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W=D DR E IS 2 292 8 AN, HEVIFoZ D LcbDTHARY, 728, K
JEHICIE, TACEE O KGR S E N TR Y, BHE T LIS, SRMB R ERCA T - T
I A BRI E & PR D,

ZKBIE, ARIEHIEN T, BT Z< bTFroRRoNsMETH D, ZoMEo Lk,
B F FE RIS T 24, £ 2 CTIE RO E40~50mO SRS & EHOE S300mD ek &5
o TnD, AL, ARMIEHUNTIE, JE50O/NEHSRIEES OBAR R o DIcT &0, 28
JELIIAEERMRE Sh, ZORMUIRENIERTT L 22 S5,

BELREIL, ARAHIRMO NS oM T 2, BAE~EKEWEZ EL Lz, JEELH30mOHETH
D, LB LI EGRRICH DD, JOKE L OBRITIZ-> &0 L, KgnbiE, YU (Stegodon)
R ADEWOALANFEL L TRV, ORISR & 5 W ITHH L ShTnd,

R SR N B IR OWE IS In > CEEH L, FRELERERE L MEIEN D, ARETRE L LITRE T,
BbHloihs - vV MNEE, TRHOHEENHRY), L& XS IS, WEITEZOHEAF—v X
A & (turbidite) THY, YA NSETVEFTA D - A /BT LRAREDILAEZET D, TR - LR
EBIZARHT, BEZFD < EH1L,500mNCTh D, RIFBFEIERE S~ A ficxsfib s s, A
BT/ RE TGS - PR LOBATEIC Ky SN D, EEBIIINL L MERICTEY, TL LT
AT h, THEBIIEERBICES ICBBbh, WELZE U THE IV NEREREBL, X517
JEIZiZer ME B ELEEL TV D, AR 5 < BURT 2 MAMEEZ 23, IRERE
P AR EONLE « 8 - (LA NE7R & O AUCIER B AP E T 2 IR ORISR BRECE LT 5,

IR HECRE TS SR L HEE SN D MBI KRR RS LD, RUERE ITRE T U O 5
RIS BV DAY, XME ISR 5 O KU RICHEROCEH T 5, IFIERERE & OEREOBIRITRD



1k MO RO R
B | B F
B e % E
% PR ER FRRE
. 34 RN
- s -
m ) a8
¥ | B | LR l
= [r#E w
& o lm{enE | B TRE
E | TipE R & &

HLE~

7 Gl WE | sk 907
5 Bl ARE | mERE g
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po | AU E BeETE
WERELRE
= E =R
a8 ke X % B B KR

BEEER |\ M| ITRER | PEOIEDE JER

ST, THMEEEICERIANESICBB DD, RIEEITELICESEN LY, WALV Ma
AfE, Mg OR S5 Tidl bz GO - Bk - BB LY, B AE % 1%
STe, KUEBIZ TR - ERE BITAPT, 2ETLO00mMmSEY DEZEHT 5, KEORIIH L
e RS OWNRR & BIEk B EERO RIS & 222 SNTEER, RS>0 TIE
A ORMPIESNTEY, FE O L &5, IEHE O K IR R~ LT D O ks
AN I

PLRIZIR 7 IR EE s O M 2 fHHICE L 0 D &, HIRITRLIZ K D1ThZ

11 R o 550 R S I R

S R R R TV I MR R 5 OV S T > CREH B, 2o B AMALE X, IR - A
(1955) BLOGFHE (1956) IZ Lo THERRSND T, THMEERICHESNTZZ L b7, k
AR ELIIEFE =REBXONDIRIE L &L I RITIHE =R AR ENTE o, XiEHE)E
OB AHRIS L ORERB O - HAEYFRIFZEIE S TlzSamo (1958, 1959, 1961, 1962)
BLU0Ovama (1960, 1961) (2 ko TGSz,

ERROFEIIZEE I K o T EEEA RIS R S - MR I ARE R R & R &, RUERE & IREER &1
Koy &diz, KE - BREEM G OB HEOBRIZA DRV, K@ » IaEE oM of L,
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J& & B MERT 2 2 &, S HICEH ARG RRCHERIZ B, RIEBIIIRENERE O T L 272
SNT& (RBIR - A, 1955 ; B, 1956 ; Ovama, 1960 ; Sarro, 1961) . Wl 9, fEMMEA (K
TEAEWRE) ONEDS, KEBEZBEERE LY TALTIZRWE B X, WEMIC ESMAESR (~ Mo
B ATKIEE L2 D G, RUEEOFEROFRGNMNEZ L T2 /ML H 5 (IR, 1964) .

TR, KB E AR DRI L, KR E SRR TORMERE 0L TR Z v, L
7o, BEEHRAZBENEE, JThabbilEnEREERE (Bd, 1970) 7225,

T, BIRETERE AT 2 2 — e 2 A M EOHERIEIRHECCHERTEA | (1970) 12k - Cividk &
, S OIHEERER X OKRYE OBUE HIC A 5 5 KILEBEOSHGIR - W HE (1971) k- TH
Bnaniz,

m 1 = H

TRENEREREIMERB ) D72 ), TR AT 2 MBI M IR WSS - 2oL N, IR

AR LU KB S D,

[VE=Y !

WA IR EAEZ R L, L& EEREIK - bRIK » HikEaE 2T 5, L Th - MRichon, L&
CEMHIRLE 72 %, JEELROMIE (RN2R5EE D> ZNIORT) ICk- T, MEImE Gmbl )
WEE A (1~3m) BLOERBAWDE (0.6~1m) BRJESND, WTFhOX A FOWEMT

BREEDILIIMIRL, Tl 2o lZ L THEem FTh 5,

MeA LB ARSI S CHOM R R0 DR, MU EPIRE TlE% < OB ATHIEZ N S bIFEL,
EELCEHBMPINCREET D Z L b H Y, BRI D & RIS RS ET 5, WEE

Wb« JREEDAS Tk UIE LISRRALE BN BN TR D IR ST D, BE8 (CPATHERE - RIASHERT)
ACFEED - MUETBELD S DA DT LA b, EREER S TIE LI LIEFEEL T b,
Fiatka b oY —<=—2 (solemark) , 7-& X7/ — FF v X b (flute cast) + Z/b—7F ¢ X b
(groove cast) [ ZEREEMEICL & EXDNEINDN, MERBED S IIZIZOL IRy —b~—7
DRV IZH PO 72— RF ¥ 2 b (load cast) 73 LIX LITFET 5, WEITE & EEREED, &
FITRIKE S DOBEEE & T,

WEEEEHEREM

—IRICWENBOEFTH 5, WIEREEHDEIRES AR (Wi E/ER1~3m ; JeEAB/E0. 1mLL
) - EEEREIREA E (WER0.6~1m ; IREH0. ImLL ) - BB ERES B (aR
0.3~0.6m ; BEE0.3mLLT) B L OWEE S IRES L (0454190.1~0.3m ; JEEA0.3mEL )

WZERlEn5, b S s, HEAAIRES AER S - & b,

HBEMRLT DT, TRHORESE L HICREREZ > THL, MEORRIMMNTH L, WEIT
AR OVEEA Z 1L S ERVEPEHOLE L RIkOGEE L, L TR, L& M Thd, E
ITRALTERL S X <38 L, MR PR A ESOIE EEL AE O5E Tl U LIEHD S B N ISR L B O S
DRBOBIND, WAL DHM CEATHER - BAcEs) OREIBEEHEAEOLEEIH TH LM,
XA TOHEBTIILELIEBEECTCHD, 2R — MEH (convolute lamination) & & & & & 7
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Hbd, 72— KF¥x 2 FOIENCHEEZ oY —b~—7 bIEEIASE - JREAJE-CH E L A E
OWEIITUIEUEREL TV D, EITIRESED, L EIIRKESOBEEEZ G2 EnH 5, E
WX ENICOstrea s LW EOEROER NEENDD, ZHEEHERR LD THY, JEEEDO
FAMEITE o 72 A S Cnely, B RIS~ TZ3E RS DIl % &, BE A 2 e
AR OWEAID D72 &b —i (& ITEBH S D) L eblcF—E XA MehlhInd,

HIBIZHUT DREN S AL OWREETN -5 EOE Gl (B LT, SR T L vk
AL« PATHERLES - AR (DA bAbas) - HEERES - R~ (LLEJRE) OSHALE S
No, LoL, BISMOISHRALED TR & D TV TR RET 5 2 & b b D,

HJE 5 MY 2R A 1L LI LIS IO A IS CH Y, ERRES BIRIT T 6 Efl~mn
S THIRLIZ 22 5, L7z o T, IEAEODR &b — (F#) 1XREFE (turbidity current)
Bk 5 L B2 b5,

TIL hERE

DOV NER, WA LEET UMM, BOREE (@< THm, E<TI00mEL L) 2722 L, X -
BIREAZERETDH, VMR EE EEWEERNREL, & P aRERWNZHE EN S,
FISRIEHE L CRAEC, £830emll FChHh D, IHIC, RIKAEOHE LA LD, vb MEHICIET V&
FA b ZHHEBREDIABREENT NS,

WHERBICE VL MEITBER L RET D00, WEEE - e bicERL L MR LIEL
IFHEBHCTH D, I, YV MEIEZLIELIEAT T (slump) ([CHET HEEEZ R L, WED
RUNEREEATND,

s

BEE IR RS 2 13 & FAR WSO S e BE ALE 2 AR T 2 W BLE ORRBERIC T 5, BEEE O
JE ST Hem~4K10em Td 5, BEHTZ < OBEMIEL - HEEROMEEN G720, £10embh Lo H 0
FENT, REEIWTHD, BEOEIKIZRWI EbhUTEN L bdH Y, UL UITEE I TRIbE R %
Y, BISMOICREENF L VRS b A bD,

BEIRE DRI ARCE - T A A M2RE L, AlgilE. ZilEbH5) T, 1E0ICl
MR (AL—h c Fy— b W) R TR RS VT T AT — -
mELBDHN, EHEAHIIZ DO TENTHD, KIEHEHOBIE, ERAELAHEE2 o TV H R
HOBMRBCENE, F213BUE B2 AU S 20 LR 2 KA bR Lz EHEE ST
W5, IRETREREOBES 1RO X 5 IR A OB E KIS OB L Z LV RBTE OBLs
LIZE LD THBTH D,

THix OBUEICR S Y TRBINEET H, A7 T BONR

ARLO BFEEAHDIENNT, ARERE R4 18 U
A BRI A B DI E B 2\ BN g & EEov BE

K2 A 7L LT, IV NS ATR
LD D,

TV MERIZBT 5 AT 7 HERRINE X E A AR H 5 WITEROEIIC Lo GROLNL HDT
WEORUNIETEEGL LR’ b D, WERESERADO AT o7 MHElIEH 5\ W ITEEE I, R



15

Z v T REE DN A AT D bR E TR ES ORISR O N A 5GE L, BEEHCEE LT aga L
WD, BEDH - EHREARGITEONTEE TRENDLBOT, ZIUCHONTEBRTERS,
EHE OV MET R OBA MR L ETIRA AR ROMEEE VL METh S, JEEII3mLL T T,
SAROMEE BEOFEITHLE O%A LRIL) OEFNS, LEUIRIRIERAOREOR Uiz, £2ik
Ao (RRKI1.5m) Z & &, Slump overfold <° spiral slump ball Z7RL, SHICAT
TR S L R T 2 L b b D, SRBEORARBIT2IemTH 5, EHL L MEFO FERICIE
LIXLIEREHSEO b, £l OMBANTIEE & EEERNTNLL Eamo THD 35, G
IV MEITW D 5 pebbly mudstone ¢,  submarine mudflow(Z 13K T 5,

m 2 Jg 32

HRETZRIERE D S B R KIX A3 1L, RARIZIE Sarro (1961) 2MT72 > 12K HES 7208, BE DXy
BT D EEEMOME A2 RIBHROMIE & 272 L, FlHBEAO—MaUPr L, T7hbb, IEE
JBREITEHERG - PR CERENTEE 2 ) B L OMABICKY Shd, S6IC, FHEEO LB IO
BEATEIZ OO CIIHERERE (2 Z IO HERICIA E VO, YRR 205 U 722728 B Al 2 I
BT D —EHOHE TRIND) 186 & DWW TREFMD 2T,

WEREERED 5 5, O LEEMRLS 2 PS8 OB IHEM O MR Z I, Zh b OHIE
ORERE Z 10U~ T, TR %A B OERFFRIBICE LT, HBI0ICR Lz FEIE T& 5721
AT 5,

EERE

SRR IR ENE AL AU (AN L C X b TR BN 2, A8 & ho> A #iidfE & o 7R IT
o2 TR, £ EAERD L2 WITEE =R B2 LN EORGEE & IZWERERICH L LD L
HEESND, WolE 5, SuE & AUl o PR LE & 3R RE S OBRICH S &L ShTnd (iR
- HHE, 1955 ; Sarro, 1961) .

TR - ERRE BICABT, #@HT 2R OESITKZMTH D, BHICHRK « JKEAOLEREF R
Hinbrd, L ITHHENERIRGE BT 20N TH 5, ABO FETH, 413 LiIE LT
W& eV, F72& & EEEI10~30emDMEEEH 2 1L ST, bAIERFER TH D, HEOEMITITIEN
—S, HAHI~30" ~40 TH D,

UG I1Z0vama (1960) $5 L USarro (1961) (2 & - CTALE G ICHE T 5 PR O TAlc< 5 & AH7n
ENTeA, FEBRTME OBEBEOBRRITH HA TRV, FEEIC X B HE I, EATEOR My
JEIs, DFEE L 0 HK70m LI 72 < E 20 mOE S IThic o TROLND, T7hbb, ZOHST
IE10mD HRER G - MJEF O EHARR AR H D, A L ALK 10m O IR~ R 4,00 J2 g 15 B bz
~HRI AR B D, S BIC, BETETEOLs, FEIC b ZHk I Bl L 728 208 m D kK e -
IS B 0D G TR~ KBTS S 3R H VD, VA RIS~z 2 & & [ Bk 5 s 520 o i E A 35
LHT, FEEEIIHSEO—m (7oL 2 ITHATER ) 2 TRIE & L8 & 2553 W8I &
ST EENTZbDTHL E W) Rt b H 5,
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VB VLT P O TR L & TR BRIICH D0, TERIITFIHTH 528, EMLOFEAEICEK
HllkBbnd, EII580mNATH S, BTSN TII 2 NICIRES I

PREE O TEITR IV MENSR Y, 2ROBERWAEE (ES7~9m) &3S, TV ME

TED) CFREE & LE & A BE AW, Samo (1961) 12X 5D &, N10OW—SI10 EQEME b b, IEFI30mOMRE 2145,
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TR E BB 2 OAT UITIE S 4, ZEOARERRE G, vV MEITIZA T 7Rl
OAFEAITIEL, LELEEFHILV MELA LD, FTEOEIIFF2mTH S,
RGO BRSSOV MEEE - YV MaOFix DIESOREENHIRY, ke LT
MEDIEIDPBELD b LAESTH D, BE T L CHEMORBEN DO THEY, 2L MEOME
WEIAETHO LD LIFEALF L TH D, Vb METIEA T v T HEEISE S FET 50, RIkE L
TARE FEHOLEIEEHETIERY, BV MED L& ESEHTET 5, FEO BT P~
TWANLL 720, FEEHD LV OAEAICALND L5125, BT 51T, FEEO EiTai
TREFEE B o TREICER DD, HHERN DAL L, LI a—H AR ORD L, FEO
TR L ENLOBEATE & DM BTz B
FBEE EERIE AL B Hu, s Hup 220 S5, Hu ldHWLIC R TE W AEICE T, Hu, Tl
DV MEFITHIET 2£920cmD A T T TE FIZIFEREARI A EUR LT D, Hup P IR Al
RIEEDCAS DYEREAY,  Huy BN IR SHISemDEett 22\ LA R AR EE S DA 5.,
BRI F L OWKIZIR AR DB G T8 DRV B B 5 D & D HER S (72 & 21 X7 v— ¥ v A |,
TN—TF v AN, N—TF 4 7 parting lineation 72 £) 5D, T D OMUKIHEREY) & R L
7odiay GREHE) 1XIZIEALPE BRFRICIN D HiE L o7 Z E BB L IS TV D,
PHERE N ES D ITKFLD K D e b A DRE S 5TV S (Sarmo, 1961, 1962)
Wikmy Didymoceras awajiense (Yhnn)
D. nakaminatoense (Sarto)
Pravitoceras (?) sp.
Inoceramus (Endocostea) cf. balticus Boum
Margarites cf. inornatus (Gaes)
4 = Niponaster nakaminatoeﬂsis Sarro
4 JL M Textularia sp.
Dentalina sp.
708, AR THED DX Lucing (Myrtea) cf. ezoensis NAGAO ® F& Wl X7z,
SIBIT, FHEENSRO XD a3 LU LA STV D (Ovama, 1960 ; Sarro, 1961,
1962) ,
e F Anemia exiloides (MaLyavkixa)
‘Moliria mutabura Botxwoyirxa
Polypodiaceoisj)brités
- Granulatisporites (or Cyatheaceoisporites)
18 ¥ Cf. Ginkgo labia-pollenites Rovsk
Pityosporites
Taxoceoipollenites
Populoipollenites

Tricolpites cf. triangulatus (Nws-Erix Ross)
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PREE IR B OBAE L &I RA ERMMIEZ 2L, EMNW-SEE/ZITWNW-ESE, f{#
A30° ~40" NED [l #HME IS 4 727,

BamE

FEE T IL TR 2 S S A b2 b - TEAICBE Y, FRIZETICELTRATH D, BH -
HIREEEE - Vv MaEOMAx ORISOLZERBNG2Y, LIEUITESE 213 8T, ESI30930mTH
5o ARBITHRBREIZEH &ESWT TN BIs, ~IsgD8BITHM Y S D, Is; B Hlsy FEBIZ W
By (ESHKIT0m) XKL 2T T HEBMA L, Al 2 < EEH 2 IR BRI HIAM
22 DEFITIBUNTET~60 ~80° DA A & o THHE L TV 5, s/ 1AL A o0 HiE & W7 B AR
WCHD0, WEITHREMELERICED O TIERT, ATV I TAELTEbD LR SND,
Wi A255 e L CEMMEE A EELLAVOT, ZOAT 7@ EmlloME, +72bb ETokgs
DOINFEREWVEFHRBRA RV EEZ b D,

HEEICB T D ORENE L, & ITHE— BB L OEES OREIR DO RE R A E2 K
% &, I BlsAZid o THRHER S 2K & LTI LT & 9 R —o0HERIR I 23380 b,
S HITIssIT 72 2 & HPRIHERE 23 5 7o T2 O AN L CHIME O —lim e D BRAG S - H AL D

WHEICDONWTHDL E, REEZILS ERVBEIIIsICB N TESREZEL, s LTS
TEEE Ao SR E S BE (I DI X 4 7O HBIZHRTHE O EMEW) 1 3s,
RIS o & B HET D, MO (2 & ZIPHBIRD &) 1X0s TS, Ko Mhvibs (&
ZALPRISAE) s IS N TH - & b E L TV D, IEEEICH T DL TR BRI AT
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Is,—Iss TR LK HIEL, IssTIEHE D A DRV, WEICHT 58 (& U TETEERM) 1 3se—
Iss i 0 BIs,—IssICHBNTEY LK HEEL TWD, Ise BEECTs, PEEO WA I IZ AL O RLAZHEF A
BFEICHROND Z End D, ke b oY —L~—2 (ZE2E7NV— Xy A b« J—TFx 2
kGBI ) 13 <ICIs S, I,V T LR LIZBIZE S5,

DOV RS —Is TR ERICE A, E720s CIRAKEMBLZ £ < Gie, 2K LT, Iss—
IsslZB T D v Maidaike LTlaiEE - aKEHBE ICZ L, b MEIETs, B O 1ss
W TRIBEDS IS, Sb NERE TS ICUTV, S AT E & L E 2T U FEIE 2 "L, 2o
LI RAT TR I B L OISIZFE L, IsdZbH BTN D,

BEAIIARE Pl IV Tho b b LK HEL, HRL KL LTREL, FEBERTHD, &<
[ZIs; FEBICA B D IEEK7.5mOEE GE121X) (XEA A2 O <, 2 OBEEITEES T & b Ht & A
HERE ANV IR 720 MR 2 70 EABIRANCHE L7 LT, RIENA T o Tz T, Boaih
P~ RKEEROME (R17emlI X560 b5 5) bk, KREOZWI ERANSL, WIKMREN,
WA O B IIHRL~ PRI S T, S MICIRE Z M0 5, Is) FECLssIC b BES DD b 356
T, PEESEBL NS, 7, IsICBWTHEN - &bl led LFFHD, BORE S b2k
LLThobb/ha< 2y, BRICHETH D,

GV N ERE A OBYEICHIET DIs— s TIX BB ICHE R TR 2R L LTRE L, Iss—Ise
(B EMER<) TIMOMYEICH R CTEB L MR L, B LIBT3,

BEREE T EIUT U DAV, Is B IZ IS S 40em ik Ok 7e Uik o JRFEFHk (L fiths 77 7

W12k BEREFERESRE (s) CABND AT Tk
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AFERREBRE DS, Tssh EHBICIE SH910em DR A~ IR DB E R E DMIAET B, BB I IEMEE
TCHDETE - BEAOMA & & BITHEEIKE O/MEFRPBER R NS EENTW5, ZORKE
WEOT L OEHEL IV MEFI b B R BT 5.

HefEf S & LTI, CMETIZRARTELEZ 2o bnd L5, ¥—Ev4 A MYEIZSEDIITHD
NBRE 2 DY — Lo — 7 RNESE DN ET HIFNIS, AT HEED UL LISTAET 505, Hd
& b OITHIE A TE RIS T 5 LA S Ao & HIl S A JE SKT0mOMEE Ch 5, Wik L
TSI ORSE & AT TS TEL L EX DNIWIETRSN D, JIUTRBBTRA T v
518 F 72 XA L 72K EOmass slidinglZHR L72iE LT R&ETHAHH, S HIT, Is; FEBIC
SOV NAEMR (BE131K) 73, Isid FEMCIRAEERARO b b, BT RKOEN6em, R# EoR
S80cmPh BT, EAOWAEBANICEL, %A IFEA2em, LE EORESKI80emTH D, %E DENKIE
WHEBZUZHOT, HFOREEND E~APo TEALTHS, WThOARSERINIS ~25'E,
BRI N TH 5,

fEAE—RRIC v RETPBENT D, & <ITABRLVDIEIseds KOs, I2381T 2 iRV
VNET, TRBFBaculitesDENZ L RRATH D, S HIZ, Is) BEIOHEIIE VS L R T
Hb  Baculites3FEH LTV, 23, Issik FEMORES & HET 5045 1213 0strea > LWMEA D
R AEFRWES TS,

BEATEHIXTFREO X 5 2 KEULA OFER IS SILTWD  (Sarto, 1961, 1962) .

..........

W3 IEERERE AT (Is) ([CHBID PV MEEIR
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Wik Acila (Truncacila) cf. hokkaidoensis Nacao
Ezonuculana mactraeformis (Nacao)
Glycymeris (Hancia) hokkaidcensis multicostata Nacao
Ostrea sp.
Inoceramus cf. shikotanensis Nacao and Marsumoro
Inoceramus sp.
Lucina nakaminatcensis Sarto
Lucina (M yrtea) ezoensis Nacso
Tellina sp.
Rostellaria sp.
Baculites inornatus MEeek
B. cf. rex AxpErsox
Baculites sp.
7 = Diadema sp.
Niponaster nakaminatcensis Saito

+ 2D Isurus nakaminatoensis Saito

S BblZ, Cf. Brunonia cassidaria (YOKOYAMA) (Is7) 38 X ONPolyptychoceras sp. (Isg) b &HWTEE Tz,
AL E LTIKRD L 9 2 b ORE BTV 5 (SarTo, 1961, 1962),

Bathsiphon alexanderi CusuMman

B. sakuensis Asaxo

14 IENREREATE (Is) OREOREIRICA DD ERIEA



WIS IREIREREATE (s) OWEENEICH LN BERAREA

Rzehakina epigona (RzenAk)
Silicosigmoilina futabaensis Asaxo
Bramletteia ezoensis T AxayaNacr
Haplophragmeides horridus Taxavaxact
Haplophragmoides sp.

Dentalina gracilis v’"Orpiesy
Lenticulina obirashibensis Taxavanacl
Robulus cf. matsumotoi Taxavaxaer
Robulus sp.

Saracenaria sp.

Globotruncana paraventricosa (Horker)

23
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AL E & EEWEBOBRRNIICA OGNS, flé LT, WEEOBEICHELIBEIROE
IR (BB14K) , Isifie BEROD 1 W02E 8 I HERTIf IO L CRAEIZA > TO 2 WERADE GBI5IK) 25
FAHZENTES, I, FEEAFLELEI L MEFIZHLE L ANESH, RS- TEDE
L (bioturbation) (2% &3 HEHOIN LBIEREN D,

m. 3 Xt te

ARENEIEREED EEA LA & LTIE, ANk X S I FJEA 5 Didymoceras awajiense, D. naka-
minatoense, Pravitoceras (?) sp., Inoceramus (Endocostea) cf. balticus 7%, WATE/ND Inoceramus
cf. shikotanensis, Baculites inornatus, B. cf. rex, Polyptychoceras D’\ET %,

EROAIZE 5T, FBEEIIIRES D R AR FERE (FE— 3 v X BE Middle-Upper
Campanian) (xS 5, P EEIERE (P4 > /7S B Lower Campanian) (/%
SARRMER D D, BEATEIEA BT A T ERE— LR (- —AZ U & M Maastrichtian) @ T
WXt &%, Inoceramus cf. shikotanensis OPEHMIEIL Baculites cf. rex & & bICIs; T, F
D BIs; POIDIENT N MERD S LR TALOb O (a2 OAEAITITST) |, Baculites
inornatus 3 X Polyptychocercs DPEHHE XIss B, T 72D BIss D2 DIEN L NATE
DHIHLTFMDE D WEEEEZ OALATITET) ThbH, LEER>T, ~RFAHRO T - LBk
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DHEEND, BUTNRVEELELTEY, BEAOGMMEITRD R, T OB, BEOMBEN
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POVEEARI S 2 1T ST, F7z, T TIIERR - Bek oA KEHBE R BRI A TAD, Z D
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Calliostoma namuchakuensis Harar and Koraxa
Turritella s-hatai NoMura
Calyptoraea cf. tubura Oruxa
Crepidula zyobanica Nomura and Harax
C. cf. symmetrica Nomvra and HATAI
Nassarius simizui Orura
Cancellaria tristina Y OKOYAMA
Megasurcula kurodai Oruxa
Ringicula ninohensis Oruka
Nucula (Ennucula) akitana Owuka
Acila yanagawaensis Nouvra and Zinso
Crassostrea cf. gigas (Trunsere)
Venericardia siogamensis NoMurA
Lucinoma acutilineatum (CoNrAD)
Clinocardium cf. shinjiense (Yoxovima)
Katherinella iizukai (Yoxoyama)
Cardilia cf. yudaensis (Otuka)
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2RI - FERE (1955) , FEAE (1956) 1%, LSRRy EE S, FEOWRICRS T, FoZAE
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Abstract

The mapped area situated in the northeastern corner of the Kanto Plain is com-
posed of the Kuji, Naka, Higashi-Ibaraki terraces and alluvial plains along the
Kuji and Naka rivers. The main parts of these separate terraces were originally
formed as a continuous coastal plain during the last interglacial. The Naka and
Higashi-Ibaraki terraces are margined with river terraces.

A summary of the stratigraphic sequence of this area is shown in Table 1.

Upper Cretaceous

The Upper Cretaceous Nakaminato Group is narrowly exposed along the
coastline in the southern part of the mapped area, forming a northeast-dipping homo-
cline. The group is occupied by a thick marine sequence which is composed of

sandstone, siltstone and conglomerate in alternation. It is dominated by turbidite



Table 1
Age Stratigraphy Remarks
Recent .
Alluvium / postglacial
- . fransgression
Buried ~terrace gravels { b
o deposition
Terrace | Kurisoki of -
gravels Yada. "
Quaternary Pleistocene volcanic
Uwaichi, Nukada .
ash
Upper part L .
Miwa last interglacial
Middle part R
Formation R fransgression
Lower part
] [T]T |
Honareyoma  Formation B}
Pliccene / . Stegoden
2 ]
Neogene Kume Formation " marine
Tertiary " [anan
) Taga Formation subaqueous
Miocene pyroclastic flow
Tonoyama  Formaton J
Paleogene or DTWTWTTH continental
Late Cretaceous Qarai Formotion Oarai flora
Late . . -
Cretaceous Hetonaian Nakaminato  Group marine

deposit, accompanied by frequent slump beds such as folded strata and pebbly mud-
stone. The group, though its lower and upper limits are concealed by the sea
water, measures up to about 1,500m thick.

Sandstone occurs as 0.1-3m thick beds frequently alternating with siltstone,
showing various types of sedimentary structures characteristic of turbidites such as
graded bedding and current-directional sole markings. Sandstone, however, is occasi-
onally much thicker and massive or structureless. The sandstone is mostly gray, but
occasionally dark gray and greenish gray in color, and is of various grain sizes, being
chiefly medium- to coarse-grained.

Siltstone occurs not only as thin layers, less than several decimeters, frequently
interbedded with sandstone but also as thicker beds up to several meters or about
100m thick sequences. The siltstone is dark gray to blackish gray colored and
occasionally abounds in sandstone lamina and calcareous concretions. It contains mol-
luscan fossils such as ammonoids and inocerami, echinoids and forammifers.

Conglomerate occurs as several centimeters to several decimeters thick layers.
In general, the conglomerates are composed of granule- and pebble-sized gravels
dominantly of felsic volcanics such as rhyolite and rhyodacite. Pebbly mudstone,
originating from submarine mudflow, is intercalated at various levels throughout the

group. It is less than 3m thick.




This group is divided into the Chikko, the Hiraiso and the Isoai Formations.
The Chikko Formation occupies only a small isolated area, thus its stratigraphic
relation to the northern Hiraiso Formation being unknown. It is about 30m thick
and is represented by bluish-green gray, massive sandstone. The Hiraiso Forma-
tion, about 580m thick, is rich, in argillaceous sediment in comparison with the
overlying Isoai Formation. The Hiraiso Formation is composed of siltstone in the
lower part and alternating sandstone and siltstone in the upper. The formation
yields Didymoceras, Pravitoceras (?) and Inoceramus cf. balticus. The Isoai
Formation is conformably underlain by the Hiraiso Formation and has a thickness
of about 930m. It consists of sandstone and siltstone alternating with each other in
various thicknesses and proportions, with frequent intercalations of conglomerate.
The Isoai yields Inoceramus cf. shikotanensis, Baculites and Polyptychoceras.

The Nakaminato Group is referred to the Hetonaian, the Middle Campanian to
the Maastrichtian of the international scale, presumably ranging down to the Up-

permost Urakawan, the Lower Campanian.

Upper Cretaceous or Paleogene

The doubtful Upper Cretaceous or Paleogene strata in the present area are
named the Oarai Formation. This formation occupies small isolated hills in the
southern part of the area, forming a gentle syncline plunging southeastward. The
Oarai Formation consists mainly of conglomerate, intercalated with thin sandstone
and siltstone layers. In the southern adjoining sheet-map arca the Oarai Formation
is composed of terrestrial, lagoonal and marshy deposits, accompanied by coal seams
and plant beds.

The conglomerate is poorly sorted and composed chiefly of cobble-sized gravels.
It is characterized by the predominance of granitic gravels, in quite contrast with
the Nakaminato conglomerates. The intercalated sandstone and siltstone layers are
several decimeters thick. The sandstone is of various grades of coarseness, being
occasionally cross-bedded. The siltstone is dark gray in color.

The Oarai Formation in the area may be represented only by the upper or
uppermost part of the formation which has a total thickness of about 1,000m. On
the basis of the floral content together with the general attitude of the strata, the
gross lithology and so forth, the age of the formation has been regarded by certain
authors as being late Cretaceous. However, the above-mentioned age determination
is debatable, because the flora includes a number of Tertiary elements (e.g.Sabarites)

in addition to Mesozoic ones.



Neogene Tertiary

The Tonoyama Formation is exposed at the foot of a long sea cliff between
Nakaminato and Hiraiso, forming a northeast-dipping homocline. Thickness of the
formation is about 190m. The formation consists of alternating siltstone and sandstone
in the lower part, sandstone and conglomerate in alternation in the middle part, and
massive sandy siltstone yielding some marine molluscan fossils in the upper part.
The Tonoyama Formation is referred to middle Miocene in age.

The Taga Formation is distributed widely as the basement of the Kuji and
Naka terraces, forming a gentle half-basin structure plunging eastward. In the
Higashi-Ibaraki Terrace area, however, it is completely concealed under the Quater-
nary. The formation consists mainly of dark bluish massive siltstone or sandy silt-
stone yielding sporadically marine molluscan fossils everywhere. Fossils of diatoms,
foraminifers, radiolarians and sponge spicules are abundant. In the southern part
of the Naka terrace, subaqueous pyroclastic flow deposits (Hetano and Ajigaura
Pumiceous Tuff) are intercalated, and in the Kuji Terrace slumping siltstone boulder
beds occur at the top horizon of the formation. It seems that the Taga Formation
is late Miocene in age.

The Kume Formation exposed very narrowly at the northern margin of the
mapped area begins with conglomerate and is followed by sandy siltstone. The
formation in the northern adjacent area yields molluscan fossils indicating an early
Pliocene age.

The Hanareyama Formation distributed in the southern part of the Kuji Ter-
race is unconformably underlain by the Taga Formation and consists mainly of
pumiceous tuff and pumiceous or tuffaceous sandstone. A fossil elephant (Stegodon)

indicating the early or late Pliocene is known to occur at a quarry Hanareyama.

Quaternary

The Miwa Formation is ancient coastal plain deposits formed during the last
interglacial transgression and is correlated with the upper part of the Narita Forma-
tion and the Shimosueyoshi Formation in southern Kanto. The formation is divided
into the lower, middle and upper parts. The lower part (40m in maximum thick-
ness) composed of gravel and mud is channel-filling deposits of the early phase of
the transgression. The middle part (5-20m thick) consisting of fluvial gravels in
the southwestern corner of the area represents an episode of slight lowering of sea-
level within the transgression. The upper part (15-20m thick) composed mainly of
sand and pebbly sand shows the maximum of the transgression. The Kuji Terrace

and the main parts of the Naka and Higashi-Ibaraki terraces are occupied by the



upper part of the Miwa Formation.

River terraces are developed along the Naka and Kuji rivers. Along the Naka
River are discriminated three terraces, named the Uwaichi, Yada and Kurisaki in
descending order. The Nukada Terrace along the Kuji River corresponds to the
Uwaichi Terrace. All these terraces in the area are correlated with the Musashino
Terrace in southern Kanto.

Two buried terraces under the alluvial plain are found under the lower valleys
of the Kuji and Naka.

The Loam Formation, weathered volcanic ash layers, covers the Kuji, Naka
and Higashi-Ibaraki terraces with a thickness of 2 to 4m. In the middle part of the
formation the Kanuma Pumice Bed, a remarkable key bed in northern Kanto, is
intercalated with a thickness of 15 to 20cm. At the top of the formation red pumi-
ces are scattered, which correspond to the Imaichi Pumice Bed in the Utsunomiya
area.

Alluvial deposits along the Kuji, the Naka and other small rivers are composed
mainly of sand and mud. The bottoms of the alluvial deposits are 60m below the
scalevel at the mouth of the Kuji, and 80m at that of the Naka.
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