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FIGR AR I B INOEAAE T & Z OREF [ ~DEH, (LAROEICE &S0V, Mt kLo
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THERF ORGS0, BEE TICHA LN D FEA 7R EOGRHT LU, ~v A% 5 ) =Bl
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4RO REH) 2BV TITHEE T1.843-2.027 m F TIHAERAENFEL, TO EALOKE/ITETERT L E
Tr-a=T YT yORE, TIREWENLRD (R, 1986). ZOfEEIL b ¥ 7 74 ML
T BERLRE T, Rb-SrE 7 /WVENIDLI25Ma BiEOEAL &N TW5 (L, 1986).

7%, VEEABEOMRRIZOWTIE, WIRIEN (1990) DR LI KIZH#ET 2.
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AEOFEEC LY, BRHEETE M EICAE 2 R REICIE 1 mELF T R ERON T D 2 L
AR LT,

EMTERRKEL, WTHOSMHICE W T HREADERIZZ L. LaL, “HKH - BH/L
FORE AR IE SV TO B DU TO L) RIEARIC =2 TE2LT2HALH D
(AW A s ZBRT—F T N—T, 1975 ; KH - Fil, 1979). Kitakamispira hanzawai-Nuculopsis
mabutii Zone, Palaeoneilo ogachiensis—Phestia kon'noi Zone, Euphemitopsis kitakamiensis Astartella toyomensis Zone.

D) HEAHKITIT THME PO AHENFET L2 L ENTHD RHE - Till, 1979). LasL, Xk
J (1987) 1%, Kitakamispira hanzawai-Nuculopsis mabutii #1220\ T, XfOIEHEL L THEHTRVE LT
W5 BT T AR AN & & T B K g T B FH O PE AN O W THRE S 4L (Murata and Bando,
1975 ; ki - Y #, 1978, 1980; Ehiro and Bando, 1985 ; Ehiro et al., 1986), Fi#kdb Lo - B — &
& TS Timorites 45, Araxoceras 55 &N Medlicottia kitakamiensis #2315 Z & IR STV 5D Gk
I, 1987).

ST T AR L CGUALA ) BB DI IC BV T, R B B R 2RI/ NUA LR R T X
Y FALA OREM P EE ST D (Tazawa, 1975 ; Ishiietal, 1975 ; A H - FH, 1979).
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ZERIT, ARG AL 0 KALE T AL & SO S FEE T D - R B R OREERY I IR~ D
FEREBIZ G122 b O TH 2D AP ERAIIRE IS T R 2R &, R BRI T 2073
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7o, AR OBITEIL Harada (1890) IZHIEEINMT & TIMY £ &b HNTWD. 0%, EIFHE (1940012 L5
JEQL AR TE RO RR) 111 E A (1958) (T K 2 B JE 2RI EAS 72 S, A HLDK O g P A i JE A 7 S iz
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1970 ; Ishii et al., 1975), BH/EJH (Yabe and Mabuti, 1935 ; Nakazawa, 1960), ZiJHi{bf (% k-, 1959,
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St LROEFIGAHI R OF O i LSRR TS

BWE AT (1958) IIABE 8 DOEM (FALA B a-h JB) IZX 4y L7z (55 7 ).

CBADEMBUENSRY, AKE ) Ya—EET. bE  KAGAKENSRY, K EEIC

S

BB - Fry— b - MBS R EDPEEY A XOMNEEEETe. ofd W - MHE R OB EAIRKE D
DR AME. R EMICISm UL T OGN EEE T, ABICITAREENREE L, T 7R
bR OND UK, 1990). AIKEW S ITMNEEL G Z & BH 5. £ Monodiexodina matsubaishi % %5
CEDZ L THESITONS (F6X™3, 4). dfg : WIRIKEAAIKENLRY, EEDXEEEL
THETLIN, $ravr AV FELBICEDHMOOAOND. efE: BCBRAOAPENLRY, WE
KA ZHte. Yabeina DFELEENR A OGNS, {8 IREBAIRENGRY, a7 XY HEAICE
te. ghg: 7RV AR GLROAPEIND 508, BRI R A % & Lo IRE HAA 2R T,
JE KA ROAIREOREEN G250, EHIZEMEICRS. KEIEHFICAREOAEST 1y o

ELEICET. ZOAPEMEERLT 0y ZIMEAITE R, KR - R - T - TR HE - Z3ER R Y
EHETD. ZORIIHRINENA958) 2L > T i B L ShbBKREORORKE CEBDLND.

LB EBR REk PO RBADERMKED G XL EA Stacheoceras DPFEH B HE SN TND
(Mabuti, 1935). #/IEH(1958) (2 LV Koy Sz bfE@-h @26, HF2RICFRT LR TV T, /A



96 R BRI 22 B E Y DAL
1Lg D7 XY F 4IRS (RiRS) Lepidolina ), 2.d EEOMFE GLAT, 4.c i LM KT 5 7 XV F{bAT (Monodiexodina
matsubaishi) & “RIEA” LIFIEN D2 A Lo Te X DEULTH (3)
HE1, 204EE#912em, 3, 4 DffEIF10.5cm



H’IE Lepidolina DEET HHIKE i

¥7 B —
REDE (RE) 200
Monodiexodina matsubaishi
NEET HAIKAE
B h
N B -
—
T sxyr 8
HIACK,
150+ KT
HICK,
1 kT f
| MRS T
£
100+ UK,
kI
d
50
7XT
IXNF c
RS
b
a

w7 A HIRE D — b vy 7 HUBHNRIX (R)IED, 1958 R WIS, 19908k v)
FRRE OFT I, BB DS L7280, OIS APE T, B/ S 2R T RURR IR L 4 & ©
b



ok HIIFGEEASL Y A RGEINED, 1958 ; NR, 19647 £I2 L 5)

a b

o}

Codonofusiell sp.

o][¢}

OO o=

Rauserella sp.

Pseudofusulina nobilis
Psf. motoyoshiensis

o] @]

Ofo] |0}~

Psf. gregaria

0|0|0] (O]|=

Psf. iwaizakiensis

Psf. hashig

Psf. cf. hunania

0|0|0

Psf. paratschernyschewi

Psf. kiyoharai

Psf. par hashii

Psf. paramotohashii var. oyaensis

Schwgerina shinadai

O| [ojo|o|o

Sch. paragiimbeli

Parafusuling hisamatsui

[o]10]

Paraf. cf. licornis

Paraf. chihsiaensis

Paraf. baishi

Verbeekina sp.

Yabeina shirai

0|0

[e][e]

Colaniella sp.

Iranophyllum cf. splendens

(o] [e]

Wentzelella iwaizakiensis

Wen. aff. paracanalifera.

o[o|0

Went. persica_ var. minor

Went. elegans

Went. aff. timorica

[e}] 0]

Waagenophyllum cf. indi

Waag. sp.
) { ia kiang is__ var.

»

Yat. kiangsuensis

Yau. aff.

0Ojo|0

Paradin yanagisawai

Pseudophillipsia obtusicauda

0|0

Stacheoceras iwaizakiense

Tainoceras abukumensis

Foordiceras akiyamai

Foordiceras sp.

Propinacoceras aff. galilaei

Leptodus richthofeni

Richthofenia japonica

Meekella gigantea

Meekella sp.

Orthotetina sp.

Derbyia cf. magnifica

Martinia sp.

Neospirifer fasciger

Diel 8p.

Rhynchonella sp.

Camarophoria_humbletonensis

Avlosteges sp.

Geyerella sp.

Auiculopecten sp.

Protteyris sp.

<, 2 1, of. P 1
Bellerophon sp.

F lla sp.
Dentalium her

Amblysiphonella sp.

Wentzelella cf. indicum

e]{ellei0) o] el 10l e] [0 o] [0 [e][o][e]{o][o] o] (o] {e] [e] o] o] [elfe] o}




RIAFLE - Vo= - =3l - B E - SRS - PR - R - IR - YRR - RERUBEIL R 2 ET D
T ERHE SN TS GR)INEA958 5 /MR, 1964 ; Ishii et. al, 1975). F 7z, Ishizaki (1964)1%, f/EH>
LHBBEIADOERZ®RE L TnD. I < KU (1991) 1E4JE O Neoschwagerina—Yabeina 575> b
Yatsengia, Waagenophyllum, Parawentzelella 75, dJ@7>5 Lophophyllidium, h J&7%~5 Lophophyllidium spp.? <2
Calophyllum DFEHZRE LTS, AIOPHM_ERITT XY HEADELICE SN THHINATEY
(Morikawa, 1960 ; Choi, 1973), c )&% Parafusulina matsubaishi #7 (Bif£0> Monodiexodina matsubaishi %), d
JEL Pseudofusulina paramotohashii #5, e-gJ@I% Yabeina shiraiwensis H\ZX 5 S5 FR)INZD, 1958). LA
LD DDA EEO FHEO EEICHLIETE 25 @)INED, 1958), MATEO R LEICk kS
NDEREICONTE, HAEMTFHICHERENTE LY, KEL TS LARENTNS (KK, 1989).

m 2. 2 £XKE(To, Tss)

EBE ERLEBICRETIEVGIESE. THH1940) 0 Ty REITIZIER T,

WMER Eil0A93) omalcLkd

B BOK BUE M oD B ROB K SR BT R IR ATk

S AREHHIE & TR AR SBO BRI IR AT 2. FRCHEEBRITIE o TERJT 10 O 45 H A
ROLNDA, NEER TR BDR S O BEHICZ L,

BE #9450 m.

BERSEBFER AT RICAL— MEERMEEL, HMALIZZ LOVREA? DR S
5. WIREAL A O PE AL AT IE SV T3 LA (BEE) K Sh D2 (“ULh « ZERT —F
77 N—"7, 1975), HAHKIZIZZD 5 LD FMEROHHER T 5 LT 28R H D FH - T,
1979). L L, HILAHOEANHEE LI HOTIERL (LA - ZBRY—F 77 V—7, 1975),
ARERE —HTHHOTHRV. BERHMRIZIBSWCOIFFICERERER & —RICEHBI KRR TREO
WELED LL, ERFFITCICERA L EBF AL, SEBICKS TE DR TIERVOT,
AR TIIERBE LT L THD.

B HEAHIKICOMT 2ARBEIE, BEMORKE L BOSICESCI L NEMICEE ERE L, fx D
JEHEZ S A BT (55 8 ). KRR, BRI IZH W TS, v MRS PICAIKE ) ¥ 2 — b
ZEATWD. BEAEEOFEE TV MBS &g S OB EASEL, ENICEREEDE
e, ZOWEMND MOV NERBCEIZH o THABIRPIER TS ORE LD (5 9K
3). AHEAHE TR KEE 8 m, PMIFICH W TIZI0m 28X 2 JEEOWENRET S (FESX). §F
WM IS B W TR R ERLS m fiRICET 2WE T Ry 72 EL AT 7HOWE L REOIRMEL
AP R LN, 77XV FRMEA, HAREDIAETEEICEATND. MEH) LR EHOE

TIFAREETIESH S Bouma ¥ —727 T2 ARG LI, BIEIZHETHEIO K X 2EREECH EIR
REODY—Ne— I PBEINSGEIN)

AT AT 9 D A8 OBERRE S, 3 v NERSHCE (IS 0 IC Ko TSNz L B X 6
NAHWECZNITHED 2T 7/ (5 9K 2) RO B, O FALIZIF18 mX 0.7 m OWHEBLN R
TRy ZELTHEERTVWOOLBIEIND.
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%9 B B R ERKSE O AR O E R AT
LA -E4 A MYEERIZA LN DI, 227 7, SHHUE TR ET 5 MR S IR

EREFER B LI O MR IO B KEH Y G LD & X L — MBI DR AT <, kA
FPEHT DEENR O DA, HEHIRIES L. FHCHTEE R ISR W TR EM LA 136 K E O
BIESN TS, AR #E S 2550 O L& GRFRATIEAT D) (28 T Araxoceras sp. X
Bellerophon sp.72 & QSR Z &R EM O 13N ZEOBER, “KH, WBEEG, MbaxET 5.
K7 ROWRHIZHENT D HRE T ORIKE /) ¥ 2 —Iid, BEROFEEEANEHEEL THET 2008
BaENTo. ETHMIEOT v 2VEBIE O JLEMME» 5%, KRR (R ?) Rilaa, 7R
U, WA, fER, v =0k, ZHEHR 2 oA EET 5 (Kamada, 1991).

R ATT D A TSR EN D ARG ) ¥ =2 — A h b, I (1940) 1% Conularia sp. % % 5.
U Sugiyama (1942) % 2% Paraconularia shiitai & U7=. fi¥{ba & LClX, Paracalamites, Neocalamites 73
ERETDZENRESN TS KH - Fil, 1979).

ABOKMAED 5 H, AL — NEER OB TRVESICEEWEILIC L DK AOBER, ObROE
FALAEB B, ZO—E1% Chondrites X2 Scalarituba, Helminthoida T 2% . 7>>7T Kobayashi (1945) 73



Notaculites toyomensis & U7=AIR(LA 1L Taenidium & STV 5 (Hantzschel, 1975).

ZHVE TIZHTEIZIVTIX Araxoceras cf. kiangsience Chao O & 23 ##5 X 41 (Murata and Bando, 1974),
W E O BOEAR (R B R B BF B NS T VA =T oA T Uil XL 7 — RS
% . i E (1940) 1ZATEIC BV TR — 2 XLV Bellerophon spp., Pachypora sp., Leda sp., Yoldia sp., An-
thraconeilo sp., Nucula spp. 72 EDFEHNRE SN TWDL I L EGIHLTWD. EFHANGET D -
MHE, BEAEAIIUTOHOFH « FIL(1979) 12 LV [FIE S 4L, Palaeoneilo ogachiensis-Phestia kon 'noi
Zone (\ZxHE ST TWS. Nuculites kimurai Hayasaka, Palaeoneilo ogachiensis Hayasaka, Phestia kon 'noi Murata
(MS) , Nuculopsis mabutii Murata (MS), Bellerophon (B.) yabei Murata.

m. 3 HEHRO —EFR

ARHFKNZAI AT D B B RIE RIS A L — b~ E PO E LRV -V v MU & OSREBCE 0
iRk Sh, WHSEEIREEZMED . 2o LT ERI1T Mabuti (1933) DOk, BKBICxb SN TE 7z
23, ATH - FIA979) X2 5B ICHsr L, & SIS RV Tl FEIC R~V LR HFELE
T2EL, ZONAiR%ER LTz, Lo L#&IZ Ehiro and Bando (1985) (%, TFALA»5H R DIGE & OVH D
JBIZ T4y Uiz, KIKA987) MEfi+ 5 L H e~ « ZBRY—F 7 7 )L—7(1975) A H - Tl
(1979) A2 L7 AbA 1 K 2 404 GRRE XA IE B STV 5 O, A& Tt Ehiro and Ban-
do (1985) DEF KAV ELHE T 5. W OB IZ A~ TROW G ORBUE TR EE D <, MBS AH D
Hb L.

m. 3. 1 X®OEESu, Ss)

EBE FHEMXKIIHMT DIRESE LR E T 5 L TERD S b TEHE.

4 Ehiroand Bando (1985) O£ 12k 5.

BIE 800m LA E(FERIZARH).

By B AR AR TR O IR AT

S HEERT S &R A S AL 0RO BRI IR AT D

B BCEHORELLDE- OV MERRENSRY (BN, ARE Va—nafkd.
H-2ov MERHCE I RICEBEARE L, EMEELEZZ T TV D AR TSI S BRI O S 5L
DRYERHCE B EAFEET 2. 2 b OMBIE AR ITEM T MICE LWEEL ka2 R L (F10K), K
BRI ER I mAi&EOME Ty 7 2085 2 LR b 5. SRIES T RIEIK T I RIEEY,
Waa, branlotaeBE-BumIicEt. IS CHE SN 2WEEEICLR LT ~F LVEE
AR THONRH Y, F v 2 VRICEEOHE LI-fHic3MEees o R RS, baisat.

ERERR A THOGHIES A KERD S ZREEY, MEa, YranloltazEL, v
MEASHCE 22D b A, BEAOEFET D, RO EE FOICEAL G IS AT D SRS B B I
Euhemitopsis kitakamiensis, Pseudopermophorus uedai, Astartella toyomensis 73 & (FrH - T1L, 1979), &HLEH b

DAIRE L v X b1% Timorites intermedium, Araxoceras cf. rotoides, Prototoceras japonicum % pE3 7% (Ehiro and



r~ 100m

xR D

10 EHE SRR DR FE O M ETHEIR X
JLENES 9 M L 7T

Bando, 1985; Ehiro et al., 1986) & SN TV 5. b DA DEHIC LY AL LE ERBEKEO T
R OHENICK LT E 225, AH - Tl Q979 1TA K ITA 5 Lepidolina kumaensis, Lepidolina multiseptata
REDERERELTRY, WRER LBE &L Shd GRIK, 1989).

m 3. 2 H®OFHETa, Tns)

EBE TRHKICOMT 2REEZEHRE T 5 EMTERO S b LEE. LKA v NERKR
EEENRFEETD.

4 Ehiroand Bando (1985) M4 I1Z L 5.

BE HEESWET SN, 640mt.

Wiy R RO AR T O

S RENTHR) E TR AR SR D ISR oA L, Pk B omilE CNE - R, 1959) 1Y)
HALD. EERERTRIGICALE T 2 R RISV T, RIS S0 D BEKHCE O 5 i HSET 2\ e
wI iz,

BB BUCA L — PEEBHOIEE Lo 2 NERSHCE RUE 2 DR S 1L, AIRE ) YV a—NEE



B L ERR O WIE O PER
Lk Lie v NEDREBS (RIRHUE), 23EBO%E Lic o MRS &, & ZICHRE N2 MRALRDS: (4 I REHE), 3K DIk
Ji F v RS (R IE), AEMIEEL ORI LT v N EDHIBCE I EUR RS T (4 12 30



to. B TEBICH S REACS B, HEICA R E s o P, FERIRLEE O KL VREHCE [ I3 AL O
WENROLND. GEIRECHMER 24 2R H 5. ABICALN D MBFE A, FE~m
STBIE, MEZHDEES.

R &R AT B/AUA FLI (Colaniella aff. inflata) X°7 XY F- (Palaeofusulina sp.) ZPEL, K
W EEC st E D R - T, 1979). 7= Bellerophon (B.) yabei, Kitakamispira hanzawai, Nuculopsis
mabutii 7% EOWAKBEADEHT S Z & blE ST D BE - T, 1979).

M. 3. 3 HHEEE

R AL L A3 2 i (R PCA R & bR <) kO EES &SR, ARG T2 OHERIRE O A
B, T« PEHEER G LB RO IR L EITW D, Z OBEECIE & 01 D s 5l
FFIE, BIRBRF AR O BB R BRI S 2 b O TH D, LnL, FIFEREO IR sl
FADN MR E N HEAE A M DR A7 RIS K 0, B BICHERE L7z Dioxt L, HfiC L B R OV EEH
IR A VBRI OHERIN Th 5. D F 0 lEE IR TOME L U AR O TERERE S K & 22T,
HAL7zb DL 25 (Kamada, 1991). it 0 HERALEH N OV HEREFR RAT IZ BA 9~ D B JE D RS R, %
D—FIZ DN TIEEMISM % (Kanisawa and Ehiro, 1986), &2 \WMIF ¥ R OFE LA —TBREL L
IR STV D (Kamada, 1991 ; &5 HIEDY, 1992). KOOI b MBS A 1E— M sEfE 2 L <,
LR A 7 AR B D (F11R 3). JIAS (1990) 15 Z 4 & 0> HURLAAB & % 1 JEC R R 1 oD 5 R 4
Rtk & A7 LTV AR, Kamada (1991) 135F v R VMY & iR LTV 5.

FRABEEO TIKIIFIC EM B REKBICH L CTRY, MABRORKES 28R 5805 5,
BERRERETE D HDICOVWTRAS L, EEARZCTH (THGET) ZERICHKRT 5 HDDHMN
HMHNTWD (BfH, 1979 ;1983). Fi- B BRI ZERME 2~ T Bt La 2 2 &
6 (Kamada, 1991), i B RHERRHCIEHEEHIT IV TIEBEIZ T B R3HIH L~ L2 LT
BY, Kk EBTERIIHEREADO L VRN DICHERE L7m Rt 2t TE 5.

=
[
i
o

V. 1 MEEROWES

AL EILHIC A 5 = BR1E, ERE8REEKOR ARG ERIC 208N, TH - P8R0
FEREE S EEROMBBR &Ry, M4 S Tn5 (), 1951a). fRHFERITE L L Ci-pe
M RRVERRE > DR Sy, FEIRE O — I ke g 2 Fede (B IE 2, 1983). L =8 Rk bk -aERK
MArsksd. Zhs =88R, Mt EILoRHE S REICA < o L, 12IERILIIE A7 3 5
(Vagl, Hhal, HH) ompHEEE R L TWD GE4 ). WEANTIIRHERE S IR, I TR
JBREDHDY, HINIXMBEREDOH D04 LT\ 5. FIFBIILIOT otk b B 8R4 RES



W EESIK), AT HIEERE &by 2 T RICRESICEDND.

FHEEIT I T E EO o OUFEY A 7 b2 5. 2 EFIC > TRk + 5238, L
c FTOVA 7 NVTEMEBRRD. FTHOVA 7 VL ZEREREGIIE O BEAITWHEY, Eii~mho
THIZZ BRI DO RE LT a2 b, AR DI L= IRES & e H ~B b L, F IR A
LD WEHEABCEH DB EZ b o T FEIZEREE, LEiEkiE & I Ttnsd. FEEo i
TR N — 2 HERE A BT, ZBALHTN A RO 2 THRBALAREE G T, KIS ORI LA RE
2k, Ax & A BB Sh 5 (Bando and Shimoyama, 1974). LA 7 i, B
O L 72 E R CE B (ARG & % O B OTYE RS 25 5l A RATB IS b b, i
ROV LA ORI TR BB I L 0 7 = APt & T % (Bando, 1964) .

WA ORI Y, KESARNOY 2 T7REZE L CREmAICEZ? Y, ARIETICTEICE
DHRBEOHIENILL 534 LTV D, ERHIKOFIER L EMITIZLALRCTH LR, FEOBEEIC
DR REIGEVAED BN L. FEHIKICRE VT, HEOEMZRO I8 5 B8 A REFTICFEE L T
WHDT, FAHZ L 5 TEIWL D00 RN KM, £ WICHRVIRUBEHT LI Lichb. 2O
B, Aot b, BREEHXETE CILERE - KIUE - BB IS e T ERE RO SR, [
LB TITWIERSE - KIUBITIEEITELS BEL TV DL OICRAD.

BACHI O - MR EIE BN A 7R3 H O & LT, BRI T pd g 5L S J8 I BRI S &
OEERE EA 213 ST ONE - SR, 1958a) . SRATHERSHIIRIC 55\ T H BEICE O FRHR -7 1
MEENTND Z LML, I8 HERRF (13 EL A RO HUB IS K BRTE B OB b b K91
7R odo. ARHIRIZI W TILERE PICBER R 1 B L. 20 K 9 7 T =85k O kia DIEE,
W RO AR DR & & B I YU RFO KIS EI O I A B 42425 ECHETH D.

TERBAE L ZEREEBOBRICONTIIE S AES L S TE T (Yabe and Shimizu,
1933) . AHUIKIZ 51T D Wi DOBIFRIZOWT, i (1939) LEHH (1940) 1T RS L L, Kambe(1963)
AT RES LR L TWD. E7 R (1954) TR ES & A7 L.

BRE

B E T oMY REIE, dLXE - AP REED SRRSO bz o> TR AT 5 2
ERRL P ORER S AL, IR (RES, 1918) RALEERERE (CHIR, 1954) LT Tz, L LA MR T
BRI E D DR R, RE LI s tEA NV N TE L. E MR
ZRERT D45 BB TR & IS TR o T B AR R 2R 97728 ()1, 1951a ; Kamada, 1989), i
WRHLTHDE, RICRBEICHEIND DO TH-TYH, HkIZ L o Tl & e - 7= g P X 5y
Nl Si, BRFXOXEICREN R ST e, B2 R s CEOR R (20703 5 ke iR 2 e
B0 TNBHCE T A IE R - B8, 1940) & MREH, RIS SR T O LN T THfi+ 5 KikJE
Y T2 IR Eokibos (REH - sk, 1940), R YIRS LI T2 b bH 5.
AL L)1 RN i Cek ok (R Hs) (2 53 A7 3 2 LRI 0 L3I & CRibCE) 18 & K45y - aid Shviz
ZEbdH D Ok, 1940).

Ml (1947, 1951a) (LR LU0 =8 RO AR AR L, MBS ELREL, HER
AT TR b ERE, KRG, REE, WiEEE Ry, Mal, 4HICB T 2 EERF 2L



B3R MIFEREE T RN - UK, 195912 %)

ok % | XWER | RR O | BRE— |KE k| BN | AR ORE A 8| 5
asle) | dog) | (o) assy | (95), (1959) (1993)
- X - i K B - PR A ke
SR e | P ST | e | e AL RS
R S
Ladinian | § - 3 3
o g Fi
R T - .
L}
y:i} I (X0
= Ts E || a7
- o3 - . g |fE 0
Anisian L2 | REEIM | BRAB 3
N gl 8= 8 3 | | mmen |
" ﬁ SIS ﬁ S (g wem L - I B o
8
g g Blrmae | xoxom| B xwm
o= 1 S I e
Scythian 2 %R o ® "
= 2 SEREE S
iz o < Rz 1o 5 5
% g = i N Tl R
31 ]

7=. 0%, NMEA956) I L VAT REAEICSED b, FIZ/NE - IKH (1959) X0t B AifE o 4L
Z, Pz AT (58 3 %).

2%, ARRIEHIKN IS AT RSB RIS 5 B EIMZE L LCiE, Mk 1939), EAEm
(1940), i)11(1947, 1951a), /NE - JH(1959), FFH - Tl (197972 ENRd 2. FioEEIMICEET
L A HIRESE (Murata, 1973), HIZ & - ZEROFRBEZ ] - 7285 (Kambe, 1963 ; K6,
1964 ; VA - ZERT—F T T —T, 1975 5 A H - T, 1979) 72 ER3 b D, F T CIEHER]
R BT T D Bk, 1984 ; il - JIIK, 1984 ; Kamada, 1989).

V. 2 fi g R

V. 2. 1 E#EH)

T EREKEETRESICES D - T EERWIER O LEE Hea L WHENGRY,
SOV NERHCE E LD . B (1940) A3 EREE A Hi-He (X453 L7z 5 H O Hi (A

WMER A4 ILEHM (1940) BRIV, = 2T (1951a) O FEFHITHE D

il R AR RO A TSR

BB 1)1 (1951b), &H(1964), KOUVNE - B (1959) HA3EH LT\ d L 21, Mt kil
HIN DIE> D 53T L & FER, AR HIE T b e O JEE I3 L "B R B KR O O Y g% 8-> T
W5, R (1954) 1, HEHIK O B R-ZERICOWT, BiIE SRR 2 R 508 S BRI HAE
EERT L, ZREEEERE EBKENREWVEIHICE > TOMPRETL2LDZ b, MEEFRZAR




AOMBERRLE.

HAMX TIEN O TZERBKE L ERE QSRS N F —BEHNTHEL TV ORBIETE 2R
(BIH, 1940 ; Kambe, 19630 Plate XIX @ Fig.1), 4 TILHOSE THFIC LV Z 0RO ETHIE
BEbhzan, BE#XKICH O TIHOMEEFICB W THEAE O L BEMILETE5 122, 22
TR E O SLEEEE S BRI ORICE 2 H - T D, BEETZINRLL F OB 6720, T
TBCKE OREAR 2/ MBI HI D A A TWD A, 2 ORI fClF OS2 M 5 MR ST R
Bl b, 12K 2 OEF TERBIIW AL, 20 AL & OBRIRIT I/ N 2 W E BRI H

oyA EREHIKIC I W TR O RALEE 2> SR IS0 > C, BRI E CHUB CTFr S 407203 5 bt L
THATT 5. ZOIFEREL, H O AT & IR X ORBCRAL R DM 23 5. E72ERBK
OEDOFLO 2 @A 625, SEIOFHEIZLY, HRMAEICENTE, ZBRBERE200
TWe kD b HRG A~ Rt L, HOMEREORIIC, WE CHENTE CEEERANMT L2 N
Briclcfgsd Sz,

BE REICESPIEEL, FEMXICIEWTEIREORECERRBELILET L 2 R LLR
#9170m. EEAHX TIZ170m.

B ARICESEDFEL, EEECDEORENLRD FHE, EITH-MRE D6 725 ik O
WS LWE DA G5 LEIC 3 Sk e LT R bHERZ 235 GB18K) . F#E/E
OREITITHBEVEE RN REL, BREELED. ZOBRGBERIIENED X 5 IZH OIS T O
REND. PEEIL, GREHRDE &, RDEOREEZ R L, WORS 2P, RIS IR A
L, WHEREAORBEPLRY, BFTEMBILEZZ T TS, Fio, FFICEHEICE, BRFEZERIC
BHr, NUE Y 7 RBISHER & FEORBIED 0 S IRAE A~ T 5 2 b — L HEEY GE - )14, 1988) %
BEEC k.

R LB HERTERILAT TN D “Pecten” X0 Avicula, Myalina, Myophoria 72 ¥ O — KBt % FE LT
L DFEENH D UNE - BRI, 1959) . FIAERTRNEIG T ORI GI3H 4 RITRT L5 REEmL
FDOPEHNDHE SN TS, IRBACHERICEE H 3 2 A8 T O B S h O A RKEBED & Chaetetes % PE
T 5. REACHEOWERICEHT 2 A PICHREN S X b — LM O RIE 2T 5 BB s i
%, MEAEEZELLOLHY, FNICWHEEROLNLRLIAKEHELR OGNS, KEDOREEIC
ERLAPEECHEDONDN, A =Ly — MYENORILERT ATy ZIRBIZEH Y — 7
Z i B O YRE 21X Rhizocorallium 73 & D AR N D B 5.

RBREELOME T OGRS, GIREEAE» DI, ThE TICARL (B —1t—F A —/1 1) ok
FZPEST DI ERHRESN TS Gk, 1983 ; MIRIEA, 199072 L).

ik xR B A, SO R ERAERNEEEE AT L B DT, IhbIizv YT,
T — LVHIX D A F 2 A BIOBMBICF L ST 2 (BRIR, 1929).

EALIE D RPE 2 T =Rl B D A= AP L EN TN D DT, AT A= 2D D0
ZE 0D Em ORI S D ATREMED & 5



12 TR = ESRCTRRRE TR O FEIR
LAY TG CREENTIRBAL AU, 2 P8 (HH) & L5~ 85 M o (Ta) o0 R 86 (BT 1 o0 AL 1)
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HAK TFHEEESMLA Y A b (Bando, 19641 % %)

"Pecten” ussuricus (Bittmer) Anodontophora aff. fassaensis Wissman
"P." cf. ussuricus (Bittner) A. cf. ovalis Wissman

"P." ussuricus sichoticus (Bittner) A. sp.

"P." aff. ussuricus sichoticus (Bittner) Gervilleia cf. exporrecta (Lepsius)
"P." cf. alberti (Goldfuss) G. sp.

"P." alberti virgalensis (Wittenburg) Nuculopsis (Palaeonucula) spp.
"P." cf. minimus (Kiparisova) Palaeoneilo sp.

Entolium discites (Schlotheim) Pleurophorus sp.

E. cf. discites (Schlotheim) Dentalium sp.

E. discites microtis (Bittner) Wortheia? sp.

Eumorphotis iwanowi (Bittner) "Schizodus" sp.

E. sp. "Cardium” sp.

Myophoria aff. ovata (Goldfuss) Avicura sp.

M. aff. laevigata Albert Myalina sp.

M. sp. Nuculopsis sp.

V. 2. 2 XiRFE0s, 0ss)

EBE LICKOHHBCENS R0, DREOWEPESE ZHD T =ER. EHH (19400 OH 2 & [[3%
TALOEFEE ) AW T D, KoE D% IEEAT LRk oM WEER A o 2 L TRESIT b h
5.

WER )l (1951a) D%KIZ LD

R SRR AR TR IR O

S8 WM KICRE WO TRIRREEICIA S 0F0 L, £ OREIEEIZEP 2@ Y fgi £ Tulis LT
T 5. EAHIKIZ BN TSR E S 0 D ARERTRIRAF I B A7 IS EHE L Caqid
%.

BE A2HikziE U CQEIFE360m fitk OE S 2R,

£ CREAREBROSRE» DK SN, Fe OIS E ZPET S (B15K) . BEHXIz B0
T, B FEIE vy NERRE E OB R0, ELICHs - TIb MNERICE 23 A s
L0, ATEBORE LIDCEE & 70 D GB14RAE) . ThLOEEE N BEM L, Wigd 50T, %
WCARJE FEICIIBAL OFE LB A 23y 2 L 20 CRURE) . 20 & 9 7 FE S oY
DA, SEIRATE, IRARIGE, BRSO MEOBRFEICEWTBETE 5. FARBE Tk
BATHLRL R R E A T RN LK RSN D . AREH - BEICIE, BaEOsRT 280880 o
B, TITEZ—EXA MEOWES, BRECREEELAH L, EREMANELSOEGKRE LW
EANROND. FEARETHOWSE « Mla EEOWEOREIZITY v 7 )b~—7 BNHEE L, BHIRCR
WAHEIC BV TE DM R R BETE D

AREHFEIIE, MWEHIEVICRE > TERINTZEEBEZXAOND AT M3 L, SRR pE
ROWE - MiCE g, BPTICHmT 28RS FIcLIZLIER 6D



WA R B R KIRIE O AT RERE O FE 2 L TR Bs
THEFREARCH CHREBT AR ), 2.3 AUIC TP BRD A 4 13 & T D A R AR 0K LIRS (BT TRA50)

LRERR AEOMBCEEACEHRE, “H&A, BeE wma, TS azEL, DEE
25 IR A & ET D (R - FIL, 1979 ; Murata, 1973 ; $kf1IE2>, 1983). F7z, MEIR{HILICSy
iy DARED FER S I DI 2D JEMEN S, FHEBMCAZET 5. BEETPRR A T IC 910
LARBOWE N DIFERZET D, #HEMITOARE THA D Subcolumbites perrinismithi (Arthaber) <
Lingula sp., Orbiculoidea sp. 7¢ £ & 9 5. 16K, EHEAFITIZISVNT Subcolumbites perrinismithi, Leiophyllites,
Arnautoceltites, Isculitoides 7¢ £ DIFE {4 (Bando and Shimoyama, 1974), Leptochondria <° Lingula, Or-
biculoidea 7% & O —# A0 6 (Murata, 1973) %13 U, f# Utatsusaurus hataii (Shikama et al., 1978) &
FETHZENMBN TS, EREAHKICEWNTE, MiEESFOARBO L, PEROTHOZNAELD
JEYEN S K HALA Leptochondria? hataii % 3 % (Murata, 1973).

AR HUR LIS OAJE THEEICIE, EICESSEE R, BEETORREE» 5T, BRIAR
wXEdoa/ ok, Yod, BH, BES, R, RS, =R oA EENT 5 GfH,
1983). Mk CRZEXE) OAE & EEB0> 5 1% Ogatsusaurus microdentata & S5 Mg A OFEH ISR
X T b Minoura and Ono, 1992).

PR AT #, 21T/ 3 (& R U ) o RIVE 2> & 138U, KR, Mgkl ola



UOZ $84/4/920INDUIY

2UO02 soy/quniodqng

suozqns

1St 10d $o41qwnjosqng

U,
)

suozqns
's1400

/)

<

bl

ol

o e

1

7
»—9 9 T 066

43

4 ysopng

uoliopwio4

‘s satnowjog

ds & sansobunyosy

ds  sa mussg

HLVdS sisuasown )9 $ai1yuosy
‘'ds  $3411920inDU Iy

'ds  sos9amdopron

ds 5941942045

ds  sasyMydore7

(Y3IBVHIYY) souaip 4o sauyydoz
ds  sa/quinpaqns

(YIBYHLYY) wiwsuiisad SiquinoIqns
ds  sajmqunion

HLINS 8 LIVAH snuosuod satquayo)
(MIBVHLYY) $N2/0MNS YD $9;0UDII0)o1ef

uoblIsiuy

UDiylAhog

Black shaie(sh)
Banded alternation
of sh. and s

Sandstone(s.s)

SOIILPIN

SDI1)

Jamo

Lominated aiternation

M
-100

3

4

- N

o]

-~ NM OO NMNDO®

(Bando and Shimo-

£ 55y

KIUE OFEAHIZ I3V F D W AR & 7 T4 MeAlc

yama, 19741 V)

e

==
/=g

s

hva
5]

LGRS



DIEH A STV 5 (Bando, 1970 ; Bando and Shimoyama, 1974). AHuis D KRG 25155 728
SRIEIT A ¥ & A #1410 Columbitan 7> % Prohungaritan (Xt SN2 Z L AR L TWD . EH)IXIIE
HiL ik D FFNH] T~ 2 AR EIROASE LD A 8= AWK M A H87R9 2 Procarnites kokeni 73 & OIF R J 1L,
O D #HE S 4TV % (Bando and Ehiro, 1982).

V. 2. 3 A#BE (Fu

EE EEHOTHRSAEEEL L, MBS KOO X HE LIDBBEZ T =88R TH
5. FRLORREEESITES.

WEL )1 (1951a) OMm4IC

Wi IR AR A AS T A T

S AW TIERMD O BB A SIS0 5. BB oM R 13U E S
TWDP, Bt THFIC L 0 BEHOKHAMNBE T ot FMEMRIZBWTIE, —+—kiEH
oL, ARETEIZOIOND b L, MANRMEALEDRFEECHMATILORD .

BE HpHXIcB O TiE, Halho BEBHE T250 m+, —fICiE350 m. kX 38\ TiE280
m.

B RICRETS IS B DR RS BE SMES TH B CH16K), EEKI0m LD
MR g% 2, 3 Bkt (381714 1) . B o/NEALREIC W TUE, AEPEICAZ 7Ty 7 &
BUOEEWEE YT, SEPAEOBIITEECHEBENE L, MANCENET T2 L0305, A
HERIC I AT IE B 0D JE 5 L 7 IE IR VRS T e e (BB17IX 1) . AJE O bS8 I EICE $60-120
cm DHALTHRIET 2 HIREAHKEW SN G2, FCEWDETEAKRELZ 2 LMELES 2203 d
D, EEBEITEOCEBMECE L ABT 2L b 5. W ORI &L O Lo RBCE @ RBATH
FHEIITRAEEER R oD 2L BH DA, —RITITRIEEESCE RO FE L RN L. £
AEREEBICIE UX U R RES RO, MICSRERKEZMES 2L bhD. WiallidEn
IZayAR) a— MERESE R —HENROND.

MREERT A — AL R BT DAL, KR OIS HBZD 7L, A7 I iEEr 2T 58E 8kt
R EHBIREEICE T, T, Sl S AE L, LAt TlEE R, oMk T
BBHENHIHMBRDHND.

G O E L, B OREIZHE L TER B2 0D, KORAET VIA Mrbieb.
Vg & LR THATEM DRV, A - BRAREEGEBNCERET S, AR21-31%, EA
36-45%, = KOG Gfi s £29-35%, FEE5-9% CThDH. A ZEH10%RE, EICEEL L
TET FERIEN,1990) .

LR EBR B OWRICH T 2 A P ORICHE» DIk, Mk aR KR EZET S
(B, 1984). F-AJEORMA ITEMEILELZ T TND I ENHY, Chondrites, Neonereites, Phycosiphon,

1) FEHNTHRE S TO D AU RS ORI DAL, IEFENREERERIC & 2 TROT O KE D ORSEEE T &
<otz Juk, T ZCIEARE LIROSAR & GHRATRE & O ABIR bHEGR TE 2R TR 720 T, B ®RES S 2
EREELW.
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SE17I R =R R JEGBE AR R 72 AR
LHYFEHREACE B 258 5 F v VIR S GRS 7 0 v 7 28 Te) (RENT/INE), 2K OS2 8 5 mEhE o L7)=
JEALAb S R TN

Scalarituba 73 & DAJEALAR R OND . AR TR O D K B OMBAETIE Chaetetes DR 6725
FIRAEARBESS,  FRAL U 7o M A I ONT BRI 2 7 & i b A 2 & e,

AKENSOAOEHITENTH S 25, 1)l (1951a) (Z4b ERT KEE 10 (KZXIEK) 7> & Spiriferina
sp. a (cf. fragiris Schlotheim), Spiriferina sp. b (cf. stracheyi Salter) , Spiriferina sp. ¢, Terebratura sp.7¢ £ D J&
JEHS> “Pteria” spp., Palaeoneilo ? sp. 72 & O “Ar H, Isocrinus sp. DFEH % #E L TV 5.

BT CROK R 72 & OEFE R B A OFERIC LY, REORRIZ=ZE/ P07 = 2]k &
TWD UNE - 5B, 1959).



V. 2. 4 REWEs, Iss)

EBE WHEHO AL 4FBICME L, BICRERAIRIERZ b OWERICE 157 5)EE T,
PEH_ERIET D, TR & I3EE.

WEE AL, &Y, BRAIMS)IZE > TEDIRIE LD TH LA, T 2 TE/NE (1956) 12 &
LHERIIESWTHEMNT L.

B R R R AT G L AT O (B D% b 3D ROR) .

S HBHEKICE O TR & KA ZRESBROALTERIC, HR) AR I3 T A o HUHE &
B LT - BORIRPGST « BHRATE « B OEMIEICAS @ 5.

BE HAHKICROTE650 m. BEHIKIZIE W T, BT H 2 GHRATETE R T800 m, £
RAFEIZE N TR H/ELL1,250m L7 %

B VEE & OKEADRID S 23 8 H 0.5-3 cm O B TRl < BJE L 2 P EDRBUS 20 B 72 5 (B5181Y
4). ZOWERHBUEEIT R EDEILEZ T EENILEIN TVD 2 LN E (18K ), ZHZ e
AKEOFE T H 5. A TEHOIRES O EEHICE~D LWEMRE OB B D <, TR
OFFELEWE VLV NEEZETS. Z<ENCTEDHDD, AIKEVIV MEOHERPRERIKE /) V2
NV ERLZERD D, ABOH A DEREICDZ T, JBEHI0cm LT O EEZEE 8y (5518
1. FNTEIEI0cm 76 1 mATEOH- RIS 2 2 & b b 5. MRS OREIZIE, 2
BEHEECHEENEEL, K EBICEAIL N vy TAEETDHIENZ V. £, BEVBEIRLIEL
FHEERBEE L, e RBRORE SOMPGERMRZAEBEZELILbH 5. W EHICEN <A
B4 o@micirlEicar Rl o — MEEMRZ IS, FALRRBICSOTIRIEEN S5michz -
THEESE-EA RO 525, £ 2 TR O & e RHAASREIKICR C Y H o 72itE
W (H18K 3) AT v T HFH N R B 5.

AJE O ERHOS (34K (Ca0 : 10% 2L E) TOUNE, 1969), 222, AL — MEFBRRRS L <=L T
WH Y, BRI <.

ROFRNFEESCHAILE, BOBMTICHMT 2R, BMARLr 7 =1 2623 T05

EREBR ARET, GrRATILE &K OE OEICBW CRVE RS Ofisf 25 Hollandites ? sp. %1%
oo TR v R & OB O R OWERHCE D DML A (REAR) &, BOk
P, AR, — o RBMEREICENTT VRS A FEELE. v RBMAENSD B O
Paracrochordiceras sp. Tl %. & DIl CHREIEIL A Hollandites japonicus > Leiophyllites cf. pseudo-
pradymna, “Danubites” shimizui % PEH U722 & ARG SN TWD CNE - B, 1959). Ishibashi (1978) 13
AEDIEFEN A9 D AJE > IR AL Discoptychites inaicus (Diener) DFEHZ A LTS, Ekk
I, EOEFGBIZB W TRE R OB R EA 7 ERFZIZELR LT D (RIRGLEW S fa g (b A e H
TR AMAEZAS, 1992). bk aIcko &, Ao =8khHHo7 = 2 8%
PRSI TWD.

AJE DWW E RS D% < \IZEWEELR D L, EIT Scalarituba <> Helminthoida 72 £ D AJEAL A A3
Aohd.



518 R =R O Bl O RER
TRV T E N D H -2 A Mibis (BEHLY) , 2AVEDRHUE I 2 5 B A EL (EABE) , 3R DR EFMEEE &
ToIIA R B O YR EDHLRIAD 4 (BEZCHE) , A MEECH ((FHELRTVE G 42 (2351 2 B 1 D 6 2 U 7= RV RD RS M



V. 3 Il H & &

MEEFEICEE LTS M (1940), SRR (1929), i (1932), ifi)ll (1951a) 72 & OWIFER 8> 5. L
SERIIEY, A (RR, 1929 ; B, 1932, YR, 1954) £-13E / &M GEHFE, 1940) & EiTh
72bDTh 223, i)l (1951a) (TN EERE L LT, L EEEICKS L, /NE - 3O (1958Db)
T TEHOEE - EoR BN O R MABHE Lz, Lo L2k 1986) ITHiEE 4 FinE, &/
HREEMARBEYUHRT DI LE2BERLTVD. KEHOBRRIZOVWTIE, H<rbh—L =T
—VBEIZR I &N C & 72 (Yabe and shimizu, 1933). F7-AREEE L TALOfAEEE L OMICIE, BEA
R OIAET D Z L b i< 2B STV % (Yabe and Shimizu, 1933). 725, RO AILEIZIE
EIFH A0 AV 2 T REBAERE L L, /INE - A (1958b, 1959) NEFILE (P =7%) L Lizb
DOO—ENSATH L SNTEED, SEOMEIC L ARRIFHIKNICST 5 HDIZ20 T, i)l
(1951a) ¥4EHHT D L O IR/ I SN D Z LAV L.

V. 3. 1 #EESd

EHE BEA/KROEEMK AT D B =ER. 1)1 (1951) O ML EEREO THEIF .
WER /NE - SR (1958b) DIz L B

R FHREKIB T REOZRLALM - HrfE ONE - B, 1958b) .

EIX =B R O BRI A (R SRR O A L)



S AKX TERORILED R ORO AL, BOHH XTI A R AR B~ 20> THA,
SRR E THtAIIC AT 5.

BE HoEMIT230m, HRTIEI10m

Bl RICAR, BEABEOPRMEL SRREENG 5 GEIIN) . & FEiciZies R RRREE 5T
WS b Vs g A Rt A IR AR I TR R O EJess AT RE H A A4k
T

EREBR AENbIE, ZE TAEROBREIZRY. EOR FEO FAICEST L2 &0
B, H—=T RN STV D ONE K, 1958b).

N. 3. 2 &/ #ME(Ch)

EBE B NOHREMKIZaA T 5 RE 8%, H)11(1951a) O MLHE#EHE L O L EICF ©

WER /E - SOR(1958b) oA L D.

B RS T & AHE RS ITESUCALE S 2 B oK.

S AKX IO B ORILED L ORO AL, SREHIX T R AT HREOFA,
SRS 2T T L TR 5.

BE PRI TR150m, ARV CiEFI100 m.

g2 #HAHoRoRLIZENTE, R FHIZEEHRORKE L ZRAOBERSESCIRENDRD. =
OREAMITRABIROARAEN AL LN D, ZORESEMIT B ~mh>THO UM 22 b, WAk
HHEOLRET S (20K . EMITRAWENSRLN, TOTMIERE T, EHFEMbLL 2
D, EORMTEFE T, P-HRSE L2V, JEHEE L. FTEOIESEICIE Monotis % £ &3
LM B AEREL, LIELERBRICEELL, MEICLERSEEREZETLIZLNHS.

520l LHE = ER R ORRE O RER
LRI TG (R 47— 2m), 2.Monotis OFER GEHE)IIT R ALAL HO)



B ERR ABORE SO AN HIX Monotis % I & 3 5 A H (Neoschizodus, Oxytoma,Tosapecten)
DA FEE DR D B XL AT A |k Dictyoconites japonicus (7&K « B, 1932) <° Placites, Arecestes,
Rhacophyllites 72 & BRI EZPET D (PR, 1964). AKJg D Monotis |2 155 < LR FRIFTEICIZTEAK -
B (1932), i)l (1954), /MEL - SREC(1958), HIR (196D I L Db D03 H 5. Kl 2k (1986) (3 A H Y
KOAKRBIZOWTHIZEEITVY, FALONS M. scutiformis, M. ochotica densistrita, M. ochotica ochotica, M.
zabaikalica 0 4 #2434 L7z, Monotis ¥4 HIBFIEIC & 0 A% L =/8 % Norian |25t S 41 (75
K- B, 19825 i)Il, 1954 5 /N« 4R, 1958 5 HIR, 1964), FALOHEG X Carnian DR A &
ENTVD (FR, 1964).

SREENT E B & B 5 ORI AT D ARG R DRSNS B ILRIE AR RO T AR E S BERT 5.

V. 4 M 5 &R 5

AU 3 A 2 T8 =B R TRE I, BRI T s s (oK - RABIE) IZ R 51D &9 2
RLCIEWIEC A T FEEE L AR WS, AR EIIR A ORZE B (2 A6 3 2 55 M0 e e (Bl 2y, 1983,
1992 ; BfH - WP, 1992) I KL< BTV 5. EEEBO VDLW 5 EIRHAE & Sh b LR AL, =8
o B O E LLRG O A HER ) & B 2 BT D (BEE - JITFS, 1988 ; Kamada, 1989 ; WEIRIE A,
1990). “FREE O EE A e LRSS KV _EALOE AR HERT K OHERIRE 1S 2 S Il 5 &, 2T B
SHEBRELOHERY) T (B, 1992), £ ZITHHIET D G ESHRI A 1, HERTAH AL ONT i e RN S 1T
X, WEMEER L Tz L Bbivd sand bar HEfEM) & 72 S D . Bt (foreshore) BREE 2 =9 A fife
BRHEFRERIZA D L ZH RO o TTW e, LLEDZ LD, EHE T « o R I3 RS
STHMPREEL, TO—EILT I/ —VRELZME) bOThole B2 bR 5. FHE PO A WELL
DELVBEIEEIINDD 2B OREICHB L. b0 Th 5. ik LI OUERER, fFrio v
v 7 RIS B BRI SR DBAEIR LR £ SRS 2 &, SERE L aR ST o> A B P RIE
TORBICHBLIZZEERBL TS, E, NEy ZIREIREEEICT J7Hifm & LTRB R %
ZRICETERIT, A =L EBE®HTE & bIC, WEFTHMNPODO X VRVEBEAFIELZZ L %
BRLCWD., BNy Ey 7 v —7 v A0 EiE 5D IR0k, APEELICELH O

W, WA EZ< &R, AROBFEICZLVLORHY, A M —LOHEFGHEICEH EER)IND
DREOIREWBYIDOWAN D T2 Z EHRBELTND.

RIUE T IR B O ERHCH S 5l L, Flix OEBCADREFICREL TSI D, KE

IR DB D72, TRF— LUV DIROBREE~DOBATE GMABEN) oHfim L HES D, K
P - LEOPATERTRES T b s, SHZENICZ LVRSHCS 8 ORI, HERTY R, HERTZ
IFA M —ARHCE T DR LIEICN®E L TN o2 2RI LT D, F72, |- TERRIRE ORK
BRI S L P-EE AR REREICHE L. o X v — XA P THD

R A A RS 2 HURIA S S O SRR IR, HERTRRARAT ORGSR, BB LI TR S 7o VRIS TR i o
L A& Tna kM, 1984).

PHEFTEOWERB S D 5 B, HRPAMEEL DD SHREEDE STV A EMITIE, ve—7



Uy TABRRBHHNIZZ Linh, TR HIEEARIEEN & ORI WIMUBEMEBR B ICHER L7 Z L 2R L
TWa. £, FFREJEO KD % HD 2 WEMREOMPREIEN LY, ARNPFLIFEEL T
LML, WD L BB LTINS HERBRE TR SN Z L am LT d. HREIEICIRESh S
Wig gk, BB RERICHAL 2V LRI T, RAEEMNFEL, —RICH-ERiE Ry, Zokok
RN D, REARELBIRHREY CTh 5 L Bbh s, FFHC, KRiEOEEEND A B IZMN T~ st
IZZLNZEmb, 2085 RWERBITET v RVEEMERY L AL END. FAEBICAOND R
FERROVIBE E1E, £ OHRHNSHET 25 &, Frxand0OuiitfEm s E2ronb
MEBRE, Rl L7 N ERER OHEFEY CTd 5. Yabe and shimizu (1933) (%, Pseudomonotis
ochotica bed (F / #J&8) ITWIEHEAEY C©, B =BROBKKIFER OHRM L 272 L, TOHRL—F v 7
WOWEHE~E < & Uic. FRCHEETE (L, 1986 FARE) 1%, =N, WA & #7151 o> BREE | HER
LizbDEmpEhn, FERREOFEENRE S TVD (L, 1986).

Yoz

<
N
4

V. 1 BEEROWES

AHIBAZ AT DV 2 TRIE, MDOTF»LAE/ RE, HEE, WE O R 5E#R)IFIC—fEX
ATz (CRIR, 1929), #IZISHH (1932) 13 5% 7 /8 & Skl s & e P EUE I 4y L, W OB &2 RS
ERARL, TREEIC TS EE)IR & EBICded 7z (Mabuti, 1933). LA LA#EH: (1939) 1357 A
WHEDILEZ SRS L AL, SHJIR & BRROER 2R A IREDREICS 5T E5R). /b
H@Q956) 1Z 2 b A4 L, BRI X QNS Z D vE S GEHIBIR) (ST 29 2 7R E I baE/ ik
J&, MEIE, RRNIEE, SRFE RO EEICIX oy L. BUE TIVINE (1956) 12 X D Ky M EE S T

5 (5 R). ¥, MEHERER L oM o I E ARG IR IZ 040 Le . 72 ARRIE LG i
3B - BOR(1958b, 1959) 72 EIC KV P 2 T REF BB AN T 2L SN THDHD, Bilo &5
W EH=ERE/ REICEDLNILOTHD

=

HoK Vo T REFRILRCN - 195612 1%)
2 R L Mabuti LI e -1 Takizawa * B &
1929 1932 1933 1939 # W 1953 1956 1985 1993
% | HERS % R o ORE vy RN 18 o B
. L, | RERE | @ SRR i i
| OB T B | RFES | B b AN -] wF M B HHEE
# & g f;
" " BN L. |FEMDE B RESWE REKGHE I HES W FERE R FERE R G
' =
HERe | E | R & [EERE ; ; & y ey :
o |1 R M| g pREER | BERRE | 5 pRaeR woh e oo R }ﬁ LR ] }ﬁ LR
. ; 53 . Nl ; I BpHM ; B ; B ;
E R EIR3 | EEB | & | E 88 ¥ REEE E,ER # ik B5F ! EIR! ]




W OFEAL R ZRBFFEDIEANT, A MU & N DJEAHIRD Y = 7RI L TiE, #il (1904, 1914)
@%W@%MEK%Té%%%H%%muw,wammﬂ%ﬂ,%mﬂ%%ﬁx1%ZN%J%D,&
J# (1956) <° Takahashi (1969) |2 & 5 7 v & F A MEAIZBET 2085/, EEFFHINIERD S, K
Hayami (1957a, b, 1958a-e, 1959, 1960a, b, 1961a-e, 196272 &) %, M EALH % ¥ & LIzt tay:
WEgExATV, AR, G AEMHBLRH R b7 o7, R ENLOMEE S E X T, HERFEHRIAT
7t b 477z (Hayami, 1961b, ¢). % 7= Kobayashi and Mori (1954, 1955), Kobayashi (Z4> (1959),
Kobayashi and Tamura (1955) {2 & % b Y F=THICET 258 b & 5. filt, IR (1978), Takizawa
(1985) RV - A (1988) 12 L 0 HERFF IR AT TN D

V. 2 EEIERE

V. 2. 1 ZE/ERBND

EBE ALYmBEMRT S, HEREEEN SRS THY 2 TR

WEE SYBRA929ICEL->THWSRIE.

Bl BRI RS T 2E OB PR D 7

S MEENERENDIEDEICHT TOHIE L, PTEREICHRR R DM R R END.

BE 60m.

B LMEECHKE LeE by GEAK), s CREes, Ba ek, BRI Ty
IREERBOND TN DD, FREHKDE & BARSOCWHEIES L ORENLR 5. WEITIIRR
BWEHRHEL, MAZETL I LNZ W EE2K) . B O FEE ITHTE S 5 I8 13 Bk & %
HLLTHETLIZLNHD. LHBOEEMEIIZR T T HOAIKERS, a7 w7 28T

ERERNK KT -HAa2TL LEREEBbazBEICEh (6 R). FHICTTHOIRRSIE
Burmesia japonica, Wy#\Z1% Geratrigonia hosourensis, Modiolus bakeveloides, Thrasia subrhombica 7¢ K%L, L
I I Trigonia DFEESE N FEEE L, Trigonia senex, Vaugonia niranohamensis, Vaugonia yokoyamai 73 & OFEH
5T % (Kobayashi and Mori, 1954, 1955, Kobayashi et al, 1959, Kobayashi and Tamura, 1955,
Hayami, 1957a, b, 1958a, b, c, d, e, 1959, 1960a, b, 1961a, 1961e, ; Takahashi, 1969 ; Sato, 1985). & (DA,
N LT A MY AW, MEOHEREGET L. LHENOE LT VEF A Mef Alsatites
onoderai \IZ &V, ~v X XT v BRSNS EEX BTV D (FERE, 1956, Sato, 1957, 1958
1962, Takahashi, 1969).

V. 2. 2 ##E (Ho)

EBE A LYRAEEERT S, REAHILRD TEHY 2 7%, BIR1929) OHEBRGIZF L.
WES SN (1932) MM R ORYE EAE L ITA OB EYIT, NE (1956) IXANHIE & Lz
B RS E T O

St B O IRER AT B PAERT IS AT CRAL T AN L CafiT 5 K O ICR 2 B8, &
BRIZIE, EAEHmoOWE s hTnbd



FE2IX TERY = T R IED LG OO JE R (RE ) NTHE 0 5 75 )
1L “ZAEN) F=7)E", 2/ a-X7 v 7

BE 135m.

B TEITMA R ORE LS E RS RE BB b7 v (B23IK), EHIZEEOH EY
B CAWREAEIES 2 5722 0 PE LT OWbE 8 & thte (5522X) .

EREBR EE)ITHEELAZET . PIEMEI CERCHEMIL A ZPET D, MiH AU & O &R
WCRWTRIREERICT VBT A b, XVATA b, WA, 487 2L DILAEETD.
Sato (1962) 1ZAJEA 3 DD T EFA M (FH 5 Planammatoceras 45, Hosoureites 45, Arnioceras #7) 12 [X.
L, BIZEDOTAUST BT A MIE LRV S OO Vaugonia kodaijimensis X° Pecten? sp. %+ % “Bar-
ren” Zone 575 LTS, INHDT VETA MOFEHIZHESE, AJEIX Sinemurian 7> 5 Aale-
nian (24722 % DT, Barren Zone I Hettangian |25kt &% & LT % (Sato, 1985). FHIHETEOA



ARATOZAKI
EMT

Vaugonia sumiyagura
etc.

X
% Planammatoceras planinsigne
Hosoureites ikianus
Planammatoceras Tmetoceras scissum
Pseudolioceras (Tugurites) cf.
2 _E planinsigne tugurensis
1‘:, Hyperlioceras sp.
X < | Zone
- etc.
)
g {Hh)
=
S Hosoureites Hosoureites ikianus
X w ikianus Tmetoceras scissum
< < . . .
i g Zone Pseudolioceras of maclintocki
o HI etc.
3 4 (H1)
2 e Arnioceras i i
% T @ | yokoyama Arnioceras yokoyamai
_\-(75 Hprizon etc.
Barren Zone Variamussium sp.
etc.
c
2
[+)
c
©
£
Q
X T - ~
< Alsatites onoderai
% =3 Shaly member Trigonia senex
£= {Nss) etc.
o<
X z2
X é 5 Shaly member Geratrigonia hosourensis
Suw Burmesia japonica
Z‘L (Nsh) ap etc.
mud ! cg g %
sdy mud 1 fin
! 'sd coar ; 8
! sd < B
Alt ss. mud »

H22[K THEY 2 T REENERHEOMBEARK E T T A MEAIZ L D 5 (Sato, 1985)



F6FE EOREENAY X (Hayami, 1961i2 &k %)

T &

£ &

Parallelodon niranohamensis
Modiolus bakevelloides
Pteria (s.1.) kitakamiensis
Bakevellia trigona
Isognomon rikuzenicus
Geratrigonia hosourensis
Eomiodon lunulatus
Eomiodon vulgaris
Eomiodon (?) giganteus
Thracia subrhombica
Cuspidaria (?) praenipponica
Yokoyamaia elliptica
Burmesia japonica

"Ostrea”

Parallelodon niranohamensis
Cucullaea (s.1.) mabuchii
Coelastarte cardiniiformis
Vaugonia niranohamensis
Vaugonia yokoyamai
Vaugonia namigashira
Vaugonia (Hijitrigonia) kojiwa
Grammatodon (Indogrammatodon?) nakanoi
Bakevellia trigona

Isognomon rikuzenicus
Plicatula sp.

Trigonia senex

Geratrigonia hosourensis
Geratrigonia lata
Orthotrigonia midareta

Lucina (?) sp.

Meleagrinella sp.

2B TR = T SRANHIE TEL O FE L 7 ess GRH R A e )

I & H912m



BORAENSITAEILEEELL TWD 2 (FR, 1989), Z OIEARICOW TR, M4 (1991) 1% Lep-
topterygius aff. burgundiae & [F]E LT\ %

V. 3 1@ Rt

V. 3. 1 FEIERE(Ar)

EBER MK VI —2WEETELTLPEHT 2 TR,

WER RAEN (1932) 12X > Thd Sz, AKMICE LT Mabuti (1933) 12 & » THEA &S
7.

BE 55m.

Wk R R AR AR 1 MY SRR - AR R T GE T E ).

S ARG HUS O M VE R A & IR PEE IS T TERE IS AT 5.

£ AKEMIKIC IO TR OBHORE LB ENLRY, REEH. —% T
EIEEARE D RO, EEECBEDS b, a3 R, T 7ROMRERNRIET D, KB
TEOWEITITRD 7 LA P —EHA RN 5. BT T EI3E B ORI L T L = — 2
B, EEIIWEEEOEEN GRS, BAHO AR 2> O ALE A~ 2 o TRRISHR LT 5.

bR LB B L1233\ T Inoceramus morii, Trigonia sumiyagura, Vaugonia yokoyamai 72 & %< O .
BEAADE Y > =, SR, BEEA OEHA#RE ST (Kobayashi and Mori, 1954,
1955 ; Kobayashi ef al., 1955,1959 ; Hayami, 1959, 1960a, b, 1961a, e ; Takahashi, 1969) .

KRR EICE 2D AL A DREL I 208, Mg (7 — L B 2 RS ICEY, TP (Y a —A-
XA V) ICEAICERDDT, NV a—ABO FEICH I &SNS (Hayami, 1961 ; i - K,
1988).

V. 3. 2 FFREAD

EBE B LEBRAEALOHMRINTEY 2T R,

WEE BAIRIR (192912 K-> Thirg Sz, ARMHLE LTk Mabuti (1933) Ik > THASH
7.

BE AREHIEICISWN TR, 20RO T 50T, 130 m LT, PEREDEH) 0 Hi
BT, 2R E LTHIB50m CUNE, 1981) % 721349400 m (Takizawa, 1985) & ST\ 5

Wakth e bR AL BT SRS () 1 e )

S FEDREO BRI+ 5 720, ARMEHIEICIS W CIEEET ) H & SRERT RIS 2 ¢, iR
BTIK RN GHRROND.

B AREHENICEOTE, BODEEE»LRY, S<HVEBBEENROND. BRE 2T

DHEIRAL A DFERED HILD

FEXHATITIZ BV TIE, TEBITRI S OB ZHOIRE 7 UV v ¥ 2 ROEREENG Y, L
@ IXRJE B D B A HE DD 72 5 (Takizawa, 1985) & S T2



ER B EHIXIE sk N2 331 T Sato (1962) 1% Leptosphinctes cf. martiusi, Cadomites sp., Idoceras
sp., Parkinsonia sp., Holcophylloceras cf. polyolcum, Calliphylloceras sp., Thysanolytoceras sp., Nannolytoceras sp.0DFE
Ha#HE L TW5. F7 Takahashi (1969) (A THNHT »EF A b2 7THE, L#Ao 3FAZEHL
TWa. A NEE B Bajocian @ T, EiBIE Callovian (ZxF b 4T 2 (PR - £, 1988).

V. 4 HE B 5

ARG I S B TEE) FIEHBRNIC AT 5 Y 2 7 ROHERFIHFRICOWTIE, SR)E
T & OxE EERH AW E SV SR e ST E 72 UMK, 1951 5 LK, 1957 ; Hayami, 1961b,
WK, 1962). F 7= fclt TIZHERAARNT (Takizawa, 1985) <CHEiE O HERIBRET % 7= 9~ FEEE 0O HERLERE 1512 3
SWEHEEREOE T bR Sh TV d ek - B, 1988). Hayami (1961, b) 238 L T\ 5 & 5 1C ik
JIERE, BRI ZhZRILED S EJF~2so TR & 23 D WEEH TH 5.

PR - K (1988) 1 L AVIZIE D IRJE TR DOt #5430 O RN, [RJB _LE i L & 2 h—
LRFRRIR R ORI & L O 5. E Ml OMRIRET I IWEIC R D b, T EWIChL
B OHERE A ORI ES D DHEFERIE L B L TWD., TP 2 7 RAmMABIZ OV TIE, A h—Ail
TROWE DBHEFE T 5 shoreface 7> 5 offshore ¥ L AR OFF VAR ERBEOHERE & LT 5. @R
(1978) 1T 3E / I8 15RO PNIEME CHL MR E DMK o 72 B 2 TRV, MR I DWW TIIHERRHE O FE W
EMEAE LT 5.

VI 1 R OWgES

PR LB R AL AL S D KIS O ANAT D, 2 0 [ R IE AL o SUALE XIE o fi A8
BAMERT 5 R bEVERKE T, KEEHE (IO g s EoEE bR 5) Lamsh EhTn
2.

SRS 72 2 Ko B ISR S U & v 4 S 7o s (R, 1940), =R (1954) (2 & 0 &
SNBAEEZTENADNFHEIN TS, FBEIFEFH M) ICLY KEBEEINZHEDOT, PR
(1954), #A - BHE(1961) b2 AMEM L7z, NE Q96D IFEHA LR LI &b, ZHERERL
EFR LT, ETERBUBEIEN » B A ITHE D LRI TR, P48 (1987) 1X AR RAR & A7
LIz(EB7HR).



TR TEHOHERETRER

®E B F H * R WE - B NOR Tanaka &
B X (1940) (1954) (1961) (1969) (1977) (1987)
Jd X B OB | X B W | X B B | x|®BRE| X B B ]
““T Hﬁ*#——g A
. "
Mo xeotsm | > mm | PORRU o me | ow o am R | BT,
H L P
T B % B p. . & B
3 o WA R U " g@
RITI x| | hrwB| 5o |7|®F B R E
> B ® i BN
® B B
/\/ L\/ b~

Ba:Barremian, H :Hauterivian, Be:Berriasian, V :Valanginian

VI. 2 K & 8 &

VI. 2. 1 bﬁf’r;ﬁE(Ka)

EBE KBRS KR OZE OISO KB TES 7 AT S i+ 2. #a 22 s & O o KL E S
MBIV, HA TR Z D N AR

WEL EHE 1940 O KREHEHEE L Xy Lz b O & R (1954 T 7 g L i L. 22T
M - BEHE(1961) B ER L2 b DICHET S

BE XEH#IEN TIE380m. KEILH CTIE1,200miZiE T 2 (T4 1EH, 1987).

Wkt R SAIETRE G - B, 1961).

S AR M AR o0 K S RS, ARVE AT AT S

Al MEBEMLCBOTEERICKRERENOEEALZ 2T IMARZINCEN DR D, EERALE DA
e FEFHE M B -E AR E 2T 0. T<MICE 1 m LT oS @A X EOEIRPBD oD . AKX
M 3L 5 (GALVARIE) Tl LA A L W sl L TR ON S,

Se1F 2> (1977) X° Shibata ef. al., (1978) @ Rb-Sr LI K AEMRPEICL B &, 119 my. DED, K-
Ar ERITI2 my. DEFELN TV D, AEOESHKEKIEFICIZ AR =7 LV —F 1 M
BRI HZLBMESNTEY (FE, 1969), KR ZARRERIEMR 2272 & E 2 51TV % (Moriya,
1972).

VI. 2. 2 ##:38E (Yo)

BE SABHRSEESICEL T2 THAHER. SH4H (1940) LM - BE 196D I &5 KEBEIC
iy

WELE SHHQMOICEY KEBE LML ShR, ERA L OREEZT 5720, /NE(1969) 1%
BEBIE & SRR 52 L ERRE L.

BE HIEHIENTIEZ240m Th 52, /NE(1969) 1 £ 5 L At ER TR460 m, HE THIZ70 m(K




ARARIERN) & ShTns.

By RSN TR BRGH ONE, 1969).

S AR Mg A o0 K SRR, BREAEIC AT 5. BB S AL H 11217 km D EE (K
AR EE) (2 A F TR i 5.

Bl RREICAE T D AKIEN TR, TICRE, WELOWEREEBN LR, APRKEHKD
BB A AT, TR A L— MEEBIS R L, AIKE ) Va—NEET. £z, FRICAM
FIKEZHRD Z &b 5. RHEEIOEEME GIIERIE B8V TiE, XY FThoBHEIcktitsn
B IR DOVEAE DBFEET D (B H, 1940).

EREBR ALK, 2<OTHHE, BH, SH, o 3ke (FE8R) LA DEH#
HENTWS (KK, 1894 ; iEFH, 1940 ; Eguchi, 1951 ; Matsumoto, 1953 ; 72 &). Yabe and Shimizu
(1925) 12 & v BEEEA Crioceratites (C.) ishiwarai DFEHPWE SN TRV, KB O ITHauterivian-
Barremian (Zxftb & D (NG, 1988).

WK MUBBEEA YU A NG - Bk, 1961k 1Y)

REBY

¥ v T8

Trigoria hokkaidoana
Trigonia pociliformis
Gervillia haradai

Nerinea cf. rigida
Alectryonia diluviana
Crioceratites (C.) ishiwarai
Perna sp.

Spondylus sp.

Turritella sp.

Corbicula sp.

Enallhelia nipponica
Trochosmilia ? orientalis
Eugyra osimaensis
Eohydnophora cf. picteti
Stylina japonica
Rhabdophyllia oshimaensis
Thamnasteria ? maxima
Thamnasteria rikuzenica
Thamnasteria cycloides
Thamnasteria komagataensis
Thamnasteria protosericides
Centrastrea japonica
Microsolena japonica
Microsolena subexcavata
Meandrarea mabutii
Meandrarea nipponica
Mastophyllia japonica




241K THE A HREEE Ok DRER GRALE TR R
L7 T4 b GEDEERN20cm), 2.p: Pinnasp. t Trigoniasp. b: %O kA

VIL 1 SAR(OAZEE) (Po)

ARREHR NI T AR B A L2 S50 SREN 5 LT b, B O A EIRIEIELO m LA
TR b ORI TH DA, KEBAREIIRCIEES0m L E, BSH12km IC &S HERKT
FENHE—FELTHRY, ZHOEIRD S LREMRLOETEERBALTHS.

R BT, O AEEIRE, EERRBEMICL T, REAOASE - ANAOAE - HAD
WEDZDIZKEND. L DOAEDOBEARIZIZIERENTH 220, READAERLLRY
NHIEE LTV B b TWD (HEIRIED, 1984, 1990).

ARHIEAN TIRANGOAEDRETRELOAR L, BOOABIIIS bTFIRBOOLNIDHTHS.
HEMTIEAROAEE) L LTHELTRRLE. b OAEBEDORIRK O N TORBIZLL T O
LBV THD.

Vi. 1. 1 ARAVAS

ARFOAET, IK-BREEOAEPICHRERANAREOBET 2E56THD. ANARED
BRORRITEIRT L2070 By, ARNANIZEAERDLNARVWLDbHD. EHHEAED
BLRIZR D ZORWERLRIZEN S Db H 5. ANGOAS OENRITIAMER SIS+ 525,
WA T & HREHEIT 2 20 TS /T 5.



25K B EREROREHIZE AL TV DDA IR (BRI AL )
Su : fE L7 KOWEO > v MRS, Po : MAOAS

ARAOAE
BEAh - RHRA - MmN - ARG

REAZAEAE, ER1-25mm ©, FHREHESHEECHL. HEANLGIZH-FH
T, Ef0.5-7 mm OFEFRFHE TH D03, AIRIC L > TE 5-8 mmX1 mm DR A FH b
DYEEbLH L. HEANAITEE CHRE e, TR 27 TH0 L BRafiEs o T
WOLHDENRDD. RAWIEITE-FRBEORWE R, BikE ORI D D . BRHH
HIXEAERERO b O L, HEANAGKHRTORZEDD L0 ENBOLNDL, BIIDR
AR

ik BHRA - fSE - lANG - REWHEY - A7 =
ARSI EER, BROSmm U TFo%@EANA, R03 mm U ToYE-MERMEAIZLD
W EMSINRBD 5.

VI. 1. 2 #EAVAS

AL, WRkEOAEPTICERREE 1em P, JES 2-3 mm ORFEEROMEAERE LG 1A
ATHD. @ “E=AR—=" LIFENEATHD. KREHBEANTOSMZTDTNTHLNR, EHO
B X s B FEEE A 12 TR BT 5.

MEGOAS

O RHEAT - WAL - RER
HERIHIEE A ERETNORY, ARG RORESO RIS 2.
REREHEHR, BE210mm <, $<ERHT27L, AMRAICE LS ERHTS
VAEMBARD. REAOD TR UELEAE L CHEROR HIMIc SR EN TS, B



AR, RELS-2mm THWREFHMEZRT. HEMAZ, LELEZo—8b50»
FEIMAFREAICE D ZREIN TS, BERTIRE2-3mm OFHEMHTHD.

AL BRAE - A/ ) Ra - HREA - SEANE - BER - AEHEY - BIKE
FHABIZEOS mm LUT Ok, H-MEHREN 525, RENICHIEHESRDbND.

VI. 1. 3 BRUVAS
RENL, KBk OAFETIC, BRE 1lom ik SE-LEERAEANBET 256 TH
5. AKMEHIAN COAOABBIROEHIZIS DTN THS.

WA O A

BEfh - RHRAD - BRNEEG
BEAZE L LCTHRAEO2 L2, BEOZM4S. B3I E-FAK, £1-10mm T, B
FHRREMEE AT L. REAIZIEFAE, REO0S2mm T, SVWERHEHELZHT .
BEAFI VI VEHER - RO ZRENTHS.

I ARA - WAL - REANG - BRI
BEALEEANAIIER4mm U TFOREREZZL, LT LIEEMRSZ7RY. im0
HiTBE T, MEARS THREAL 2D BFHEL R, FEANAGEXML TV I LRH
5.

VIL 2 ¥R K 5 M

AR HUE N IC 3T DERACE I & L CIE, AERO BT O/NERB DT D, £ ORK
DHOTHE T km BED/NEBR S OT, Jokif o BREREEMRE > OB SN 5. £, AN
BIAR DR « JR P VAR HERT R IR L2 13 IR A B PR O BRI NG R 3 9% . Zh b DBk
BRI BT 2 M ERII AT TH 52, EAFRPEUED ST T KiE s, MbpE %
K G I DYRACEJE & RIAR A AT ERECE O —E & B A 6N 5. IREEEOKWIRK OE T To
BEIEILUTOLEY THS.

14 PR ERAE Pk (G)

AT ER 3 mm §if% O Wl AP A &% 2 mm #if o RERIC
Y JHEREIICERD B 5.

TR REL - G- B ) B - WlEANa - BELR - REWHEY

RISy Je O R « BEIR G+ R

REAITLEAR, EZ064mm T, KERWMHENEET L. AEIIMEDL LIIXT— IR TH
SHEEHETD. Y EAFMEDL LIZMBRETEIRTH 5.

PRAPAITEAR, BREIEKSmMm TH5., BERIEEAK, KA 2mMm THAZZEL, L
EUIERRIEA TR ENS. RBEWEMIEE L LT, Rk OREEkEsE & RIBRFER O Sk 572 5.
I bIEEmANA - BERICES ZEBEN

DHEETHD. HELIZ L D00

i

£ 5E ks (Qd)
F—Hh R O WA THAEAIC L AR A Z RS OB TH 5.
TR - AR - Ak - HAEA - BRER - REAEY
BRSSOk « A7 = - A
REATEAR, BR0.6-3mm T, Anffail /i ar & An faIicZ LWEWY Anb s



*‘*’f%i’i’a‘:ﬁj‘é FIITRIBR T ER TR BRECA 3 B RRCK, 0 .52 mm THRIZ &
RSSO BROOND. FHVREHEEZ ST HENHD.
Efl bR~ FEE T, fommU\TT“ibé. RBHFITRLR S L < 3B TH 5.

HA, ROBAHEOHRIEHIT Z OWEREROHAIC IV HOFRL Y T 2 b 2 bz %I T D, Eie
FOHRMERLTH RN > 7 = V20 & 2T T HERUE SN A3 245, ZAUEALBE o Sl XIhg T iz 3 A
T AL A (FTREE ) OFFH~OIERFMAH FIRIEL T 2 L b s, FRRIC, HRTOB
BEBD MO LNRN DO, FRAFFIRER) A RIS mT DHREH b AL T =L A
L TRy, MTEFTICERBEAEERPIFELTVDEEZLND.

AHE BRI NS AT 2 - WAEROHBEREIZ, KMEBEZRICKRES Zosnd. 742bb
SAB RN NNW-SSE 7112 & 5 H gE-ZAIVEW 8 Ok IR, 1977) % 86l S0 I P81 U R 4L H)
IR L, WEEIEPES GBI - ) IR 35 B4 ).

W B O [ RHEE LIRS A AL (R, 1940) & MR TIR Y, NNW-SSE FlnofEihfiiz =9 . =
kL, WEIITIEROHFE F 0L & T 5IFITWLA LIRS & (RoOZRmR, 76 BRSO 5H TR
YRR 2l L 3 S RIS B o RE S CR Y AN 22578 5. 2 b o mRHEE L NNE-SSW 75 14
OmRhZE AT 50, WMERZRO X IR MOREIC L Rl TH 5. DRI E 15 km #i#
DEIEETH DA, ZOMIZE VIO S 2@ b H 6 5. R B B RO KOIEH D
I3 R30-70 m FRE DB A BFTIC R E L TV 5. R RKOREICIF LR EN K m LA T TE
EMHICZ LI OABNED, ThbIERAT U FHEORMITHS 5. Tl a8 R ARG OLEHR A
FIZH B LME RN RBANCZE L, BHRBELZ A TRER m SN O G I TE#TE Y 72 21
LaERMmEL EX NG,

A MR RSN 1 7 B B ZENE D K & 220 1 O T ITE, IREIETE, AREUE (Wb e -
W, 19590 M4k D) ETH D, HOREKIEILHEORHEE S EE~FE < EALEOWE CTH 503,
AEIOWEICLY, RIS ZERAOMB TS, TH_ERFEHEBA SURICHmL, F
BEEHRICHOMEN S HI2< SOMRITIEW D AT EMERWE R A2 703 2 LB LT o 7o, AREMT
JE 13X NNE-SSW JialOWifg <, db#fiE &% EARE <, ARERIEHIEAL T GALE RIE) TR aTE A i

WIEE) L7 TE a0 B A A2 T 5. FAIRIETE I/ NI 2 5 AR 4 8 5 NE-SW 1 O Wi g T,
ST SR E Y 2 T RAET AR EMOKRE WG TH S, AHILANICIT Z OIS BT
FBHICZ LWEN S EAFET S, Bl X O I3k Ym0 IR e v Mo WrifE " EHER D Hitd
B, HWEOBHRANARRZ L L, BALOE LI & & ORECTHIEOMECENIZ OV TE 4y
TEARY. e EBRoBEIIWINbRAEOWER & EZ 5N L0, BNREO KRG, HEFE)
FHTIZ B TTHAEA T, —HUWEROEMEZRT bORBE ST,



AR D " BR, ZBROREHRICIT fRICA L — FEREARS EEL TS, L LHEASHIX
D B REKB IITATEAT D & S I A L— MERRDREEICZ LWAT L H 5. KO T A iRk
HEOREITIZE L A L— MEBRARGEL TV A, #fH - IR (1992) Mk _Tna ko1, $EFTo
BIEICL DL AL — MNEBIZATE, RAREDHEMOEEREL, EITHREALA T4 PRI ND
dusty part (A%, 1981) CTRESIT b DD THD. A L — MEEB O EMMRNE— M I il L
THATE ENTWAA, WIR - #7(1979), #IR (1981), A (1985), Kanagawa (1986) o I&ifi# 23 4t
BT 5B BT TS, FHE-X O BRI Do 5 EHIA 52y TR WA A L — B
B &M, AT N22-28°E, 90-85°SE #/r L T\ 5.

BRI TR 2 5 ic 2 b & M & CITHEMSIC K& 2EV R /A oh, &RE00H bR T
HY, ZOMEICHT D MFEE FIZ NW-SE FRoORE RIREFTERFET L EEZHh, vk
BERNWTIE &R 5. /N -+ SR (1959) 134 75 BT o I8 A5 30 (2 3R J5 1] o0 W g (/N SRIBTJE) %& AHAE LT
2.

F26M LI ERKROREIZA S D A L— N BERH (R IT f i AL AL )
JE LI N30 E, 48° NW Db (J/E10em) (24448 L CHERH (N28' E, 85 SE) S#IZFEEL TV D



X. ¥ A& &

A (g 13 Ky OV o JE 3 Mgk 2 TR D R <0 R EEHERE ) O TN THRLIR B W & EIR & L, B
B — &S LA E R QIR FTAHER S 03047 L T DL S OBTIMERI I - AR A H R L
LTHAELENMEREL, MRREICEDRMADERICZ LD, |- HAEROHFRICH~RD & E
Fr oA RICE T 2 & RHIMD TZ LW, 205 HKEHIKIZ 000 9 2 BE & 21k & 3 D HERmIc >
W, i (1939 12 IC T HB (EFH, 1940) &4 Siviz, SABIE I 3403 5 MR AH & e
BRI L, — B EEOTHEENDH DI bO0 EME=%2 & L. ERARKEMIEND S
L, BEMFEICE L EoTHMAT DO, PRI HA T DU ORHRUIC OV TIE, HHR OB
FEHERRA) ONE - B, 1959 5 dbk, 1967) & g STV ey, B ORI KL, ok 5 2l
MHIR ZHEREH O —EITHE = RICHD WREERIH D & SN TVD GERIED, 1990 ;5 S HIEH,
1992).

X. 1. 1 ZXRE(Ty)

EBE EofhEicafi L, HEMEREMES, BRKERCE — A S R ERE T 5 LEEE
.

WER B

R R AR TR YU OV

S ARTETELS T O L HEFRIF LT B TIIAT E60 m LU R I IS < 43 L, % O HCE O+
BT > T, WEICHFOREIEOGENMEL 220, WK ORI ETHOMMBMHBETE L5 EFE27H). =
Ot AREWT/NRFEFHIZE VT HEESOm (T m OE S CARBRSAAT 5. BENTE O i
BV, HE1Bm U FICARER DML T D

BE SKIEHOWETI5m L L.

BR RICESE» 52508, AERIIRIEE R ICE CILE FE T a CaEmIc ST v L ME %,
g BRI AAE KN AEKE (15 m+) R, JKEkE L ME 2T (55281K) . BOKRAGH T
[ZR N TIEHAE O FEITMITT OERMEICZ LU 14 m Al DIKFRE S L Ma & ikTeds, Zoi I Mall
WL KRR TRFEEL TS, EFRRTCL HWVOBEHED (RIGAF &8 2) AW E TERIKE T L B

TR DR OB (e 225 em) bBO b D . BEE OBUT RICIREA (Ha, BEER) COAHKRD
HFE DRV T 2 VANOHER S, MENOHEMETHD. R v 7 =/ AL Monotis % & e
LONEZHERDOND.

LB R RIS T 2R ICHE SR D B — b0 BITRALAR DIE A S ERDE O BRI R

DORIREEFET H.



R "
O&"o%% g
OS%0
- ]
ST 3.240.4Ma
2
3.3+0.3Ma

Bl

SILhBLUX

L/
Ik B

RIR S

271 TR KR IR E O HUE AR R X

B RIGHE AT T A HUE ICHETE S A& KL B A B s (5527 [%1) 3 ONC (A a2 AL PE s 4y
Fi T DA T ORI A (FE27TEDICONT T 4y vay « M7y 7B ERREEITY, 33+103%
U32x£04Ma OHERERHFE LN, FORR, KREIX EEEERICtsn g 2 3B L.

X. 1. 2 XRESE8H#HK T

HBAFIT LM b BRI B I B2 A0, GHRATST I ETET 2/ NRB A0 &, A=l E T
BFATEIC AR AR R 6D, 20 OHERMITER RO ST TND b DD, BIKE %
ET, RN RERAIELNLV. KAUBBERIC /M 5, EHH (1940) MEERT-EHH & Lz HE
FiaEED T, T TIEREKORERR L LTy, Bl 5.

A PEIECALAH O R40-70 m (237 T 2 AHERRIE, OAESCWEIRS, Mllks, HisE O
THRLK-AFAKEEN SR, 7 VA RTD (R 7 = A AEERR) B L, Wik O 1T
UV NEEFEELETIRESHOMENORD. BIFTERREERCLIBTWD. FolfhEick
W CIIERE 15 m LA T IS O B0 B2 DHEREH N A LT 5.

728, PIED S F AT T O ES0 m B OEGEO R SN D LHEE, < —HER< LFHoH
W O3 AITFE D DALZRV. PIERENC RIET 2 R BEFHTIC I L 7= R I i pl e & v 5 &K
DIZL LA o fiBEZ R LTS, £, ZOREBREICITIFERULTOMBER AL T

20




281 BEAHIZ I 1T D RERT RSO IE CEKRATB O Ui+
LAEERO R RBEN G2 Y, B EMICEFRE L N, B, SRUERERE QB ER .

0, PHEFTELIZHAT D 2O XD 2/ NE R I EERT L0 O - RT HE R B E O WM B 5.

X. 2 % U % b)

AR U o W T HTREIC 3 e S 2 R FED /A1, A4 F TR STV 7an. LA LAl
T K90, AT HAMT D RKORERE L Lo MO — 1, RIS Sh 250
L, [RBRICAE IR AL VA 0 20 A1 3 2 LSS EEsT#eT28 HUE AR 2 8 0 — 50 b BUFTHEIC & 00 DAL 5 FIRE
TERH 5.

AHUHIZ N T, B EEE TE DB H X ORI Y T 25 L B2 5D b DIREE TIERWY



2, NERHIE P R100 m L FICAFTCHEL (B 1K), ZORRERIZOWTIEAHOBFRET
5. Tk, BERIEINA985) I LN, ZREEEFIC RSO IR OB mHER I, Vi T2k
LTCW5 EHRRTND.

HHHTRG AT, EEAR) IR A GRIGE ) , AR EHT = B0 ORE ) KOV /IR B GEpRE 25
) IR EDSER STV D . KAWEE T & 4 m fith OEENRI800 m (2 7z - THEL T
WAL F I ES) I O OFRIE R TR 0 O ALE 2 B BT ~EP M 23552 L G nab ), oWl i/
B 23 D% STV 5.

REET S5 R 5 O T 4 DIR A 5 Y, BAKEIZRH SN TV SR, h o TUIERTh 7
LI TWD . EHIC TR SNZBRIOKBFECRIA SN D K912 h, HHOBO I —HMRBEET
BIEShTW5.

X. Ji H o#E

AR B HUIE I QN 2 O A R T < A S ESM S LT b TV e, FRICARKIE g O b ok TR
B4l EHRE (LR, 1985), FRBIFRKDORIEL IS XL EEMTHo72. 2N HDO@FTWT Ll
B E A BN U 72 BEBRIE R AE R (O @FIRICHRT 26 DT, ZHDZ T AT U HME &b
IAFENRE LTHERI NS D TH S (LR, 1989).

A X O KRBFLNNE D TERIBIZIH T 2REH RGN L LTH LTV, BEMSIERIL S
7o LUTICA - @i (1960), 43 (1961) R0 A AHLEW = (1968) DEEHI b & SOV T 2R~ 5.

AFRINT P =B R O RATE I L O N ISRTET 2 PIks PITIRE L Tn 2. #EARIE 5 em 725 15 cm
T, Wi L7223 H1E200 m O HUBIZ R AL S ICH 1 km Hi< . S50 IXAALEREE, BERREREE, SEEKEE, M
HENGE, FEEREE, HARE, HENE, TOAVEENLAR LT, TAOVERINIE &EMIITICE VT H RS
LHAET D, GURERREX, AROT I LET —va VIBICE D EE320C, KIK270CE S Twn
5. TEEMEANREET60(g/D, 4 BARCEAIRT5.0(g/t), 3 BIRTIE3.0(g/t) TH 5. LT ICiE
Bk,

YT DH R RUIIARATH 2.

19054 (B1R384F) EAR N S bt D g ARERERIZ K o THID TRILMHER T

19074 (BAIR404F) AR H R D N, 18 1A 25 FRRE R 6.

19104F (BAVE434F) 24 #IX D — Al I L - THIREE 2 & ONT B R

19124 (RIE C4E) = Ik [ B IR

19194 (KIE 8 ) +Hpkf — DR EITED 5 .

19204 (KIE 9 4F) 2 &L v 34K L.

19224F (KRIE114E) Wik — & AL 3 o0 L [FRE MR E .

19254 (KIE144) AJFHR%E A 323 & L CHER A,



19294F (IR Fn 4 7)) HARGEE (B OfkE L 05.

19434F (IR FN184E) A LA I L D IRIL L, T_ToMisk # k. 2HKX % w4 EHL KBTS () IR

19494F (BEFN244F) A AP (BF) P EFLK 2B WVRET.

19504F (B4 FN254F) FFDH & F.

19514F (BEFN264F) T (104) & v LB %A,

19624F (FN374E) KL (BR) D#gE &7 % .

19704F (FEFn464F) B 2 7% L CRHILE 72 5.

19764F (FEFI514E) 42 i B 84,

Wb EmbheILE LT, RIFENIZIBWTERAIEILDOIENIIAREITORPEIL, Biael
EnH ot (PR, 1950). EAEANF OB TIIWA&EEL, WObFEOMwHEE T OBV T
IXBNRAT- A2 CER A S 4L, R 1 RE A0 LEB I Bk O 4R L CHERT L WL D FTIC B\ C b IFI g i
BIE S iz, ERBEEICBWLTHRMS-104E, WaOREARA b (i, 1950).

LI XA B W TR ERAE I B W T L =B R EORBUEITH LIRS IR Sh, SHEBHRESh
T35,

X Wk

LEFES (1986) BRI O B = BRI EJEREIC OV T, BRI R ET AATAR e, —44 -
HFHR—, #535%, p.35-49.

————(1983) &M = AL THH Monotis O HAEMERIER. T O 1—HFER. b, 335, pa3-
27.

——(1984) %M ZEAL T Monotis O EMFRIER. O 2—m AL Lo ME 2l & L
<. {bfA, 35%, p.1-15.

Ando, Y. (1987) Paleobiological study of the Late Triassic bivalve Monotis from Japan. Bull. Univ. Mus.,
Univ. Tokyo, no.30, p.1-109.

Bando, Y. (1964) The Triassic stratigraphy and ammonite fauna of Japan. Sci. Rep. Tohoku. Univ., 2nd ser.,
vol.36, p.1-137.

W E (1967) AFPEHWEBHROT VEF A b L ZORBAENIIE — AR =BROT EFA ML
Z DL ENIEE O 2—. HEME, vol.73, p.151-162.

Bando, Y. (1970) Lower Triassic ammonoides from Kitakami massif. Trans. Proc. Palaeont. Soc. Japan, N.S.,

no.79, p.337-352.

and Shimoyama, S. (1974) Late Scythian ammonoids from the Kitakami Massif. Trans. Proc.
Palaeont. Soc. Japan, N.S., no.94, p.293-312.

—————and Ehiro, M. (1982) On some lower Triassic ammonites from the Osawa Formation at
Asadanuki, Towa—cho, Tome-gun, Miyagi Prefecture, northeast Japan. Trans. Proc. Palaeont. Soc.

Japan, N. S., no.127, p.375-385.



Choi, D.R. (1970) On some Permian fusulinids from Iwaizaki, N.E.Japan. Jour. Fac. Sci. Hokkaido Univ.,
ser. IV, vol.14, p.313-325.

(1973) Permian fusulinids from the Setamai-Yahagi district, Southern Kitakami Mountains,

N.E. Japan. Jour. Fac. Sci. Hokkaido Univ., Ser.4, vol.16, p.1-132.

(1984) Late Permian-Early Triassic paleogeography of northern Japan. Geology, vol.12, p.728-

731.

Eguchi, M. (1951) Mesozoic hexacorals from Japan. Sci. Rep.Tohoku Univ., 2nd ser., vol.24, p.1-96.

KIRE 2 (1977) HEE-ZUIEWE —& IZEOME EMERERNERICONT—. RILRHE L
AR, no.77,p.1-37.

————(1987) FEEAL LAV AT VRS A ME —Z DML L L AR O S —.
H M, vol.93, p.823-832.

————(1989) ~VA%k. BAROHE 2 HtH, p.23-31, HALHARAL.

—— S E (1978)  FEESAL LU O~ ARBKE NS Xenodiscus DFEFL. HIEME, vol. 84, p.

37-38.

(1980)  FFEBAL o> B~V AR D Rotodiscoceras DFEGL & DETE. HE
HE, vol.86, p.484-486.

Ehiro, M.and Bando, Y. (1985) Late Permian ammonoids from the Southern Kitakami Massif, Northeast
Japan. Trans. Proc. Palaeont. Soc. Jap., N.S., n0.137, p.25-49.

Ehiro, M., Shimoyama, S.and Murata, M. (1986) Some Permian cyclolobaceae from the Southern Kita-
kami Massif, Northeast Japan. Trans. Proc. Palaeont. Soc. Japan, N.S., no,137, p.25-49.

WA T FEIEA - 2 KIB(1973) b Bl TEALBCKIE o B EkEE. HIFHA ), vol. 24, p.
113-121.

EE I - AHEIEA - $5ARZFRAE(1974)  FEEAL i ZEABRK R L— MO RBEWE. HiiH A W,
vol.80,n0.12, p.619-625.

Héntzschel, W. (1975)  Trace fossils and problematica. In Teichart, C.ed Treaties on Invertebrate Paleontology,
part W, Miscellanea. 269p., Univ. Kansas Press and Geol. Soc. America.

FYUETURR (1954) AL (B AHT HIETES) . §1AEIE, p.36s.

Harada, T. (1890) Die Japanischen Inseln, eine topographischgeologische Ubersicht. Verlagvon Paul Parey, Berlin,
126p.

RAVGLKER (1967) B SRR BF O MUE SARORFZE.  BAL KM AP R, no.64, p.1-45.

Hayami, I. (1957a)  Liassic Bakevellia in Japan. Jap. Jour. Geol. Geogr., vol.28, p.47-59.

———(1957b)  Liassic Gervillia and Isognomon in Japan. Jap. Jour. Geol. Geogr., vol.28, p.95-106.

(1958a) Liassic Volsella, Mytilus and some other dysodont species in Japan. Trans. Proc. Palaeont.

Soc. Japan, N.S., no.29, p.155-165.

(1958b)  Supplementary descriptions of the Liassic pelecypods from the Kuruma and Shizukawa

groups in Japan. Trans. Proc. Palaeont. Soc. Japan, N.S., no.30, p-193-200.



HK B (1958c) AT A T AD ZAHEBEZOWT @) . HUEHE, vol.64, p.31-314.

(1958d) A review of the so—called Liassic “Cyrenoids” in Japan. Jap. Jour. Geol. Geogr., vol.29,
p.11-27.

(1958e)  Some Hettangian pelecypods from the “Trigonia-sandstone” of the Shizukawa Group in

northeast Japan. Jap. Jour. Geol. Geogr., vol.29, p.99-110.

Hayami, L. (1959) An additional note on the Liassic “Cyrenoids” in Japan. Trans. Proc. Palaeont. Soc.
Japan, N.S. no.34, p. 78.

HWK K (1960a) At Lo P o T ifdr R LA 8 OJEAL & oA, HEHE, vol.66,no.778, p.465.

Hayami, I. (1960b) Jurassic inoceramids in Japan. Jour. Fac. Sci. Univ. Tokyo, sec.2, vol.12, pt.2, p.277-

328.

(1961a)  Successions of the Kitakami Jurassic.Jurassic stratigraphy of South Kitakanmi, Japan, I.

Jap. Jour. Geol. Geogr., vol.32, no.2, p.159-177.

(1961b) Sediments and correlation of the Kitakami Jurassic. Jurassic stratigraphy of South Kita-

kami, Japan, II. Jap. Jour. Geol. Geogr., vol.32, no.2, p.179-190.

(1961c)  Geologic history recorded in the Kitakami Jurassic. Jurassic stratigraphy of South Kita-

kami, Japan, III. Jap. Jour. Geol. Geogr., vol.32, no.3, p.191-204.

WA % (1961d)  MIESAL LY = TRICEIT % 2,3 OF L. HIEME, vol.67,n0.790, p.403-404.

Hayami, I. (1961e) On the Jurassic pelecypod faunas in Japan. Jour. Fac. Sci. Univ. Tokyo, sec.2, vol.13,
p-243-343.

HK A% (1962)  AFY 2 T O RIERERHT AL 510 & B KIS T (Jurassic pelecypod
faunas in Japan with special reference to their stratigraphical distribution and biogeographical pro-
vinces) . Jour. Geol. Soc. Japan, vol.68, p.96-108.

i) 5 —RE (1947) b Ll S0 A 5 0 AT 7 vh S = BSR OB P It T HETME, vol.53, nos.
622-627, p.79-80.

————(1951a) db EILHETH O = EkdkE. HEWE RS AR =8ROHE ), p.7-23.

————(1951b) ‘B SRR T BRI O BIEHE . SR & HUE, vol4, p.17-19.

SIHFE 96D BEHIRKRAIILOIRIZ OV T, FRILHE, vol.11, p.66-69.

fEdE E(1939)  EHRAEAREE) NI IE OME (F8) (b b ILHIpE O FEAr ARITFIE ) . HUEDHE,
vol.46, no.548, p.231-242.

———— - BBEIR (1940) b LR SR O BT IS B T BB HUED S AR BT TR, no. 34, p.l-
40.

Ishibashi, T. (1978) A Middle Triassic Ammonite from the Isatomae Formation, Kitakami, Japan. Mem.
Fac. Sci., Kyusyu Univ., Ser. D, Geol., vol. XXV, p.25-31.

AIRFEZ - BIRERS « R EH U (1969)  EEEAEMRICE L HE v b X hrhoy T o &
FAH, no.232, BARIZEIT L2V Z DpEIR, p.221-231.

AIEFNE (1985)  FEERAL LU RIS T SIS L ONR L— P~ EBHOTE B, HUEHE, vol.



91, p.309-321.

Ishii, K., Okimura, Y. and Nakazawa, K. (1975) On the genus Colaniella and its biostratigraphic
significance. Jour. Geosci. Osaka City Univ., vol.19, art.6, p.107-138.

Ishizaki, K. (1964) Middle Permian ostracodes from the Iwaizaki Limestone, Notheast Japan. Tohoku
Univ., Sci. Rep., Ser.2, vol.36, p.139-160.

HIE— - AIREE(1966) At B AESE OWFE — & IS OB AR - IS HUE B
—. HACKRHVE AT, no.62, p.35-53.

i EORZTKESHR (1983a) 53D 1INFOWOEARN. EMEIE A RE [&d)I175), 33p.

——— - (1983b) 55y LFEMFZ K. no.6370-8. &H)IE.

HBHOP - il ¥ - KEP 1 (1985) RADTVE L. (AAROAK4), HIGEE, 226p.

BRHEBERER (1979)  FERAL b IS Sor B D O S8R (E 0 1) —EFR OB HE
M, vol.85,n0.12, p.737-751.

———(1983) EHHRBCKHUROTIFER OB — & ITRREOMEM- Y HEFEYIZ OV T, M

EkFLE, vol37,no.3, p.147-161.

(1984) B AL - 1Ly g R A i o0 TS = B SR R O HEREBR BT, HIUELME, vol.90, no.

12, p.875-888.

Kamada, K. (1989) Coarse clastic sedimentation in the Triassic offshore sequence of Southern Kitakami
Mountains, Japan. In, Taira, A and Masuda, F., ed., Sedimentary Facies in the Active Plate Margin.

p.365-375

(1991) Upper Permian to Middle Triassic sedimentation and its tectonic implication in the

Southern Kitakami Belt, Japan: Preliminary report. Proceedings of Shallow Tethys 3. p.423—432.

SRHRBEAER (1992)  FEHBAL L, FhEIGAHEO T ZE8RICAH LN DN E Y 7 IRBEEE. JLRTR
BEME, 675, p.25-33.

—— < JURTARR - BL #5(1983)  EURUL - SIRHUR OO TS SRR VB S O MERRER . W) MR HERR
Mo, %25, p.33-39.

(1984)  mAERAL bl R =B R O IRMEHERN . AR AL SRR 22 3

WE, p.10-12.

(1988)  FEESAL LIl T =R O A b — LA HERIH. HIER, vol. 10, no. 8, p.494-

498.

— - TNET - EVUT - B (1992) b LR PRI A D TR G CHTRR) O HERS
M7 vvary - 7y 78R LRTRFHERLE, 685, p.41-47.

— - WERSCE(1992)  RZAMIOME . Mk B HFFEE A (575 O TR XE) ,  HUE TR AT
69p.

Kambe, N. (1963)  On the boundary between the Permian and Triassic Systems in Japan. Rep. Geol. Surv.
Japan., no.198, p.1-66.

MEEF - FFEIEAN « RERE T (1968)  FAFBAL L 0 B RBAMME O LAk 3 K OHERIBREE.



A, vol.20, p.1-11.

— - BEER 961 50 1 HEKIE TRAIE ) B K ORBEAE. HUERRAERT, 73p.

Kanagawa, K. (1986) Early Cretaceous folding and cleavage in the Kitakami Mountains, analysed in the
Ofunato Terrane. Jour. Geol. Soc. Japan, vol.92, p.349-370.

Kanisawa, S. and Ehiro, M. (1986) Occurrence and geochemical nature of phosphatic rocks and Mn-rich
carbonate rocks in the toyoma Series, Kitakami Mountains, Northeastern Japan. Jour.Japan Assoc.
Min. Petr. Econ. Geol., vol.81, p.12-31.

IO 1 (1958)  FE AL b LR OR 5 ORI R S S TR R S S OB IE (2 0 2) . HUEHE,
vol.64, p.464-473.

———1971) b B o FEACESE (RAE), HUEME, vol.77, p.415-440.

FHIEA - /NPT (1968) b Ll SR E S DAL Apisy. %595, vol.60, p.75-91.

Katada, M., Isomi, H., Ohmori, E. and Yamada, T.(1963) Chemical composition of Paleozoic rocks from
Kiso district and of Toyoma clayslates in Kitakami Mountainland: 1. Chemical composition of

pelitic rocks. Jour. Japan Assoc. Min. Petro. Econ. Geol., vol.49, p-85-100.

(1964) Chemical composition of Pleozoic rocks from northen
Kiso district and of Toyoma clayslates in Kitakami Mountainland: Supplement. Carbon and carbon
dioxide. Jour. Japan Assoc. Min. Petro. Econ. Geol., vol.52, p.217-221.

SN #1991 BAROEAERAL ALEEY > T OBTE. ERk 2 48R R R BT R R
p-1-10.

JIASHFER (1990)  HEEEBO & AR —& ITZ ORI OV T—. SCEE - FrEbisE TESIRICE
T2 sk B 2R 0 JERERIITSE S, p.209-262.

ek 15 (1967) 2 0 54D 1 EHIRHE KR L ONERBTE. B, p.1-32.

ANBRE—(1951)  AARHDTHVERSE, iR, WA EIE, 365p.

Kobayashi, T.(1941) The Sakawa orogenic cycle and its bearing on the origin of Japanese Islands. Jour.

Fac. Sci. Imp. Univ. Tokyo, Sec.1I, vol.5, p.219-578.

(1945) Notaculites toyomensis, a new trail found in the Upper Permian Toyoma Series in Nippon.

Jap. Jour. Geol. Geogr., vol.20, p.13-18.

(1947) On the occurrence of Seymourites in Nippon and its bearing on the Jurassic
palaeogeography. Jap. Jour. Geol. Geogr., vol.20, p.19-31.
—— + Mori, K. (1954)  Studies on the Jurassic trigonians in Japan, Part II. Prosogyrotri gonia and the

Trigoniinae. Jap. Jour. Geol. Geogr., vol.25, p.155-175.

(1955) The Vaugoniinae from the Kitakami Mountains in north Japan. On the

Jurassic trigonians in Japan, Part 1III. Jap. Jour. Geol. Geogr., vol.26, p.73-88.

+ Tamura, M. (1959) The bearing of the trigoniids on the Jurassic stratig raphy of
Japan -Studies on the Jurassic tigonians in Japan, VI. Jap. Jour. Geol. Geogr., vol.30, p.273~
292.



——— + Tamura, M.(1955) The Myophorellinae from north Japan. Studies on the Jurassic trigonians
in Japan, Part IV. Jap. Jour. Geol. Geogr., vol.26, p.89-103.

MR (1964)  RANBTEG L0 O =8k L Z OB HSEREE, 15%, p.47-52.

W B (1966)  EIRIMTIEET D UL LRBOKRHER QRS O A RE. HUEHE, vol. 72, no. 9, p.
427-437.

AR SF(1929)  BERIDRA - EE) AT OB, ALK HE & A 255 (MS.) .

FSRE— (1982) b L Lt pe 5 B R LR O A AL iR L BE R HUE AR 4 %5 (MS)

Mabuti, S. (1933) Jurassic stratigraphy of the southern part of the Kitakami Mountainland, Northeast

Japan. Proc. Imp. Acad. Japan, vol.9, p.313-316.

(1935)  On the occurrence of Stacheoceras in the Kitakami Mountainland, northeast Honshuu,

Japan. Saito Ho-on Kai Mus. Res. Bull., vol.6, p.143-149.

Matsumoto, H. (1953)  The Cretaceous System in the Japanese Islands. Jap. Soc. Prom. Sci., P.1-324

Matsumoto, H. (1981) Developmental Process of Alluvial Coastal Plain related to the Holocene Sealevel
Change. Sci. Rep. Tohoku Univ., 7 ser. (Geography) vol.31, p.155-171.

PEOIEME(1944) WS O JEALAONLE K OVEKIEIC DUV T HUEHE, vol.51, p.83-90.

Minato, M. (1950) Toyoma-Sea, the Late Permian Inland-Sea in the Kitakami Mountainland, NE. Hon-

shu, Japan. Proc. Japan Acad., vol.,6, p.80-86.

(1955) Japanese Carboniferous and Permian corals. Jour. Fac. Sci. Hokkaido Univ., ser.4, vol.9,

no.2, p.1-202.

—— + Gorai, M. and Hunahashi, M. (1965 ed)  The geologic development of the Japanese Islands. Tsukiji
Shokan, Tokyo, 442p.

—— + Hunahashi, M., Watanabe, J. and Kato, M. (1979ed) Variscan geohistory of northern Japan: The
Abean orogeny. Tokai Univ. Press, 427p.

A EN T - BREPERES - AR W (1988)  HERSET = ESRMAELAIC OV T, AAME R HISE A

RIS, p.292.

———— < /NEFEE - (1991)  ESRIMEERSETEE R S BACAEIC OV T (). RARHE R HISE TR
DB S, p.275.

Minoura, N. and Ono. K. (1992) Scythyan Ichtyosaur from the Kitakami Mountains, Northeast Japan.
abstract of 29th Int. Geol. Cong. Kyoto, vol.2, p.351.

AR OE(1989) GEHJIRTOHE. EHJIREE. & 1%, p.101-176.

Mori, K., Tazawa, J. and Kamada, K. (1990) Peleozoic and Mesozoic sequences in the Southern Kitakami

Mountains. The 3rd Int. Symp. Shallow Tethys Guidebook for Field Trip, no.2, p.1-55.

Morikawa, R. (1960) Fusulinids from the Iwaizaki Limestone. Sci. Rep. Saitama Univ., ser.B., vol.3,p.

273-299.
BRISER - VERRBUS - Selrient - S B - RAGRHERL - RET - R oS - A HIESC - 450 B -
B - @SR (1958) AR A IS O B . EATS 2 BURIE B /& S, psl-



90.

SPERE (1969)  HALH T Z RN R OIRERSS . A8k, vol.62, p.55-65.

Moriya, S. (1972) Low-grade metamorphic rocks of the northern Kitakami Mountainland. Sci, Rep. Tohoku
Univ., Ser.3, vol.11, p.239-282.

BA TR (1991) B EENTEH O KA EIEIC OV T, AAG A2 140/ Fl S TE S .
p- 36

Murata, M. (1964) Some Middle Permian Aviculopectinidae from the Kitakami Massif, northeast Japan.
Trans. Proc. Palaeont. Soc. Japan, N.S., no.54, p.215-233.

AHIESC(1968)  BKJE OWABI L AREL Z DT BE#). LA, no,15,p.16-21,1 tab.

Murata, M. (1969) Molluscan fauna of the Toyoma Formation (Late Permian). Saito ho-on Kai Mus. Res.

Bull.,no.38, p.1-22.

(1973) Triassic fossils from the Kitakami Massif, Northeast Japan, Partl, Pelecypods and
brachiopods of the Osawa and Fukkoshi formations. Sci. Rep. Tohoku Univ., 2nd ser., Special vol.,

no.6, p.267-275.

and Bando, Y. (1975) Discovery of late Permian Araxoceras from the Toyoma formation in the

Kitakami Massif, Northeast Japan. Trans. Proc. Palaeont. Soc. Japan, N.S., 1n0.97, p.22-31.

AHIES « FIIIE—1979) Jb ELMICH T 5L AR-ZBRESMTEOET L L =B8R RES. f&
AR PR ALEE (M%), vol.11, p.11-31.

K HHE = (1940)  SEEIHL MO B, ALK MV AW 25 E (MS) .

Nakazawa, K. (1960) Two Permian nautiloids from Japan. Jap. Jour. Geol. Geogy., vol.31, nos. 24, p.
121-127.

——(1964a) On the Monotis tipica zone in Japan. Mem. Coll. Sci. Univ. Kyoto, ser. B, vol.30, p.21-39.

HFIRET (1964b) B =R Monotis tipica # 2BV T, HIEHE, vol.70, p.523-535.

and Newell, N. D. (1968) Permian bivalves of Japan. Mem. Fac. Sci. Kyoto Univ., ser B, vol.

35,p.1-108

AR (1968) A AOIIRRE (T5).

ANEARAE (1988) AL HAD AHR. HIEKELE, vol.42, p.385-395.

FAPRSEIE (1981)  BEERAL AL EE - B2 51 5 A L — MEEDHARAE. HUEME, vol.87, p.657-673.

Oho, Y.(1982) Effective factors controlling cleavage formation and other microstructures in the South
Kitakami Mountains. Jour. Fac. Sci. Univ. Tokyo, Sec.1I, vol. 20, p.345-348.

ANHEFED (1937) b BILMBCARRATE O A I « FIRFE AR 7 1SN T UM, vol. 44

p.168-186

(1956) At Lo E. HFRMEBAEL. HFR, 189p.

(1969) At LI HIELRE. B KRB M AT, vol.69, p.1-239.

(1981) At )i E [ (200553 D 1) 36 L ORI . R4 HiUB AR 7 S 5 P 208 48 BR A FIAT,

307p.




— - BWOHAE] (1958a) b Bilid, ZESREEEICHT DRI ICOWT. B, vol. 64, p.
265-266

(1958b) L =ERMEBERIZOWT. HEHE, vol.64, p.481-493.
(1959)  T#E K OHEH =8 R MABRIC OV T, BALKME & AEMIF R, no. 50,

p-1-69.

Onuki, Y. and Bando, Y. (1959) On some Triassic ammonites from the Isatomae Formation. Jap. Jour.
Geol. Geogr., vol.30, p. 97-103.

AUV L s ZERT =X =T (1975)  HARIZEBTSEUVA - SERERHIOBRF & xt. HE
#E, vol.80, p.165-184.

WOEEFR(1959) A A AE OfF b, HUEME, vol.65, p.457.

Sakagami, S. (1960) Hayasakapora, a new Permian bryozoan genus from Iwaizaki, Miyagi Prefecture,
Japan. Trans. Proc. Palaeont. Soc. Japan, N,S., no. 39, p. 321-323.

———(1961) Japanese Permian Bryozoa. Palaeont. Soc. Japan, Spec. Pap, no. 7, P. 1-58.

———(1967) B AOHAEMRERBIDOWIIE. Contr. Cel. Prof. I. Hayasaka’s 76th Birth., p.145-163.

VEREIED) (1985)  75HE) #9935, p.1-615

Sato, T. (1954a) Decouverte de Tmetoceras dans le plateau de Kitakami au nord du Japon. Jap. Jour. Geol.
Geogr., vol.24, p.115-121.

————(1954b) Hammatoceras de Kitakami, Japon. Jap. Jour. Geol. Geogr., vol.25, p.81-100.

ek IE1956) AGAALIEIC S LW AR T Y = T Rxtth. HEHE, vol.62, p.490-503.

Sato, T. (1957) Biostratigraphie de la serie de Shizukawa (Jurassique inferieur) du Japon septentrional.

Jour. Fac. Sci. Univ. Tokyo, ser. 2, vol. 10, p. 313-350.

(1958)  Supplement a la faune de la serie de Shizukawa (Jurassique inferieur) du Japon septen-

trional. Jap. Jour. Geol. Geogr., vol.29, p.153-159.

(1962)  Etudes biostratigraphiques des ammonites du Jurassique du Japon. Mem. Soc. geol. France,

nouv. ser., vol.41, p.1-122.

(1985)  Guidebook to Japanese Jurassic. Circum-Pacific Jurassic Research Group. IGCP Project

No.171. p.1-59.
Ve IE - fE HE=(1988) b BEILHEEEHJIHG O 2 T RICR O D SRS, HIERE S, 42%,
p.336-345

PeiEEsE (1986)  FLRERtSE TRULMETH) LV BEH Lm BEAAGIRE v /LA & 2 oA, Himik
ek, 51%, p.205-208.

ERE S - BREBEARE (1991)  HHEAELGOMRAEIC OV T, ARG EDFRI9NEAESHRIEES,
p-55.

W T (1987)  HEIE O BRI, 2 MERE, vol.96, p.442-449.

SR B (1986)  EEGERAGE TSUAM TERAE = 7 ORALREIR. HIFHH ), vol.37, p.467-470.

Shibata, K., Matsumoto, T., Yanagi, T. and Hamamoto, R. (1978) Isotopic ages and stratigraphic control



of Mesozoic igneous rocks in Japan. Contr. Geol. Time scale, Amer. Assoc. Petrol. Geol., p.143-164.

el EeM ke EmAILT(1977)  db Bl ARTER S - kLA O FRL EHE, vol. 72, p.119-
120

BIFH L) (1940)  EIRASKMBERTE G O MBI EL & T, AL RIS AR, no.33, p.1-72.

Shikama, T., Kamei, T. and Murata, M. (1978) Early Triassic ichthyosaurus, Utatsusaurs hataiigen. et sp.
nov., from the Kitakami Massif, North-east Japan. Sci. Rep. Tohoku Univ., 2nd Ser. (Geol.), vol.
48, nos.1-2.

Shimizu, S. (1930) On some Anisic Ammonites from the Hollandites beds of the Kitakami Mountainland.
Sci. Rep. Tohoku Imp. Univ., 2nd ser., vol.14, p.63-74.

Sugiyama, T. (1942) Studies on the Japanese Conularida. Jour. Geol. Soc. Japan, vol.49, p.390-399.

Takahashi, H. (1969) Stratigraphy and ammonite fauna of the Jurssic System of the Southern Kitakami
Massif, northeast Honshu, Japan. Sci. Rep. Tohoku Univ., 2nd ser., vol.41, p.1-93.

PR ms B8 (1987)  EIRIRKANA TR &V EET 2 T AR b . 1@ R RS RO, 551
%, p.23-39.

FRSCH(1977)  mEHS AL L o A RHEAE I BE9 5 = ORE. HIFFTH#, no.20, p.61-73.

————(1981) FIERAL LAERS - AR AR S O RS ¢ & <IZR L— MESBR L OBl MRS
92456, no.26,p.43-57.

Takizawa, F. (1985) Jurassic Sedimentation in the South Kitakami Belt, Northeast Japan. Bull. Geol. Surv.
Japan, vol.36, p.203-320.

FRCH - —QER - FHIEAN974) &I Lo ME. Mgt E AT 7285 (5 500 1 B,
HEFRA T, 62p.

—— - SREBERES - - ALRFI (1990)  BORMU O HIEL. M HUE TR (5 5 D 1
HUEE), HUEFHART, p.126.

MR (1979) R - HERFHT ORI (T 2, ZEAE & VL L ORI 2 &5 T).
HE = =2 — A, 10.300, p.28-45.

— - ARFML - R OEE - I JE - AHIEA(1984) CAEHUN O B . S E DT eSS (5
Jigy 1 HUEKIE), #HEFHERT, 103p.

———— « IEIFEAR(1978) AL - HEBSHOT O (20 1), Y2 TREoMMEE. ME= 2 — X,
no.291, p.49-61.

Tanaka, K. (1977)  Cretaceous Systems. In Tanaka, K. and Nozawa, T. ed. Geology and Mineral Resources in
Japan. p.182-206.

Tazawa, J. (1975) Uppermost Permian fossils from the Southern Kitakami Mountains, Northeast Japan.
Jour. Geol. Soc. Japan. vol.81, p.629-640.

HIUGL— (1992) 7 U7 O P fll~L MBI IE 7 + —F & T OB B A EEME. HEME, vol.
98, p.483-496.

RARFLE B LA PE R X R B R BT AR (1992) KRG &R o £ s L UV



Al PE R AT T R DN A . P.1-26

Terashima, S., Ando, A., Okai, T., Kanai, Y., Taniguchi, M., Takizawa, F. and Itoh, S. (1990) Elemen-
tal concentrations in nice new GSJ rock reference samples “Sedimentary rock series”. Geostand.
Newsleter., 14, p.1-5.

il B (1969)  BOkHUS O, RS WTRE & A L — R ESBE O AR RIS SV T HUETHE, ol
75,p.77.

MR K SR ILAR (1894a)  BERTA R O AEEICEEV T, HIZAMERE, vol.6, p.11-17

————(1894b) FERIREO P ARV T. (RPEOFEX). HPHEGE, vol.6, p.80-83.

ST B YRR (1950) B IR oM &R, Ei AR T, 140p.

FAB R (1918)  AARZEACE OB R, HUEME, vol.25, p.385-389.

—(1964) AFICET D THEF - ZERGEROME L. Jb ki), HteHE, vol.73,p.1-7.

Yabe, H. and Hayasaka, L. (1915) Palaeozoic corals from Japan, Korea and China, I. Michelinia and
Favosites. Jour. Geol. Soc. Japan, vol.22, no.260, p.55-70.

and Mabuti, S. (1935) On two Upper Palaeozoic nautiloids from Japan and China. Jap. Jour.
Geol. Geogy., vol.12, nos.1-2, p.9-12.
—— + Shimizu, S. (1925) A new Lower Cretaceous ammonite, Crioceras ishiwarai, from Oshima,

povince of Rikuzen. Jap. Jour. Geol. Geogr., vol.4, p.85-87.

(1933) Triassic deposits of Japan. Jap. Jour. Geogr., vol.10, p.87-98.

e —HE(1989) HADHE 2. HALMT 257 5 2- Q) SEARIEIR. p.196-199, Sl A,

W 5@1957) WA (7). HsABGEE T, #aHIRES, 116p.

Yokoyama, M. (1904) On some Jurassic fossils from Rikuzen. Jour. Coll. Sci. Imp. Univ. Tokyo, vol.18, p.
1-13.

———(1914) On a Jurassic ammonite from Rikuzen. Jour. Geol. Soc. Japan, vol.21, p.41-42.

EHHFER Q9D BB Y 5 ATz AL LA T~ LUV 2CRHEREE . A AU R B 984
WREWHES, p.127.

———— < JIFMEA - BILSRE (1992a)  FEHRAL LT~V A RICH T 2R E ik 02 &, AARHE Y
BV STHMES, p.119,

——— - BTIISRTE - IEE FR - JIAHE A (1992b) B AL B A i B HL I 0 ~OL 2R T O TR
HERE} S, vol.46, p.97-104.



QUADRANGLE SERIES
SCALE1 : 50,000

Akita (6) No.71

GEOLOGY

OF THE

TSUYA DISTRICT

By
Kotaro Kamabpa

(Written in 1992)

(ABSTRACT)
GEOLOGY

1. OUTLINE

The Tsuya district, a quadrangle of latitude 38°40'-38°50'N and longitude 141°30'-
141°45'E, is located in the southernmost part of the Kitakami Mountains (Kitakami Sanchi),
Northeast Japan. The east side of the district is characterized by rias coast that is facing the
Pacific Ocean. A low relief erosion surface is developed in the district about 100m below.

In the geotectonic divisions the southern half of the Mountains belongs to the South Kitakami
Belt and consists of Paleozoic and Mesozoic rocks ranging from Silurian to Cretaceous in age.
The Paleozioc and Mesozoic strata contain much neritic sediments such as slate or shale, sand-
stone, limestone, volcaniclastic rocks which yield many invertebrate fossils, e. g.coral, trilo-
bites, brachiopods, gastropods, pelecypods, cephalopods. These strata are designated as the
standard biostratigraphical successions in Japan.

In the Tsuya district, middle Permian to lower Cretaceous successions are distributed and
consist mostly of clastic seaiments, especially rich in muddy sediments, and have several uncon-



Table Summary of geology in the Tsuya district.
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formities associated with certain changes of sedimentary facies.

The Paleozoic and Mesozoic strata of the district are complicatedly deformed by folding and
faulting. The Cyonomori and Daijyobo synclin from the north to the south are of largest struc-
tural elements. The axes of these folds has NNE-SSW trending. Compressive forces in approx-
imate east-west direction during middle Early Cretaceous time produced strong slaty cleavage,
especially in Permian and Triassic strata.

The Permian to lower Cretaceous strata are intruded by late Early Cretaceous granitic rocks
and porphyrite dikes. These granitic intrusions have had a contact metamorphic effect on the
surrounding rocks.

The younger sediments, Pliocene deposits of nonmarine facies rest sporadically on the older
formation. Holocene alluvial deposits associated with marine deposits lie underground along
rivers.

On the description of the stratigraphy, this district is subdivided as follows. Tsuya Area (nor-
thern part of the district), Utatsu Areas (southern part of the district).

2. PERMIAN

The Permian strata in the South Kitakami Belt is divided into the Sakamotozawa, Kanokura,
and Toyoma Formations (or Series) as the standard stratigraphic division. These Permian
stataare composed mainly of shallow marine clastics and are accompanied with carbonate
rocks.

The Middle Permian Iwaizaki Formation and Upper Permian Toyoma Formation crop out
in the Tsuya area of the district, and the upper Permian Suenosaki and Tanoura Formation are
distributed in the eastern margin of the Utatsu area.

The Iwaizaki Formation, over 200m thick, corresponds to the Kanokura Formation. The
Formation is comprised of mainly fossiliferous reef limestone. Its lowermost part contsists of san-
dy slate which yields Stacheoceras. The limestone contains such marine fossils as fusulinids, cor-
als, brachipods, crinoids, cephalopods, ostracods, bryozoans and others. Morioka et al.
(1958) distinguished Monodiexodina matsubaishi, Pseudofusulina Paramotohashii, Lepidolina multisep-
tata zones in ascending order (Ehiro, 1989) in the formation.

The Toyoma Formation, 450m thick, is represented chiefly by black slate. Its lower part is
frequently interbedded and interlaminated with sandy slate and sandstone. This part also
reveals slump folds and sandstone slump block showing slop—channnel sedimentation. The
Toyoma Formation is poor in fossils on the whole, but pelecypods, gastropods and plant fossils
occurlocally. The occurrence of Araxoceras cf. kiangsience shows that the formation is correlated
with the Wuchiapingian Stage (lower-middle Dzhulfian) in southern China.

Suenosaki and Tanoura Formation in the Utatsu area correspond to the Upper Permian
Toyoma Formation. They are represented chiefly by black sandy slate and slate, and frequently
interbedded with sandstone and pebbly mudstone. The basal part of the Tanoura Formation
contain thick interbedded sandstones with fossil and rests conformably on the Suenosaki For-
mation. Coarse clastic facies in these formations are regarded as channel fill deposits in a slope
environment (Kamada, 1992) . Pebbly mudstone and sandy slate in the Suenosaki Formation
yields Timorites, Araxoceras, Prototoceras and gastropods and pelecypods. Calcareous nodules in
the basal part of the formation contain Lepidolina kumaensis, L. multiseptata. Slate, sandstone and



pehhly mudstone in the Tanoura Formation yield pelecypods, gastropods, Palaeofusulina, Col-
aniella aff. inflata. The slate of this formation shows characteristics of strong slaty cleavage and is
famous for roofing slate.

3. TRIASSIC

The Triassic, Scythian to Anisian Inai Group, is widely distributed in this district. The Inai
Group is made of clastic marine sediments on the whole and shows two sedimentary cycles from
the viewpoint of vertical change of grain-size. The group is divided into five stratigraphic units,
the Hiraiso, Osawa, Fukkoshi, Isatomae, and Rifu Formations in ascending order. But the
Rifu Formations is distributed outside and the other Formations in the group crop out in the
southern Kitakami Moutains. The group is more than 2500 m in total thickness.

The Hiraiso Formation, 170 to 200m thick, consists mainly of coarse- to medium-grained
sandstone with conglomerate at the basal parts of the formation. The main part of the Forma-
tion is composed mainly of sandy mudstone with storm sheet sandstones. These storm
gererated deposits abound in bivalves such as Eumorphotis, Entolium, Gervilleia, Pecten, etc. (Ban-
do, 1964) . The Osawa Formation is 360m thick and is mainly composed of calcareous streaky
slate with intercalations of dark greenish or grayish sandstone. This formation yields a fauna of
ammonoids, pelecypods, brachiopods and reptiles. From the occurrence of Arnautoceltites, Colum-
bites, Subcolumbites, Prenkites, Eophyllites, Leiophyllites etc. The geologic age of the formation is
assigned to late Scythian of Triassic, namely from Columbitan to Prohungaritan (Bando &
Shimoyama, 1964) .

The Fukkoshi Formation, 120-400m in thickness, is mainly composed of medium- or thick-
bedded alternation of sandstone and laminated slate in the lower part and sandstone with con-
glomerate in the upper part. The vertical variation of sedimentary features and facies associa-
tion indicated the formation was deposited as a progradational submarine fan (Kamada, 1984) .

The Isatomae Formation, more than 1,800m in thickness, is mainly composed of laminated
sandy slate with thin intercalations of calcareous sandstone. The sandy slate is characterized by
remarkable bioturbation. Hollandites. Leiophyllites, “Danubites” , Stria etc. are found in this forma-
tion (Onuki & Bando, 1956) . From these fossils, this formation is assigned to the Anisic of Mid-
dle Triassic.

The upper Trissic Saragai Group is subdivided into the Cyonomori and Shindate Formation
inascendig order in the district. The Shindate Formation rests uncoformably on the Lower to
Middle Triassic Inai Group.

The Shindate Formation, 110-230m in thickness, is composed of coarse- to medium-grained
sandstone with conglomerate and coaly shale in the lower part. The sandstone in the upper part
of the formation is interlaycred with acid tuff layers in the Utatsu area.

The Cyonomori Formation, 150-300m in thickness, consists of sandy mudstone and
mudstone with sandstone in the lower part of the formation. These mudstone facies are
characterized by bioturbation. This formation abounds in bivalves such as Monotis scutiformis,
M. ochotica, M. zabaikalica, with Neoschizodus, Oxytoma, Tosapecten, Dictyoconites, Placites, Arcestes,
Rhacophyllites (Ando, 1986). Nakazawa (1964) reported that the formation corresponds to
Norian by Monotis fauna.



4. JURASSIC

The Lower Triassic to Lower Cretaceous strata of the South Kitakami Belt occur in three
meridional subbelts: the Western, the Middle and the Eastern Subbelts. The Jurassic strata in
the Utatsu area belong to the Western Subbelt, and the Cretaceous in the Oshima at the north
central part of the district belong to the Middle Subbelts. The Jurassic sequences in the Utatsu
area are divided into two groups, the Lower Jurassic Shizugawa Group and Middle to Upper
Jurassic Hashiura Group. The Shizugawa Group covers the Middle Triassic Isatomae Forma-
tion with an unconformity and consists of two formations, the Niranohama and the Hosoura
Formation in ascending order.

The Niranohama Formation, 130 m thick, consists of sandy shale with a subordinate amount
offine-grained sandstone. The formation is restricted only to the eastern parts of the “Jurassic
basin” of the Utatsu area. Very abundand fossils of bivalves and gastropods are contained in the
formation. They are represented by Burmesia japonica, Geratrigonia hosourensis, Trigonia senex.
Meleagrinella and others (Hayami, 1961a).

The Hosoura Formation, more than 135m in thickness, consists of wellbedded and abun-
dant laminated sandy shale in the lower part. In the upper part of the Formation, thick bedded
sandy shale is found with sandstone. This Formation contains many ammonites such as
Schlotheimia, Arnioceras, Harpoceras, Tmetoceras, Hosoureites, Hanmmatoceras, Planammtoceras, etc.
(Sato, 1962) in addition to bivalves. These ammonites indicate Sinemurian to Aalenian dating.

The Hashiura Group covers the Lower Jurassic Shizugawa Group unconformably. The
group shows two sedimentary cycles in major scale and is divided into the Aratozaki and the
Arato Formations in the Utatsu area. The aratozaki Formation, 55 m thick, consists of pebble-
conglomerate, medium to fine-grained sandstone, sandy shale and shale from the base upward.
This formation shows a noticeable lateral variation in lithofacies and thickness and becomes
thinner to the north. The basal conglomerate and the sandy shale yield the following bivalves,
Inoceramus morii, Trigonia sumiyagura, Vaugonia yokoyamai and others.

The Arato Formation, 130m thick, is represented chiefly by black sandy shale and is
characterized by bioturbation. Leptosphinctes, Cadomites, Idoceras, Parkinsonia, Holcophylloceras,
Calliphylloceras, Thysanolytoceras, Nannolytoceras are found in this formation in the type locality
(Sato, 1962). From these fossils, this formation is assigned to the Bajocian to Callovian. It is
notable that Kepplerites (Seymourites) sp. from this Formation (Kobayashi, 1947) belongs to
boreal fauna similar to the some species reported from Siberia or Alaska.

5. EARLY CRETACEOUS

The Oshima Group, middle Early Cretaceous, consists of the Kanaegaura Formation below
and the Yokonuma Formation above. The group is the youngest sediments in Paleozonic to
Mesozoic continuous sedimentary sequences of the district.

The Kanaegaura Formation, 380 m in thickness, predominates of aujite andesite and their
pyroclastic rock. This formation is dated 122 m.y. by the K-Ar method.

The Yokonuma Formation, more than 240 m in thickness, is composed of mudstone and sand-
stonewith limestone and tuffaceous sandstone. The mudstone of this formation shows slaty



cleavage. This formation yields a fauna of ammonoids, pelecypods, gastropods, and corals.
From the occurrence of Crioceratites ishiwarai the geologic age of the formation is assigned to the
Hauterivian to Barremian (Yabe & Shimizu, 1925) .

6. INTRUSIVE ROCKS

Several plutonic masses and many porphyrite dikes of the Early Cretaceous age are intruded
into the Permian and Mesozonic strata.

Hornblend biotite granodiorite is distributed at the Oinosu in the Tsuya area as small stock in-
truding into the Middle Triassic Isatomae Formation. Quartz diorite crops out in the vicinity of
Hayashinosawa and Utatsuzaki. They intrude into the Upper Permian Suenosaki Formation,
Lower to Middle Triassic Inai Group. The Mesozoic sedimentary rocks close to the contact with
the masses are thermally metamorphosed to biotite hornfels.

Many but small porphyrite dikes are exposed at Numerous places and their mineral composi-
tion is various. Among the dikes, hormblende porphyrite is very abundant, and frequently
shows occurrence like sheet.

7. CENOZOIC

Pliocence Toyomasawa Formation is distributed in the northwestern part of the district, uncon-
formably covering basement rocks of the Triassic age. Toyomasawa Formation, more than 15
m in thickness, is composed mainly of conglomerate with tuff, mudstone, sandstone and lignite.
The fission track dating of zircons separated from the tuff are 3.3+0.3 Ma and 3.2+0.4 Ma.
The formation is correlative with upper part of the Sendai Group. Undivided Pliocence
deposits are sporadically and narrowly exposed at several points in this district. These deposits,
several meters in thickness, consist of semi-consolidated gravel, sand and silt intercalated with
sand which originated mainly from fluvio-shallow marine.

Quaternary fluvial terrace deposits are not found in the district. Holocene alluvial deposits
(Alluvium) are made up of buried valley sediments which were deposited during the time of sea
level rise after the Wurm Glacial Age and the Recent sediments. The Recent sediments are un-
consolidated and form the flood-plain deposits along rivers, sand beach with beach ridge along
seashore and bay-head beach and bay-head barrier with marsh deposits at Koizumi Bay.

ECONOMIC GEOLOGY

The mineral deposits in this district are only gold-bearing quartz veins which are genetically
in a close connection with Early Cretaceous quartz diorite.

Oya Mine located south of Mt.Chonomori in the Tsuya area was the largest gold producer in
Japan. The major workable deposits concentrate in a mesothermal vein trending in the N-S
direction, situated in the sandy slate with sandstone in the Middle Triassic Isatomae Forma-
tion. The mines and the smelter were operated until April 1976. Other gold mines in the area
are also closed at present.
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