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AR =4 (Fif=BAn) BT A . 27 R A SRE IS BASE 7 >
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2). AR, BB AETEY 24 I8 (1898), pp. 69~70.
3) ASFFNE, KERZL. mﬁ%ﬁw 40 48 (1933), 5 477 I 408~411 E
4) I ks, HIBVMERE B 46 41 (1934), 539 5% 18~34H.
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DAIBREANT EERRE —F LB TH . '

3o AL 7 HO WA TR 410 m RO FERLRRTETH 208, COFHL
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OUSCHEL ST 5. (cOFHfENod, BTN bENEEHREDR
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& OEERMERE L —HITiL
BHTEWTESD. OB
lTald © 1,2 345
155 1 b [ IoR Liek:
T4 IR D IR ER % 1L

SVRVGA WAN =/
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TGN NGO YR b B R % LoD, Bl IfE (il 25~50 m FREE T/ MiER]
KA LThD. (Loc 18, 19.) '

ZES OB MY IR b LB AT B O R & R TR R, B
SR TR R R RN T 5, ZoEHNcHE s TERL, B R
BERE ROl bD LD Dz LNTE S, L IEEEEOT I ORARILHL + o) FEL
BYSRE (LW TS 2 & §5MT e — 2 ORI A & B~ bh
TH2.) b EEHEAIA PRI & 5~ 120 5, BLIERESHOW T L
FEfC X D DI & D7 285 0 B mRER O HERT LUk 7R cd 5 5 . kil
<2 7 HEYHE 2 HOR R X D Wi LA b3 T 2 OHERAC & deiHk
MR EBAI D00, BRRIEFIIEE LT LWbOTH 5 5.

B J #H B B
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3. GREFEROARIIBE LR O TS S . ARIRE RS HMs o kick
<o BREROMGEDO LD 2O TR %~ (CEEFOWICHIE L “ 557 1 ” O 4k %
Fitdewn ) 557 AR ¥R T 2/t & LTabis « 32 - AR OIS v
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85 1 3 Ry AUMUGHUEE (SUF811425%)

Abies firma S1EB, et Zuce, (4= 1) — — — —

Chmae yparis obtusa ENDL, (3l e /%)

Finus sp, (7 =vA(L1/n=w)

Alnus japonica SiEB, et Zucc, (BitE»> /%)

Carpinus laxiflora Br, (B4&£7 H o 5)

Fagus nathorsti Koxxo. (Hfff « $83d) (HsH CHYE)

Quercus stenophylla MARINO, (3o T o ny)

Zelkowa Keaki L, foss. NATHORST, (344 ¥ % 4L fikR)

Ceratoplyllum demersum? L, (3% > X=a=?)

Tetradenia folioss NErs (344 24 %)

Leguminoseites sp. (< AF}D—ff) (M%)

Acer pictum TOUNBERG. (BlEA X H~F)

Trapa natans L, var, bispinosa MARINO, (¥l v &
1B UHE(L K (M) )

Eurya sp. (%7 % BO—F) — - - =
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ZOMBOTFIBRBELAMEL, ToRBMcIZE «pEEfmba G138 ¥ &
ATCThHD., Hic Fagus Nathorst KoNwo (F = b7F) & Trape natans var.
bispinosa MaxiNo (& &) OREOILH & BEEET 2HH TS 5. KIEEEOEI)
LEYRILTHEWH SAMFREELEMTH D EBLIEDDOTHHS.

% ) HEYR O HEEHIREI 7S & KT WD E OO IR e & L T—ifix
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HERim & TR 2, 5 BRI R R ACERZLEEO Lickiids.
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Loc. 20 #AEFE 7 AM%:. BRI AROEOUGHICHE L EPPIBE I T LW
BRBNS. THOHYE LI 20 kicd 30~10cm R Iifir e L7cifFe & DT
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JEhn b S oNiibn G 1 ) BELTHS.

Loc, 21, 22, 23. (ZQAFHL 2RI FATKREILECEED I oBE» A5, Loc, 23 T
1 OBBEPEMRINEE LR EIY, I TASHEDLARBEZEATaI .

Loc, 24. R#r ALY OBH~OKILL FUAGOMEV AN, I OHRO FIIKRF
|:52Ek‘.

Loc, 25. HuTFowshi. AMNRINERIONEALILS.

Loc, 26. /MEBKIT LR FEAMBEI I(HEINThs. REITHERZA LI
TS LI MFLAE L, RICHIFBOEIMAE LI, —HOBARPIR~Td 5. BREV
JHRBTH 5.

Loc, 97. BEPRINEEOMRIER I OBF IO HE.

Loc, 28. AIEKIIIPIRREICTEA LS 5.

Loc, 29. /MR KNITEMT 5.

Loc, 30. AIEHIIPHETE. ORHETH HEEOLR A HZHPHED 5 I 2 (XTI RN
DY RO bk LT Loc. 30 OMLFEZAL-C M N 8§0° W: 4 S 10° o¥Rb 1R
T5.

Lee. 31, 32, 33. (Ui B HEGORIL 20 DOR Loc 32 (TkMEA DEFI I
b s B RIEEICEE T o KUEFICET 6:6%‘,%‘6551% ¥Ry,

Loc. 34, 35. 4 BiSIEE £ HRIE~EL. Loc. 33 o b RKMEH OFEFE~DT Y T
IO MEIE LA ILENIRNE « RINEOWH RO LI 5.

Loc, 36. RROWII FELOFEDH 5. IOMHETHREAMLI (T L VEEL R
BEROMMIE L Ch s, T BB KTELH K~ 5. ’

Loc. 37. FHAADHHDOE. Ly b T~BHLUFL 2 LI By DY, RILFH
WOOM L UC ANBIUAROBARYVREIoTds.  IOTILAHME® D {LAHES
o, OEERE BIFDTRILY, W RUEOHERY D IYRICEREVEL>Ths,
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Loc, 38. SRORTEANEAGHLOE HRFISLERORRB YR IOLRFT, Bkl
HBREHEIoCH . IOHEBORMLIIN : FH~EL.

Fr8s & Y BN 2C8 5 INFE IR 300m HHED SBUR 2 1L 0CH 3%, 2 OBRED
JEHETRAL R (AW T, REFRPIDERE» S S 30° W Lo BRI LRORE L
I ZEoPINERBIE o TH It s,

FuiQ OIFEDHHER O 2 AR T A WLREE TS - CHL O E R L(h 5.

PR OALISHIT O Lig OB BN L HERO L O TH 5. ERIR S KE.
Lok, B MEEOSMN IR « T KEOLETH 5. :
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Loc, 40, Loc, 39 2T MR P RESHTE 5.
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I MEUR DE « o o G o FOPOMITIE S T LML 27 ¢ Cd 5 D%, 2 N
DOEPRIVEIE 2 OB OMRLREHF o L v 0Tt F LHIHFOR L S0 L 1 0B 248
THRENIR LIRS s, EHERORNL OB MR T LRI THS.

Loc, 45, %, Mmm JRM N 30° E: gt W 95°,

Loc, 46. ¥ Medm Jrig NS: i} W. 10°,

Loc. 47. %/ H¥R P OPREMPER. 55 KT,

Loc, 48. %, Mkt EHI N 70° E: Mg} W 20~15°.

Loc, 49. ¥, MESR H~NRET 5.

Loc, 50, 51. [l « fEWMAHEIZ N 20° E |25 D H 2%, R 6 BHF~DUED
2 2 S IMFEERITHY 5 C, GEEH 300~350m RO KRELTMG L Ch s, P %
DEE» L HR LG BHEOBERORE I FIGIRO TR » MEtR e ik 1.

IR ST LTHE 2 TR AR 2 TRE , RIS, A
o o FAGHHE , IZIMIBEOZ 5 M L, E4 bONZ-FE - B « TFREKHHE
EHERITIC i Ui IR T % 5 . JF LA B & OREEERO RO - 1 - 74
Z3 & LeieliissT, 20—fIiciE VAR IERENH S .

HROIES 35 7 MEHEN R DIELHE 250 m g+ 20, WEILED b okl
10 m BATHS.

6 7 HEEIC A 2 R D (LRSS 1 Ko<, Loc. 20 n b MBHER RS T 50 7
THB. OIS WETEEROMESE ¥ AT RO S I F e .

“HIAPPEE LRI L O 11 JYE 10 f, SEEMEANT 1 TR0 1 %hiEx e,
IR o BEHHR IS WM T Sequoia, Twodium, Liguidambar DI X3k 12003 2 RILLSLO T
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Fg e, B (UM T EOHMTE TR, FYFMLCIERDO L OISR, §F
LRLERIIET 2 70— TERIABE LN LOTHE. 2REA7AYF 7FTY
e, Az 2FA—HO 7 # (18T Nathorst D IEFALRITEOHh Y & Fagus sylvatica (BRH
k) DRBEOTILERLTLOT, I sylatica 2 (IMIREDHRY , £THETH HRETMT,
HeH BN, BRI, JBERT, BTRREL , WRER AR REARORENYH T 554
T, RO B I L M T AT (AR P AV H 7+ 2 UTHRBMLTIL D) 2
RRHEO LD L. AR » REAARKHPIERIIZ AV D 7+ 2 L THELNTLHE L DD
RITLRAZHEOLOPDH2 b L. RHETED 7+ EMIROBUT AT, SUMETREITRTH
ke 7FIUCHAD, B SFIINHES IR TUIR R A, AWML EER O 5 M5
AU ERILA Ao . ZHEOEFPEA T 5 2, RMHTEORE R ITUFRHE 2 AL C
LR, HEETED O IERBMIEECD, BEMOBD Doy HERFEIE L Y R T
L, TLBFEARHIELIYECLO2E~s. AevyexeFaskRUILELR
WM 6 T2Y, 930 uady, 4 x4y, BEFIXBOL ) NHEEREY» S, B
BHRGEPIETRTA2LOPEINTos I SAEBELETS. ,

RICHF 722 5 1C 5 BHAR ORI LT OMFTIITEND B 7 HEE ORI TE
Bl F4C BB LR T PIT BEAMILETEL D HwbOTH 2 T LN HEET
5.

BHRIUABE (SAlLRETERYUs

N - GAUIREICTET BRI 3 X D 22 5~ R RIS, S
BETE - SV - SERRET - AL - SAREIE - SR RIE S OB DR ) , AR
ISR - SR EIRE LCRSRR I L N T 5518030 BB . HFHRIE
OB P B S ORATIEETD B . AR 2 MR
CHIEAL ) HIREETE B 3 R TR AET 5.

B AR F A ER S UTINC SR T TR OB K IRV MR 76 L
B % . WOMERERTHOOFKIUK IR E-I05 RN OEOMZ
WO SIS st I AR TN , JR00 AN F RS CH
LThs.

FROMBREER & = 0L E QSRR RS ORA S CHET
% . I TR HIH A A DT A R TR R I OHEVR IR
YW THNLTHS . © ORRARED RLRYE EATh RIEIA~RL T D D
P LA 8 BT C TR ARITICEE LT 5 . & oMM SREE s

9)  4UFEIEE, KEWS B, B (1933) 11T Fagus Nathorsti DFiti4 D HA b LT
A5,

10) FHKOBEBHRBERy I E s Lo, IWEFFFEIRME 15 4% (1937) 4 M.

1) Pk, B (1898), pp. 69. :
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g/ R (Ocher red) (MOPBIHRINEAMERATHZOT, TOMBEC X
DT Z O OHF ORI LN TE S .

TR RO L 21 2 5 TR R R E LT 2 OBRAHSETo 5. ?ﬂcT7H<
FRIA-HY CHIEIVETIRR Y E I NTe b OO RITZ T 5.

*imm*ﬁ@%%?mt@ﬁ%ﬂ%%ﬁ@%&%ﬁ&tt%&Lf@a.t@ﬁ
TR O — ¥R IRIT R~ 7 DR OBRE L S AR R ATH 5. ’

HIHJIHTRE T I3 RIT ik ~7e % 5 B RO BEARMBED I {5 /NSO OBIBRR S
mﬁ%%ﬁomMﬁkmwﬁﬁ BN R Lo R A iTlioTth 2

IR UL 4448 m OIEE D Z DXL BAEHRILULAETICR ey, Loc 8 T

mﬁ TR Y& BRIV AL Y (R

M%@Lﬁkma@m%fm 3m&mT&mmﬁh” Tu}ezmgW@@L
BRI e e LT R I '
TEHHE Y, T LI EE 7 MR
PHEOTH S, coRLEEIX
K IEREE KO Y AL T e
100 m DADOEX UhsFifcands,
ZONHTRIEL %Y ,5089 m D
WL EOTH 2. ZOMiTicid
AL RERED TH D7 DIT,
ORI PAHYE L c O

FETHELTH DM, RUERO %3 B KRB, BEORME
- S . A=%% > [P} (Saginota gravel,)
HEeD —ff 340 b Bk % 35 TH B='g&IEEE (Iwabuti andesite mass)
2z . zﬁﬁiﬁﬁf;j*m R s C=5iEE R (Kanbara conglomerate bed,) '
IR =g LIk = AR Sy SRR WA I T YL e »orsaah

THAHLORESE L zd 5089m DIUFHTENT 28N uunz/a‘a‘éh?‘c@féb
55, |

ARIFRALRITE Tl c ORUPEIBRE RN L 2 TRE « BAROEH O LS
M~NELETH S

AR UERE @Mkiﬂ&mmﬂﬁ&hﬂf T AT EIc I o ThEDETTE
D, ABZO B SHi < B 2 O TROFFLICHED c L & L.

12) TR, Fi (1898), p. 70.
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WlR LR RE EZ SRR

WAL AR TR I O P LR I S T 2 RN RE 2 B 4. 2L LTH
FRIRE « BFA - PIRRULE Y D /2 b, SFRBIBER KA G LTRFRE AT
My 2 LAHER - MPAOMER L ARTHIITE 5. c oRINSERRIHEHYE R
AL TH 2B Z O RGO —RIEIEEEIREEE U CHlil R R oz DL
A HLThs.

ANTEOIH 3900 m O WUEHIER U MR AL 2LEH bk BEAKET,
FOALETAETMELERCHIINTH B.

PRILFE ARG T 2R IS~ B IR & VR 8K & U ORI AT LTH
T, REORUHEHEEAIREED o L TRIEZIHITAME 2L, 2o/
a2 NTHIEEND Y, 10 xenolith VPERINTH. JEFHELD
BILETI~ 30°~45° IClix Tz a2 L, AN T HIcfinothoc ek
FLTHhSD. CORNEBOHEEOWR KIS T OREEFIZNC LD T LT & LA
HBOTE e, M ARKLEEOHEHES 2 HIF L Taicwn.

HERAE IR IR LS & R IC 7] U RO AR 5 BREA L7efMIHE &
HGURIAEIRT , ORI TEITER N 30°~40° E, MigHdeg~%
MT2b0REv. COERNOEROHBIEMLLILE L b BETH b, FHHEI
IR B LTHARWTHDOHEMIER YR Th v,

zh SOMPMIE ¥ AU SER U FNATIOREY & L ORISR Lk A
ZUERHIF IR B L 2N F R EHECHE I TH 20T, WINTIAERR
THEHRA IR B 5 2 KIS R E U LR T2 o KINBR AL Dk s e, &
BIETIRINESOU R D D7 b D LR LA BN S . SUEE Loc. 52~75 13324 L
TR LS L RIS LR LT D 5.

AGEULH O 122 NOBABRDO RO 1E & TGIFREEE I c &
I BEEG P EILIE — LR E B AT ENTELORTH .

BFRERERE
SRR RS RTIREROILIC D 2 EIE 200 m WiHe D e ¥ il B « 5 L

* ANT R & UBRGRILEX R A RS T R « Ko LR « 18 i+
DN o ABFBRLORIENFEIERIRA Roman e LTREINTes L, ABEITTE
BAF—-BEVBEMREBROWALLFL oA L HEINTHs. ZH ML JoTio
SR S — UL B AT SRR L R S B M. 2 T ICERE T 5.



Part 2.] APRIOR R IR AR D R B 5 4929

RESERTH S . TN ERERT SEEOMERILIE LARMERDGE Licin 2 2 - BfnEkyy

- RO - IR ECE RSO, B - NIRRT - KT~ 2 BAER O
C CWESTEOTHEORIE 5om MO BONE L, BEORE 2 LILEAMHD , B

I B E R O R DMELE LCRER i@ LY, Homificik AEdsio s
PHH, EREENTIENofSUT A R i, TRz oRE Ml bE;
JE D AR T L B T DT BT T DM TRV, KOWRERH R
YRt LR BELTE C T AR L VPO b0 T 2T L XRLT
H 5. TR ST 2 AL X DT L IR MERR L D v,

ARFOLAEREFRERESNTHR V.

C ORFIR T & LTI A DYGEFEIPEE SN U, —FBIEHERHEA B A
OLTCHTT 5.

SHFEHCER O il U7 B BR T I AL 2 JFFERA BJFT) « Mgt & U5 L7
T X % &, Hik—— e SN 2R A MR % bz b
Je~ x T 2200 2 ot RS & 1. W EISREERIc 2 OVRLTE S
B« GO SAARMERICT Licin { T, WIETER N 40°~60° W: fiij} NE
30°~40° THA~FT L RBRMAIE 2 ), PR CRlI - ol ehim N 20° E—
N 60°~70° E CHiz} NW 40°~50° QR 7 5.

b ¥ LT TR T 2 IERESR A LT LETE T 35T 2 e O RMBRIETEAL . L
AR A, RURERT - WL TP ~2E) (70°~90°) LTHB.

SRR £ O/ N RO RZE WS <RI XD TH b TH 5 . wiR Rk
BOTEICR~DTH b5 . BRBULCHERAIREEL LTli~7e. OF LD b 250k
JiF IR IC X O TRIFRYRORMRG ESE IR TH RV,

BERE

BUA B dUIRA DO PE TN L 112 B ORI AE O—TF L s
A T OBERBHOTRHEOR R Lic b 0T, BUIERS - DIRRA - I
ST UG OOER T TER SN THS . BIETHTHLHFILE 10cm
Y2 2DWHRY co DNTH S, BRAHEROWERFEH«K O 2L, AL
BrRbeedes. ZzoidRnlt, SRS L, DGEEHLAT L0
3. FEROTEINFOBEZCET 5. Ea/ NECHELUEOREADRD D ,
ZO—FRRHILT 2 AN LEIEO RAEFIHH UL T LRNCHEA Lichom (Tl
22b0bd%, HOWHITIES.
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T OMFD LALOMF MG LTHh 2N TRBI LThikvn. TOWE0Fh
OIFFRFEIT LT H 2MWHROP TR WTR PR LTh T, HAEREEE
HLUTEREG L PRATEGORFBIR LR L TH S . 2O TFRONEL/NTAIE
EIEAZE. 55 4 BB EF R R & 2O T 2HF L OBHIOBFRTH 20, 2%
% L PREFEHAEC BT 5 THRITHILCE 2 MZHI L oRaHEE Y 2 L
Th2. TOUMOHEIISET OVRCIZHIT 5 A LS 3T 2 HEERIER
Tichlic % & B, ' '

LR 4 ElicoR Lekfic di )RR S0 O idie S 258 (OF 4 &
Loc.7); PISEOYDOBRBREN B LTH S,

WIFEHE %s 1% Venericardia panda (YOkOVAMA) 3 =2¥7 I & (JFR), Car-
diwm (Trachyeardium) sp., Chlamys vesiculosus (DUNKER) (F5° > = # &), Chlamys
sp., Amussiopecten praesignis (YOKOYAMA) - 3 U % v F & (HiER), Glycymeris sp.,
Ostrea aff. musashiana (YOKOYAMA) &% & # % (IFHE), Conus aff. {uberculosus To-
MLIN IV J 4=kt (i), Lemintine muroncensis OTUKA 4w ) 4w~ H b (3
) XL BOBEHMNDIE Glyeymeris sp., Chlamys sp., 27, Glyeymeris sp.,
EHASBIEOREETH 5 .

E@?F*S’E‘Zé&?‘c &bﬁiﬁtf é TeD kiﬁEkC Venericardia panda, Chlamys vesiculosus,
Conus i’;lbel‘CllZOS’LlS, Ostrea musashiana, Len_zz'ntina muronoensis, Amussiopecten praesignis
D 6 @yc LB E R WS, V. panda bﬁﬁﬁfﬁi!}lﬁ}mﬁ?% o« E I IRER AR 0 .
ﬂ%ﬁ%ﬁi?‘]@?ﬂ??{?ﬁ%@ © ZEH O - |- OB INLEEO TR SR
LTH%. FThNECHIT O AR R E OB L B LT H % . BIED
TP ERTTEC A TR ETHREER LT, i TRE 2L E e L.
Amussiopecten praesignis | EWRFIREMIERES « TR T4 « Emlans 2 $if
PEO « TIEROBSPURTED SHCEET B0, P O™ 225 bEL, T oL
WALREEE S~ TH S . Conus tuberculosus Z DABD LR IZAEEH BB L LTl

*oOZBoROFISHR e TR REFAHEE (L L P BRI
13) J. MAxIvAMA, Mem, Coll, Sei. Kyoto Imp, Univ., Ser. B, 7, 1 (1931), pp. 6~8.

14) Y. OturA, Geogr, Rev. Jagan, 6. (1930), 7, pp. 1062~1064.
15) Y, Otuxa, Bull., Earthq, Res, Inst., 11, (1933), pt. 3, p. 548.
16) Y. Otura, sESWHERE 38 48, (1931) 45 4%, p. 178.
17) Y. OTUurA, MBS 41 48, (1934) 492 4%, p. 568.

18) M. YoxovamA, Jour, Tae, Sci. Tmp, Univ, Tokyo, (2) 2 (1928), 7; V. OTUEA, #}
FILIF, 4 48, 7 9%, p. 507~8.

19) J. MagwvAMA, Ridl (1931).

20) S. NoMURA, Jap, Jour, Geol. Geogr., 14, (1937) 3 and 4, p. 71.

21) S. Nomura, S, Rep, Ubdhokw Imp, Univ,, Ser, 2, 1, p. 60.

22) S. NoMURA and Nirvo, Sci. Rep. Tohoku Imp, Univ., Ser. 9, 15, 3, p. 180.
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HINTHSD . WICHARRRIEHRO TR ENET 2 IR SRR - 8 /3
R - HIUEE « B - IR EOBIE=% « PROFE=RELARRLEES
DEEFHURT A LR LB MR TR R D T n.

MNARREE

SO /NT NI > TR s Mo Y R sikadeERe L, h
TS - BERETRDAR & /o 7e+ 2SR © , /N B ILIUET Pyrgo kogotensis
OTuRA MS ¥ B ATHS.

KFRBEEEBOTICHIZ D, ZOMENEEO TERETH 5.

PR & QBRSO T~ RIEARE 2 LTH 200, WEOHEH!
BOHU B RS OB 2 1T R b 2 O THRIAESHIBIRIC S 25 b, A<
oM E BFBMARTHARR TICHIZ Y , JBE T 58358 DHIIM T & K
L ORFRG, SRS IR E ORFRRBCELTH S, S bEaTLR M

& s ALEFIE T IR 50 28R
FinbhkaoT, Lo/MNTRFE T 25
HENIE L\ & TR /NN EK - 9555
DORAER & AFHEDO b D EHGS.

AN MR % St Lo T 3 B Rt ot -
ROz ORI 2R OERZ T 7

i 5 B AAWAROERNEO—FEIN 6 AT FeR D Sl o — FE B
Outcrop of faulted structure in thz. Outerop of folded structure in the

Kozoti bed, . Kogoti bed,
el 37 SRR P ~ER T 5 bOBS . 55 5 BRCH 6 [EiE c OB
S T30 Lie b O T 5 W/ NSARAME O ERIE T D, 205 6 B/
M ONEE TS 5. ‘
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AT BRI T OIS QAL TREPE I OPIRITIC /G LTH 3 & & 2k
R L O THM BT, /NP & [ Pyrgo kogotensis OTURA M. ¥ ffiic
BATHS.

W2 E

BEETE AL O W, SINNFHECHER T 2WEB T 2. 2& LTERAL
T AR f1 R CZ O FARED TR TH 5. AL~ OUWRTIILE &
BRTHD . WHEOEIZFIRE 2 AR UG L2 L, B LS a Rkt
XEHBE Y BY . MRERE THE LTRIEEWR ¥ SATH S . S5
TOREW R EDTHS.

AR OSBRI Z OPALN L WL ANE R LA 2 L, 2Ol B3
TSR LTh TR M Licfk 300 m MAO B AL NO LI T3
Kfig N 15° E: NW; PR CRIANEE FOTHS . YO ERE Z O35 & Sk
%%@@ﬁ%ﬁBﬁfﬁﬂﬁmﬁgT%ﬁ%EO%K%NE%.CO%@O%OﬁE
LTRFERTHDRD N, & O CRINFREE & 3R & OB WIS 72
v,

TR L7 B R A B RIS & R B 0 T 2 e B B, B ERIE S W
LR L7 DM & ORI T AN b SHEE T2 7o I L bR IR0/ A
bOTHB ¥

oI K SRR R R

Astricypeus integer YOSNIWARA 23 Y AH S 7V v (HifE) [hd]
Laganum fudsiyama tokunagai OTCRA n, sp, ()
Acila sp, )

Gly ymeris sp, (1cstitus type)

Dytilus sp.  [Iilt]

Lima konnot OTUKA n, sp. 2> 3/ 4t €:7it3)

Ostrea gigas THUNBERG  ~ 7% [#l4:—hfHik]

Amussiopeden sp, - F I Y FV ke He O—F [PHU—EEFEDIY]
Patinogecten kanbaraensis OTUKA n, P, B AT EZT ) [HEEit]
Chlamys sp. ’

Cardium sp,

Ielani lla sp,

Dosinia matumoloi OTUKA n, sp, <~ E | HH3 ()

Faplia hirabayasii OTURA n, sp, e T~ ¥ 22 v () [ i)
Clementia nakamurai OTUKA n, sp, H+H 2 F 7 2= He (BfE) [rhirih]
Trivia sp, =235 x<0—F

Xenorhora? sp.  Z =Y B H L D—Ff?

¥ RAORE L RBILTGRK . ﬂlﬁ%ﬂ%"@li?}s‘;ﬁ s,
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SOILRD AT b BULIRERILCH DY, Astriclypeus infeger Y OSHIWARA,
Putinopecten kanbaraensis OTUKA, Paphia hirabayasii Otuza, KT8 Clementia naka-
murai OTUKA, 13 AARDRTH»SELTHSD. L Astricdypeus infeger Y OSHIWARA
3 B 20 L SRR TR 2 D & L7 O LD (CEEES « Bk - Zi“l‘f?_%.
TETTIRIED « RIS PR SO kP b bWk an T D

Patino'pecten Lanbaraensis OTURA 3T AFOHFHEPHLELTH S b0 LT
T&h\», COlementianakamurai OTUKA |X HAFTESEBE - 5 - [N O PR AL FE =0 LI
TR IC R WTHILRILT Operculinella complanata Japorica HANZAWA 2% BT PhkE
Bt AR Le b, HIER-L R B R IR L7 b D L R—FI T D,

Faphia hivabayasii Otuga [Z[F L £ =D Operculinelle THED DI L7,

Amussiopecten, Bk FIHHEEHA b HPRICIRONTHL2BTDS.

ik U7 HEAO G A R FEOSEEARTE R S O 67D .

& - ITER T TR & 5 LIRS O LR T LR BREEE R O LA E 1k
ZOHE Y RC L, TORFTRENE b0 & LTIEAREL: RGO PG
BOLEIME BT EBTED. st il A LA B X S Adtriclypeus-
.in[eger YosHIWARA, Paphia hirabayasit OTuka, Mytilus sp., Clementia nakamurat
Orura  SCRIRINO HHBUREEOTTEL Gl L bR’ S\, HoZ
DR ORI RN DR R LTHhk\. OBk i ks Bk
UITS AR R PTEER LR R E iz & L Lie.

PHELF QMR b\ T IREE = 30N S 2 pV it ] s I L T BREDNE
LWERC R 2 2. BIhoibilid: « RSt OmSHILROWI, rp Bk S O
R, BB OB (PR R AROIEED SR ORI T 5 ) H

B D, L PGHIR Y LT & T A ROBC L2 5. PIREE  Lepidocyelina I
WAL Y Yy R S U & Oic AV ERINTH D, R O %
RSEE Lepidooydling % B30 X D ¥, T L TAR A RERRRGERT
MFHER X D ITWHIETH 2L E~S.

93)  REUELT L1281 & © 2 (ABIT Peden yessoensis (=P. kanbaraensis?), Patella sp.,
Dentalium sp., Seutella sp., (=L. fudsiyama tokunagai), Corals. rEINnNThd 5. (FRED
P 24 5%, p. 68.) '

24) S. YOSHIWARA, Jour. Geol, Soc. Tokyo, 6, 65 (1899)

95)  $AAKEK, 1/200000 FEIFECEINEEMIE, (1898), p. 34; H. VAo, Sei. Rep. Tdhoku~
Imp. Univ.,Geol. 4, 3 (1918) -

926) Bull. Fathg, Res. Inst., 12, 3 (1934), p. 597~8.

97) M. YorovAMA, Jour. Fac. S, Fmp, Univ, Tokyo, Sec. 2, 1, Pt. 7, p. 225. (as
jessoensis.) .
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WSROI E=ZF b D s i@z, o —FIfREEc
iz, Bl & OV UGB DN R AR T « fOREAR S R AME L
THERT 20T, WTFTHWNLILFE X A THIIEILRD D F ORI i
SNTLUABOET LA & TP L LT b, FiwibF el 2 e E ok
bO L LB ~bIE . RBICHINERICEET 2R RO ARRE NI 1L
mbhhole L, X2 X ) HWIBERGE b A iddn b n b ore s b, FEUR
CHIFECETICEAT 28O ORI LIEDTHICHFEOWR TH 2 E LTEhED
TR (BLED Tkm DLEDER) HhoAMETILESR EMEHITA BN,

W OB OB

HEHEE ORI TR FOBIDi 2« TER L TH 3N, KICEE - Pl - 4
LR THREMI T I~ 5

B B
AWGEERE AT TR b3 LW BRI T RS s & 15 <11 T ~ & Ak
FHALICHEETT 2 AIETR TH 2 . ALSEEHFENEIT b H) RS T I O 2R L4
TARTHIERANE R OIS T, KIER OYUER S~ LT, ZNHmolic
W HIETD . CONANTEEHTICHED X  2OBERBIILTHZOT, T
OIFEO AT & O TALENE LW imf LTowie. IS Loz o
MR rRIEL, KO Moz Z0po— xRk LTh 3.

ALFREDHOF M

%% 4 [, Loc. 6: AE REFOS LT XN B A IN~OHE & ML E 0%
RICR 5N 2. BRONRMOINFMFEMENZEE 2 Y, JFHIEROLR & 47
L, BRI Licii o olireiaag LM S 4L, 18 5 m DINOB ORI IER
2RTHS. WREATEEROMA TR N 35°E, giZl NW 60° Lokt
CRLTHB. ,

4 4 B, Loc. 7: z OBIARHIIHOTIIICS b , I LAHERORE L il d
%, TOFIPHETIE , ANBEERFOUINC & 2ilERERN < OB T e
DOTR L A~TEM LT H 2800MR% . 2 OBIFEICIEHE L /A ORUEIER: 2 LT
H% . zOBEHICT AL RO 7D b 2 OEIFTICE LT~ b4L TR
e Liehomdichilze 5. |

Z OO BT OMIIEIIIT & (L, BiEmoERIZ N 5° W fifl# 70°



436 X & W O Z B [Vol. XVI,

~60° W Offi LER* Td 5. I LBHERRZCN 4 BR IR LT H 2B
YECRLThD. B 3EbRCHEIT 2 b OXRLTD S,

= O LB SO T OB R EHEE R T 2 OBIRTI A bIFE 3m OIIICHT L
TIROM LERFH 23T E , B2 <0E2 b 30m ROB2RLD. 28D
il EioABREmic A U TRy TR c il mdkss 5 S 30° E ofini~
mE, SNTIEMCE LT FEL B LA DOTH 30  Ofikk LTH 5. iz Offf |
BRE il 3 TEORMIZRESE L 28 b0 & LT, KFEMCIZPER OIS
I LT NBE LeT L ERLTRS. : .

z O LER OO EAERORL: - WA R N 17°~30° W: {3} E
75°~80° OFEMLTHEIL LTh D . WEilin N 60°~70° E OJb~23T 2 Biigitic X
DOTEBNTHSD. 20 N 60°~70° E OiLm OB aifd A il LE T cd¥ix
AT HR. ZORENOBFD 5 5588 5 &, AT B O Tpg iy 237
R LA A ZOYIBMAENCIEIL T E~ » Z O Il A~ L7cBRic
52 TR IR &R Lie. OB DEEOWIMOREIO IR 4 Eon T
A REF OO RIcE LTRBOWE TR LTH S, cOICEHERO
MROE e LT — REREOWE L LT Hh 2EEAEITIE Croos oW IEME
YA LR itho HRic JL o4 % “antithetischer Verwerfung (3l L7231
KOEHTR 2 5. b T OB NS I BT b AU 4B I AT AR O
DIKTEF I BT L7e s HICILD b O ds BITERISE LT % O e T R85 ) B
OFFEITILD bODVHA~, THO bOWPY~BE) L7chOnERE R L Lt L1Y5.

5% 4 I8, Loc. 8, 9 13T b It~V B TR ORPE & lFRER & OS5
T oTHEE 2N BFOHEMTD 5. ‘

5 4 I8, Loc. 9  OWCRANSEIFOLTE i Lotk R R & i Ficl
IR 250m FABTILTHHLTH S, 4 4 BT bbh sk, Ji~EH)
L7cliRHES R OO IR DR Td 50y, FEATD 2 hZMmbNEw. MEZS
BB ORMEND» 2 LEFE LeEFREETd 5 5. LA S AL LR
TR ki ® 2 BAGE IS L R OMRGEEL S MR s ), ZoRIiciEE
PERUE OISR L, = oW RIS O 2 J e
RS OTH S . FOT AT LB Z Ol OB S heTHTENT , TR
JFOWA~OBEIREEIFC X oTiiah/ibo Lt L. -

* 4 ERE SRR R BRI 45° BLEO L 2 afr¢, thrust fault OFRFETDH 5. upthrust”
downthrust O H (L& 5 PHIEM LM TH 2 2 5P OERE L&D 5.
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AWFRELEOFE

45 4 18, Loc. 5. Hybb) B iR TR & AR (L O IR A H T )R & OB
R N 20°~15° E: it EEskol W 80° BETHIMLTHS.

45 4 [, Loc. 4 z ORI TREVROEMOTIFHAHINKTFICEINT,
SRR O M ICHIE 2 AT - A D AR R ERLAR & BRI T L
TH2. CORMEER 4 BT Lt i o 2l ARLE omECHEN LT
H3. LM N5°E izt W6 s5°. '

5 4 T, Loc. 3 TRATIRIAE DIETICHELTH DledIT, 7 MHYEN
BRI R MR P ~ZRT 2 IR CHELTH %, 2 HIFFIE 2 oS TR L I
FIAL : BAMEEIC LTh % .

SAREI RS AL Lo REE TR Licd b, EIEOR et 3 —Eins
T~ % AL FEIRGHT X o T MR & B LTh 2 . BIRE O GRHE P ~25
LTh%.

KliE B OHCOHALICE 2 B 3IFHE T A
O EBE Y 3 LTh 20 —fuc ‘ '
IR Y DA D D

4 4 I8, Loc. 1 -CHiF@EIER
NS: iR~ 60°~55° BIZTICHR

©, ZORUIC IR I~ 4
SRLTHLLTH . - 7
Loc. 77, 78 (HBFIED) CALEE /)
BRI DG~ LT 5 B T & BHED 7
Ien, EHBTELNHESI~B |
SR O TS E 6 NIz DT 1
Loc. 79 (HUETIR) OSHCTHEME /-
T, PHERSANEIEEOE B//\ i
& ZOTEOHIFE BT BN 2D}, 7 B AW Bk U ER O VR
RO SR T, o e et i toaen o
Td5D. thrust and overthrust fault,
AL D s e b ot K
T HEAF L o itz 208, 1540 gravel bed,

BT L TR AT TIT K &, IR LieBic Hb~R> T L, W
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MC T 20 LB . 45 7 B A L EERE oS ¥ i BIEN TR L b
OT, LA DAECHWTH ST E xR LTHS. BENE. A RBARD
7.

AR BRI ER B I & ph ) S0 & ORIER s BInore 5 ICEX ERUR ¥ 3 L
B LB ThEW L, X2 - BT RERRISEEINTHEVDT, &
DT AT % 3 2 FRYE R B ERE T AT O, Z O HBIRES
TG L, HTLICHIT LRI~ 3% 5 B BRSO 2052 D% b SHGED £ 170
e b D LM LIRS . BHKREIE& IR E T 5.

KBEE BSHIEREOERKAOPARE LHEO FCRE LThS.

Loc. 80 GUiH) OFHIIRROMENC R : MARENE 30° Oy LT
¥ MBUEDENE D , ZORRARECEWEIR TR ISR EELTHS. T
B % AKTRBIR £ VP 5. € OB L A A U TRALRE 38 5° Ot
~HAET Y, KBERCTOE N FicilofEEYr 2L Th B,

KIREHE O LD R IS SHE ¥ 555 7 BIXRIRI » KR « HR - FilioF
i~ AR BRI L 2 BElh L7 HE B D 2ZICiE 5 T L TR 5. TOROEERR
WHAILTHBRACEE Y MATH 20, ZRE DTSR LE b
vz, '

HBOEEL 2 OBRMOMEOITE Licd 3G IRAORFETE LR DNR,
z DRRHIC S 25 7 IR OB IR BIR O v Te T 2 R2 5. B
PRI AL LB O & OB IC Z OBEOYE 2 HEE S 3T, = OHER
PEW LI bDEMT 2T ENTES. ‘

KALOT , RGBT O PG BT 45° PG~ DT 2 — IR KRS
OIHO—ITEH Y BEE 20, BUNELBOIHICRoz & & Lie. AN EERF
KT OIHETZDER KEEAS 2 L b AT, KABEIFOER b 2 OB > THE-
THBHERSIT EDTREDETH 5.

BREE BRI L O T~ e B T AR - T i L 7e iR
THINEA OIS THARKREC T THEI Lo THh %, ZOHHOTER
DEF D Lav., BARTIERSR coBFT X2 TEORMINY 20m Jifko il
Th%. YICAWIGESICTATEE Lie 2 1 5O S ERH SVEHER MR I b IER &
HWLTHS. -

CRILEHE AR OIS BT N 40° E O kT AL ST~ &
TCELHRTHS. o ’
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Loc. 81 (YTIE) Thiv\vTlge L7 X 5 & IR IUER & 55 7 IR & 0
¥jlm OEIOER A TELTH . BiROERHNIINE 70°~80° T, 4t
PRI c OB CE L TAME 2 L. PILROM 2 MEYE kLR
R LUTRERNA SN 8 BIE LORT LRI RS Y 7. '

LR OTIHEO HIII M T D B h o7 dy Loc. 82, 83 GBIED iTiwT
e 35 7 FERRE & S & OAVEE L7 SRR LMD 5 < EITE DT, 20
il e L.

5 MBE & ARG L BRBRO L DEROTIWLDOTH 2556, TOEF b
T EERTH 5. AWM EERFERD , P
EEm ORI AL L TH % . T AN L
ERR & Rl EEE & i X o T Uitk I R
Hidis (ramp) OIFHEEIICEHE T 5.

s L R O YR AL Tl 2, 7Y ,2x§\£§?
THITE RO IR 1 kn [HETZOM L W wabuts
. 2O 2 R & v o andesite

ETESWRAMEGLERICBEY I~ T H I . o
SEC R B PRI OV S s EERO—EEL
. Ege o —EhR g E LTS 2 IBR  Fig. shows the outerop of the Naka-
. e T o T e E71 ama thrust, (Loc., 81 in geol
ik s O THILETR 2 OO RIC TR ) ¢ ¢

map,)
BrmEL . _
EREEE G & BT D SRR OB~ D THATH & R G IETHAL
LB EFTD 5.

Loc. 84 (YT ST QALK EIC % LS OYsE & TR &
vz N 20° W: f5i3) 60° W O CIELTHS. ,
Loc. 85 (HB¥EI) TR L (A N 10°~15° W: 4} 60°~70° W Okt
TRz LR ENMELTH S. , N :

Loc. 86 (HUE{I) TR EoBHE N 20° E: 60° W O THliliRE &A%
Higfg & ZEmWLTH 2.
TR O R AOR I AN R ISR AR L e TE 2.

LOZHF XV TEIROBETIL h 2 BT & b oled’, Sl & AR T s
O DML BHETRICR TR AR A 3 T LRI L D7,
SR SR AR L D VIR TH 25 5, SRR IR —2 Ol LB
LMD, S v :

i,
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BILEE %Em%mem%kﬁwaﬁﬁvba%%@@ﬁm@me#mmme
Siiz\w. BIL Loc 87 (HEYTE) T, SkILAPIRSR LIRS & X RETR
@SW\VVﬁhﬁﬁOFF%LT@t;ch@$ﬁ@f@m“ﬁﬁ%ﬁﬁk%ﬁ%
¥l UCHRILE & BRUER & OBUTHIWTH 5. C OBIRRIIcH: LcHUsFosk
bORIEHO7OICIEEINTH B . T OBFOREDOHAULEIRFEE & w5 IZ R
RTH%. '

EEREEER

TP TR R AT b AR R R R E 2 R b O T, ZOMEI
HEOEMHALTEL , I
PO ks Licz & &R
T EEFCTH . 254
LHEIFOmEICET 24 F b
ORI SN TH B D
T, TOHRE X DHHIT
T DR R ORI P
HMOIENTIE N &35
~DITHRIFWERITH B
5. M5O LEF
TP ENTHEL R OHEF D
HOREE > T w T &
&, RoRiRBENMTIZ A
THAMBATER I+
BT L, WG X 25858
RER OO = Tit%
EnD—F, BiRmicHET
L7218 2 i DN R &
Nz tickoTh it
NTHZEHT DT ERT
3. (ZICXoThHS
REERE R D R &5

o9 Bl SERECER 2 5 AT O 5.
SHEEXHLASCECED Diagonal faults cut the Kanbara conglomerate,

T%$ﬁ%§hk#@@(m$$@&$KM) Bl U7 B O IR IR AR5 DI
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7 R 2 TR T LTh 5.

25 2 IR L7eBRIT B R R OTR ARG o TRIR AR 1T b £ 2 OB Rk 4B T2
bore LERBARTTEEAOEESLL LD b D . OB Lo AL
7 LB - KIBEIR SO RET 2HIFTH DT, ZIEAE R RIS ABE R
BT HWE—DEIETNIC X & FE 2 MR O RO 2 T W T A 2 OB
JFTRIELIND T 2 ICHAR L v,

AT A7 BRI & BT/ N B SR Tl RS R O S A R O YR I [ < R
ZECE S, 0 9 EEIIFEIL OV ERHRE TR 2~ c OESROBIFEOER - 67t x
WERA LT bOTE DD, 7R IEicRIN2 b0 X DiEicE v, HE9HE
I X5 TR BN B D HHOSGTIEIRR AL LT LTH T, MRIc
L DZUERIRT 2ER AR R TD 5. RS EIU Y LD TR R W LT
EIDNEHIN T D 2 0 BILOEEROB AR E TE Ry, TOIH i
B 412 VG G M OB TS TR SRR O&5 Ptk Uk L LTIt s, &
< EBIWNAPTE L LR 390-0 m (O MGPIRLINEIRDHEADTeDIC L lc T
BT RMRIT ZOR NG RAENICRIET 202 TH % L, Bl ARHOEEIE
PHRIRE B LTH A VD 2O TENLORIEBOMEAICREEREWE Lick
DL v, BRSO F ORI CEIRSIMIC RSO R 2 & &
AN BBEICERLTEL.

TR U

AUEERY A LE EER GO MNICE 5> TR 28 ¢, Fk c oS T
7 VESTINT 5. '

95 7 ENEFERED A LT LB o U iR 23lREEFO Bl xoR LThHh
%.

REIES I IRBAINDON - 7Y - HOBXEDOTH D DT, I/ M OHRTER
iRk i L7e B3 IR 2 05 RE I 2 AE0RZETINE b , iz
OEEEIMED NI LR LS.

BIPREAHIROPT , RERYF « BUFRT, & AL < SRR, E2H - T5aFrfah
b OEMEEE LMD T ENTEZYNITH 5. oL —ERIREIIT 5 BlicT
TEHC AR R TERICERT 254805 D, T OEMOIE SR, TR
TH5H0O0D .

SRR ICRBIREEOMAHES L IRMEROWIEEL 2B 5. MAbZ0
TOEMBISITHHL CEEERO L MEMERRTH 5 .
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BT T O/NTANEFOMNIIC W TIE 45 5, 6 BITSR Lickic/ MR Kot
BORET, BREROMSICH L TBETH 5.

MRS SRR T 3 3LES

L PR OBERTNE < OB TR R TRME bz v, I 0 OapEiIE
A 2 PLRE LB R R LD 2 0BTH D,

PRI A SR T LA S LA BRI O w4 X i
CEOEBEOE NS AFEBRECTRIMEO DO X Vx4 Thanb, T
ARELHEDE T LThH DB B2 GRS Z O iEDTH 2T &
AT =T, AR ALDE E D BOMIE 2 B L BRI O THIRH T SR
Dl LBAbND . T OWHERTIN —EEThho7e € & 1355 2 RO R L O
MOIEH S TE ZEHTEEH ARFHEOMBIAER L hOoTRAND.

BLiTili~7ein CliFET R O A BHEE T & 2HEERIRFAK « St « IHFOE
SN ORINDPOLFALLHERYERLTHS. o bOBEEIE FIHH S
ETEDPEETE 150m X2 THS. .

5t/ FEYR O R L DB 2210, 2 O U OTHS (e LAsE LT
LW, BICZ OGN 7 HOMWE 410m giEOF WA LHEmHeR#Ean
L7201, TOMRN bIAEOWERILOMEED & RIET LTl & REkcke Le
FREHEETE S, COMYROEI T 250m 1L THT, ZOIEHICIZE
KMEHE M R R ARBHUMERRER D S0 T, &S 250m OHEHHD
TG Lo 2 720 QBB R OFAE IR HEET R OMA e 2 h D .  ORYFO
S & & DU « WOBEOM LEFR & & 2 O 7 IEE BB (5~ 77) Wl
O7e D HRWEICD &M LTI I LD \ d o7 & T 250 H & 2% X
W AW EETE » L BRI 2 MR OHR T R U0 OERITE
U, AMEHE O & 25 7 MEYFOHRE L3804 Lo Th D, cOBRIREE 7 Mk
VR LT & 72 W 2 O TA LB R OV S i oo i b B IE L
WMOBE I L, MEREO “slip line” 452 FEEAOHE EHTRRZ™ (5% 59 B A
Bro%eY) LFT22EHNTES. (AFRCROND) TO slip line O LiTf?
3 2RBBHIHCRWTHIF BN, T OITHOEE & KIFH LB & ostTid:
RIS W THED A7 07 LR - BElhiiEt i n v ,
RO A EENC o7l , 205 AL EEEERLT

28) ‘EIMEE, MEFFZENARER 12 (1934) 2, p. 200.
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B4, DIPHIC R LR WO T, AR UAENT R ED B A LB RO
HiER I DTG OB ICE LB L TH7DTH 5 5. O ORI EMERT

LRI N DY, ESAILEIROE S LicHiZlsiad B Lk bhe s b4
~BN DD, AW EEIRSUCHET 2 ilIRER OBRURREL L 2 e T 2 i s
oz Y REWC E1Z O EEENECEIDINTHEICIHE L Thice & &
SR R LA O W RT ORI AT R LA T O RE Ao A bl
R RO IR A O BT 2 B AE T L I A R S I E LR kit
T, Mix Gy WY HoThenDm e s, o DI M.
WOMEZA L D FWOWETS & 5. (2 ORI & i RN & 12 —F LThiRw.)

SRR & i LA & OIIT R, B A 2 10 LB RO R ST L O REH
SED) L BRI T b sk v,

RIS L T O R DRI IR T O Sk 4 & RREA TR AL, —
AR E L, —IBEAHEE R IRE LTHA LA bOT, SIS 2 LT
HOIHEEL »2 &, kL (h3) JED  OSKILAMPIREL LGS © Higk L7080 5
HFCET 250 (MbIFMAR X D FToah b L RBREHL Y FTd
DM SR 1km ZHECTHIC) BELTHHTEERLTHL. XED
SERORAME A < & bIINRPAT OBIHNGIA T & 21T, JLORGOSAE
HIDKREWTEERLTHS., cOBROMNARIEOSihbHDE, ZTHO
i3 L7c s R iR R O TRAMES KM AN LTH 3 LR TE 22213 1L
(R ~TS AT DA E 2 2B BHERIC I AN X . | .

SRR OHE L Z DDA 30—l T &5 BIBK TIT RO TR 5%
Wi EZ AR YT G 2REHIRTD 5 L ELEFEHRERRENLLDI. TO
M%Emm&owmmﬂdmmﬁﬂkhT%,AM@L%%.%W%ML%EK%L
PSRRI L CIRKE O % 57 LT H % . DF LATUEE3EIL &ILRE B O
HRBEDIEA DI DITIZH L (R EANTHE V.

BURER OMAHRERZE 4 BIc R SN 28Hc 28I LT b 2 b T, Y]
EiE, JRGR, U2 B b, SFRES T OREEIRIELTHET® 2 .

BRI T ORISR BEER X ) Wi ¢ LR Lan, 45
W, 456 Blic ko CTRENDMTH 20, HETHEE OSSLRIH OMEE LR TR
2 LWL A & 1AL . 2 OREEO B/ N M O TSR THK
P 2 B\ A & SR A OB FHIMNT iYW T z o/ Ml iEE & 7F
DTN B, 45 T RGAHH DI R Y IR L OT2 5.
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“Fossa Magna’ FEfOMMEEE—EER

T e BT H e —— 57 NN 03 ERE X st B & 7870 b UIPG 7 )T HE
i Tl » TR bR s, TOMI LWHHEIDE 2 T2 QWL HE 5 Tered
ZEOW LR & b5 - il « FELOEINC IS Lbrehoin & ie i LTH 5.
%OEMHWﬁﬁmMif%%ﬁLk&%«ﬁ%.mLf~memEmmﬁﬁmu
D, ULCHF LR D D 5 Tdic i 2 BdRoEiE coi 2 v Tzl L, Navmasy
IEAS “Fossa Magna” XIEA 7340 (L33, Tk el 20D , duf
SR OHHER OV & O b D . JF bt b Z O fH
RO TRE L DA T R v L, SR b e & B L T
KO LOTH2H biRIcHE LT QIR E LTHAD O TR & 1275
~bikv. T OHEEOIEROSELO M4 BMIIC 2N THHEWDT, Fossa
Magna % 582 Il OME TR LABHELRIITERWS, BT 2T, 24
&b ZOMEMTEZ OUSIRIHBOUITZ A~NTH R v,

ANIEEAERSE B AL7edn { & OIBEEO thFif L OILFE BTE i K I ET 0N R D
DD, T OHIRICPEHEED bR IREINA LDl E0HEETES.

T JEL I M D8~ P R LA LB OFER A Bl 2 41 2 Ehll (syntaxis) O
SEOAFM LS 2000 S 5 . I BRI EEICWIT 2 fuie Fossa » Magna Fj
TR O ARV S P ARMBIL Bl R T 5~ 2 &, T O MBOIEZ )
B O R e L B E OB RDEIT G T b Z o BifEmikdb~MiiE T Y
ZDHOITEIL AL O HHLA S MO UIRITH D KPS T 20, L2 O
PO IEFE LT D 2 h0in T ZH4 G INE_ BT « BRdEICEARE L - # L
WEERID D, 2HEMNL D ZOEME NPT EIL 70°~80° PHiCiT, BilEmix
%«mwr@a.mmmxﬁ@mam&mﬁimrmmnr@aﬁ%n;Dm%ﬁ«
WUTHDHELE R . EREAPH UL Uik MOtk 19 2 BB R
TSI D B LBFI « SRR« BB AL D, BIRKIROMRZ T 2B ic—1
BERALOTIICELTH S, O LI HE— 5 LB PR B Al
) U7 s s ORI LD E D BFERILIL & fEE T 2 P =RO AT 3 e
OMERYRLTHT, LT I OTRHRLIHE N7 XY ¥ -« =27 F Ok
B s )| | — R PR & I B R LOEER RO DD LEBAD S, I
IC = DEF T M) ——FF B AT 3E L B> Fossa Magna OYH& % AF T

29) =-h&n, 1/75000. AETHHBIER BB, (1932).
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PERTOH2LEA~DTLELTELYN, ZOERRELITHTEVWOTZ ¥ UTHS
iz “Fossa Magna” 7 2 SO YA L B~ 2TUE TR W,

R T T-LINT B 4T LEIR D ERTHILTS ), 2 OKMAOMRTIRPI~E 2
T, TN LOIETERRNIEL S CGER T THBBLEL W EW DL T, &
{ &} “Fossa Magna” it &~ 5 v #koIbpg Punjab, Kashmir. 355 &
N DEMAEE Y R 2 ¢ 2R RSB N bR oD, LA S “Fossa
M&M”m%mmmfmCOﬁﬁmmmﬁiﬁimokmm@@%%%MOfb5k
T WADIA IO Te ki 72 BRSO MIZL 0 S 1L 2050 7 O L3 % (foreland)
DECEED B I 2 HBHES LR 2D ST h i v, o

AU LGREBARIC X USSR L O sk () — R RO HEE RO TR I I 5 filitie
BN TR 2 7B, [ARESHUCFAT R B EE T80 OB ) o s & &
WML EE R OB LR OTHRCHRTE 2 RAZD S b, LI OYF:
IR T WEIETARIT £ 2 1T Lie— IR R Rl T R 2T H 24 B “Fossa
Magna” PU#OTHIRIZWICA & AIHEIO B M CHH B A L 2R TH 2.

T ORfIT “Fossa Magna” PIHFHTO B « Tr-LNHIOME S X 2 Mic Bl 22k
FEOHE & I FEEOMIALIT BBAT 20O FHESHR R i~TH T, 2HEOMEY T
ICHEEICISE T 27 DIC R R R 2 BT LT LEG SR b, R e
“Fessa Magna” THIBICH W TIRRIEHBEM & 5.3 & 0 126 AR A SRS &
B E RS O RLTH S,

AIFIUCTIAT “Fossa Magna” Ho 5 DNl AN OH e 38K 1 2 3Bl & fl~T
72 2 OITVH] BASTUZEHUSHL B B TR IT ™ W TIYE & 2 OO Shnadi, “Fossa
Magna” 33 PUTHM W CTERIERTEO THALE R OW_LEHF R EE L, T b Z e s
@%@ MBET) LT 4 D 497 KITIR~ 2 HER IS $ L THEB D T vkl & o
Sfe. BB OROMEOTIE 3 2 OMEICH LT H~BT Lics & 23 L
7edN, TOFEEHWNE ERPE ———F05% « L « 20« EARISO 4 SEIE R T L0
EM—TBRTH 2. W2 ICHEHTO MBI OIS « HUTEERZL , §F
KRR IFE AT X DTHED BT , Hik « AL RER & B ¥ HoT
B 5. TR EORIOSTIE “Fossa Magna” Eiﬁ’a‘%i@i‘lﬂﬁﬁéﬁ_‘i’c{’ﬁbk
HZBGEE) & LA EEITIR D A & 5 T EDWER N5 & BT ORIC R

30) WADIA, Res. Geol. Sur. India, 65 (1932), pt. 2, pp. 189~220.
31) THEFZY, LW LT 2 — PR EIER R B#. (1928~9).
* OB OWRRE VALK T AR IEC L OPKREMITERLIh & 5.
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e AT (AT A « TFIBEEE ) L3R & 1% “Fossa Magna” O
THERDOPAE = SR LK OH R & (e D7 BT & B BRIV T o v b b 2 &
bR NSG.

Wi SR IC BRI O3S & HEr b TR SRR O R DHR T & Zwiik L
FeRRICTAD SRR OMEEETD R E iR 2 T BT, WiHFEOEROMWEEET L 1
(TR~ B AP O MR 4SBT P O RO — BT & T 2 LN TE . Wania
R DFA~T & T UTHERS RO £ 00 OVEFPUTICIAPT R L & b BB
OfEEORGILHE S (foreland) (T3 T 21 2 R L SN ET 20TR D 5%
Wink LIFFETER S,

33. Geologic Structure of the Easltern Ibara District, Sizuoka
Prefecture, Japan.

By Yanosuke OTUKA,

Earthquake Research Institute,

In this paper the writer describes the stratigraphy and structural geology of the Ibara district,
which lies west of the mouth of the Huzi river, Since it occupies the southwestern corner of
Naumann’s ‘Fossa Magna’, to grasp the geologic developement of this district it is necessary to
understand the geologic nature of this great tectonic zone, :

Stratigraphically this district consists, in descending order, of Alluvial deposits, the Numa-
kubo Fluzi lava flow, the Iwabuti and Kanbara terrace deposits, the Saginota gravel bed, the
Iwabuti andesite mass, the Siroyama andesite mass and the Sekizawa dykes, the Kanbara conglomerate
bed, the Hamaisidake conglomerate bed, the Kogdti mud bed, and the Siroyama sandstone bed,

The Alluvial deposits mainly consist of unconsolidated fluviatile gravel and sand that were de-
posited on the shore of Suruga bay and the floor of the Huzi river,

The Numakubo Huzi lava flow, whioh is 2 hasal lava flow extending from Vole, Iluzi to the

floor of the Huzi river through the valleys of the Sibakawa and the Numakubo, is overlain by
Alluvial deposits,
‘ The Iwabuti and the Kanbara terrace deposits consist of river gravels, mainly derived from the
surrounding mountains, The Iwabuti terrace deposits form a terrace surface, above 30~20 m above
sea-level, behind the town of Huzikawa-mati, The Kanbara terrace surface, which is 180~200 m
high, and which consists of Kanbara terrace gravels, is well developed along the river Yui, From
the topographical point of view, these terrace deposits may be Lale Pleistocene, seeing that they
are considered older than the Numakubo Huzi lava flow,

Terrace deposits similar to the foregoing may be seen exposed on the soulhem slope of Mt,
Kanamaru, bzhind the town of Kanbara (-mati), and in the Matuno basin south of Numakubo,

. The geologic aze of these deposits, which is uncertain owing to lack of fossils, may be almost con-
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temporaneous with that of the Twabuti and Kanbara terrace deposits, judging from its topograpnic
relations,

The thick Saginota gravel bed exposed near Saginota, in Matuno-mura consists of unconsolidat-
ed coarse gravels, the lower part of which intercalates with a mud bed containing fossil plants
which E, Kox~o and the writer call the Asigakubo flora, (see p. 493.).

According to E. Konwo, the Asigakubo flora, judging from its flora, may be Lower Pleistocene
or Uppcrmost Pliocene, It is older than the Siobara flora, and the younger than the Japanese early
Pliocene Flora,

The Twabuti andesite mass consists of agglomerate (or Iapilli) and lavas of two pyroxene and-
esite extruded by olivine pyroxene andesite, It is overlain by the Saginota gravel bed with para-
unconformity, This andesite mass extruded and unconformably overlaid the erosional surface of the
Kanbara conglomerate bed, the Siroyama andesite mass, and the Sekizawa dykes,

The Siroyama andesite mass and the Sekizawa dykes, both consisting of hypersthene bearing
hornblende andesite, (or dacite) intruded the Kanbara conglomerate bed,

The Kanbara conglomerate bed is subconsolidated conglomerates which consist of pebbles of
quartzite, white quartzite, green sandstone, conglomerate of the underlying Hamaisidake beds, diorite,
andesite, and porphyry, These regular sized pebbles are overlain by the Iwabuti andesite mass
with unconformity, and intruded by the Siroyama andesite mass and the Seckizawa dykes, They
are bare of fossils,

The Hamaisidake conglomerate bed consists of greenish sandstone and conglomerate containing
some fossil mollusca, The following fossil mollusca were collected from the Hamaisidake con-
glomerate bed exposed at Loc, 7 in Fig, 4.

Venericardia panda (YoxovaMA), Cardium (Trachyeardium) sp., Chlamys vesteulosa (DUNKER),
Amussiopecten. praesignis (YCKOYAMA), Glycymeris sp,, Ostrea aff, musashiana Yoxovaya, Conus
tuberculosus ToMLIN, Lemintina murcnoensis OTURA.

From the above listed the writer, although he determined only two Pliocene fossils, believes
the Hamaisidake bed to be Lower Pliocene,

The Kogdti bed is an alternation of fine mud and sand beds exposed on the river Kogoti, a
tributary of the Okitu, Pyrgo kogotensis OTURA (MS,) frequently occurs in this bed, It is para-
unconformity overlain by the Hamaisidake beds, What underlies this alternation is unknown,

The unconformity between the IHamaisidake bed and the Kogdti bed is not accompanied by the
basal conglomerate of the former, which characteristic feature of the unconformity reminds the
writer of similar features in the unconformity between the Lower Kakegawa scries and the Tamari
mud bed in the Kakegawa region, and the Takanabe group and the Tuma group in Miyasaki pre-
fecture, While the Hamaisidake beds, the Lower Kakegawa series, and the Takanabe group are
almost contemporaneous with one another as judged from their molluscan fauna, the Kogoti beds
may be almost contemporaneous with the Tamari and the Tuma mud groups,

The Siroyama sandstone, which is a calcareous sandstone exposed on the top of Mt, Siroyama,
north of the town of Kanbara, is a sedimentary xenolith or a sedimentary inclusion surrounded by
the Siroyama hornblende andesite mass on its north, west, and south, and by a thrust fault on its
east side. It consists of tuffaceous and calcareous sandstone that is andover green, The tuffacous
sandstone which is in contact with the Siroyama andesite occupies the lowest horizon, The follow-
ing marine fossils were collected from the calcareous sandstone at Loc, 88 in Geol, Map, (Fig, 10).

Astriclypeus integer YOSHIWARA (very frequent).........cccuevveeennn.... Miocene,
Laganum fulsiyama tokunagai OTURA n, subsp...

Glyeymeris sp, (wetitus type) (very frequnet) ...........ccoevevuveennne.. ?

Al SP. ceeriiii e ?
DMytilus sp, eeveeienninnnn, ...Miocene,

Lima konnot OTURA D, SP.  eeieituriiuuneeruinnerinniesrinseeneeeaieeesnnnns
Ostrea. gigas THUNBERG «uvuveeeeeieeereereeiiiiieeeeiieiteieeeneeseenseaaess Miocene-Recent,
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Amussiopecten sp, (very frequnet) ..o..ooeeiieveecriiiiiiinn, Miocene-Pliocene,
Latinopecten kanbaraensis OTURA N, SP,.cevviiiiimmiiiiniininaniiiasennnane Miocene,

Chlamys sp.
Cardium sp,

Flaniella SP. ovivviuenemrunimnietiniins et ?
Dosinta matumotoi. OTTRA D, SP, ceveeriarerenseeeennes . .9
Paphia hirabayosti OTTRA N, SP, veeeeereneeerriiiiiiiiimiiiiiiaa. Miocene,
Clementia nakamurat OTURA D, SP. .vvveirniiiuinninerirrioreennannn Miocene,
T ) S PP IY ?

Xenophora sp. .
Of these fossils mentioned above, Astridypeus in‘eger YOSHIWARA, Mytilus sp., Clementia
nakamurai OTURA, and Paphia hirabayasii OTUKA are the same as those of the Miocene exposed
near Kureti, NE of Volc, Huzi, from which Operculinclla complanata Japonica HANZAWA was repor-
ted. Patinopecten kanbaraensis OTURA was reported from the Miocene of Mino, Since the faunal cha-
racter of the Siroyama sandstone bed is not related to that of the Hamaisidake bed, it is not
improbable that the former bed is contemporaneous with these Miocene formations, From its faunal
character, at all events, the writer believes that the former formation is decidedly older than the
Iatter, although only five fossil species of them have been found in other Miocene formations,
Summarising the above written the following succession of strata and igneous rocks is inferable
in this district (Table T),

Table I. Succession of strata in the Ibara district, Sizuoka pref.

a Alluvial deposits
Holocene Arrnss (unconformity) ~smmrn
a Numakubo Huzi basal Java flow
~~~ (unconformity) ~Ams~nn~
duy Iwabuti and Kanbara terrace gravel beds
= ~ (unconformity) wrnrrae
Pleistocene Saginota gravel bed (with Asigakubo flora)
dl AN ~ (unconformity ) =~~s~~~~n

Iwabuti andesite mass
(extensive unconformily) wassrsnnsan

Siroyama andesite and Sekizawa dykes .
Pliopleistocene | pd~dl; | A~ (intrusion) vwassnan~nn

Kanbara conglomerate bed

~ (unconformity) ~~~~ann

Pow, Plio, pl Iamaisidake conglomerate bed : :
AAAAAS (unconformity) wwanannaa
mu? Kogoti mud and sand altenation
Miocene (stratigraphic relation unknown) v~~~
m Siroyama sandstone bed

.

Tectonic. There are six principal faults in this district, The Iriyama thrust fault runs
along the Yui valley from the mouth of the Yui river to Numakubo through Iriyama and Ozu--
mori, It trends NS~N 5° E and dips westward about 70°~40°. The fault plane and slickedside:
of this fault show that its wes: side moved upward and southeastward relatively to opposite side,.
Phot. 3 & 4 show the exposure of this thrust fault- The Saginota gravel bed is the youngest for--
mation that was cut and flexed by this fault,

The Mizunuma fault, which is exposed on the valley wall of the Huzi river, at Numakubo and.
Mizunuma, east of Sibakawa, displaced the Saginota gravel and the Iwabuti ardesite mass and flex-
ed the Numakubo 1liuzi lava flow,



[vol. xVI,

z

%

P

450

‘Jney

‘uorssaxd ‘e]oy Iesu .
WGP 30 UOTIIEIUO" ftpuan  pue  rwoa | o uonrwio IEEREN
WO 10 UOTJoLijuo) mzyy Jo Luanpy IsL0IT J n ol suss0[of]
“eAe[ [rseq 1zn}] oqny| g uotsua, . ‘eag[
~CWNN JO UOISIIIXG] : 20T 91 JO  MO[] *9u200jol ApIeq
“100} I9A11 2Y} TosINGd J3AW 1Z0f] | . QUIDO}SIdJ
Jo jurod dsno  woiy oY) jo 3ulpyag * 9oTIIY -me m””..”w hnq Jjo
potsrajur peavaydpy UOISOId  JO UOIEBWIIO,] 1 eaequey] Jiey 19Ty
. “isniyy twed .
. ‘uorssard Sanxay -EYTN pue EM:..SN_Z uotsox * s[oA
& w09 10 UOHITIICY) rUMUNZIN pue rwel Jo wopewoy ¢y -213 9y) Jo 9orjans [euor)
! -H] JO uonewlog vk jo LAnoy -1sodap jo uonTwIogR(]
‘s[eae1d
. . [E1153113) Jo uonsoday *a8e oaesd
6 6 ayer elouideg

oquye3Isy Jo uonewioq

‘032 Isuy) 1zoynd

2u303SI3[ ] Jo
JIey sy

'SsTwr 9)Isaput 1nq ‘uorssoad ‘amxay vwed | -udz jo uonrwio] *dnoa3d oruesjoa ‘ade aysopur
-CM] JO UOISDA)XGY -uIcd puUT UOISUdY, -l JO uonjTwIo, ISy} | NQEA]  JO UOIEWIO0,] nnqesy
cweduy 3o Apanoy
"UOHEPuUIP JAISUIAXY]
g g D
so)£p . .210xoy ewrduy “Jsnay) vwekuy pue o)sopue twek or'e 2u3003s13[J
put ousepur rwel é pUT durpnue ereq | et -OlIlG  JO SISISUOD  OIYA\ | S3JISpPUT IPUI[qUI L1e 10
-0I1§ }O uosnnuy -uty JO UOLTWIO,] 4P i3 gt OUED[0A  JO UONIBWIO] -0y rwedong - v:wooﬁmu jo
ade ‘o[d JIEY 193T
‘19at13  jo uonrsodacy -uod Tiequey]
. . . . ‘uolso1d
-wod 10 :o:udﬁ__“o—wﬂmwu& .nmﬂc_.wwcﬁmowudﬁmwmmw “ Lupur ._omMM__gmaMwW%r.uHoQ reneeqns  fpugp Lip yo
. : ! - uonewo] ¢ uorssardoy]
. d a4 910! m.EM_“Eo ot | ausooNd Jo
40 go wondnd oot o e | oyepisimweyy | ey soipea

1esoni] - jo  uonisodacy

. ‘uoissardwod 1o uony ) ‘paq M
6 A -oenuo) ‘sieavaydny | noSoy ur Suiprog wysAs jpnvy sourpy
o . (*sisedap auoz pnw dasp) . o QUAROT JO
6 _ ¢ 2oUspIsqng 7 porw  jo  uwonisodacy afe neBoy Jrey asyery
. . . it *a3e suo)s
‘yu3 jo uondnisg é & & uues Aq papayr vuney | aEs pwELost U0
jeIonir  jo  uonisodacy P 'S
£y1anoe opuedjop _ jusw2AOW EISNID _ Surpjo,g ‘ Bunne,p £ydei3oaoareg 9%e 0150[0ar)

"JOLISIp eaeql 9y3 jJo juswdo[aadp ordojoary IT d[qel,



[Y. Orura.)

[Bull. Earthq. Res. Inst.,, Vol. XVI, Pl. XXIX.]
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[Bull. Earthq. Res. Inst., Vol. XVI, PI. XXX.]

SEI 1 W-ENNE. (Town of Huzikawa at Iwabuti,

a="3ME¥ T (Iwabuti terrace),
h=npREILE: R (Alluvial flood plain),
=B AL B A R D (Outcrop of Huzi basal lava flow),

GO 2 ENDEHA AR (Gendai fault, east of Sibakawa),

a={B AR (Numakubo Iluzi basal lava),
b= N (Ilamaisidake conglomerate bed),
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HE 3 (A7, right),
Al i dis¥PEEE (Irivama throst
[ed) at southeast of Higasiyamadera),
a=F 0 (Hamaisidake bed),
b=l it i k¢ (Kanbara conglomerate bed ),

WO 4 (A, left),
AW LR, AR O] (Iriyama thrust
at west of Ilussawa),
a=#F O T (Hamaisidake bed),
b=l efis (Iwabuti andesite mass),

G 5 (47, right),
FAPFRTIUN 2 S 884k O T2EHEE (Normal fault
in the Matuno flexure)

ik /KDOFF (South of Hirasimizu),
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The Gendai fault is a young fault that displaced the Numakubo Iuzi lava flow as shown in
Photo, 9 :

The Nakayama thrust fault runs from Nakayama village along the western foot of Mt, Kana-
maru, trending N 30° E, The fault plane of this thrust, exposed at Loc, 81 in geol, map, as
shown in Fig, 8, dips steeply eastward (about 70°~80®). The Iwabuti andesite mass was thrust-
ed on the Saginota gravel bed by the faalt plane,

The Zenpukuzi thrust fault runs from Zeopukuzi to Kanbara, east of Mt, Siroyama, trending
N 10° W~N 10° E, It dips 60° westward, the Kanbara conglomerate having been thrusted on
the Iwabuti andesite mass by this fault,

The Siroyama thrust fault which trends N 10° W and dips 70°~60° westward, limits the
eastern extension of the Siroyama sandstone at Siroyama,

Most all the faults just described are of the thrust type running in a nearly N~S trend,
Most of them were active, and are as young as the post-Saginota gravel, Consequently during
early Pleistocene, compression or contraction was the outstanding phenomenon connected with the
fault system of the southern part of the “Fossa Magna”, Generally speaking, since the strata in
the western part of this district the extensions of which are limited by thrusts, is older than those
in the eastern, the fault system may be regarded as evidence of structural habits in the compressive
graben structure, or in the west wing of a syntaxis which diverges southeastward,

The flexed structure is observed along the principal fault planes, The Iriyama flexure is
observed in the Kanbara conglomerate bed, in the Iwabuti andesite mass and in the Saginota gravel
bed along the Iriyama thrust fault, Degree of the disturbances in the flexure is greater as the
formation becomes to older, .

The Matuno flexure forms boundaries on the eastern, southern, and western sides of the Matu-
no basin, It frequently changes into minor normal faults,

Folded structure is exposed in the Kanbara conglomerate bed, the Hamaisidake conglomerate
bed, and in the Kogdti mud bed,

The folded structure in the Kanbara conglomerate bed which is very simple, shows an antic-
linal fold, the axis of which runs with a trend N 30° E from the southern foot of Mt, Kanamaru
to Sekizawa, in the town of Kanbara,

The folded structure in the Hamaisidake conglomerate bed is a synclice, the axis of which
runs with a trend N~S, The trend of Hamaisidake ridge almost coinsides with the axis of this
syncline,

The folding in the Kogdti mud bed is very complicated, and more minor than those just
mentioned, Figures 5 and ¢ show these minor foldings in the mud bed, The folding axis of
these minor foldings runs with a N~S trend,

Judging from the folding structures mentioned above, the compression or contraction seems to
have occurred since late Miocene or early Pliocene in this district,

The following table (II) shows the tectonic developement of this region.

From the foregoing remarks, we find that Naumann’s ‘Fossa Magna’, at least in its southwes-
tern part, is evidence of a compressive graben, or a syntaxial structure which branches off south-
eastward, but in order to decide which one of these structures it is, it behooves us make a more
detailed geological survey of a much wider area that has been done so far, It is however clear
that Naumann’s Fossa Magna is not a simple tensional graben, as shown by the block diagram in
text books of geology, but rather the result of a complicated and compressive operation of forces,
It is, more over a tectogenetic zone that has been active since the Miocene to Recent,




