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ARRITALERE RO P E S, (OROKOWE LR FRE, 1951) L& —FL-bOTHY,
B (1941) OIKOWEREANY T 5. E O IX4LEE - BRI 35 1) D FLEE e #f P iR & TRV i A 2
HTNWD. B EMEETE, #illcky, KBRBEA4~5REIKE L CELT 5. AT, %o,
MHLE I L SBHIL, E£72, NS AEER TR T COWRE, Tod TR TR D
KL, AN AR~ T,

ARBJETER LS, LY, INEEECEHE (KD, BokibEE (MK , MEEERE (K2
BLOMEEHEAEDAEBE (Fk) O4MEICKSy SN D, BRI b ARHUS O 75 172K O i
ETHD. BAHMAITICR T 22 R, 1,400misa & RATH D .

TERAEAE DML ZR|ICEAT DA, AREO T OO ERE T FENIC, £, K
B T O IR A B RPTICRET H . S OBSIEIE, AHIR OB O R R & /N,
SHICHRICEIWFER VISR bBFICHEELTRY, BEIRABMIET L. EHETNEABIV
HVEAESRICEHAL, WbhbWwbLT7NVa—AThsh. HIKICAKREOHRKED ZRd .

ARBJE D T WAEBI LA 1X0 0 TR, b axd b2 ET 5. 4 a8 OPerisphinctesd 5
FEAREORBRENRILATHY, EHY 2 7 ko0xfordiands L 'Kimmeridgian# {5779 % J&
FEAHI HAILTND.

MBBEREEDBRE (KH) WEEASOFEIEICE > THEST B, Bl - SN - KR
V77 SICR BT 5. Bl - ANIEIR R - RIFUEPE iR SICR S #@IET 5. RolrtE

i

E4) RS L OISR ORRRIERL — 2 46 ITR T
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%8 NGRS EUE R T OfEE . (NIRRT J70.8kmaDifiE )
KO RPEEILEIRIC 7 U ) A =2 =B

TORBEITMEFE/RE ZAHBOMRTH 5. WHOE S IFEI0ecmBEF AL VA, 2~3mED b
LI LIERET 2. AEOMEIE—MRICTR T, SLEAREEL, Wbwd 7 v 2o Eih
JEUS) ThDH. HAICITE L OBE, RISEM A R TR DV MR-, E213EE (E S 1emblF)
EPATD.

AERE O THE DB HEIZ T TE, L 2AICKY, fERMEEE L T2 TRV L KREED S 7R D
JEEHAT S (GE8IX) . ZoBSEEIE, WORRERICB W TR BBFICREEL, D7 L baii/es
. wmHENHOTIIMIZET S, L, LFICEMICRIEL, KRFEMTIZRBWNTIE, AT v 7k
LD BEEIRRE, EIXEEENEICEE L TWD. BOREEFEOBSE, F BB (K
RECHLRMEEE) X, LIELIEHREEAEZ T v o RVRICHI > T d (BEX) .

cssYYERDSE  mssreRRUELE shiE
O G RD S EUEREHT 451 D R S O — 4y O f1km)

E5)  AEORALIE, JEREEE : 100cm Bk, PEEE 30 ~ 100cm, EHL : 30cm LA T & T 5.



12

H10B  HEHL R R A DAL D A PR E ORATE. TR X T E ORI D J5 1)
ITIE ST, RE GRS, FEEITHRD S INRE)

TR & OBfRIE, BHA T CRHUSAK O E 54T 6 F I KOMNRIE 7)) (23 VW Tk, FAZofE
EEAMEOBRAES)NG, RICABORBIETRMEICE Y EZDSTNE S, £OMITIREEN A
ey, —J, RIFEETICEW TR, MEOBRIFIEIBEHTH L. T2bb, fHEHEAHED
BB, WEEEASA L, EHFICm, REBICIDEEOREZE LR b, PREEPRIEICBET
L0T, WHEDOHRITES ERBREIND.

A OEREHIZ, U UIXAKREMWAZRS b, Bk L CRABGAE 23 5. £z, Mt
HOBPE R OBMEICIE, H~HRR A IS ROAPEBENFIET 5 (F10K) . HRE (M) Bix
EA30emLL FOMRFERED b DONREL L, EI10BMIhz ZRICEEND . EAITITA RS
FRMETHWAEE LEY, () EEIRAREE bR XS 2o CARET XA ED DA L HERER
B & ZEZ b, BUEONENGZ I ES RV ETHRE L2 b THA S, “APE” P ES
U =2 OO NN ZRICEEND . INREEE %R 5 X 9 (CCallovian~Oxfordian & % Z.
SENBHOT, 20O “GRE" IHEBBIEO/NAIKE (Kimmeridgian) £ 0 & FRZOJEHECHT= 5

AERIE D E 76, Perisphinctes sp. cf. P. ozikaensis Fukaba  DFEEHNHI S 4L 5.

BOEDEBE (M) ARk IHAD S & BEOMIZEILIEIC L > TRIESH b, LI LIEH
HEMED . BOROTEN, +I\EE ) O RS KOS I X <@L, Yol (RRIEEE T
RHY) COREEIL280MTH 5. AU o> A % TN B 5 O FEF ST C O JEEI1X380mTH H. A
EEOMERER AL, —MRICESSICIRE Y, BEEZRCERICBILT 2 L 5 22 Bk bR oo/ HE
& A 7 i BANERET A 7 VO S1310~20mA % <, WEIHOE SREORENE D5
ZO/NHEREY A 7 AV ONFITELILRO KO ks h D, TR0 THEY, HEOBEICE EE
(@ , RIEEHOIEEIRDEED (b)) , PRIDE (0 , M~HTREDE T UL LIS R s g i

6 HILKMTIEIT LI A e LThD. ARMTOMESET, ME (1968, 1971) IZHE 5.
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= i b I~ R S | + BB
Y, HRBEE i, ¢ 2 cFRoEIR
- - IR
s~ L L SR R R 5 B

EARER, FiaER
BIR, £ o2 39T

BE Bl NE
ezt EE rasl

REA-BELN LS

O T Ol |d b —

¥ T LA b MR TR
TATEE IS ~ 4 g
: AREgE————
EEM AT Rk 2 s g FIHER
' KPR TS

b | mer Lok 2 R RATRE

Bee s - BERBIE

TR R

FE: FEs

ALK MOEERE D i b Uz EF MR A RE. 7 LA b FE15%LL
TowE, Vs F13%LL L.

DIEET W E R B (d) , WENLEE~OWBMTHLWEEE (6 BLUEAE () Tho. &XiC
TREILE S LOZERHCEDRWSE () L, FAEPICHBE () WRET D, £lo¥A 70 FTER
MIZ &R, TALOES EITEICY Y — T RERE > THET D, & Xilsole markingzH3 52 &%
bHoT, NMEEY A 7 VOBIC, REFEHOH T LERL TS, A 70 EoESEFICELIEE
EREEAEHRAEL, HOL Yy XROAREEL LD D

LL R AR 7o o i i R I B 1 D HERIENE, Avcen (1964) DAL & /RIES 2 b 7 MR AL
J& (fining-upward sequence) (ZEbf v, HACKLE O FoRb S L 0 T OES B X OWE (5526
a—cHh) (ISR HERE Y, MORIRD T (dFR) (3 E AARDS L oY), T L TEE LTHANDR
LB O EAESy FR RO ) 1%, IAGURMERM & B 2 bhd (IR, 1973) .

M OWRHTEOATE L, LReHERTRY oo BUMAYIZ S8 23 2 A 30T & bl LT, _B5 Mk L AE S o
WRITKOFERTETER L. FBLKOaTICH Y T 5855, & ICTEABBEOIRIENT V. R8T
(bids L c fB) F XS E KX Z A (difk L Tefl) ORELHVWARLETHD. IHICH
WV RSO THEARE) T, ERRHEEITIE L A LA LR (B, HEOERH{VT
3HE) , BUWEEBLIOEERBICL > ThED LD, BIEN G OWREOBE ITH BT TR LIE
<, EIH30mMT, BRELMOBEEOESICH L TREL, BA0ecmL, LoE#AET (B12K) . =
DEES T REEE ZRICE R, mifE (1962) 12X - T “HIEEE” LT TWD . BITIERSE
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12 Db A E T o5
A, Wb d
“HEEEE” (FEEE
) .

HrEEL, MICAREES - RAKE - BEEEES (IRERLTF v —FORL T LX) R T
=)V R ET, HAOBEA S e, “AREEET T~ (& icdb B iz L, Al
WHIR L CHY, EHEIZEBERERE - T, WEICBEIEDLIASLHD.
AEIEOEENOIE, FEEEOZHOMA (& L TAERIEIK) L v o R Hd &
NTWD (Os, 1940 ; @i, 1941 ; Kili, 1954) 2%, #KEEMLAITEL RVZERTHRL.
INEREBE K2 Sk, THOROEWSHENOEB L, PRBEICHEY, BREENEE
LI DB TH D, Kol () M EuEICEL L, JEII3FE100~200mTdh 5. FLEHHT
BTN OROWEEINET, TORICITE ICREBO THREN L<BHT 5. ABEOES
X, AE EAGRORFREAMEOEAIC L EITEY, Hloem~1.2mOBEAL TRl LT b, L
L, FREEHICHLT, BEOIEIAHICES, HRIcZLnI L, ZLTEBENENREDR TR
%, AT O LT A R A S U, R~ R E AR B AR LTS, AREETS
JE D FEDOR A DI, SRR EBOIZIELEIZH7- > T Myophorella orientalis %, HA1 5
Perisphinctids  D¥H% 9 %.

EEHEEDABE (Fk) HKourREo EHiceHY, NMMEEAEHRENHEMHNICHBE LT, Bbic
HAMWEOEBHE~HEBEHREEN LD, BoES, +/\BREFRE, +ARElFo a0k -
7

FA v, KRBT, #EERER SICE<EHT 525, LRRoNBKOR TIEABEO TH (13[X)
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A & I EE RS B IS D PEBLALRE (DI P )

, OB CIE R~ EEAR LD, BRI\ REIZ 38 T600~650m & LA Hiv . BLalhT
LETEERTETH SN, T T EBRBAYITHS.

FURY A B2 BT 2 WA EOE S135~100emA % <, & ZIIEMAIZR ORI OZHET 5. W
BRI~ O T v S TH Y, —RICRALEELZ R T, HE O EIICEATERS LEEL, v
RY a— FERL LIFLIEABNDS. V=L« v~ — 27 OREFETVRL, BEEITEHOSLEREZ.
B IR A BRI i S ~ SV MR £ 35 (RS 1emBh F) BRET L2 ENEL, F¥d
Lk E RS, WE EELHAETICEREAR I ALND. KBEO THOEAETIZ JRE SR
LALND. FAEMERRBIIWEESMHICIITEY, KEICESOREH L, BEMEOEEIIKDHE
S 40~60m? HAL TO/NHEFED A 7 )V ERT .

JBHIZRES R ZBICE O LTI TR, F-, mxmbleERE RS, B2 & e el
T, EAFERIEEAEEDEBEICETROICR L, KEEROBMTIX, WEICER, TEIEDE
FUREEN BT S . Mg (MRS E) T O REICZ LS, WEoiEiAiE i v)ELS,
HELWETHY, oM LTI ofbaxEte. REEOSMIL, IS EEHEO b

WZESEIT 2723, BAEICH L CHEICE R, AN X VMV EZR ETHERD D, ik B0 Z40~
50MD s, AR IR S AR 5 R ERE L L THELIC R 5.

AEBIEICIE, R PR D B MEATEE LTV D /INE O 47BN B IR PE R O W2 350 T
ashs.
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AHBIE S OALA L, MHETE RISV THENZ ZET 2130, —RICENTH S, MHETE
FBIE, 4BHELVROMHBIOT e T A FEETS.
THH
Neithea n. sp.
Mantellumakiyamae (Havami)
Arctostrea sp.
Ctenoides sp. cf. C. tosanus  (KuraTa and Kimura)
Myophorella (Promyophorella)  sp.
TUEFA b
Perisphinctinid gen. et sp. indet.
B0 BT S A FORRIZ OV T, Sato and Takizawa (1970) (%, Uppermost Jurassic?>
AIREMEZ AR L T D,

o. 2.3 + M\ gk B (BER)

ARFE A\ P8 5 DB RS T IC D B4 L, ST 722 & NS RER D B T e I A g ©
5.

ABIIEA 7 +—F OREEE LTSNS (Havam and Nakano 1965) Protocyprina naumanni
(Neumavr) ZEEL, TERGHIREO—F (AHR) Arhsn Tk, 2L, /E (1969) 220
LA ZENT DL ZD T, /R TE R D FHFICE DL SK700mO HifE 4 “+ /\pkfg” &7
(F#R) &L, #IRBOTFMICH LML Liz. WolE)  Takanasw (1969) 1F, @i (1962)
BROVNE (1969) @ “+\pkE” Za)IRIEIED TN D,

EATIREMRI S 2 E L L, PRMEBIVE ST, EMIRAESNLRY, 2o LRIT
W LAATH L. BT 2EEIIKIMLTH D0, ZEOERICEINTZY, WEOFRKET D
O FRIIFAATH .

ML, AEM20~30 E, M#HA185~90 ETH LAz, —#MiifiL TWo. Ao Lo T (TEH)
T DEW A IE D, EMTROALA~OERIZIT/NEEARED, BN Lo L0 3w &l s
EEED BT, FARBERICH D 2 b 3EEOMEL, EMICITRERY. HENI R ORI S
J&7365~70" EIT, /NEHEETEIIAB L 1ZE A LML <85~90 E, fEEHHEN60~75 ELZN T
NHETERLD.

A E RO IR L VRO L 5 b 2T 5 (REITHEREE L 2) .

Bakevellia sp.
Protocyprina sp. aff. P. naumanni  (Neumavr)
Filosina (?) sp.
Cuspidaria sp.
Protocyprina naumanni  (Neumavr) (X, AADOKHO FEHEATER, L<ICmaEick<msnT

1E7) IR & D M4 & BN L2, @i (1962) T D,
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W5, oL, FIRBOBFINEIL, <00k L ORENRERN LA T, IEEETEO &
HIHIRNT LBV, T OFEIXBIE TIERMIR/ZOT, 2 TIERRIZ, FRRFEOBIITAER &L
BTz,

M. 2. 4 f5)1 2@ (FEH

G5 RTEIE, HEEER O BIch 0. FREEEE oM AT R KON - M 2 SRR NI E DK
WM AT D, BHROAAIL, B DG HEE 28T, WS rE 3RS 2 T oL
b5, HMOKOERMMTIEHREIZOR, RRBOF~ EMRHEHT L. RREO L EHiTM
BT L a—AREIC L - T, PEIEHERECESIC L > THESIT bR, 4B b 5ES | 7
b, FILLY, BEBEEE Ky , MEEDEETAWE Kb |, BWESE F) BLORY AR
Al (Dm) X Sid . SREEIEE LRI BV THL900MTH 5. EALo LI RIE &3 R%
BRICHD. ZOREE—HINERELG—IC X 2 A AL EIC 31T 2 #g o K ERIE, B o fEH 12
LT, REO E2HEE KX, F1,000mIbETHRERLOTHDH. RERBOMEFIRK %
14 - 18 - 23R .

AP ORGSR A D8 S B B D E A TIINNE—SSW D ) &, 70~
90" HICAFEAT 2 RIARMERE 2 /R 3728, AL o Fr LA U Tk il 2 531, AEMNW—SE, PEER~ &
U, WEREEIIHETRENTHERICHS. FLmpt o AmicknTiL, RPELL, Eme
A OFENNT LV, BB L 0 ErliEc g TiE, LI LIENEMSSE 2RI obd . RIESE X
D FEROKOEMBNOBAREIZIE, KREO FHMERISHEA DML, H—0mpz2LTnd.
AHIIZ R IC15 LR F L, M oEEAEEICk L TR AER TH Y, 50—80 EOMERI T, TAL
DB LR MERIC S D

HRBEORBERE  (=/E00~1,000m) OEFHIRIEICHOVWTIE, k)R8 Fhro/ MERB ORI (&
[, 1951 ; %, 19530fFFE15HRIH) F-i3fkoEE@o— (NE, 1969 ; TakaHasHi. 1969) & /e & Tx
Tos, EFIIEIL, FEOREAREZ2 L, 2O T4/ MEEATE, O Y26 REO FEEioxih Lz
(Takizawa. 1970) . LnL, ZOBMEREEFSROMSEMEKR ARG L, BAREIDNE A LR, FEo
W E BT _CTRNRBICE END E W) RARZE L=, T72bh, RBOHRIE TR B Ao omm)
L0 BB ETEE (5~30%) OEREKLAERZEAT 5 (F26X) . T, BEREXIED
AR X ORE OB EFHIHELD, 58 NRISTE Gk T EER) D Tho T, 20 AR,
TEEne. Ein, SN R E R ECETE O PRI ET D BRI BT I S B MR K DA Y, S
JEEBIC BV TRIHEND Z AL, ZRo0FEEICEE LT, FABOMEERE CErRiEi#mRT 555)
WZONWT, OFEBOMRRETRIL, i) | BN AT EI, ®¢MK@EJEEE%I&¢5*‘B (#9200m
J&, Myophorella orientalis Kosavas and Tamura, Amphidonte sp. Wi B e E &R %PE) 1%, )1
BRI ORIEEAIC, O R ORBIERRITS S TSI 28 o R 2 H}En_, ENENRHT D ONRFHT
b5, 7. HER IO MO ML E A WE O AR ORI EE» 5220, PLEIGRRTE R
BOEMREE R TEERE &, EOROBIEE T LT\ 5. 2 0RO ML @ 1 E AR A B 1
PRk 2D L, @EREAWE (H/IMEEEOMRERES YD) [T 208 % 4 THA .

FBRHESRE (Ky) HRT7Aa—2ARHERE~BOOEEE T L, MOMNICESZES . HE

DI & X ITHWb A 2 ET 50, WEEIYILAITE RSy, &5)1RT7E 7 o iR I
PN L, PR TR ICHIERREE Y 2K L TV D, f)IAIEEL, KB OR CKH

11:8) TAKIZAWA (1970) (F3HBIFGICIKoy L7y, Zha®ET 5.
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BB IR LIRS (KyD) &l (Fk) OBtk (kL)

R, asVv b - Ty CERHER) , JEFRIRAHL R & WSS O R L Icb KBTS OF
1414) .

AT JE O JE I IR TTe40mAE R L, A EN S50 E (Kyl~Ky5) i bitd. o
D9 HI3IDDMITEIIE BB TH Y, MIXEENLR 5. WX K EEEWEICRRT 2 &
BahsWhizEe L, PEOFv— MNrEEF0en, MIRBOMOEHEIC, EEICRWE S HH
FEKIZEOERETRD bz, MR A2, VX UIERIREI SR ET 5. ka0 REERIK
Y, FRIERRAOEIKE AT (2) 2%, AEEO FEHICEERES 2.

Ky 1: #moOBEM CTRUET 5 MEREIAND S Z 3L U, IRO~KIKEEE 2D aikie. a3
JERE - Bk D Z ENE L, L XIIRRBEAEET S, WEHBEO KXY Y —7 ThY, LHITHIRL
LU CTEAICHET 5. A EOBWEDONR Y OMIEHHREWE THS (F6MBIR) . ELT
Htz R 5. RikaOERERIKE 228G T 5.

NMZOIKOERAE (BRI EEEHE) L OSBRI CBlE I, SHITTEIARE bR
[EBEABA~EAZET L. LovL, fEEiHiE O LB i LT, TREEARBICRT 2 is i
DKL, WEOHRAL GHOmICHEEEREDH V) ERA LI, IEEHRIEOKY IR #ET) 7 &
AEHRII S & bET T 5. ZOMMIEaMAORMMIELEETH Y, M ERE T, B E L
WOPEEAEIZBI DA R, EHCEFFICH L TEL, HAbMHW. £ L TKyLOKEwA
DO TIEE, MEESH DL VITIIEICERT 0 EEZ X 6N MMICEH, WE TS EO A AEE
PES L IR CIL N O B ERR S EE B JE D D KYLO R WBLIREY I AL T 5. b O [ H:
£ CORHugk o Ak 2> 5K 400mAL I o G HE CaF ik ic A %) TiE, KyloRRJEiE FALfE & 15~20°
ORIZEBRE b > TREBMmZZR LTS (BB15K) . Z ORZIEFEHREAHE (channel structure)

TE9)  AKIO7Z D B LTV DB OMBITIER Shisvy. UL, KIEIREE 2 DN 5 WM Hf a2 EHT 5.
7o, BHOFEBICH L TA L — MBI ENTI.
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H16IX  IF IR A E OKY3IZ A b o KO AZEE (EIRRET) .

WOk % ATREMEASBR Y .

PLEFEF 512, TALOWE S E A HBIE & IR E OKylO SR, 27202 Ths
W, L ADEWEOMHERR EIEEMES RVIZEN, RS L AR THRILIZ RO SR, THIF
WHEEEIL, %R U A AE R ELTHRNI L0, BHO SRR S HERE Th 5
REPEASBRVY. L7dd>C, KyLd FALE OMRHERY A b SO e iR 2% T, BepkHERim (2) 128
(b3 D BEOHERS & Trig S D.

Ky 2: RE~BREESN DY, FEREIEIROREN LR RAFC, 30ecmEL T ofbis g % 4
Bikte. L& CEIEFICHIBLM L EAS A HORE T 5. Ay g o~ L 51%, Cladophlebis Z ot
OWEWICA ZET 5. FMIMOMME TIZad e LTI 0y, IREMBIR S »BE SV MaR£ <, 1l
KRR O FIEROREICZ L. HIERE T, & SIMIBR R 7 o 7SR, JEIHRICE W TRE
R D20 HIRE ORI ET 5.

Ky 3: HURLEDH OB R E A HA BB T, —MICHA 2 k). WAHEIE3~8mD/E S
b H, EHMRALICE > TRES T b d. WE» S ELOFEIITMBHTH Y, HEND Lo
WEICIE, Yy —FREERZ > TAETH. Zo EFMRtZ Rmd#E L, AT T2 Ricm
DN, RO KO ITRLE L HERE IS N LT S, Thebh, WA TIEIIMMER 3R E B, R N
W GIED Z & RZ\) BNEEL, EEAEA ST, Wa EEITHBAD IR 2 CC, %<
OHE, RKUOMZEA (7 y ME30emEL L) 277 (B16X) . WAL LHICKELZRLEL & L b
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cgl: R ss: P fss: fREYE sh: HE AB:!KyiKb
R C: Fv vrABBER

BT NREREFUEEE (Kb EEORSE & F v o RS E AT 5
THIRHIE (Ky) fe Lo BIfR

WCRIZZE B OB /NS A0, MRS S DICE SV MEDOHWE S 2% T, HAIClET 5. o
D &5 g EITHRALTIRE 18, ORI EFIIEIC b NS ST, AERIE O IHIRIID S D FE AT .

WHEITRAET VA MT, WERDRV. HEIEMITIEEICDR L, B L THREA®R, Horic
xR, EEIRKE~RER, —HHEFKAERT. ZoWETRKATEIIR CHERITIEL A
EHEETP, AL— MEHOREELAD, MOESICH L THWREDRT, @FOEEEOPRE T
5. ZOWOERITHRLO KILKEIROFTREER B 5. 20 85 R EAIIKyMC b HEET L.

Ky 4: HLRR S L HEOMEFIAGIC L > THMSIT D52, FEASHETHHKy3E Lk
LT, WaEns~20me LV /EL, LHMKALHEEZ RS RN\ EOATHET S, ARERIEHEY
FEET, WETERESLRTH D, WEEO LEB X OTIERE, vy —7RERE b o THA LT
DT ENEL, ZOXORMBICH - T, HEO LTOWHRNIFE LY. BETEAETVSA T,
WIKIT L <A, BEEEBERVW LYY NEOZ ERZ . BT ERFRAREE SN RBEL, MK
HEZBICEAT 2AM O LEICE, Ky3& Rk MR ERMEIC K> TRENDWES
FOEAEREET L. REFOBER LY, MObAEENT 5.

Ky5: JKE~IFIREFE SRV LIV MENDLR S, HEEEOBRETE, HERB L OHEOREIC
Z LA, [AALRE QR IHRAE TR L KHEET 2. M BALIURICB O TE, Ao Bitic2
DOFIRFZ B (channel structure) 234 Hhvsd (FE17) . Z O FIEHERI T PRI A B 720,
R JE PR A R

THIRED A 2 D1, B LA IEPE Lgvy. i (1956) 12K Va0 s n s (53
£) . RO LA PER2H AUTKY2E X OKy4lZH - 5.

INEREDERABE (Kb) HEREAEELZZEICERTLNEESICHMEY, & L CEE
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IR ANIRE (BEWETE) E Wb a PRIt (1956) 12Xk 5

£
N

B & L.1

Onychiopsis elongata (GEYLER) YOROYAMA
Cladophlebis denticulaia (BRONGNIART) X
Cladophlebis sp, cf, C, (obifolia (PHILLIPS) BRONGNIART

Cladophiebis sp. . )

Nilssonia schaumburgensis (DUNKER) HATHORST

Nilssonia schaumburgensis (DUNKER) NATHORST var, parvula YABE
Nilssonia sp, cf. N, schaumburgensis (DUNKER) NATHORST var, parvula YABE
Nilssonia orientalis HEER

Nilssonia sp. cf, N. orientalis HEER

Otozamiles sewardi sp. nov,

Ptilophylium: pectern (PHILLIPS) MORRIS

Zamiophyllum sp. X
Czekanowskia rigida'ann

Frenelopsis sp. cf, F. hoheneggeri (ETTINGSHAVSEN) SCHENK
Cupressinocladus koyatoriensis sp, nov,

Cupressinocladus sp, cf. C. koyatoriensis

Podozamites lanceolatus (LinDLEY and HutTON) X

L1, fNlvERdE L2, shlishesuiiofs

XX XKEXKXKXXXXXXXXXX

WAR GEIRREE IEEMmEa (TAKIZAWA, 19707 X
—_—
n s L LMYy
Payallerodon kesemwnaensis Havami
Grammatodon sp,
Torinosucatella sp. cf. T. kobayashii (TAMURA)
Neithea n. sp,
Somapecten sp. cf. S. kamimanensis KiMURA
Syncyclonema (1) sp. .
Ctenostreon sp, cf. C. probossidewm (SOWERBY)
Mantellum akiyamae (Hayamr)
Manteliwm sp.
Amphidonte sp. cf, ‘‘Exogyra‘‘ kumaensis KIMURA
Mpyophorella (Promyophorella) orientalis Kosavast and Tamura
Myophorella (Promyophorella) sp.
Myophorella (Haidaia) cremulala Kosavasut and TAMURA
Astarte higoensis TAMURA
Astarte sp. cf. A spitiensis STOLICZKA
Astarte sp.
Opis (Trigonopis) sp. cf. O. torinosuensis KIMURA
Plectomya (1) sp.

Rl

)

R

B
8

00O

Berriasella sp,
Thurmanniceras sp. cf. T. isokusensis (KopavasHt and FuxkaApa
Kilianella sp. A
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FAOK  NRIERD A EUE T O MBI A TE O ERIC A DD ARG, (REHLS R AR

ORBIDE & BAFE LV /8. AR RO (HEHE) BIOEMoBRBIZIIREEL, |
AT O EICEEATH D, MR e LTKIERZZRICEATHI L ERHALL, ZORTTE
N DTS & XAl S 5. s Icdkeiic K<@EH L, £ 2 Tif40moEREza L, LT
DEI A DM T Hivd (HI8KIZH) .

Kbl: HEUERBIOEENGRY, EREKLE (FACE~2IE) O IOETEMYEEHT
L. BEEITIEKEIC0.5~IMDE X THRET 5130, WETIZ2~3KIET 5. KA IR KR
£35cmT, 8~15ecmOBEN L | TH 2, [ ENITAERAEHLEE S OB 30~40%, L EICRAET L
FTA MEOEELEEND. OSSR X OW S MM O 15 T oM, &5)I1o%ksS 5o
BARLICERL, B SBETHD. FINED S BB TE, BITEETFHE T TR LTV 5.

Kb2: WEBIOCEAHEOHRER, L3RR AEREGRD. PEEAEE IO X0 bl E
L, Bibf@B 2 rd 2 &R L. JEEEA ISR EL, WEAOREIIZ1I~3mT, HAL L b
AR AN XS AnEZEhsd (GE19X) .

Kb3: BEBEI N MEEEL L, ERBAREHYCAEZET D, MlE T, Aok o L
(WK BT R IS B R b N RGE T B %, AL IS - TRIET D, o0 FE b TICIAVE S
ZBIET 5.

Kb4 : HUKRIWAE & BFUA & OMBEREEAE LV 7250, SMOMGFZELRZE L. fHE T, A
DEOREINE ITREL, WES X< ET L. WERBIATEX, UK UIE R b oR 21k
AL, HAFKBAERLIHKAEZEL, REEEEZHRILRLE, HIFWEHEDOKY3DEHICE;
P45, M TR BEET D ZOMERIARIE, &)L TR AEERESTH- T, M
BIED R ITEI LTV DL iR X 0 A0 BEE 25 1%, iRz TR RIRE LA & FET 2 DIZ
KL, MR OARMY I E DDA EE ET, BN G IFMERO ATREMER TR,
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B AR O B VU i L2 5 M 9 2 DA FUS ARIE R B ALRE 1, A5 B R OKbAITE 9 5. £ 2 TR
BIOCMODEEL AR 2 HATEY, REHAZZ AL, HENBATRIHEKEEZ 2T 5 DN
Thbd

INRIERDE EUETIE D O O EHLAII AR O L S TH Y, MIIRREH CHEME - EERE ITkb
2. REENSENT 57 ) A & (Thurmanniceras sp. 35 & U'Berriasellasp. ) 12XV, & T
Fi i % BerriasianlZ kit bb S 5.

REREME (F) AHENREDSSHEL VWS L, ERETEHO L RE L EA,
BRLOWEHEEWEAEEZ £ LT 5. Ml S RIEDM LM IR HET . ST, S
JIE2 B FTIEF I 23 Tt 223, BEHMRBUE L < v, BERoBEREBICL oML, £ 2T
RSRRI MU P LTS - e & B IS, (bAICE D, BRI R R R T620m, B T
#1200mToH 5.

AFRIE AR B2 D, FER - EH - BRSNS, EFIERE T Y vy 2 MoMfE T, SEEE
HELITEEEEED S RAEICE > TRESD. MEEALSEEL, LIELEY =L - v—2R3%
LIS, EEATUTHENBEETH L. TR IO LT BgrmE 25

{bA TS R O R gui A GEHIER) kv, 7o' A b (Kiliandlesp. ) , MRS
X v, Myophorella (Promyophorella) orientalis Koeavasti and Tamura, Amphidonte sp. cf.
“Exogyra” kumensis Tamura72 & D "M HDIF), BEHZ2072 0 BEICET L. @i (1967 : /h
B, 1969F% v 51 M) X, fikluedb s ofFASEAIT X W, Lyticoceras sp. , Sarasinella aff. hyatti
(Sranton) DAL L TN,

TBEIDEESIIILEY, PEEREEELMERT, P~EEEESICEBT 5. AT T
O BTG TR 72 % . EEOWEFAIZROERba2E6 L, FEARREE 2T,
HEEHEEOWEITEKETHY, LI TFyr— MEOBAQOHERESEZHIET 5. ZORKED
IR LR AR, PE A~ R A IO RN DY, O L TREADIEENR R LT L
<72V, EMICEHBETS.

FBIEEEZEL L, L MERW UMK S M 2 B ICHA T 2RE 7 Y v v 2 Mo g Th
D YV MERWD LMK S TREITIZ2o0 X 4 TRd 5. I0EMEEEAEEL, LIXLIEXY —L
=V EFTLH0, MIETRREROBEERRIEIC L > TRIRSIT o, MIEEIIZEARLOTH
5. EFNICIE E5~30emT, MEMSEBEIY FfAEIZiZ N <A b b 2 RGBT & 25 bk
ET 5. REHSHEOEBIEMMCAT o TEBEFELL, 2BEICH L TRNI%E 5D5. A7
TREEOTNL, @A L X T 7 - R—)L (dumpbal) OWEAE L (520, 21K) . AT U TEO
HALEIEIE, 2mBUTF OB b OB L. X T 2 TR B RO AL L HERE S I O A 1
B D RICEM LT, IZFEAmoEnEA LTz EifESNS. ZRICHL, Y= v—7
Ko TREND HRANERE S AL > T 5.

L83, EMoEEE, EIFRERORERM L FEESOEMNLEE LT, EEEMIRO L R
BEE L ORI Z D M~ PR 0572 50 vv MEESITITIER & FfRR 2 7 0 THIENR

HOEND. WEITRKRG CTRELEICZ LT LT A FTh5. UL UITEBI 2 a % 03 56



24

H20K EEEATESRICALND AT TR,

H21M B EAEE IS4 5N 5 Sump ball.

(08 40 2 P )

(8 4 s P )



25

B | kot

T (Dm)

Cg/l.
////////// 0.0 / C.55 m.Ss
SACRIERY P
Lt I

0.
".\ .“
u'f'j
H’fwu
'Q"l, " N
L
.‘.'I\ L ‘.
RN
ﬁ:,°. i
4H ’ I
SR =
7 m
£ TS 0 2

W22 Rv A XA TRE (Dm) EEOFE Ay v F. (S R)
EARL 53O L UH18KIC HET 5.

T 5.

FoXAXREEHE (Dm) AHREIIHEREOR B4 5o, KEE» 25 LEREIZL > TR
BEIIHWBESIND. SHITHKNRAETY LT A haFL L, PEOESE EHEANED (F22K) . wa
WX FALOTERS AT (Ky) ORPEICELT 22, 2 I3EREKIEOEF 2482 (10-30%) &
BTHZLilioTalansd. Walz LI LIEBETHY, WM KREORMZFHN L EETS.
ERERKEZIMIAET 2 (EZ1. 5~3m) 28, WTIL MK CHlRkAZHOCW D, AREEIEA
WO W, MO Ko AR, BXOHAEOMEIC IS ERT 5. L LA
LG L~/ MU O R, 2390 b« T4 (FERER) OWHENZIZZEHET, FTo/hNEE
BB EL I REESSENALGREEEEL TS, L8> T, ROt dH ik, WERE
OHEREFIZ, FUAXRWEBE IR SN boLEx b5, EEIEMEHE T330mal |k, BHAET
13K9700mTH D (F23K) .
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H2AK R ARREIIEIC A B DA B (il R B AL )
v FOES1F50cmEl L

AEEORMIZ, LHHE TR TETRRS. TERTESDOIRIESHREAH L, i L ITHER A
HIgx7ed. ARBE I Ehme b E FNd) Zond . fHE O BMERE5~10mT, EE0OR%
WA GTHAEITIAE Y, BmMEORR S 2% C, WE BT T LIE LIXEB AR 2 5 8 2 R
L, vV MEICHEET S, MEOMREE, Wiy —7RERE b T I oA EEL, LiIZLITY
—Ne = ERTDH. ZDOY ) s v —JIC Ko OREND I TRIANELFE 2 B AL~ O FiEE A3 5Ll LT
5. RAEBIEATEO TR TR, BomICBEERREE A LN (F4K) , EEBELIcE<E
2. ERIT R R A~ R T, BYb L TETaERT 5. REEHIIENTH LM, Mk % &
TLEEL.

AREJG O EETIE, EHEOZS EIEFICH R, BRI PEE (ImLL T OEEAL) DL
B L V72D, WEITLIELIEHE T, LICHRETIEIEOR - RE S & 6T, AU O - fHH
B OATEICHK L TEZATH L. BITHERE KIS (FA A RO LRECE) 2F L L, RRKER
75eMICIET 5. Wi OREBFICRSIEENFEET D, FRGEG IS T 2 AR E L s o pog ke %
BN RT . —EHOBEE, BWEEOREMICEETLIZLLHD.

REIE & TG & OBERBIGR L, BRI OW R TR BB SRS, 2T, AEEEOM
ENTFMORERSHEOBRAHEAE L, HTFMNE R THE D> THET L. ZOBRITEMHOEEN
b, WERAES LARESN TV UNE, 19697110 ) | MO ESSJE O FEmICIERE (flute cast, F

10) N ZOBSSE MIIRRET OREEE LTHD.
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—JboiNEILT) BHE LD, T 0O FIEEO MM/ N e i R R £ & fif EATE IS H k3 2 wl6e
PEDRFRUN. Z 9 728 T HUE, FUAXBEHE L RIEEEHE L ORBRIIAES TERNS .

AiplEr b I n 2 < ELRW. MR P ESEPB X0 EEERICAWNZShD ZERE
D AEEOHERBREEE, Al L7z X O A B MR R ORI OFIEIC L > TREND KO, —#
AR & HEZR S A, BRI HERE O FTRENE RS & % .

SIRBOBERR W) REICE, REEETHEZRIIMEICINT, MBS NI ET
L. TOHMREIZ O OWTHIE D —B) & T, SR E T, WEICIE ) Ba s L.
26l OFE R A EITRICES U CR Lz, RIEEETE (IR S 1313 & A EFEET, MR
HBKEY RO T ZTIHE W,

WAERRR O JE T I TS EALIZHT ToEE A D L, T FHOERDELHE (Ky) TiE X
BIZBWTEADODBRWRREAE RS (TVFA ) IChoTRESNDS. LL. KylTidf
WEMAERFEET D, LT EAINTT, RARBHRTL2EmEZRT. BRAEN Y RAaNEST,
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RREAREEERE L. NRIEDS EEHE (Kb) X, T TIORR X9 I kIIE#E S EICEH
TOMEE D > THRE DD, WAEHMM L, FAOWEREHBIC LR L T, Sh e ICEREAKIEED
EROWBARETH L. TSV RREAEBRBAICHER L, Biff oA RZTons. kil
B ORITEFITHETEHITHRL, FUAXME (Dm) TETEE20%ICET S, KSR O L &
B, REACIETETHMER ONRHELS. KILEFIE, —&IS, A58 - BAX VM2 b0 HE
B, LIELIEHIEECH 5.

BRGSO 5 B, HE O O B2 b < s d - TE, TEE BE & B 2R
WAEMNEEL, TALEFERAKIEFEZZEICEAELTWS. GO LEHTE, FHEOKIEEL%
HICHEALTND. 20X REREKICEDER OFIEIZ L > T, FEOVEEBILHEE S TOh)
BREOT~ kSN 5.

il ) g ORUBIID B TR EREICZ L, KGR T LA N ThHd I LBFETH L. RaEHo
PEE R, TLTCERNOLENZL RN LR EZEBEET DL, KFEOEMOROEME T DU %
AL TWD. AR OMBEIZRARTHY, 2RO TR OEIK SR BiFTidnd, Mk
7RO b, SRR R Th oo & E 2 bhs.

WAL HE TS A A HELZ L TR D &, IHIRD S E O & L OIEMEBEE A, Thd
JEREDIERE N L olc LR IND. BRIFDEOTF ¥y — bbb RWESN DD, HREEHITEY
HIZH-72L LThH, EOOTRBH ChHoTo LI d. NREDAEEME LY LA TIE, EE
BKILCE BTER S ES 2 KB ICE W T2 > 72 Th A D, LvL, fERMEEEIFHRIL S Shd
e, BEHISHFIEL TV Z &id. RIEE L CHERB N 2 ) AVWZShd 2L, HRE
L0 LWL AR AN KIS E3FT D 2 L ENBEST b5,

0. 2. 5 x

WERDJEFF K4y &, AR T 72 > T2 8P IX 5y & O i 2 B5R ISR 4. AT OB IX 4513
HEEEEBRERTORSICHE->TEBY, EARMIC Takzawa (1970) ZESHE L=, 72720, @il RJE %4
FREIC Y U BRI RE TS B £ 503, JEIFRIALE R © ONTREUEIIRE Ty,
HIEEHEOFERERET DOICERIRT VBT A bERIZE TS, BHIT Takanasn (1969) 1EH
OEREIA LI, ZnEhOELREREITIARORE T L 7.

A o2 e
Normannites (Itinsaites) sp.cf. N. (I.) itinsae (McLearn) (D
Stephanoceras sp. cf. S. plicatissimum (QuensTeot) (1
Parkinsonia sp. (2)
DU HAE
(0 - IR 35 B )
Bullatimor phites sp. (Sphaeroceratinae gen.et sp. indet of Sato, 1962) . O

Choffatia( ?) oginohamaensis TAKAHASHI.

Pseudoperisphinctinae gen. spp.
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HUBFEN aim ) (19400 | (1950) (1954) (1956) (1961) (1962) 11965) (1969) (1969} 1970) e
8| F ] ¢ :
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i - e Tg'% Wk @ g B E g ;“5 LA m :iw}uwﬁsw M NEEIETT I z
~ ki , T? % ) E H o m e m S8BT ikaRzsn] NEARESE
i uRpEE| JIRBIMIN T A am iE ﬁ”mwfzsn EZbH:DR
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Perisphinctes (Kranaosphinctes) sp. cf. matsushimai Y okovama

Perisphinctes (Kranaosphinctes) sp. ](3)
(Ffr e BB /IVREEUE T o 7 3 S U A )

Perisphinctes (Perisphinctes) ozikaensis Fukapa @We@
Perisphinctes (P.) sp. aff. ozikaensis Fukapa @
Perisphinctes (Kranaosphinctes) sp. cf. matsushimai Y okovama @
Perisphinctinid. gen. et sp. indet. }(5)
Discosphinctes sp. cf. kiritaniensis (Sato)

Discosphinctes sp.

Lithacoceras onukii TakaHAsH

Ataxioceras sp.

Aulacostephanus (Pararasenia) sp. @
Virgatosphinctes sp. aff. communis Seath

Aulacosphinctoides ? sp.

Aspidoceras. sp.

fali )1 2

Berriasella sp. 1
Thurmanniceras sp. cf. T. isokusensis  (KosavasHi and Fukapa) &)
Kilianella sp. f
Lyticoceras sp. ](6)

Sarasinellasp.  aff. hyatti  (StanTon)
(1) Sato (1972) ,  (2) Takanasm (1969) , (3) Fwdt - wiffi (1940) , (4) Fuxaoa (1950) ,
(5) Sato and Takizawa (in Takizawa, 1970 : Appendix) , (6) Takauasui (1967 MS ;/h
B, 1969% Y 51 )

UEDT S A b OHBRBHOFERIZOWTIRARS. HEHOR M (H OMERE) £V 27
firfiMiddle Bajocian D FENHEFE TH D . £, L3O T A NEET HIFHEDE, H O
HEE O EEIcH 0, O FALIZIE, Inoceramus sp.X> Vaugonia kodaijimensis & Kobayashites
hemicylindricus 72 & & FEH T 220 DAL AW BIFIEL, S HICA O ALTEN, 24 mE 4 H 9
LR EEBET D E, HEREEO TIRIZLower Bajocian O FREMEN B D, HAaHr ICHERETE L &
HITHHRFNE LTV D EAIEH T O FJERED FHE2 51,  Stephanoceras sp. cf. S. plicatissimum

(Quenstent) D IE AT, Sonninia sp. cf. S. corrugata (J. de C. Sowersy) , Pelekodites (Spatulites)
spatians (Buckman) DO EH L CE Y, Lower and Middle Bajocian & E &4 CW % (Sato,
1972) .

—%, fLEEEREO LRIE, D72 &b Alikdi TE OBerriasianll K S ERHEETH DD, Taka-
Hashi (1969) 3 L OVIE (1969) DRI 5 X 512, ValanginianiZ & 5 el fEVEAS TR, AFDOFL
JERFIXANT T 2 &, @At oo LERE IS 5.
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KOUERTE DOHEAIE, Tacanasw (1969) @ Bullatimorphites sp. 3 X Ot Choffatia (?) oginoh-
amaensis Takanasni 23 Callovian Z #5779 2% &0 5 RARIZHEY, FEEO FIR%Z Calloviand L7z,
[F 88 ORER T T A & Perisphinctes D%, 13I1F Oxfordianz 57~ L TV % (Fukapa,
19501%7%>) . F7- Discosphinctes, Lithacoceras, Ataxioceros’s &, Kimmeridgian%, Virgato-
sphiatoidgs, Aulacosphinctoides ? % Tithonian #7779 &9 (Takanasm, 1969) .

)1 8 O FIROKRHARIE, R B FH OGRS E > S B A 2 E LRV T, IEfECIIRD 5
NV, REBENSET LMWL n (F4%) [2oWT, # (1956) (%, FHUH - fEa B e o 38
FENRELENRD S, EHY 2 I7ROFRRIC L VR THD & LTS, EALo/NRIERE PRI
BerriasianiZ %[t & 41, SAVAHUSOFER - Rl (v - B, 1961) L HEFRTH 2. SRR
DPEIZLAUE, R - RIGE O FALICH S/h4 W@ (Tithonian) DAL, THIFDE M E ZHEE L L
TEY, f EFICEERERIIERE L ZLHaE 2 H/EL T D, JUIER O Lit2E 4 ST S - BT
W RE L, ALERIERE & AR LR R BARICH D (LR, 1957) T Linh, ZOMOBSEIT/NRE
WEOZNCKESE D Loz b, &EIIREO FIRIL, & Y= 7% (Upper Tithonian)
LEZLND.

72F, ARPINE MU (AL R R O B R EE T, REATE T, fRE A EE O L AT
5. ZOHERE, 121F Lower Callovian 22N 5.

0. 2. 6 H & # &

HEBERE, TALCH D &% - WERLE LB ICmEI L TS, 2 O/ IElHEINNE—SSW 72 1
ULN=SOFHERL, ZHEFHMLT, HFDOEMBNNE-—SSWARWLN—SHHAZHT 5. HiE
OEAHT— I BMERT60 LA ED Z 3%, & ATKRIFEEROFMNITB W TIE, f5)IIRE & LR
J@ DRE S IE, 70 LLEORBEIRORIEEZ R L, —HUEEL Tl Y, ROERFET I LY L0050
~70" DM ZR LTV D, KRIFEERCIEHIE OEBHI R 0 <, ZORBIT50° LUF, [FEROF
FIEE L& 2 5N DS Abvi ek — @<, 307 L FofEst 2 rd. KRIFESR O/ A3 5
fEi%, BB AL & 2 HIJF1E & RER 2 R T EENR M TH S

Bl AR L AR A A RN, JEARAIT3 o O mkt A HET A 1R I ARE i A R
LTWa. ZhZhnomphlis T 28I B T L, BRI W IER LA HiE A3 5
i 5. 3o0mEAHIIME v, Frilnasl, NEEIREAL KOWEEA LS (6, 27) . FHILAA LN
FRmAHL, KEERHC L - THR S, DR L KOERRNE, BEILIFEETEIC L > ThEIns. i
L o SR HE (LS TR Z K o TizaL, F2lPIcR L Tnd iz, BHIIERERTH L0, 3
DO FFEFTOF Tl b B K Z V. NEEIEMAHIFE N IES <, ALMZm 2 912 LIRS WIERT 5.
FERE B O AL F A O LIBT3 KOV T 2 4R (HOWMRBOR) 1%, s
IR OLERICH D EEZX HND. EINSALET KO MEmA T, FHEEREIC L > TRESIC
WE SN D ZERMIER & OBRABE SN S, KORMAOWERIZI, KA E (45 mitg) o
HUTAER U718 LW S BR R ET 2. BREOMIRBICL > TED AL MAENHT. ZDKD
ERROMIUER EEZE2 60D, 2 LT, MEORMEIZH T, f)IRELIKOERE & 2 BT 5 W
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28X HolrEinIC s 2R, KIEEROBTLEICH D OMEE)

JEHE, BEILIGEEICHY T B2 6D CEEBR) .

HIEBERBEICIE, ERO3>DmBHIRK SN D BHEDO R E WHEIOIEZNIT, BROE W F A~/ D
FIMAREEL TV D, ZibiE, FIEE (BAERMICITHEEE L Oz 2934 L mfto s e 2~ o
AT, 150~500m, #10m, Hmé S EXFDA—F—% b0, HEKICIE, PEEIKIOMLL T O h
AL THD. WREOID REWHEIIE, X0/ SV X > TEMisA T 7o, LITLIEKR
VR O 2R LIS < V. 72 L ZF2BRIT AR S5 K O I KIEE R TIE, RS EI0mD 27
BELaA WO TIEBE) AEEL TS, FH8KIZZD 5 HD1I>TH 5.

oK E S LEMEOMIZIE, HHREOHBEND D 5 L. OIS E <O Ik ib A g o X
T, WEMNEBL, BUBHMORE W (BEREO) HEICE, PEERIOMA — ¥ — O il 1158 2
TH0, TNUTOL—X—ORFMIIA LR, st L, PR EHEmA— 2 —o/NahiE, NG
o FUE F R A A E B O K oS, TREBEBNOROMEIC IS RET LS. £, fHER
AEEEICIE, LIS AR TE IS ESERA— X — DI 0I1ZNIT, R EL10~$10ecmD /IME L 73 X <
R D, KIEEG R L BORITIE, h~/BUHE ORI L <HEZELTWD (529 - 30K) . 1Eh
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HB0 LD GBI 2 DAL L HE M el L b I BEE T D BEEH (R E)

(2, JEIRR RSB O OB E CHREL T 5.

il DJERIZ OV TIL, Tokuvama (1965) DFLEEN:- & 2 DA O TR (ZER2GT) D
WFEMR D 5. A2 LiuE, =B RMHEEEL WG (shear fold) (2 XM, &K LEY 27 %~TF
TR R O fifi )1 A E Lk R (flexure fold) IC X2 FATRITH Y, - EFY 27RO OIRE
LRDER T EFE2oofih () ofEETH D EvS. LT, ZO XD @R () oE
P 2 WIFEREZELICHE, BXEICRIT 2 A L— MERORERES, FTAEIFLMm, LFEE
E55< T, IMEESEEE LD BT, ERICHELS Ro TS LML TV D,

AL— MERIE, —RICEBICISREL, DEEED D WIXREMRIIE ClEn/e v 532y, W
AT, WIRIITIE & A EFEZE L RWIEFIZHV. INEEEEO FERIINEE S THY, AL—
NMBEBR DRI ITI DY, R LI O FE A B2 0, A L— MEROREREIL2 e 0 K.
ETMEINRBICONTH L &, PHRHARE TIEZDORIENRTI O L, HNEET LR AN T2 0 B
FNHRET D, IR DI IR S IE OKy3M /3 8 123617 5 R EIRREZ 31 R§. RO T

D, HMNTHT TORKID ST, BN S W ARHEEZ b o2, Eiho3EIT, S LT

\

TN

: NN /i 7 R e 5 R Vo B A
R oESE Sa0E  RLOT A% N O

SRR EEN I B30 DA & 75 9)
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H3 AHIREIC BN D A b L— MR (RHRRR) ss: bk sh: HiS

WEDE SR L TS, AT OKy2/ 438 Tk, J&Z10~20cmdOibia O /NE A58 L
B TIE VAP O 2R LTV S,

AL — MEROFEL & HIZ, (EALTRIEELTWD. {bADOEBE L, ©T LbEFR Lt
ZRET, Havam (1961) OEHT 2 L 512, ML Lo FRANIE &R E v & D #7853
bHbLOEEZBND. b 2E, MEIENRS, IKOEMRNOIKOEREEDOT v EF A M E, B
WEAIN OB BRIFRED T T A DOEFEEIE, 1Z& A EFERPRD LRRWIENY 2, BiE T
BIEDOTIMEA R0 e ) ZEICHET 5.

AL — MEERHE M LA T2 2 3B 0. 2oL, Tl (flexure fold) A35E1T
T DM G R OB M D BEREICAE UTe b O CTdh 2 FTHEME S SR (IR - @)1l, 1970) .

MiE L Lo@imEice L, WEIEINNE—SSW22 W LN—S oOdEm% b 2>/ 5aic
B eWERE, e REHAZT VDD Wil WigRREETHD. Ak O—HhiL,
L XTHIE T VR &S BRI OMINTE (iR RIE IR 534 9 2 B I EUE g I RIS
FIE) TholzV, WiBEZRICHEOEMNZLET 28605, MEOHIMEET IWED S b,
TR ONE 23 10mEL EIZ 59 5 LR RY B O K 2 BT r Il R 1, ARHIC AR ET S, bR
O, BORICE T 20K (Wb HERMICRT) OWIEICA b, FEEIETERICHRL,
WEXT—T 4 leoTVnb.

ARG E R IENW — SED EIM 2 b OWIENARENTH Y, N80 WHIHES, N60~70 E D &%
ETD. NW=SEZRHDIH, bol b REVOIIKRE—ILSHZFESHECHY, Zivs FAT B
D/INSWVIETE A BERE L CERICHEET D, RE—ILEBHEEIE I aiE s L ToOIBERO T, RO
g (?2) , ZTLTHEAS ONRENR 2V ARICRD 5D, ZOWRIEIE, S SICHRRHBEXS Eo
BARAMTHDHO-YHUIZIE—H L T DH Z & b ERGEV. RIE— LGB oOREIZ W (& 2 XA
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FLED) bDOTH-72L LThH, HBAH LR (B ([CbiEBI L EABESND. NW—S
EFMOWEL, HEESOENSEPICOSHTHEELTND LN, a0k - T4 (FEHER)
OUEITHLMNTH D, M & HEESBES & OMICY, HIENALEO T I 5NW —SEJ [ O
ERTRIND. NW—SEFMOKEICKIT 28 & DL ML, KVl BERL S O LB KE o
TeeHipEnsg.

N80 W &N60~70 EL Dzl % & DMl id, AMEH O (M) SLwESc LidLiEAoh
0%, WTILH BRI NS V. BRKOWE L, GBS OEEEPIC L HEEL, N8O WL
Mz, N70° EQRALMC AR T 2% 22 EX3% V. WG Wi II3ER IC v v — 7 I g %
YloTHY, WEMAREOEIZNS <, IMBNO Z ERZW. EllimROMEICIE, LIELIETh
DOF M ERTEMPBESN, DTN L AETNORS P EE TSI L TRENI EEZRL T
%. N80 WO TIEATIL, N70O ETIHATHTHD.

Wik & a3, FEIEFICR R L TRY . KEE (1928) BRI (1938) OWFERH 5. K
IR OS A L, REILIEREEOMBLE O/ — P, ERWIZESBITND ZED, Y
ELFENRRHATH > e HENHEREEOTERERZ Afifd L BE L. HHICLT, HERBRCR T
L AEEIZIE, NNE—SSWia ENW—SES 2 F T2 DR L T D, H I DONNE—SSW
OHEIPRIERER Sy, AR LZBEBRICHY T 55D TH A H. NW—SEDEM & AT 5 Hi BRIEIEH 1B
THY, SREATERIRE D Z &7 7.

e Bl - A R A T S o MR AR B, Kosavasn (1941) IC K- C, KEEILEE) & ML
, FORUTTE A B g cEditpis ShTnsd, 2o &k, T Ak mito g
(KA S ORI FTHRHEHMLTWDLoICxL, Edtttotfg CEde Bilko s &Eie) 24
KHHLTWRWZI LIZX > TREND. ZohEEHOREENENIC LY, KHBEOHERRE X
NLERED, <@Lz L iI3ETH L. 2L, 2oLt LiiMicsfiT52< OBEA
H, DITTCHRMBERIEREOIFANE o722 &b M BT, FEEEE A B < 0PIk ~ BT
AR EY, TG LIREFEICER SN EETREO L O LRI 5.

I. 3 5 R E (FMAELKLEE

o. 3. 1 4% it

Je VX B Mg oD v S, R R O IR A L, T A A B R LEILE O KA B L O ER
EEAEPGRY, IERKILEORBEITIZE A EAR BV, BRI S e Ic s T 5 EE D,
Fheb by g (FEH323. 5m) 2BEFFTIL (211m) ([T TORBEZTER L T\ 5. Z Ok ILIEHH
3, i <HTE AR (2) OBIRKECE TH A D EEZ LN TV (Bl F45H, 1891) 7%, i (1941)
EARKIEEZLSE Em4 L, FTHOIIRAEE & BIC AR E Lz, L, 20%, HEEE
i Mgk oD A R D JE AR IE 12 5 % 8 0 Ae it 6, AR O LS FE D5 7 I 7 B ONC KL A 58
FaEL RISV TS RITEATNS.

ARBBIE TIOR8 2 REAGRGRCHEL, FHITEBRKABSEZ EET57 A4 v L2l
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EEKMEND Y, EEE A D AR ZRERERN SR 5. REBAMIROIL G2 5D, Sl
WPICE T WIS, KREEARAERBEL L TWD2, BPMEEAE Ry, LR EO LR
FETICE LA TH 223, LM TBEINDIRY ORBEIE, FEEEHICISVTIZIEL6E00mT
b5, Flo, SETAFERLIALTOHAR.

AP OMEL, EARMICIEMMMEEZ 2T b0 LA SN D D, FOHEITZ < OB X > THEL
Sh, o, AHELFEE ONE - WO, 1959) 12X o THiE TWA D TRERTHSH. i)
JFHIL.2kmOALIE D B, 4 5 et BRH S 72 1 T ORI 22 88 M T, RIENL0 EDER, 3RI280
DEE %S> THAMEEZ 2T 5. & EBVRET HHRLEHEIR EHEEIC L > TREMEAHATHS.
Zhucx L, AR OERICH - D ISR O, OV E» S HEMZERIC T TORER T, £FN20~
40° W, BIRB0~60" SWORIEZ <9, Z 0 & 9 RIS RIEORIE IR, Bk~ IR T 5 T
LR B D LTI ToH 5.

FTTITHRAR 2L I, RBRELOIMbAOEHB MO TE ST, £, #MERIC X 23 RHE S
TRbnTHRNDT, BRICOWTOEBEOGERITHFE O THRY. LL, RESES > TRAZIC
B DAL EEEREAL)RE 251, AW Berriasian 23T 7 A B X OVEE KB D3 E
HLTWAOT, AHifATHH L2 WVIEENLUEZETH D Z LIFENTH D, EFMEEE T HREER
B EVCTR/IME X B — A SIS RS TEE T 5. ILESRBAE ERITMLNTWRN, Zi

L% EEZDNSAERIERE —MICZF 5. BIEROIEIF7.5km CREIES, HERTA
JIB T 2km) (@S 2 ABENRE ORBEILE RO —#) OK—ArEMRIT120my. TH D Z & 254
LATWD (%, HEM, 1965) . T HOFEENSL, [WEREOBRITAELTY (Vaanginian—
Hauterivian) & A CENTHAS.

ISR PO E L, ARk o 5K 70kmO LA IgIZ#E H L CTn b (7 - B, 1961) .
FrARES L OWEE & M4 SN2 ZIaEa B LOKIEEIE, K FEATER (Berriasian) &\,
TR ROAHFICEDN TS, ZFEEFEICIZZOMIC S, IRIERROKICEEN N2 EBEHT
LT ENEFBRTND

0.3. 2 HMHERF

IS RREIE, T2 LEE X W, b ZRE A 3 X OYE P ALE O WA TRV Rk
EEKWEEEE D, 3ODHITICRS S5,

THRILEEXBSEHE (Y1) SIREEZRESICEY, 2, 87 A A Fokilfbss - 5
JRAHEESS « KILEEEEIR S 3 R ORI A 0 D 72 5. BEIROAAFim & LT, REBEO FHIZ, &S Hmm
WCET D RBOMNANEEENDD, KMOITSIHEAIZ Lo TRESIT bR D, KR —&IC
WRk~fRaE RO, REAOEBIKE b ALND. £, REAEZETIMAERETENLIZ LD
. JEREITELEE S A IS BV TRIEL,200m E WA S, dEHICES EZWT D b0 LHREND.

AHSJE OB T O T BN AL & T O BAFR A (BRI R 1. 2kmDESE) 706, BRI AT 5 43T
ETOL—MZOWTHRT D &, & FE - THB L OEFHOIODFZICKIySND.

BT TAEIREO R AFMELEEL, ZhICT7 Ny hLEREABRICHS (F321K) .
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5]
E

arEE

W32k LSERE (Y LAE)IERIE (Dm) ORISR Z R A Sy F (fil) R 559 1.2kmfA )

LIRICB W TR SIIE~6mTH D, OO PG, L@ EFaOmSE T, T Ny
AXWEICHET D LB DNDL A - B 72 EOPEWRLOENMTRRCH - BERE KA 2 & AT
L. P, SEEaEEANAT A A PAREERTEY, TTETA A b~ 7~ DIEHO
ol Z EERLTND. ZOk FEIAEE, AL EnEsA RIS KO & BT IR L7220,

TER L & <l L7 &, MBS (RTEDESR) Lnbrs . M~ O AR A
WMA P AEEEA T A A b FEANAT A A b - BN AR - AR R E, ARAD
FAETREMN T BN bONEL, % _FITRRFAFRMED TH S 5. BOD X 5 REIEE R OFE
IIWIR CHBAMEE F CHMR TE 2 oTz, FHEOREEHA2mE Y EEiE, B4h G @4 o Kk
i (R S4~5mm, ENIZIemICET 2) BLICHISKEMERT 5. FTEHOEEE350mLL L Th
L0, MREHIROMEFHENRETH 5720, LRIZMAE L TWeu, H3BRIC MoK Z R,
T O KPS ICBWTIE, “EBEHE (Fiske and MATsUDA, 1964) S LIZLIZRO LN D, T72
b kS OEENEAZE T, M CHEIKOBOER MBS 0 LKILABSS IC/E Y, EHICm
o THRUE T AREOBERE L R ZW U R D, BN BRIV, KRV LIRIEEIKCE IS T 2, L
MBI B KL A 2 VT 5. 34 Z ORI 2261 2 R 908, L@ O —HILDE S
WA 7o EENE EREICHEL, oAb L CBY, EHLREERGF THDL (FBK) . FNITIE
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LRERS (HRAATEH)

TRAEBE (RRE TR CRE L1EB)

wILEEA RARE

I TERLZILE AR (Yo & BERIRAEREAEE (Y2 OBBIfR CRIFFATS RO

BEBRL LS. FA 2 LOBAEEIZ10~20mALA %

FE B A O KTE R OFTEIS K> TR b b, FrE TIEB O ILIE K ILAESE 720 L
BEIK e (BE361X) & 2SRV LIX LITRRbERR 2 "3, sk d & WITRGERIKE L bR 5.
BERFEM & L CoRmANAIE, DoRnnedEERTHRY. KIS O R - K& T FHicm~
TREWV. KEEORE &G ENDMBEL OBINT, ATENEREE RT DO L, BE IR
Fre WL HEROAEZ T 5 E W) AROMEIC LS 2 R, Slfa o KBRS O BEiX, mHEO
TR ARRZRZENR 2. BROIE e ER L OEA TS TIX, KIS Th D0 EE Th D0 OB
TP L. AEICITHEL0emMK O b ORHEICH Y, LEE2mROLORH L. KIERITZB b
V2 A L A SR O kS Td D08, MR OB - IREEEICS 3 K O RUE B S
AbbEEEND.

BRI IR0 b O % S, KOO LVEEET L. BHETME L VM CcHL N
%<, FNTHACER A R ITHBEBICHE N T, FEROEELE LTHALND. HEkGARKEI, Sl
BEADOKRIFERELRICEGLLONLIEFICMRI/RbOETEIESETH L. O JE/F1E800mHAl %
LRBLND.

S XTI RTz, EHITHRALT D KIS A 7 T ETICB T HREET 50, RLEEEOFHEITDH
FOREEFTRLS, KEL FHEIVARTHD. L LA 27 VORRERICIE, ERFEHEMEE (scour and
fill structure) 23 LIXZUIEZEEL, VA 7V B CIIEMOBERA LN D, EHO LEITE S£100
mo, MG ERCEIE Ak i K LR ICE (SRR O KRB TR T B B) B RS. LinLE
TR S (S DB AU I T RO R A S 6 70 D (BE3TX) .

ARG 2 WAL T D KA I IT R FICHERS L 72RiE L, 72 & 2 X IR OTE R e SIS T,

TR IS B R IR - RO AR 8T, FEE I DAKROEEMD Z LR T
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H38X  EELECEETE IS T T T A O R HID
Mﬂ”“@ﬁ”@ﬁﬁﬁﬁbt%ﬁ%%?é

0. HWEANAT A A e LEAEAERICE, AEBBEPEENDIOT, BIKELTUITA VA
FBEROZIE L Lz, BEREM & U THEET 2 A A 0A OB FHB O MO REHE L Thisn.

IBEXREBEBE (Yo) FULOTHZRERERAHB T 2BEND LiraAfEE Lz, E&L
TRIEBERN DY, RGP R ZHRA T 5. FEMIEHS L L TR@a - hAbifils
FOREL 2GR EH 5 IR~ OO ZRE T, SUEIINE (L) &, BERSLE
FREA DUHR IR GRIEES, H38K) &by, LI LT 7 EO/EEZ R L TWD. R
JBEIERRE DT DICREERTHERH D, ZOXIRILIFKRPTERILARANTHSH. KiEE
V3 R A 3T SH400m, ERRIEMEPICE L CARBITH D, AHE L RIE (T CIEEMNLIO~15" E,
BiA180~85 ETH VY, IS FH0.5kmOH R E CEBI NS, IWEDILRITHK0.8kmD, @ ik
DOHMNZ b, M OLKREOT TRHRAET (kORISR Z ) NE\H L TRy, BREOXR
EIRETMOER EEZ2 BD. T 2 CIERN20~40' W, BiR140~60 WToh 5.

YRAEBAE, BIRMTICENT, 17~18Kb 25 Z E AR ENTND. bo L bIEN D D(T140
m, WL OEF2MITH Y, FmR N LIOEMOE I O L ORZ . I, AREEO T ORIk
Mz RT. EALOBRERICIEIMEARS ALV, BERONEICITAR AN LI LIEZEEEL, Th
DR —EHMICESI L TWD. L2 mIRT 2 kML, A - A - TER— R R ETHD
JES140mMOFEH O HLTIZIE, BEORE 2~5emOBRETE L < FEL TV 5.

AT, B e L TR A B X0 b AAZFIZEDD, MHRAIZ20~30F &% F TG
LIFEAVEFERVGELNDH L. BNCEIEA B I L3 e 5. HlE AT RICHEETH D03,
Ao b ATIEFICERIC ZREEBICER SN TN D, BEAL—HH 2 WIEERIC ZREEMICER ST
W5 AR~ R T, B SR E AL TV AEOT, MV Eibhrbana, EELT
FHRA - ARG RS S 3 5EEA TH D Z En3bn D) BLOEIEN LD, DPEODALL AR
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HA0K  LRAE B AFEETE (Ya) (ST DRE L7z A = U 7 BDHURIEE
<?E®L+%)&x:)7g BRIK A M. | L= (i 9 5 i
JE L X EMNSO W, HURB0 WA R

(IR REMICERENTND) 2H5DHEARS 5. BERBLOGEONALL AR, HAD
FONRICBPAEN TRV, £bDBEETIE, AEEHE L THEDTADIERZEL I END
. EME T TOZOX D BREEND, IAOBEEFTADIZREL LTINTHA S (FIZIFEA
WF, 1954, p. 207DEFICHED) .

XERAEEBREBE (Yo)  SHELME IS Lz, /N2 S REREEEE Colo, mitlimolE
FEHBIRIC IR, SR~ TERRE O LR B BEIRAE 36 K OVA 2 U 7B I LB IR 5 ~ R PR A4 I 23 43 A L T
L. INHKBEEITRICESREL, LIELIEVRRREBEN A bNE. A2 ) TEABEOKRE S
FHemLL T, 2 OKIT AR TH S, (BE40K) .

Z DSy O REE IIEFICEBETH Y, ANRo2IE L OEFNERITESAHTHDLOT, WE
BICIFMNL L2 Hoc s LTREAELTH D, ILBOILRGKILEkmIZH D X EHERE L0 mlClE, &
MIN10~30" W, ff£130~50" SWT, Z ORI AV LIMNC /34§~ 5 b Ll s s i 23 s 3 &
TR TH DA, T e OEEORBERIII O Tldvy, EEBREEE D H/MUIRFHIZ W2 2RV Tk
Em - FHROIENITT L, BARELL DT DHEG DR e,

Bk (Yo IWERECILRE M LXREOFRBE I CRIBETVWDS. Wil b LB R
BOHAIZHLND & AR RN EEATND Z e D, ZOXKUESICEZEBGELZLOTHA

9. BANRIET R CTESHmMLTC, EBHAZY->TWE. OV ERERE) DA350ME S O I BT 5
HUBL LA A IR ITE SK3m, EMN20° E, HAS0 WT, TORDBITITBIRMEEN A LND N, W

VI ZE D X5 2 &L A HavZa. JEIRAEE O HOT O BRI AR T, 45 LT TR 23
IRk (CRkE & LCoRkEAICET) T, Blicm o TSR 25 (F4K) . BotoEs
IZemEf TH 5 P§~35, 15, 110, 15, 10, 7, 5, 4, 4, 4, 4T, ERMEZ RZIEHHOLEIT
213mTH 5. GHOPENEIITIE, BRAL LA B ATBERAEENS <, O EBIITIENAD
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HAUK (LSRR OMB LA (Ya) JERMENEET 5. RO MR TEH.

AFEBEE S 72, Z OEITERE SR (layered intrusoe) (24 Hivh A EKAMEE (rhythmic
layering) 2% % & DT, ZOAKROFEMERFIZIL, BUEONE TORIRO Kixd FIRIZL, KEH DN
IEENUTITVIREE Tdo o 72 1TV R L.

RO TIT2EE LTRIEAELTRBY, e LOIRER (CREME L THEER - =
ER—=FBIOREAZELTVD) BRONPALBAA FREABIODEOHE - T4 U HAOELRE
CHEBIIES>TWD) ZHL, AEEIRERA - @A - $id JOBHCREIEE G X Y 2 2 2 R
B2V, EOFEPICAFEE AR E LT D WITMNLOMERRE R & LT, W ERkaozZilt
EATHORMANARPEEEND. ARITHEACTE R— FBRAELTWDR, #iE0dH 50T,
FHENZH LN A ZREB LD TH L0 Lt BIORWESE, B s LTREA (2
R E LCHAER: - = F— MBLOREAZELTWD) 2H L, AKEIRER - S@Ea - gk
TR RIODREOT VDY) BANPGRY, 1EF0C LR EFAERERANAREEND. — KO ALK E
LT WERICE T Ny T2, EKICKILOEDVICABND. AKIIE R E L CTRIER » =
ER—=h - FEUOARENBECTEY, £, [ALEARTZ LB & U CRBIEIIY—FE A —fA 5 —
FEUADMERERAELND.

kR 72 A IS 2 R 98 IR, 2 OBEAO LR T HI250mDIEFIZ bbb,

o. 3. 3 k& &) k& X

WS R FAL D& RS8O~ ORFHEICHE L TWD . L7eh o TR IEHERTR ORENGITIC K
STEHELIAHETHY, LITEVIUTREMEANBM Lo, £z, (WSRBHER O,
TNEHER ST, 22V ERICEATHWZTHA D Z &R, REAGHOETID I 11bild.

KAEOKIGEENL, ZOMBMANTEZ 5725 LW, ZUDICTA YA+, DO TEILAE O KFH
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DIEHRH Y, BRI 2 ZLEE A RIS Sk v 7z KIRRHER 21, LI LIS b fE B &
EHIT, B2V LI0BMO BN T L ICHIRM LT 2B S 1 2 A RRBO B, Wb H T Eifk b iEE
ERTIEND, TOHRBREIIKPTThofo e an D (Fiske and Matsupa, 1964) . FHEZ (L
AEKEEE O TAETIE, 2O ZEREEDS BRICBESSTHRTH Y, KVERVKENS, K&
WKIETOHERNICR L LIcb D B2 b5, ERXRERESEOBERILT 7Rz AL, £,
FETPRIEDOT= DI REZRELTWD . WEROMIITIS ENDEIKE bR#IGEEZET 5. 2R
fblx, RERFTORICEAbDEEZX LS. Lo TEEDOIEEIHNCIE, I ClakBE kL
WEIZ L HMBENEE, &25WIEMIEMORER, #iElihoTWedThA A, ZOXH R ET, 4
BOREIR %L RO e LA A OB TZbniz. L LR s, ZEOkiEfms b
L7 kA®HWEGEIXRH ST TE 6T, £72, XREOEH R PO TH o720y, HIHEE AT
HoTeNB BTN,

=

3.4 EEaEL L THILERE
PEIRRIC R 2 & LCafmT 5, WEEE L RO LA & THESE KA O B S5 A%
HIBFZEIEST R (1969) (& - TIT Rt TWS. P& (1969) (2L 2 &, Zh b KSR R %
FSIE D HEBL - WHIIZ Ko TRENICSE S a— XY —H, fea—T 27 F /7 laslor s+
PA—REROIFICHHTED. AIIHIESEI HA— R XY —f(ET LA Ty r IS, #2816k
EREMICEL, FRRILHTA LN D EFIFEHOSRMTIENE Lz, L Lo, IWERBIZONT
T IR TUV g0,

IS B T AR T 2 K - IaE s L OVEIRICITA IR AL TE LT, FHEfmElbED
DTAFERT, JFaOMMBITRAE S EFERA - REAZREDRERE LTIV DN, S0 ZREWH» T
MENTND., THUOIEIMAESEMEERLZY, AROEHNEEZA7Z LTS, “REMOB LD
X, =B R—h-fBA WA - 5EIAG RN XY= - T F A - Ak - WELA - AAER -
IRIBIEGEY) - T2 A EThDH. TnbDH 5, WA TR LS I L2 snwe, 7275 71
LTI SR E S HIE OV 2D bARBEO THEMICET 22, IWERABEEL LTSLE S A—r
AU —HHEDRNCHDEHRDZENTELY. e - SEIAH - XXV —ABIOT7 27 F /a0
PEH AT, AR R SN TH D, RIS, ZbHEma L Ly, =8 F— MR afiaE
DHEDHLREINTHD.

SRR — A OEADTEMHEEIITRDO LI b ONRH 5.

(1) =t F— bk a—iha—hk T—a 9

(2) =& F— b—feA—dhn—RaER]

(@) =t F— b—kRA—IhA—ERA— SR —f—5E 5
(4) —v F— h—fkeH

() = R—bh—fkEA—5E DA

(6) =t R— h—fAa— 0 —f

(7) =& F—bh—HA—5E 5 fa— S0 XY —fH

j!

A - BRRSE - F 4
pes

+HERA - Ak AAER
s F XA R
< RS - TRERGE

S——— =
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RN

e NWEXE

o NNYV-F&

v TIF)EE

D ithEde

x Bi@ANE

+ 228

Y3 BREMALEIE
Yo EBEREEEIN
Vi FHREISKBEEE
L i s )

A2 (LS R E T O IR O3
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Abstract

GEOLOGY
GENERAL REMARKS

The mapped area occupies the southernmost of the Kitakami Mountains, Northeast Japan.
The mountains consisting mostly of Paleozoic and Mesozoic rocks are geotectonically divisible
into five belts separated from each other by a tectonic line (Fig. 1). Of these belts, the
Southern Kitakami belt is represented by miogeosynclinal or epicontinental sediments ranging
from Silurian to Early Cretaceousin age.

This area is underlain mainly by the Mesozoic rocks which are divisible into five gross
lithologic units. They are the Jurasso-Cretaceous Ojika Group, the Lower Cretaceous Y amadori
Formation (volcaniclastic rocks and lavas), the intrusive rocks exposed in the Oshika (Ojika)
Peninsula, the Kinkasan (Kinkazan) Granitic Rocks and the Kinkasan Metamorphic Rocks. The
Ojika Group and the Yamadori Formation belong to the Southern Kitakami belt. The intrusive
rocks in the Oshika Peninsula and the Kinkasan Granitic Rocks belong to different zones of
the so-called "Cretaceous granitic rocks in the Kitakami Mountains'.

The geotectonic position of the metamorphic rocks accompanied by dunite is not yet settled.
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Fig. 1 Geotectonic divisions in the Kitakami Mountains

A major fault, called the Kinkasan tectonic line, runs along the strait of Kinkasan-seto between
the Oshika Peninsula and Kinkasan Islet.

OJKA GROUP

The Ojika Group ranging from the Middle Jurassic to the Lower Cretaceous is divided
stratigraphically into three formations, the Tsukinoura Formation, the Oginohama Formation
and the Ayukawa Formation in ascending order. The lower half of the Tsukinoura Formation
is not exposed in this sheet-map area, but is widely developed in the Ishinomaki sheet-map area
on the northwest of this area.

The group in the Oshika Peninsula is folded in a NNE-SSW or a N-S direction, forming
three south-plunging synclines on the whole.

Tsukinoura Formation

The Tsukinoura Formation overlies the Triassic Inai Group with an unconformity in the
Ishinomaki sheet-map area. This formation is stratigraphically divisible into two members.
The lower member, Tsukinoura Sandstone, is more than 120m thick, and is littoral or inner
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neritic sediments composed of sandstone, sandy shale and conglomerate. The lower member is
referred to the Bajocian on the basis of the occurrence of ammonites such as Stephanoceras
sp. and Normannites (Itinsaites) sp. cf. N. (I.) Itinsae (McLearn).

The upper member, Samuraihama Shale, underlain by the Tsukinoura Sandstone with a
gradual change of rock-facies, is represented exclusively by bedded black shale.

Oginohama Formation

This formation, about 1,400m thick, is conformable to the underlying Samuraihama Shale
Member, and divisible into four members, the Kitsunezaki Sandstone and Shale, the Makino-
hama Sandstone, the Kozumi Shale, and the Fukkiura Shale and Sandstone Members in ascending
order. Itstype locality isin the Ishinomaki sheet-map area.

The Kitsunezaki Member, 350 m thick, is characterized by sandstone and shale in flysch-like,
medium-bedded alternation, intercalated with conglomerates.

The Makinohama Member, less than 380m thick, is composed of sandstone and shale in very
thick-bedded alternation with subordinate conglomerate. This member displays typically fining-
upward cycles in the vertical sequence as described by Aicen (1964) as the elements in ancient
fluvial deposits. Plant fossils are contained in several shale beds. Most part of the member was
perhaps originated from fluvial sedimentation. A thick conglomerate bed rich in pebbles of
granitic rocks crops out west of Shirahama.

The Kozumi Member, 150-200m thick, consists dominantly of bedded black shale which is
probably neritic. Some ammonoids and pelecypods are found.

The Fukkiura Member is composed mainly of shale and sandstone in medium-bedded alterna-
ion, exhibiting a flysch appearance. This member is 600~650m thick.

From the occurrence of some ammonites such as Perisphinctes (P.) ozikaensis Fukaba,
Perisphinctes (Kranaosphinctes) sp, cf. P. (K.) matsushimai Y okovama, Discosphinctes sp. and
Virgatosphinctes sp. aff. V. communis Seath, the geologic age of this formation is referred to
the Upper Jurassic.

Ayukawa Formation

The Ayukawa Formation is underlain by the Oginohama Formation with a questionable
partial disconformity, and is divisible into four members, the Kiyosaki Sandstone, the Kobitawa-
tashi Sandstone and Shale, the Futawatashi Shale and the Domeki Sandstone Members in ascend-
ing order. Pale greenish felsic tuff occurs at several horizons, and the sandstones except in
the Kiyosaki Member contain commonly volcanic rock-fragments.

The middle part of the formation contains molluscan fossils and is referred to the Berriasian
by the occurrence of ammonites such as Thurmanniceras sp. cf. T. isokusensis (Kosavasu and
Fukapa), Kilianella sp. and Berriasella sp.

The Kiyosaki Sandstone Member consists of coarse-grained sandstone and shale in very
thick-bedded alternation. Three of the five stratigraphic units composing the member are rich
in sandstone, but the others dominated by shale. Most of the member may be nonmarine
deposits. Plant fossils are frequently contained in the member.

The Kobitawatashi Member, 400m thick, consists of coarse-grained sandstone and black or
gray shale in very thick-bedded alternation. The basal conglomerate contains abundant pebbles
of dacitic to rhyolitic rocks, and the sandstone contains abundant rock-fragments of the same
kind. Cross-bedding is commonly developed. Neritic pelecypods occur in shale beds.

The Futawatashi Member, 620 m thick, consists chiefly of muddy flysch-like sediments which
are represented by black, thin- to medium-bedded shale interbedded frequently with sandstone.
The member is characterized by the frequent occurrence of disturbed beds as represented by



slump over fold and slump ball. Thin layers of fine-grained sandstone display various kinds of
sole markings, cross-laminations and current ripples.

The uppermost Domeki Member consists mostly of very coarse-grained, feldspathic sandstone
and subordinate conglomerate which contains dominantly pebbles of felsic volcanic rocks.
Cross-bedding is common. The lower half of the member is partially of fluvial origin. Fossils
are scarce in this member.

YAMADORI FORMATION

The Yamadori Formation represented by volcaniclastic rocks and lavas is exposed at the
southeasternmost of the Oshika Peninsula. The formation covers the Ayukawa Formation with
an unconformity, but there is tectonically a close resemblance between the two formations.

The formation, about 1,600m thick, is subdivided into the Lower Andesitic Volcaniclastics,
the Upper Basalt Lava and the Basaltic Vol caniclastics Members.

The Lower Andesitic Volcaniclastics Member consists mainly of pyroxene-bearing andesitic
tuff-breccia and tuff of greenish color with subordinate hornblende-bearing dacitic tuff-breccia
and tuff in the lower part. The lowermost part, several meters thick, consists of dark greenish
sandstone containing volcanic rock-fragments. The coarser materials in them are poorly sorted
and massive, but the finer ones frequently graded and well bedded. Some volcaniclastic
sediments show a sequence of doubly-graded beds (Fiske and Matsupa, 1964), therefore these
sediments were probably deposited under water.

The Upper Basalt Lava Member is composed of basalt lava flows and red tuff interbeds,
and is about 400m thick, though the upper limit is not exposed. The lava flows are of aa
type and part of the flows assume a red color probably caused by oxidation. Judging from
these features it is probable that the lava flows settled on a dry land.

The Basaltic Volcaniclastics Member exposed along the coast facing the Kinkasan-seto
consists mainly of basaltic tuff-breccia and lapilli tuff. These sediments show commonly strat-
ification or graded bedding. This member is separated from the Upper and Lower Members
by afault.

Secondary minerals such as pumpellyite, prehnite, actinolite and zeolite are found in the
Y amadori Formation. These mineral association indicates prehnite-pumpellyite facies of meta-
morphism of the formation.

Dikes of dolerite showing rhythmic layering are exposed to the northeast of Y amadori.

INTRUSIVE ROCKS IN THE OSHIKA PENINSULA

In the Oshika Peninsula, and Aji-shima and Tashiro-jima Islets, gabbro-quartz diorite and
other minor bodies of clinopyroxenite and hornblendite are intruded into the Mesozoic sedimen-
tary rocks mentioned above. The intrusive rocks are remarkably variable in relative contents
of minerals, such as hornblende, augite, hypersthene and biotite. The gabbro-quartz diorite is
often porphyritic or fine-grained near their margin of the bodies.

Besides these, minor porphyritic rocks are exposed at many places and varied in mineral
composition as well as in rock features.Among the rocks plagioclase porphyrite which contains
disk-shaped plagioclase megacrysts up to 10 X 8 X 3 mm in size is conspicuous.

KINKASAN GRANITIC. ROCKS

The Kinkasan Granitic Rocks are exposed in the greater part of Kinkasan Islet and are
divided into the western group of quartz diorite and eastern one of granodiorite. The first
includes quartz diorite and fine-grained granodiorite. The schistosity is well developed and the
protoclastic texture is found under the microscope. The second includes hornblende-bearing and



hornblende-free biotite granodiorites. Both the granodiorites grade into each other in their
rock-facies. The granodiorites are intruded into the quartz diorite.

KINKASAN METAMORPHIC ROCKS

The Kinkasan Metamorphic Rocks are crystalline schists of high metamorphic grade. They
are hornblende schist frequently associated with Ca-garnet schist, biotite schist, clinopyroxene
schist, quartz schist and tremolite schist. In the biotite schist a small amount of almandine
garnet, cordierite and (or) sillimanite are contained. Sillimanite replaces muscovite in some
places and isincluded in cordierite in other places.

CENOZzOIC
Tertiary
Pliocene

The Neogene, the Gobanshoyama Formation, is very narrowly exposed on the south of
Ayukawa-hama and overlies the Ayukawa Formation with a clino-unconformity. It is about 2
meters in thickness and is composed of poorly sorted sandstone and siltstone. Molluscan
fossils similar to those of the Tatsunokuchi fauna of the early Pliocene in the Sendai area are
found in the Gobanshoyama Formation.

The sediments correlative to the Gobanshoyama Formation are found near Odomari of
Tashiro-jimalslet.

Quaternary
Alluvium
Alluvial deposits are distributed along several streams and beaches. The thickness of the
deposits has not been measured accurately. The deposits are composed of gravel, sand and
silt.

ECONOMIC GEOLOGY
Metallic mineral deposits
The mineral deposits in the sheet-map area are mostly gold-bearing quartz veins accompanied
by pyrite, but they are small on scale.
The deposits contain a small amount of tetradymite, arsenopyrite, pyrrhotite and silver
minerals. The Ayukawa Gold Mine and the Niiyama Gold Mine closed at present are the
representatives.

Crushed stone
Hornfelsic shale and sandstone of the Ayukawa Formation are quarried at some places as
road metal and aggregate for local demand.
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