4 - FIF, 1985) Tid, &
f - LIREEO RS & —45 LT IR R R IR (e ARg) &L, EEREIZ
T ORGSR % &) T EERFEH BB E L TRD K-> T35,
Norxra—ulllhiiis &t [KYE] MR T, Rigs, (1991)
OHORIEE AERO I T 5, £/, AlLfth 21210 Uik 2 B0 &
- 72 VBl (1980,1981) OMI~MI2IZHL L, Ul —#4 FLa s Lhk,
V. 1. 2. 1 THE

ISV R ST IR, B v 2 OIS SRR & LD X LY A
MR, ZULCRY 9 90 & v 3 F A GEEE» S TR R T
BT 5.

&
BUE TFEBOBIE—EIENEEE — (X r ' —sa)IER /R)



Nyrra-Su)ibpEETR, ERMOREBORER,» SWiEL, A
DPFENBL BEHA»5 ZOMGE Uiz, MOKRP /IR FEIZH T THPEIC
&, ENOEHEEAZATFAPEELERL T3, BRI TE RED
L, Ev (5~10cm) BWELOHEB» 550, IREGOEBELEEKE (30
em~1m) ZBHKAT S (BUNER), EBRIBAERED ) X I AN HE
T, BWETRICHWREAERESZD LN, s -4 MHETRYT. ZITORE
XI3H60m TH B, FEIEA (1980, 1981) DMAZHYT 3.

R L LDX LA P ERRT 5 ZOWREIE, 44 TRBORE»SOLDT
ROREEREA» H#E L, BKEADOHFEE LEKEAREEDABT, IkO&
DRRPHEALEIRE LT 5. BREOTRICIEENBDOh, 4 -4
FMEERT. FL3 A MEBETE ENOERBA AL AFEE AR T 5. A
RIIHERINEROMEREHER L, B b v 205N & RRIET % 55 5 HR
HEE T, TRICTREBORS & t-> GEIFTE S, HERIRH L LIhhD
HAABOLEREE TEHTE 25, ZhlAbRMBIc Lol suv.
BELTBRO L LY A MEET, BAIEH, (1989, 1994) 12 & D Mytiloides
subhercynicus (Serrz), Fagesia sp., Puzosia orientalis Marsumoto (F 2
—u =7 VR A, 5 ZFDENDOMEE S 5 Yubariceras sp.,
Inoceramus aff. nonsulcatus Nacao & Marsumoro, Muramotoceras sp. (F
a—u=7 yAHOEF) BREIh TS, I TORIEHNIONnTH .

RNYT Ty h s Y2 FANPREEZ AT 2AK8B L, REOEKED S
#¥e L, ARG~ IRIKEDEIRE & HA, B L LD L L4 4 b ORRIZE
P95, HREIIMEL TSRS H BT, THOREBOWRE S 5 Wi+
3. Liid, 494 P EFBOMFRES, oG MBI Lo h,
RO L L Tnd, ZOREDJIAEL» L, #AKIZ2» (1994) 124D
Pseudaspidoceras cf. flexuosum PoweLL, Mytiloides cf. columbianus (Heinz) ,
M. cf. sackensis (Keuer) OFEMAFE SN, F21-0=7 Y EERERT
LERD. RYFT Ty NFVIFANOIOBHITE S ICHEHERL, [HE
Al KB Eh 3. RIERERES TR GaO PR, o R O/E % Fik e

L, REABOCHEBREEL, 22 TREHFEZROBABICAREAICEDNS,
REIEi3120mTdh 5.



V. 1. 2. 2 EHE

FEHEIE, FEAERD /<Y r 2 —sa)lldigisks & Bigh s o 2 25K
FANFRBAERET, AL LOMETHML, #4494 HMEE TR #E
EWRKT 5. S L TREOEEMEIZE T 5.

Ny EL-NA)IFEE TR TRE A, S @i L, ALAIcH < mFE &
K, ZOWHEZ Yy 22— 30| LBOREDOMEOET, ZIFRCS
OWRFIZEDTIoh S, & SIKREOMEIIZER - R EHEOEL, v rE
2= uflilE—DROWEHEDOEFEEL T, MENBOILFEREE A
ENBWRBICL D LERBEHICEHLL T\5, BKkAaDREE EhE 5
J&T, IKB~IKIREHR ~ MR EOFEEREL, £ IAICLOWERED
HHEEED, s 44 VROBEERT 5. PO BEIZIIHERYE
VWEBEEFEY, BLHBOBHATTILEH 5. RN LEBOFRLC
Inoceramus hobetsuensis Nacao & Matsumoro% BEH § 5,

R AR FANRBTOZ O, B~ 3 DL, S BRI & 4
FLH 4 M EERT D THBE»LWBL T, X2RFANRBICIAL 4/mT
B2, WIS & ORI HERE L, SIS 2 0 BT 5. BB 00
WRFHET BB T 2. £ a4 MEETEAENE L7 & 5 Isrgto s
AR L T 2. BRIZBKEIROTE S ¥ikE 354, a0/ v
rea—sSujiEgic R 5 L han,

feRIIAA - FH (1973), BAAIE2 (1989) Ik D BEIMESH TS, Tk
bbb, BAROEZ L4 A b EROFERITlnoceramus hobetsuensis Nacao & Mar-
sumono, L. of. cuvierii Sowsray, & 512 bl (H) OAFMET Foeshis
Inoceramus hobetsuensis ¥ & U'Romaniceras ## L, F2—-0=7 VHEEL®
T XAKETFAINTHR T, Bdd 5 LB MIOAKE / V2 — L EFE
JeE 5, Inoceramus hobetsuensis Nacao & Marsumoro, I. iburiensis Nacao &
Marsumoro, Mesopuzosia pacifica Matsumoro, M. indopacifica, M. yubarensis
(JmMBo) , Pachydesmoceras sp., Tetragonites glabrus (JiMBo) , Gaudryceras
densepricatum (Jmso) 7 & EHEGEAMEDILA, Yubariceras, Romaniceras O &
2 %5 %80 %\ Acanthoceratidae REEEE DO EET S, ThoDLADE
W oYild 5 &, KRYRMROEXRG (A - W, 1973) IZHN§ 52, #



BOPIEREE AL LY, —F, REMEOEIIORERETEART v EF4 b
Pachydesmoceras pachydiscoide Matsumoro (Puzosiidae) #', LiRfk» 6
Pachydesmoceras cf. kossmati Marsumoro, Romaniceras (?), Yubariceras cf.
yubarense (Marsumoro, Saito & Fukapa) A, % 72§ » &Inoceramus
iburiensis Nacao & Marsumoro, I. cf. hobetsuensis Nacao & Marsumoro % FEH] L
T3, EIIOREDEFHABRE O THROFHNNFIKTIE Yubariceras yubarense ,
Mesopuzosia sp., Eubostrychoceras sp., Inoceramus hobetsuensis , I iburiensis,
Pachydesmoceras pachydiscoide MatsumoroZs & % REH LT3,

FREOAREEZ, MFHIBICAMTE L, BLXOWEIZEDYIS AT
BILNOAHTHZA, BT HRD600mEHEA 5.

V. 1. 2. 3 LEEE

Z ORI, ERE - A (1985) AR &K F A JITF T IR R 1
e (EXAB) LL-HBETHD. FHREOHIE Y L FENEEL Thb,
10—20cnDIRHEM~PRipE L gL, PhilcHa@REE2HETS. 1
A D (1973) @EARHISOFHE LT3,

FREBAORHN - FLOFINEF R & D F9300m B (L) OFER)ND )
2 &, & 5L OKRIEMESER FEI 2 5 TOJE EH70mO X[ T

fw

FI5lX  LEEOEA O3y rxa—ssulilhig)



i, B REOHR, OROEIKEATIET 5. BEIRREOHRIE T,
M AR AT T e 55, MILEEL R USRS RET S, A - WM
(1973) {2 & BInoceramus tenuistriatus Nacao & MatsumoroDFEHY, F6 KT
Efikg - FUBoRRta» 6 F 2 —ua=7 v EEERT.

AL < o € =3 a )l L, SORMEOED £ 5k
FIRRTVER AT 2 WO VERI, o L O EFBERERREID, RHE4E TR
HEROMAR L LTAE®D OIS GBISKER) », &EHE LASKRIZY)
CRAMATH S, FLBED FIRICIINENEEL TS, L2 LKL 22
SO & 5 IZPF LB EOBAIE R S kv, BIRIZNI00mTH 5,

V. 2 LERSERERE— A —

FERMR R — RAIE —13, JeE A EkE L2alTH 55, B L0
LONEORED? S Tk & L1229 U, Xl bt il & Bidbic e L C
ST BRI EER %L LT, ZOEBII2M0 s maEo oh, Th
ZFHHAES & UTHRO RS .

V. 2. 1 T&RE

PRI FERkS ALtk & 45 2 B gL 8 r T —ssu)ll P 5
EAMRTREIC» T 5. TIRIZBENEOILGIEREIC LU h
AWITH S, Adigh (1991) OF1ERMO LS, FEHE2 (1980,1981) OUL
IRIENY T 58, CFEO XIS S 7 £y S u I FRSROMLL, M12
L IZOMRBIIET 5. AHERKEG~BAOMIRORE ® FihE 3520, ik
OREGENRFEL , IKGOMRIE O A2 FROEAE S & 5. Inoceramus uwa-
jimensis YEHARAZ FE UM IZ G L. Sy E 2 -8 g Il T
Neophylloceras subramosum Sumizu, Gaudryceras tenuiliratum YABE,
Anagaudryceras limatum (YaBE) , Polyptychoceras sp. DT Y EF 4 +
&N 5. 72, ZORKTIIBAR A2V 2WHRABB Wb Eh 5,

OO FERE © X 4R ANPROA H I ESHANE, W PRk, 5& T
BRI & DARAUTE Y X & 2 NPT S, W& D A BRI To 5.
WThOAHITE THORX 2K+ A L, S @R L, Bk~ Esik



DIEL BB ETANE IOMBEE Uz, #A - BH (1973) 13, X 2KvF 4
JITH@RET, X282 F 4B EEBIAERE kAR 2 MR T 20REHhD /v
2—=h 5, Inoceramus tesioensis Nacao & Matsumoro, Neophylloceras ramosum
(Meex), Damesites cf. ainuanus, Anagaudryceras sp., Scaphites sph#giL, F
A—T=7 Y ERERTE L ZZTREHE, SENBTRBICED 5. FE
JEDAFRUTENY X 2 2 NNTHET, #d U 2BAIRND X 8K+ 4
B LR H BES FEBDVRE A & Inoceramus uwajimensis YEHARA % BFEL, I =7
YT VERLTNS,

RIFWEIC L DM XN TN B O RHTH 54, /Sy rEa—s35ulliT
#9250mAEHRIT X 5.

TEHBOMBEN AN BF 2 —u=7 v LBE2 &L, 1EFI=7
LTV ERT.

V. 2. 2 t7%BE

FFO_LERRE @ RUBACE D, ALISHEE 2 HLS /8 o € 2 - Ssa I EESR 1
WAL, BAR, skah 2 L) ERERTY X2 2 NIR EREN, 2
LT mHA@MEL 55, GILORINTHREH S FE B 28 TR
12 (RS XbEdsic®E 5 5. 72, XY aNIGERO BERHE» S, b
BN DM TOHIRIZ, HFEACRAEO LICIRE LB Lo 5%
MR SR, “PXV A RIREUHBE" LT TS, BRI BICPRK
WhRIKG~BEAORKEE L Fhe L, BoMcpEI L EE LS, B
WREOPER S HVY, BoaBEOEE 529 5 BIKEOERE & HEITREL
Twa, AliEs (1991) OERRE, “FHEs (1980,1981) OUL - U2iZIFiE
MY+ 3. Inoceramus naumanni Yokovyamas B @gic 4 5135,
Tetragonites grabrus (JiMBo) , Gaudryceras tenuiliratum YaBe, Damesites
damesi (JimBo), Eeupachydiscus haradai (JiMo) &\ o7z, 7V EF
A MRA 27 LA ERAZIRNG CENTS. F XY 2Nl ER
#cid K E ElasmosauridaeFHE RO A X T w5 (8hA, 1984 ; fil
%, 1985).

REEEHMSEIOL — FKEEIEKIC LT, KR, RN RTEE
ALOHER OWERRE T, HRIIBRED X 2 K<+ 4 T HEIP BRI X



Edll]

1km

FI6K XY 2 N — MR

Myl : REERE My2: X 2 K~F A B THEE Uy: L#uRBE

Hk : SKHEEE Ph RN ms: S si: YU ME ss: BE cg: BE

tf: BEIKE TP FRHWTE FoWiE RS SNSOL @yt fLHE T s
O gt aEtits X4 2 &5 4 ZpEH s

DL TS, 7 UCHEETFHANG, R OB WO £ $Wlifg L
TW5, REENLEM L/ Y 2 —Hfih 5 Neophylloceras subramosum,



Damesites sp., Tetragonites epigonum, Gaudryceras tenuiliratum ,
Eupachydiscus sp., Polyptychoceras sp.%E7 T+ 4 bfG6h, /-,
FLAOYEE 7 6 Inoceramus naumanii # 4 7OLARRM E AT en b,
By b7 ERTELL (BAG, 1983). &7z, KL LR/ Y b
& Archaeospongoprunum praelongum PessacNo, Pseudoaulophacus delval-
lensis PrssacnoZs & Qb &, WER IR OJES halFSNS01h 5
Marva & Taravanact (1977) DGlobotruncanella hvanensisti \ZI@§ 55 2 %
DOFEEAILRER, REELLOERE A v 327 VEilzRTELT0 5
(R - dtRiE A, 1986).

PS> _EESRE O IFIEAI600m T d 5 .

FHNO EERE 1S ' a =3 a)ll B AR E OGN & D BIROM
NigEss 6 #A~, B D S HBENN, T TORMNNFIIZ AL Tn5, &
MZEF O, BXE~BEEROME AL LTED , RRUWHT
H5. WOHEOEIKERWE O HBIZHAET 525, BICE I ZREH
WTImA A BRI A, R AR T AR E - FERBICRIET 2 8Kkt
BLTEETH S, WA - [MH (1973) 12X 5 &, Inoceramus expansus L.
amakusennsis 2T B KBS ) T A A RBEBWICEST S, 72,

Inoceramus (Sphenoceramus) naumanni Yoxkovama, Tetragonites glabrus

ok PEMEALLERY 2 b (SNSO1) (RCBEEA, 19864 1)

Heterohelix globulosa (EHRENBERG) fE 1
Archaeoglobigerina cretacea (D'ORBIGNY) 1
A Jjaponica’ (TAKAYANAGD 17
A sp. A : 5
Rosita fornicata (PLUMMER) 2
Globotruncana arca (CUSHMAN) 4
G. lapparenti BROTZEN 23
G. linneiana (D'ORBIGNY) 6
G. spp. 14




(JiMBo) , Gaudryceras cf. intermedium, Damesites damesi JivBo, D. semi-
costatus (Yase) , Kitchinites (Neopuzosia) ishikawai (Jimso) ,
Anapachydiscus cf. sutneri (Yokovama) , Yokoyamaoceras jimboi Marsumoro,
Polyptychoceras, Subptychoceras, Nanonavis sachalinensis (Scumr) 7% &
DEHEHE TN TS,

Ny rEa-Au ERPHREDGWRANEL D PIEO Z ok, i
KEET 2P A RIRDIEIKG~BEDOYA & ke L, JHE Ben~$10
em DB E RN IK A GRS 2 kA B IZEEH & o T . Y
BHZROND A /1T 4 20T & 59T, WERREEEREEO T8, £
RN LD TROMEIOHILEh e 5 5. LA L, AllEA (1991)
M Z O & EEEEA LR Marginotruncana marginata (Reuss) % Wit
U, BEEOW PRIt L Thwa 28, £, gl LRI Ly, sl
HSRIZ o3 A1 B HNO S Ag |EBDALSTNDIEA D 2 LT, 2Tk
Fikge L.

FHNOD FERORIEG, R 5RO K500mTH 5.

LEEOMEFEN  MEE LTkEhd v rxa—sall L ek E,
KL B K UCRILE 65 b =7 v ~n Y327 VETHAE R T,

V. 3 euidERE

BAREERL . TAYIE] RO S 2 — /S a @l & 44 4 F EHEO KR
AR E U TR L, SISO BRGSO I A Lo Th B,
PEAEE T, X 2 X INRe v FIEFRES OIS 2 M L, BT
R 7 LR EBWT LT, AEANGE A IS Y X 2 2 AT RPGH O 1L % i
W, sl MRS & Sk L . FIhoRIIl - vy LRI &R L T [FE
) XIS B . R Y A A EGDREMIL, X o N L bR
DHSET T RLO Ffllkd & RS 2 TR L Tl D, 2O AKX 5.
FPEIERHE, ML A ke T3 2 < oERoOlEIC kO Ysh, Z0
SPANSHEMETH S, FHIBNDIEOMI Tk L T, TUoRMNE, K
MO G RN E £ SIZH Y P A o FIROATERL TWE, 2O



BIFK WFFREA LR

SEFHKIE B~ T RIET T AL R ENED
(K4 RE8) (¥ 51 E08)
WA 1954 THR 1963 MURIEHN1967 M 1960
YR ABER YRLaRB BER
IRPRRSm| | WrRm | | EmCLrER| _ (EECLrERE
REDER | omem || BEREE | | B4R
| RAEER | . —
THHHEEER HERE THONCEE FEHALER
EORBE EORE BHEVILER
T T ENE
ERWER BERE Ba-BRERE
R S N - I
BEER | ] GRIRE) ] (BIERE) | | LEmEER
EEMER

—RICHEREEL BT, EsoMEIILEE O D, HIBILLSHS
bhTnb,

HEEEHT, B OIS % b & U CMatsumoro (1954) 12k D,
FHHE A SO L UCTHE (1963) 2k 0, BIImEbEEMEHIEs (1966)
2k, 2, R Y aNHFES S U Y LRI TosgE, ANMIPNE
A (1967) 12k -T, FIRITRLAELICEM» S S OHBIZHI S I T
VWA, ULaL, fEIlEs (1966) &/MLUAEA (1967) LISt, M5 hrzinE
BlizagkehTogw, OB, Al LzE 5 Il E ERE LT 5D,
BHHPBEOEABL L, 20 BEEE S BT, M & hz R E 2
B2 ERBE LV, LEA->T, ZORIBTIREAEEE LTERRL,
BiEE LTA B TE 2MERGAERTHEREE LTXHIL /-,

PO RBIFMEIEZ 55 ORBNLHLO WL, B X ORILORIILL
BO, VIV IRNERLELZMRTH S, 2 2 TIE/MIWIED (1967) DfF
JPIZED XM - BIFIZ oW TR 5,

1 ®E-BIKER

HASHOR THET, ThHO LBRFEH—-RAE - & IERE 2 -



THL, AHERMICELT 5. BEs EhE LIFBWICBIKE 4 RET 2
A, BE - REB JUCRREBD., ERKEE»IKAGREREL, R
5K & CORKERE THIMBEE S . B LEIC ISR R O wk A B R
BEPREHOND. BRERIKAGEEL, fIREELLO» LML EIDED
FTHY, ARRIEETHS. L3 —ARIZ1~2mTH 5 25~6mD/EEZ
EAHENH D, ZORKEE, TR Rigo &R T LIREFBEO I
EBICHAE S BT (1960) DEIXERE (BNBEIXKE) (ditEhs, LRRE
&, ZORIGO IR EEIZHET 5. 80~150emDIE & A HON, JEE DX
LUy, £, REEEREKEOHAE L, RBRRIFLEEZ kW,
Z DD LK) 2 & Nanonavis sachalinensis (Scamipr) % £pET 5
¥4, Acila hokkaidoensis Nacao, Spisula (Cymbophora) ezoensis var.
hetonaiensis Nacao & Otatume’s & BT &+ 5.

VI Y RINTOERIFIEHBZ0mTH 5.

2 BE-UNVNEER

ZOMREO FEIZ L M - HEVEE & R U, RUCBIKERE O
AHET S, LERBEREMEL L MELORBT, BEREIRE 4B,
WEHRICRRECEIEEOWA 2 LI LIEEED. aloRINMdto, Zo
MO FENICHY T 80, BIRE - REES, PIUCHBAKBLREDHE
BENETS. £/, VY VRIITRIEZ6mOERENE R 1 milikDRE
BENAELD NS, WML HA Nilssonia serotina Heer % ¥WBIZEM L
Nilssoniat & L CHIB R TW5, BEBEIZ200~300mTH 5.

3 TEINVMER

VM EEERE LAHRET, HROIKERS 2L T1 5. WO
LA EELOBRRTH S, ZOHBEOREFEIL150~200mTH 5.

4 ®E-HaRE

B OMERE & EROBERB XS LT3,

HIRIBOBERIL, B ([KY9R] KR 24016 2§ 5 3 A
JEEUFEN 2 & DICHS L, kgt ofiE s LT [HR X, £
SITEICEHE TS, BER, FE2~10mTH AL T OMEEAE FkiC
LTh D, BWRERKE T2 6 Tnd, BRI - KiflE & &l



FAE S ESHEATE

Si0, | TiO, | Al,O, | FeOs] FeO | MnO] MgO] CaO | Na,0] K,0 | P,05] H,0 | Total
R EA] 759 0.18] 13.01] 007] 0.13 0.49] 0.12] 4.18] 455 002] 0.72] 99.37
RAEMER] 67.38] 0.1] 16.34] 0.66] 0.14] 0.01] 0.14] 0.17] 1.62] 11.25] 0.01] 1.58] 994
EDL 78.36] 0.17] 11.76 0.15 0.49] 105] 3.42] 3.29] 0.03] 0.66] 99.38
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HWHEIZ12~30%T, TV A VE2»L Y o rBOMBIZE 200 hRIdA R
N70~80% L %<, PITIF8OBAE ZABEDEH Y, 7L~ AEWAONE
BT ZEHRBIN TS 5. AEEEH, ST TRAUE B X O BB
IRADHEN X NEER SO, FRERERZ DL TR a7 - 72 (B4 %).
MEHESTALAY (NagO+Ke0), & K IZKOAE < T 41 ) HhCE DMK &
AT (EAE, 1988MS). 4 KIIHKO D, %id$ 2 Pt gk
RS DRSO i 4 & IR L 72,

EMOWEREIL, et 2o~ HRpEE FhE L, LIZUITES
BIKE, BRUOVIL PEENIET S, THNORTHLEE OMIZIZHERE,
b5, HWORBERE#HROCZILMH), FhIREAROEMLOEES. B
BBEXUT VL MVED D 2 —I)LWZ, Acila hokkaidoensis Nacao, Yoldia
hakobutiensis Nacao & OtaTUME, Periploma elliptica Nacao & OTATUMEZS
CEERN LA EN T 5. FHZRhynchonella sp. % F5MIZEH $ 5.

W - BARBRROREIIH0MTH 5.

5 EEPIER

BIKEGEL L M E*FHRETIHECHED, MNBEL23I0ILEH5.
YO MERICRERTREADOMHBABUINIC AL I L h D, Fi, RIS
REMR A EATHDZ AL, BFIL, 40~50mTh 3.

6 HMEE

WREOMNIE % EIRE LS T, 2~omOBER 3, %72, 05
~AmfEDIKAGDOHIL & 5 LEIKE & TEL T 5. —AHISHIR D GRS R
EL T, RMEEHER FBOME - EREHIEM L TV 5 288IKE O



WEEThS, RAHAERHRBLAMELTOER Y, &b, ZOMBIEEVOY
FERORESICEY, TR KEOFEANRRLTEAML Z0, BIEIEY X
VoA NJIFHIET230mTH 5.

7 EHBHOBERK

Tl (1963) ORHBEREN ALY 2 U, IERIREICHENE T v B4
b A7 ETLAZRY A2 ENTHED, ZOEMBAPHEE S A TEn,
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mE TR RIEPT, BRI G  5 AR, AREIR & 2%
RBELDLN, FITRO LS TSRS, BNRIO TROMBIIENE (K
HiED 1 4 - @Ik L& e 2 8 - YL VERRE) T, mTE»56
Inoceramus orientaris (Nacao & Marsumoro) , W L4 5 I. Scuminrt
MicHAELZZ EZPEL , A V3= T V&Y. HOTEI L AR (KIXIE 3
TENL FERE) 2 51%, Neophylloceras hetonaiensis (MATSUMOTO) ,
Pachydiscus (Neodesmoceras) japonicus (Sarro), Inoceramus shikota-
nensis (Nacao & Marsumoro) K EFFEL, v—ZX PV LTV ERLTWS,
BRI, gARIEA (1997) &0, AKFEL L BNBURORAEH R LBORE
e (6 Rk 25, WHEMWERAOEN PRI N, HEEEE S h
7-26/F20fD 5 B, Alisosysta JBBEFHOAIZEN U, Alisosysta margari-
tald LB ORI L S T3 2845, HHBHOR BN+ HE &K
WEtHICE T 2L LT3, Lah- T, igthsmdfERogmnitis, (F
EAVNZT V=3 =2 VT Y EmRTH, ik LENIEE AW it & 7
BOUREMLED 5.
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V. 1 6k

g3 S RREADOHEFEICE L, KA WS 2 BB T2 5,
BINRE - BRI - &5RFE - R - RENE T o 5. LFFERIZSI18XITR
&I, BINRACE O FEARRM G TLL LI 7R 348 5 25, WREE A,
ZTUTHAN, EEOMRES N OBANREEO AAIZ XD RML, [XiEE
HOREERME TR FEOB)IE MBSO ANB I HT 5L 12k 5.

M. 1. 1 ZEJIE

BN ERtR PO T, R T3 ORI 2 A4
Bk, HEEECIAS MY 5. BIBXOHBNRIA T 4 e U,
WL NI R ASH (1924) 12k D [BINFKRRE] ChE 5.

ZoMER, dtid X458 Xigh iSO HR S RRIEA, S, IHE RS



SRARELNL % e CRIR RIS R 5. PRI, L2508 v v F)I
Lt (IHACBER ) . RRR o BN & T, B (HRERI) M5
THMT 5. &, TOMEIE, BIE Y 20 %) EFEC—HiEkT 5 4%,

B THOEH L, IWRNESREEL THfiT5. 2hd b otk
TAHIREE A AT, ZAUCFOBNISIIREEN LT 55, BIIMEE» 54
R Y 2 NFHIZIEA B9 X 2 o R LHBRO FIRISIE A Lsn, &7,
IHRFHUR SE T E BN A O MR T, Z 2 Cidpde Ao BRIz - T
ZORMIZHORML | R4 O EREHHERL TS,

A, BEEE ERE LIREEERE T2, 540 BEEIZIEN
W REEHS - ESE A IRET 5.

Baid, IKEF 2 RIKAE L Y S AR SRR A R T, FERC 1A
HENOBANH S, MCEREERE THIRE R L, BERsSATHRIRE R
TH5ZLebhd. BLT2LEMBEEREL, HIL LS TRRHEAL LS. kk,
BIHED RO ENL, FkEERE L &L <BHT, TNOmEHEER -
Howa XA UIZSWRaYrS 5. BHET AL, Ly AR TlEMIZZ
UL, ISR A2 A 655, BIIKS MBS Mls Fhe T
200, FNCAHRDOEDE & 5. BHIZ, B & & EHOHERE R ERE
KA L EEHTH S,

JRES XM REE S D WROEN TR E L TIRG$ 54, 20
I~ 4D IRBR IR EEHAE AT 5. EEMKkEsVLWLEGEZ2EL, @
HEDOMALE T IWERE & 25, WItRPREWEES.

WL, BIORB HRICE < ERE K OBARISh 05, &
BEDERIDRT.

Equisetum arcticum Heer, Glyptostrobus europaeus (Brong) ,
Metasequoia occidentalis (NEwBerryY) . Fagus antipofi Heer, Cinnamomum
obovatus Berry, Sabalites nipponicus (Kryscarorovicy), Salvinia _sp.t: T
b5, INHOMBIZRERETRTE &5,

FuxkE L, RHEKREE C1~4ARORBEN LT S0, T0D BIfREL -
FERIGIE LR - A (B)IARE) VRIS, B0 3 R TRIT Eh,

BINBIZRREO THE L THARTEMERAE 2T MRSV RBET 5.



it Ak T CIHRRIRIETIR2~4dme 5D, BEF,

JHIEE, FBIAAT35~65mT & D, ALWH I ANEMINZH 5T 3,

VI. 1. 2 1RI0BIRE

WA, [43k] BNV RMEERMAI 28X e L, @435
H (1924) 1243 [RIMAIEAR] ISHhE 5.

XINEHUR T OAR L, FEBNEO EMISHIRICRED M 5152, EFRHE
O E ULTHATICBEH LT3, &k, ARIZIEAROYIH D B & 5
TR LA L A, MIRT LIS mEf s A5 &, ERHER - TORY
#, B X CHABRIE, B ~RAHE TREER OB, I CHBNR
GBI, &7z, DIEBEROIRRN R IEAHE T, FERIWTRE O BRI - TR
BAMNERDOND.

T, 2ROV FEACHASRRGEVWLEGEETIRE» O
50, JALT 5L BEPED OIS, ABOR LB IURTHTIE, BED
HREEARELDWEARSDEMERTZEMH S, TEaHIZE S B 520
20, Bk L L TIRORFESFVES JBgkE) 2 BAET RS 5 5.
% <13\, Margaritifera perdahurika (Yoxovama), Unio uryuensis
Suzuki, Lanseolaria pisciformis (Yokovama), Anodonta subjapanensis
SuvzuriZs E QHAMEDO BCHR, BIE &AM hEERT 5.

FIZ I3 EAMAED & 5 12150m & RV HIK S 5 5 4, flbik i3 Aot
WEIZ & B HIRID 72 0~120mE &AL 5.

V. 1. 3 Z3RE

AR RSSO E B K & RO HE T, [95k] KRR, FikEThi
O EWMBNNHF A e S h, FIF (1924) 12K DIRYRRILO FER
fE&PAET 2B Land Ehi,

(X3t T D 473 O 73 A0 i3 AR OB RIS & Rk L TRk 9 5.
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M5 BHHEF - LORS KOEASHSH, Xigh ROMEH, XiERHoH
MARGSEOMANER L E TH S, &k, 2055 TORER D L CREH
T3, FRLOWBMARE 2358 E LTk b, FORBERTIE BN 2RRkEIC
LOHIF &, RNV RONDDATH 5. ZOMOEFBRIT,
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SRS RO 2 R LT 5.

L, BERNICELIERELTRE - VL VEEOHEM» L R0, A, R
BEHAEBIURRERET S, ZhoOEHOMALGHER, —RISHKRE
BOULMSRITHE D, EHICHEY > THRAL U, R EBROTRE 2D 2 HE
AR L TlD, Tk (1963) &, ¥EEE T2 1 ~U0 7 >0 HE
ELTXKAL TS, ks, HBWRERE,» 5 /MG TR, BN OBRAR
2& 0 EORHES S HIH X 4, BT T RSO3 AVRAIL T B,

WEE, BRIKAGE, SRIKADOEHRA ST 20, WF - Wik, T30
KEAZT2E0ETHS., HELHR,OHRNE T EIET, SiplBT
FRAMER TS, —MICRLIZEC . RRRETHBEL L LEEEZET AL
& d 5. EmARSIRIIHR AP N BT, RRCIZEVERNEG £ 72 3O IS
LD, BEAOBISHIES TR T, BB BORRMA PERE OB L E
FREOD BN R OB & L T B,

Yo, HEMERWED EEA 5D 28058 L 0, 2, REBOMEH» Lk
AENOBITEIL, BHEBEELIBAE LV, BRErSBRIKEZREL, ik
RO SERITZ UL, TR IO I O MR D, BT RbE
CHEBE L TRET2HAL S5, REDICE L, TIN5 B~
10emDHAEEIRE 2 AT 5. LA % LET 5132, BUNRIES & RO %
KEOELE & RT3,

MY EE, FEASZ 10 ABA ThaR, 2O bEELMEE L TR
DN S5 M3, Osmunda japonica fossilis Oisur & Huzioka,
Dennstaedtia blomstrandi (Heer), Glyptostrobus europaeus (BRronG.),
Myrica curta Houuick, Magnolia yubariense Huzioka, Nelumbium nippon-
icum Enpo, Liquidambar europaeum AL. BrRaun, L. eoformosana Huzioka,
Platanus aceroides Goppert, Engelhardtia oishii HuziokaZs & T, Wi
BVWLREWTAZRLTWD,

FEKRBIISRMBOJRE P T 520, AMBORERE & FRiRREE O
BEfRIZ, ISR EBLUFE 5 RIS L AL BD T, SRKIT L IIKBRHOWTD
HHREES>TND,

FEIFE, MR BN TR IH & R8T~ A bR 8577 T C250m,  [HAE R AR 81
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o [10 3 3
1 [1ORE 3EBETE |ISETE | 4%

T T80~100m & 7% » TV B,
V. 1. 4 E388

R, [AREXIE] MR 6 [RYIRRIE] (2 Tivh 5 S|
JWEHEHR AR E LThY, 5 (1924) OmIcLs.

BlEHk T3 A, TR Y aRE &R e 4 2 EEERILRIC M 5%
B, HAERTE YRR EMD B, £/, EABEXNEEY» S MIET 5
AW 3 BREREE, o K OREILABOFEKREFHOEME LKL T
AL TS,

B IZEE,» S kXL 20 &N B, PEEOBEL, REEHAEmOF &
ORI, HV UMERE THR ST, £0 LiIX50maikoEWwieaE» 5
B Ehs., EERBOREL, Bmpo2mii#omas K CRECHE, 5
BoTWa, THEE (1963) i3, BAEICKE DIRE TRDIE1~HID 4 D
Offifg (HERERMRE) 1ZX5 L7

BEBIKEE, SIKEE T, L XCHHRarHEasl X s Enta#t
RY. MK & IR A AR 2 B RKRD S & TRIEERIEICh 250, MRS ok
DEDONEL, MIBIRTH 5. MWHERHVRET 2HanAEDER, 22
TR E E B >T 5.

R ERHEED L4 h0 5. IKEY»OMKGEEEL, BELLO»5/



BALDETCIELETH S, —HICHEERLLTWAE0D8H 5. RS
BlEORERIIZR L k5. /-, BEBOWE» SIeE\DORLEIZW
HlegLE->T03, WKEDHEREY /U2 —-LafES.

REIZE, Midgkos ke L, BEAEOMEENCEOHILEE S
PET 5. RifAEIE Saccella hokkaidoensis Ovama & Mizuno, S. wakanaben-
sis Suimokawara (MS), Acila (A.) wakanabensis Uozumi, Crassatellites
yessoensis Minaro & Kumano, Venericardia otatsumei Uozumi, V. subnip-
ponica Nacao, Papyridea harrimani DaLL, Pitar cf. kyushuensis (Nacao) ,
Callista matsuraensis (Nacao), C. hanzawai (Nacao), Merisca cf. onisii
INouE & Mizuno, Spicula (Mactromeris) sorachiensis Uozumi, Mya ezoen-
sis Nacao & INoUE, Periploma besshoensis (Yokovama), Eocylichna multi-
striata (Takepa) B ETH 5,

HILRAERIE, Kamo (1984a) 1240 54 S HBIZ W25 —ROH
LRBEL THEIC AT 208055, FIFFEO Elphidium asanoi -
Reophax tappuensis Assemblage - zone TH#DIt6h 5.

RBEE, BERMMETIS0mEE TH 5. Zh L g, LAOBRAREIEC
KO HIF X HET 5.

V. 1. 5 BERE

MBI, FRRERSO TR LRONET, DERR] XiENo
CAETTEREERIEN A AN L U, 2 ORICRIET SRR Lk S,
SH (1924) 12X B [HENRRE], KLUZO FHNOFEEREOETT
BRIz 21k TH 2 (HE, 1952088 7k).

PR T3, IRACPESR O WK IRER O DR T, TH.OBIER % %
WY B EMEERDBNTENMIHHTEIDOATH S, L, Bk
FETS, Mk oK OBIKERSE* ELTIRALOAM» 2D, & T
NOREIZFROREEREN S, HBELRBEHREL T 5. BRI
THOMTH 5.
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TRRFERH L ORRIIEENAEE T, fido Z & < H~FERA AT,
THBHED R ~ BlR OS2 HIF KT 5, T4abb, KiEOILEH
TRAFREHOBME 2 TR BB > T30, hlEh o miicr g T
WERESFRERF A R ¥ | EIRRPBH L EL T 5. FRIREO g B
PEMET, LEPIRIEEE - B LR K O STr & W TEIEICE L C
W3, F/, RV NHTIE, RERERRREE - B o B2 RV o
~NRE LIk bh 5.

TEAREIE1,000m 2 8 2 B IF VR T, FEESIR I ISR 2R e VRS % D
WOE, EIERS - BRAE A Y, BEIEL A CE L EEIC
ZLOBIREOYES, £330 MEP BRI N, ThIRIKEE, BIKE
IV AN, RHRAKEEERES. &k, KBOWEHK LU LBO T,
BKOWEIZEBIBAND B3, BIRADERAPO I ENe 5,

OB AL BB I AEIE, Lok aEl»6 208 L, K
F O B A B REE D R A R LT 0, ZRB TRICS 2 A GRE
DRFEDKRE LT &> Tk, FB (19551958) &, RBIZEETIH
LR HFEE EORBEAICER L, 2RSS &% 4 5 - AXIEILH
OBEARY b AR E SRR & LT, LADEEE O RN LZED
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50, ZOBROMETIOFENVRKNEWIZEHTE 5 2 LA 620k
otz A4 IEA (1964) © [45E] BNE, X OREHIES (1966) O
T, ZOnaic kK DEKAER SN TS, &k, HI9RICIZHEA
HiEs A Y 2 N TOBARIES H L — FXO—E 4R

ABNECOBEANRGS, LAl FB (1955,1958) D5 iz 350 THRD -
foAt, WHEKIZIE THOAH~Dii & 86 L TBRIR L2 RIS, KgigTo
Oy A R R ORI A R LTl B

A% (Macoma poronaiensis—Yoldia sobrina H)  IRANEOREIR A KRS
HHEMNATT, AEHITEBL0n ~BmO @O ELFET 5. KETER
~EEFIZET AL, B & DAL AT 508, HNEAD b
DREFBEELIR, B KO - BN DH OIS AHER T M L s, AR
ftaoEMIzZ L, kidltfillstidYoldia spp., Neilonella sp.,
Venericardia spp., Orectospira spp.7s & BEURINIZRH Eh 2 ETH 5.
JF &3 A0~55mTh 5. A, Am AR REE T 5 REILHO =5
I T, AFTALEODER,HAL - A2 A Eh 32, RKXE T
THER O S S MR E R TV AL,

Bt (Venericardia spp.—Neilonella poronaica %) MNP RE{LH%E
%3 5. {{&MVenericardia spp.% & U'Neilonella poronaica YOKOYAMA,
% DIEMAcila, Yoldia, Saccella, Orectospira’s & #HpET 5, kL k
lzasiks (b)) 22 &2 d ), Hubertschenckia ezoensis
(Yokovama) ¥ & UThyasira bisecta nipponica Ovama & Mizuno %% £ 3§
5. WHIZAD » THEERL, EMOCHIZNET 23 K5 2B THET 5.
[ ith Sk DWEIN R 73 A O R T, A - B & RO TEREIEH & o 1%
JARED PR A ABEA BB D . MZIZ0~100mTH 5.

Cir (Callianassa muratai ®) . BHERIZILG 2L ET 5. Acila,
Yoldia, Neilonella, Venericardia, Orectospira’s ¥ % %pET 555, 8O
Callianassa muratai Nacao% ZWET 2 i CB#E XM &N b, 72, ey
B Y2 ARRIKEDHERE AR Z N T OWEREOT, BOMIZo
Ya— iz, 40~ 126mTH B,

Ak, B CHIEBIGRTIE, AcilaDPEIKEL? S &4 [ FIZ 2 rEhTn



B. Fubb, B, LCH T LBEIZA T Acilad) % EHAED 515 7
®», B #B1 - B2 250}, ERiRGHED Acila ZFER A B2H, 72, CHF Tl
DEDINEAcila B FEE A CLAT, Z D K% C2IZ 7 L CRNIE O RS AR
IR L 7=,

D# (Portlandia watasei ) B - CHr T L L GHEO BAREIL A &
Dik’> L, Portlandia watasei Kanenara® % TR O 6h 5. CHIZTF
W 7 Callianassa, EfrDMeriscals EDEH BV ENZ Er5XPITE S,
ZOHEHEANTIEETRHNOCHFIINHT 2 L5124 5. EEIFH25~95m
TH5.

EWr (Merisca onishii #) : Merisca onishii Inove & MizuNok KO
Periploma besshoensis (Yokovama) %L, & HIZH{KY ¥ TPlatycyaths
sp. &2 HIZ1E D . Crassatellites tesimai Inour & Mizuno, Epitonium sp.7s £ 7
Kb BT 51E0, ARG TIIBOBFRE A EREZI A TS, EfIZ
BAREO R RGHE A i, WO S ILBRIEHZE 22 b b FIE & DAL
D, BRICREL S MAERLEBE L TRHH SRS, KIFIE45~50mT
55,

Fi# (Lima (Acesta) — Linthia ) @ JAIERREIKE T, WE L5
RPEEAETIEAE DS, BKEOHRE GmiBALBALH D) FHIE
L, KR &END, 7, RIKEOHEABIEL, BKE/ P21 %
HHTA. Lima (Acesta) j-suzuki (Takepa) %#EHT5Z & THMDT
EN3. E5llLinthia sp B Dy {bLL D THRT 5. BIEIL65
~160mTdH 5.

G# (Nemocardium yokoyamai ) @ FERZRPLLHEISERIZED, KE
BWIRCEIOE DR e . —MRITILBEDOEIZZ LW A, Nemocardium
yokoyamai Takepa% H#fEi & L C, Crassatellites, Linthia’s & %# ST %
ZETHMOT oS, FEIFI3260~300mT&H 5.

H#% (Callianassa muratai —Crassatellites tesimai —Linthia sp. ) @ Z
DOEOPEIL, THOGH LRI PRE TEHIKED,AH 5. £ O
IREDEREAFET 50, PREIZIZEZH20mE A 32 EEMIIEAZAG
BB RS, (LADEMAE L, Eolw L £ICRNE BT %



Bl Tws, bAEE THOB, CHEMREELIZIEFU T, Cf &S
P Callianassa% £PEYT 5 Z & RN TH 5. TEIZIZ300mATHETH 5.

I (Venericardia spp. —Neilonella poronaica —Linthia sp. )  1RAE
D b2 D 2 TH DA%, WRNE 3O 8 T LN ORI & %4 5
HICIZ, ZOHEPRMLTOBHAH 5. CREKEDOBEL L P26
s, REEZTHCIED. {tAIXAcila, Yoldia, Neilonella, Saccella,
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@Nuni{m ezoensiv-Cyclammino pacifica FEMHE ALRWLA PO

o] Byt

T Butimi i Gyroidina yokq i PR
Dihplopl\mgnoides subsvio futus-

Cyclammina pacifica B84 |
7 Bulimina schwageri-
////% Haplophragmoides umbilicatus SR W

o] Hoplophragmoides umbilicatus-
== Haplophragmoides subevalutus B3N ~
Haplophrogmoides tangii-

Haplophragmoides subevolutus BEYH

e
s R

o Actinpmmidae Form A oyt

Ao A B, ol KIHEAE  FB1955, 1959) o
: Chilogusmbelina cubsnsis 8: Glaborotalia insolita
! Globorvisloides suteri © Subbotina of. linaperia
: Subboting cf. oregonensiz

20K AAUHEE & RAR LHBILEH - i E LR & DRt
—Kamo (1984b) &0 —#eiZ—  (FIEXB ~ L AR L — b 2 4iE)



Venericardia, Orectspira, DT, TRAKE N D Hubertschenckia,
Thyasira s £, BB L T3, JBRIZ100mATH%TH 5.

AR ELS 25 BILROELZH SO0, BILE2 LD 5 &AL NI
(1 Z 1¥Asano, 1952). Kamo (1984a) &, &2 SRV 2B =00
AR A 7 BRI, BRABIE FRiA 5, F3BEHHaplophragmoides
tanaii - H. subevolutus Assemblage - zone, F4 MHH. umbilicatus - H.
subevolutus A - z, F 5 BfAtBulimina schwageri - H. umbilicatus A -z, F6
BEH H. subevolutus - Cyclamina pacifica A - z, ¥ & UF 7 #rBulimina
schwageri - Gyroidina yokoyamai A - z0 5 HLRERIZHEL 2. 2512,
Haplophragmoides umbilicatus Kamo (A{LIR) OmENLEHE (F5 LF6
DHR) & Actinomidae Form A (kHes) OYIFEHREHE (BN CIZF 6 &
F7OHERAORRL ) I2&D, T - hi - BHIC 3 L7, Wk (1984)
12k 3 &, HIRAAR A OB T - pEIcHA U, Kb —8T
kg (F4-F5) YT L & 22, KEmidd - LBEICHLYTS.
Kamo (1984a) 13 & 512, Bd L 2 FRBO XA L Oxf b &1 (G5201%)
PRI O AR A & [REH ] BRI A 0 T, IZIFFARFT I3 AR IS,
F5RfH 3B IS, FORFMHIECH 2 5 HE O FHERIZ, 2 L TFTF#IdH - I
IThEhGEE T3,

[

21X XINE R EEOMRMAE I GhE L REME TR )

S



(X AR IR s i & LS IRNRE (BR21KITIEL) 13, Kawo (1984b)
12 & W Bulimina schwageri Yoxovama®PE I i X 41, 11T (1984) O
W EESICxftEE B, £ /2, Macoma poronaiensis Inoue & Mizuno 5 & U
Orectospira sp.%s & Bt G #EH U, HEFIZH L X W5 alaEME A58,

V. 3 RO

KL RIS RRIENALEE LT A O VIR R B L OPREE B e L
R4S FF (1921) 12k B GGLEEWL) ShE 5.

B, VRNGRORELAFLE Lz B ] RgCHE g4 &
T, EfRMICR S & LohEitEo A aanREE 2L,
ZORBIE, BAMOFEN AL THANR GEEEL | FREORABIE
BLUHHABE, (B RGORAMEE cERS. ARHREE—D
OEFHEE AR L, ViRNABE T2 ZATHALFL TV, &7z,
WERIPEEE, JEEIIHRD Y a2 vy VL ERET, TRES) RIEAL SRS %
ST O LT, AW TS M- RS OB A& MR L 72/ N
MHARLND,

TR OWENES & DOBfRIE, TOMBERME RIS IEERMABEh T
5. Bl LT, Tl - T5 (1961) HEIOTHEE (1963) dRBE L RS
LU, KBAPHILOEERBE LT3, W (1984) BAHE L, Wigrits
LT3, ZZTRIBRIZHES A, BRAEKR LEOIFE RS IEE 550D 7T,
BN EROWRELH 5.

HHEE L UTAIERY, BLUCBKERE YL M E»L64 5. ARIET
BAEFELEE LT EBRR L 24, BEEFHRE L THRBEME S L FED
LRz 2 p&hB, UL, mrEiBolBMERSEM SO ILERE» S
LIn, miBk TRE90) BbEshikic 23 ik, BV L MEOADREBHEIZE S,

BAMTO OB TG, + =M aEE (Kamo, 1984a) LFiINh 3,
JBIE140m T, 4 MORUHOER 2 G NLUURE+ ke o BL, 3
BOVL T EPS LD, 2O b HBOMER?E > & $EL, BE4OmT
b5, WEEFERETIHEE, AU oG a s 23 AR Lk



WEIZHED, BN L TRE S L M EIZD B /NHERR % 4 0 R T,
WO GHBEEO SO E DI L HH 5. FIENRE T4k, ¥
— O LFNZROLAR, BEIORTmO Y — 7 L FINARTIE, OB
ETIE L P GRBOHERT, |- EEEIWEESE &0 S IE80mIc# U
5, EHIHADEENTIE, WEIEKETH 2 PRILEDER£1ZLAL
HEY, 10~15mBEOMB L U THIKEY L MEPITRTEET 2123 Fu,
PEo &S izZoifiEid, A cR e MRiaHREEZ R L, frEAKE %
WU, BEINDMETHERKT 2.

T AR A bR AL LR, Tab bRt [k & EEIME T OAL
EEL, 2REZBLCPRHEKE CHIKEHRRBBECL M E»55D, MHERE
ANHRAL S % . 4TI BT & 81 0en ~ BmD B TR 5 A B L,

KB - KB V2 - EELR, 2TV THIE LT, FHEHEELORE B
BIZEBROBIRE HHIET 5.

YL METDOQIKE /Y 2 — L HiZNuculana sp., Yoldia sp., Macoma
sp., Venericardia sp., % EDRLA%EEL. ThoDILAEEFIX, THOM
PO & D &k & AR Shisny (B - EF§, 1951).

ARt #ES L, F0RIZERULALSIZ, Kamo (1984a) DB T
13 F 8 Bfiif Nonion ezoensis - Cyclamina pacifica Assemblage - zonelZJ& ¢
5. Mg RER _ EEOF 7 #4 & OMEILX, Bulimina schwageri Yokovama
DR Y IZNonion ezoensis KamoN BEIZ L B MT LA EAIGAIEL 2 h 5.

ERORIIL, B T320m, ZOMHE T270m~480mTH 5.

V. 4 WHB=ROMEENR

AR OMEERIE, WY GEfE, 1933), AEATLR (X%, 1962), B
Wt (Ranno, 1971) &2 baHit & & T 5, Kamo (1984ab) id,
TPEEER LI A PE L 0y, O IREACE O R RSB SO AfLhH, AT
BOAILEBEE 20 LB S 2 Z L 4B LT, Mt HERTE LT
W, FMHF (1986) &, EHHRGHRIBICHIEL TWABIREDT 1 v a Y
b ou 2 ER, 41613 5Mak WA LT A, ZOFERIE, Bt HOIRIE



R OH %R T.

MENRG OB FARUS, AL (Kamo, 1984a), + /770 b
- (MH, 1981) »ShaFttRHER Y. Lar L, RNE LS (BROF 7 4)
\ZIBEEME A LR Chiloguemberina cubensis % N % < EEH L, BEFTIE - M
RS ZOMEIZH B T E A& RELTWAS (R, 1984). AL LB,
EAF LA S (Kamo, 1984a) (28 < & AL 4 SIS B T R O
TebeiE FEA S RERIBIZ L S T B, BERIRE I S BT I 2 R K-
AR, 3261 7ManifB 5T 5 (SEH - #JF, 1982). Zha SATE LR
OMEFMRIE, BT E ShTns (MR, 1984).

T ws=%

M. 1 oL

AEWEA, FZakmiflEL» S [B5 ] RgAORTEED Fizn=5, R
HEEERME LT3,

PliEHR T O Wi, K& RO oh s, OGSO B
bR B . QEMERES, HrEIM A & s~k B . OIXIEH
i, THE] XI0E & QBRI

OEIME P ER O BRI 5 kT 5 fh bk

MELOALFELRE I mRESe . SRIAEES R E LA L & Ll
MEFIN, FRACKIZELRG % 0 - Cmibk TR Xighisgicdin 5. &7z,
ZORFNOHRE & LSRR, > 3 v LER T LA O R AR
THYEROH A BT 2N v oND.

ZOMBOWMD FEE, BTESICORBEEMES S 554, —MmyIC M
ORIEHBE AL WEB L L0 4 ERE T IHBIIX S Eh 5,

TEORAERIL, Bk S IKiREE 2 5 KR OM ~hbE & F
AL L T30, HIKEAE 2L L 2ATIETE2 S B, HNEE» 5/
KRENERLL T, EEE32 A0 BIKEIZED, £285 - YL MEOD
HREE384886%. VRN, NEY] NigsaoRELEd 0L L



(i cid, MO L 3 5 BRBICBRGRE 20, #8e L TE
BEh g, FEME R, ALEELTTHHRT A OV RINGR ICRG 2 B AR
bh3, ZITi6~TmOEE TTFROME LB EEIIEBL, K< MHE
TN g KL EOFARCE AR EATH S, ZOME R ~ElE R,
KRR DOIZENILH T ERBROIFBM AR O 5. T 2 TOWKUERIIHEE
WREL, EERAERTIE0EH 5, KIBELTHHET» ORI L 7 5ok

DA A, BB U 2R OFRCE# L L $ 128 4 RITR U2, Xk
BRCIT 2 &, NapyORELZ MR TH 5. RIEBOTKBIE, N8
A1 BEO THER] KEmScmon T ss, KKIERTIES £ D EKTIZ
K,

EBOREE R T aMBIE, KOG~ BEEE LR TRBEORENE
<, HELBORELDEORMETH S, £7-, ALY 5 LB EIZL Hll
Frkic@lhedo, —BRCBEKETRENEELONEMTH S, LITLIETR
WE /2 a—nEED. RIERER, > 32 <) L e RleiB & s 5
DEZOREFTH 5. [FF] Mg cid, BEBO FEHIzAG~KA
BOFIREEHRA TS Y, RIBHIRIIGEMTE L r 5. 72, BRI
EOPRERE FEIC, RIEBEIK A L s & AR U R & B % 5%
tr, ZORBHE RS SRAHNLEWHTE Ah o [HH] Ktk ik
HWIETIES %28, JeaPICBRAREOERTRIUEREESHENH 5.
R (1984) 12K BALFELRA/NR (FHR) OB REOR Fiic, HERIRC
BEhBEE1~-2mOEIRE 4 BT, Hil§ 52 L0 BRI
IKERE D AT REE 2SR,

FLAEL® T O YRR T EEORERIZ, #8228 I0mIZET 50
WaEPEME-EZTuy sk TR &N S, BORERE, —HI3ELHERIR
DEHELDT. BIA* S0 I0OREIE, WERIZIIRURTE Sh 520,
SERNIERED £ 4 3 o ROMFEB &G VRN K OFICHEE S, Z OGS i
HEHORHIZHIEL TS, BICHERESIOAV Y s uviip b av vy
VRIZEEA B0 — TR, BAREEE DL UAREL— iU Ry & B b
¥E0MARO6NS, BIETIE, I L A9EHUE O I8k £ 7213/ R
MEDERNR OGNS (F22XEH)



22K BUROWERCE A T 5 R AL U 72 88k0E O TR
— 3z uv]ilg EHRB—

fthaid, MEOWERBTIZBa EEL TENTS. TAEDERIIRNT.

Acila gottschei (Boum), Glycymeris chitaniana Yokoyama, Ostrea
gravitesta THUNBERG, Venericardia tokunagai Yoxovama, Clinocardium
sinjiensis (Yokoyama), Macoma optiva (Yokovama), M. sejugata
(Yokovama) , M. tokyoensis Maxivama, Solen krusensterni SCHRENCKZ £ T
b5,

L LA, KT A 5 Spirosigmoilinella compressa MatsuNaca% %
PEL , Buccella nipponnica (Husezima & MaRruHAsI) , Melonis pompilioides
(Ficurer & MoLL), Pararotalia cf. nipponica (Asano) % & DLIKEAL
HEET S,

JHIEATE LR T g E <, 1,100mDEE L %5,

QOBIMEHEER, BT A 587 ~E A 53

BERIN_EROF BN TN < FREE 2 L, mgtfa s Tl REB
MR A, HETEDERRARER A M EA BB Y. AR E
L, fUZESFLFEZEIGIC LD, RRBR Ny s XA BEH LXgaH
5 P sk A e L, TRERI] XIMEHbski@ 2 5, R4 A K D LI TR



Wrgick DEML A0 ME L L, MMOMEAMEREGRICES. ki, Xig
B TR IRR A 2 A R TIRNRE &2 AR GI2ES .

FEIEZEAFE OB I IHFT B RILOBITRE & /£S5 . #HF (1951) 12
&0, THASHEINGE - SiRERE - ERERERICERE - ooy TR 4
FEzMioy & T s s, WERICIE ) LEE UT—HRRL 2.

R FEOFENNEE U Rid, mf s T RRsa £ - T, bk
RIGHREF 2 A EAICEE ). WFTEEIRENIT LR & Wik
RiZh D, HREREARRITHEZRTE L0, 2RNICHIKEIRIROIRS & 1
ke LTk, ESICARAIGEROMRE &> T0 5. Mg EEHE
BERLTOB,? 550, BREIEHEPEREEEA S,

BRRERBIZ TS, oW L, MikiE - L M - Jea TR Eh, &
BV Y AROEGEWE % L 55 BROLREE A, »OTHBNIRL
LTHiTEhe,

PR R EOREIE, FEFEROERULA T KEICEDIHFAIE T, B
W TI00mDFE &>, HEAREL, #BEO FmEY v Frv -5
Rons. (LABROENZZMEEN DL, EELOEXRIILDT,

Taras ferruginata, (Makivama), Cardium shinjiensis YOKOYAMA,
Macrocallista brevisiphonata Carp., Macrocallista sp., Meretrix sp.

bSO any TR, kAR T HROVEE & ke LB TH
30, EhTERATE OIS 2 L L XRIZIZE D,

FEDHFBNRELAD Z O1thfE & BT ~EHT 5 &, SEREICHSHEE R L
LA EDERAWE S 2, ERidAvo o TROEETH 2 IKEG~HFKE
DEIRDYEE T, WaDHEkRE A,

OIXImEs, [HE ] XiE & OBER AN I

Ny BF v FARGE IS ICID E R, % < OBEWRETH L THU
WiShafmaRend, THE] MBLET s 0oy FRTE, BIKHEES %
FHoTny 8r=F A EERRELEIZEEKS.

Z OO FIgid, BEMIZR S LA T 5720 BB LT
VBV, LR T, 44T 20818, BEHRICTOEERC O NS 2B EER
Eh%. mk, EHORER THE) RSO /B ITIZE2 06§ 5. S



HESZEAO BRI TR T e b, BILIEHNI0mTH 5.

M. 2 Jils)d

LEsy ] Xwam, vt Eifigs o MRS d A% % SRR
AR E LT

ABE T BN O KRR I, TR oM LR & 3ARIZEFing
FEOBELTHML, N85 ] KGOS, &0 TR Xtk
IZIEA .

IO, B - WA - REORBINER»5 5% 424 M HT
HHMorohs, THNOWO EBEIZEBAT, MO EBORENIEERED
WEREHBIIROZEDLIH» L ZOMkgE Lzh, MEOBREEI»EDH
WMTHh5, kb, KO LM, WL L OCEORBIXNE CEER LIHIh, K
FEEBANZE B ) ABIIRHIE I3 L Tosn,

LizEn ik =4

Bk p

AR

{1-10m)

flute cast

b MBS DY

PO R b

K R DG

Pt HOBREGL L s Y

—— flute cast, groove cast 203 I PRRE R
HEREBE SN




(R0 DO T, RRCXIMEIR Y & BN DML REFIZ Y 72 2 ILBENRK T,
Z ORI OR A & TEE L ESB L ICX L2 (FIH, 1977 © S48 - fil,
1987). AXMETOZ OB Y, HAMNIETERE - LEBEO 2 OB 4 RE
A SO > T54, MHFOERAMHBICHET 52 L8 TES, MEN
R E LT AR L7

THERREORBHIL, AXEE T & ARORMN Tz v 5, H23IZLo
FRIBOHERG A TR e LB AR e $ 5. Bom~15cn e OMIRRDA -
VLN EOMEREEARE L, ZOHIZ1~4mOD BB T20~80cn DTS %
5. FRE 23RV - V0 MEOMERBIZHREZ & IS 380 61,
EATEMSREL TWS, TASONEEEIL, HEOTE» 5 LN, it
- TR, 2L CRERANEBITTS. 0 TEREFOREN K
<, BRMICHE LREBHOEEE L > T35, FIETHIHERIL, HWEO
HEISIREAD TOMBEARC A 52 ~HRE T, EMABCRARL L IR
BRLEELALDSEND, WEBOERIIZIEIL - Fr X R —-TF
YA MEEDI L —RAREHONG.

EERREORMIL, XTI FEB AL, B24RIC L L 2z R

BR v b
iR v b
RELER
parting lineation
waBsHER
flute cast

PERATR ~ )

(3~30m)

RSB D=
MRS~
VL EOREE Ty 7 2R

¥ YRS
H241X I LR
HERHEBE SN




THMOT o5, —DORBHERB T H, 5 Lk, HIEBOMHEEARE,
WHREBHORS L OHE, RAEEHOWEL DL, %bfmk%#&%bf
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EXPLANATORY TEXT
OF THE
GEOLOGICAL MAP OF JAPAN
Scale 1 : 50,000

MOMIJIYAMA
(SAPPORO-33)
BY
Kohji TakanasHi, Hisayoshi TanicucHi,
Jun Waranage and Satoshi IsHiMaru

(Abstract)

The mapped district, located at 42°50" - 43°0' N latitude and 142°0' -
142°15' E longitude, is situated in the southern part of central Hokkaido
along the western boundary of the Kamuikotan Belt, which runs parallel to
the Hidaka Belt in structural geology. This district also contains the Yubari
Coal Field (the southern part of the Ishikari Coal Field) .

Geology

The geology of this district mainly consists of the rocks characteristic of
the Kamuikotan Belt, and sedimentary rocks of the Cretaceous, Paleogene
and Neogene from east to west. The geological structure is very complex
with many folds and faults running north to south.

The geology of the district is summarized in Table 1.

The rocks of the Kamuikotan Belt

The Kamuikotan Belt forms the western boundary of the Hidaka Axial
Zone. The main part of this belt runs through the neighboring map districts
of "Ishikarikanayama","Hidaka" and "Iwachishi". The rocks characteristic of
the Kamuikotan Belt exposed in this district consists of Hattaomanai

Formation and serpentinite, both of them are distributed in the eastern cor-
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Table 1

Age

Geological Unit

Holocene

Alluvium

Quaternary

Pleistocene

Terrace deposits Il

Terrace deposits II

Terrace deposits |

Neogene Miocene

Kawabata Formation

Takinoue Formation

Oligocene

Momijiyama Formation

Late

Poronai Formation

Paleogene

Eocene

Middle

Ishikari Group

Ikushunbetsu Formation
Wakanabe Formation
Yubari Formation
Horokabetsu Formation

Noborikawa Formation

Cretaceous

Yezo Super

Hakobuchi Group

Upper Yezo Group

Osawa Formation

Group

Middle Yezo Group

Inasato Formation

Pre Cretaceous

~Early Cretaceous

Hattaomanai Formation

Serpentinite

Andesite dyke

Nutapomanai Formation

Micro diorite
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ner. The serpentinite exposed in the northeastern corner is an extension of
rocks distributed in districts of "Ishikarikashima*" and "Ishikarikanayama" .
Hattaomanai Formation and serpentinite exposed in the southeastern corner
are extensions of those distributed in the district of "Hidaka". Hattaomanai
Formation is divided into A and B facies. The former mainly consists of
weakly metamorphosed slate and the latter consists of spilitic rocks, semi-
schists and schists. Small bodies of micro diorite have intruded into the ser-
pentinite.
Yezo Super Group

Yezo Super Group distributed in the eastern half area of this district
extends from the district of "Ishikarikashima" to farther south of "Hobetsu"
district. Yezo Super Group of this district is divided into three groups -
Middle Yezo Group, Upper Yezo Group and Hakobuchi Group - in ascending
order. Each group has a conformable relationship. The Lower Yezo Group is
not exposed in this district.

Middle Yezo Group

This group is divided into Inasato Formation and Nutapomanai
Formation in ascending order. Inasato Formation mainly consists of dark
gray mudstone which is comparatively bedded. The age of this formation is
Cenomanian according to fossil evidence of ammonites and microfossils. The
basal bed of this formation is faulted. Nutapomanai Formation is divided
into three members - Lower Member, Main Member and Upper Member - in
ascending order. Lower Member and Upper Member consists of alternating
beds of sandstone with turbidite facies and mudstone, interbedded with tuff.
Main Member is composed mainly of dark gray mudstone and contains an
intercalated thin sandstone and tuff bed. The age of this formation is
Turonian according to fossil evidence of ammonites and inoceramus.

Upper Yezo Goup - Osawa Formation -
This formation is distributed to the east and west of the area occupied by

Middle Yezo Group. This formation is divided into Lower Member and
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Upper Member in lithofacies. Both of them consist mainly of dark gray mas-
sive mudstone and the former bedded tabularly contains thin intercalated
bed of fine sandstone. The latter contains an intercalated light gray tuff bed.
The age of Lower Member is probably Coniacian and Upper Member is
mostly Santonian, but a portion may be equivalent to the Campanian.
Hakobuchi Group

This group consists mainly of sandstone with thin beds of siltstone
interbedded with acidic tuff in the lower horizon. Freshwater sediments
with intercalations of coal seams occur locally. The group has been subdivid-
ed into six formations based on lithofacies, but it is difficult to divide them
into distinctive mapping units except in terms of conglomerate formation
(Fukaushi Conglomerate Member) in the middle horizon because of its
complex geological structure. The age of this group is regarded as
Campanian to Maastrichtian from fossil evidence.

Paleogene

The Paleogene distributed in this district is divided into the Ishikari
Group, which is accompanied by coal seams of the Yubari Coal Field ,
Poronai Formation and Momijiyama Formation.

Ishikari Group

This group, which unconformably overlies the Hakobuchi Group, is
divided into five formations - Noborikawa Formation, Horokabetsu
Formation, Yubari Formation, Wakanabe Formation and Ikushunbetsu
Formation in ascending order. All the formations of the Ishikari Group in
the Yubari Coal Field are exposed in this district, though exposures of the
Tkushunbetsu Formation are confined to the northern extremity of this dis-
trict. This group consists mainly of alternations of sandstone and siltstone.
A considerable portion of this group is freshwater in origin, although the
Wakanabe Formation is marine in origin. The coal seams worked formerly
are embedded in Noborikawa Formation and Yubari Formation, the latter of

which contains many important workable coal seams. The geological age of

— 114 —



the Ishikari Group is middle Eocene.
Poronai Formation
This formation is exposed widely in the western half area of this district,
uncomformably overlies the Ishikari Group and the Cretaceous, attaining a
maximum thickness of more than 1,000m. It is composed mainly of massive
unbedded siltstone containing pebbly glauconite sandstone in the basal bed
and tuff in the upper horizon. This formation is further subdivided into nine
assemblage zones of A-I through the study of abundant molluscan fauna.
The geological age of Poronai Formation is late Eocene.
Momijiyama Formation
This formation is distributed in the southwestern area of this district
overlying the Poronai Formation with a relationship that is inferred to com-
formity. It is composed of greenish sandstone consisting of pyroclastic mate-
rials in the lower horizon and tuffaceous sandy siltstone in the upper hori-
zon at the type locality around Momijiyama, while it consists mainly of
sandy siltstone in the southern area. The geological age of Momijiyama
Formation is Oligocene.
Neogene
The Neogene is divided into Takinoue Formation and Kawabata
Formation in ascending order. The geological age of them is Miocene.
Takinoue Formation
This formation is distributed in the southwestern and eastern area of
this district and consists mainly of massive dark gray mudstone. In the
southwestern area, it unconformably overlies the Momijiyama Formation
and consists of glauconite sandstone associated with basal conglomerate in
the basal beds, while it unconformably overlies the Hattaomanai Formation
and the Yezo Super Group and contains coal seams in the eastern area. This
formation locally contains numerous large blocks and boulders of serpenti-
nite.

Kawabata Formation
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This formation, which has an intergradational relationship with
Takinoue Formation, consists of cyclic alternation of conglomerate, sand-
stone and mudstone with more than 700 meters in thickness. Exposures of
this formation are confined to the southwestern area.

Quaternary

The terrace deposits and alluvium are distributed along the Yubari,
Pankemoyuparo and Hobetsu Rivers. The Pleistocene terrace deposits are
divided into three deposits forming three terrace surfaces of T1, T2 and T3
according to the emergent time of these terréce surfaces. The alluvium con-
sists of Holocene fluvial terraces and the alluvial plain.

Geological Structure

The mapped district is situated on the western boundary of the
Kamuikotan Belt, which runs parallel to the Hidaka Belt in structural geol-
ogy. The oldest rocks in this district of the rocks of Kamuikotan Belt are dis-
tributed in the eastern corner, and the younger sedimentary rocks of the
Cretaceous, Paleogene - which include the coal seams of Yubari Coal Field -
and Neogene are distributed successively from east to west in general, while
the Takinoue Formation of the Neogene is also distributed in the eastern
corner. The distribution of these stratums and the main geological structure
of numerous complex folds and faults show a north to south trend. This
trend is parallel to that of the axial zone of Hokkaido. The structure of the
east to west trend, which is visible in the rocks of Kamuikotan Belt, con-
verges at the Bohzuyama-seien Fault which has a south to north trend.

This district is divided into five zones : 1) the Kamuikotan Belt zone,
2) the folding zone of Yezo Super Group, 3) the boundary zone between
the folding zone of Yezo Super Group and the folding zone of the Paleogene,
4) the folding zone of the Paleogene and 5) the folding zone of the
Neogene on the basis of the distribution of stratums and the geological
structure.

The Sanushube Klippe, which consists of Osawa Formation and
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