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Pseudoalbaillella sp. aff. Ps. longicornis IsHiGA and ImoTO, Follicucullus sp. cf. Fo. scholasticus ORMISTON and
BABCOCK, Fo. monacanthus ISHIGA and IMoTo 72 EMFEM L=, b Ofbf ZpEH LR aidnf Kt %
2L, JEE5-10mm OWFIK CERMEEEIE 2 1- % 10em [HIFE THEIZERA TV 5.

IsHIGA et al. (1982a, b) IZ X % & Follicucullus scholasticus % & ¢ Follicucullus J& Ok Bt A 1 — Efd A
O 235 " BEALBINT/T THIL L, Pseudoalbaillella sp. aff. Ps. longicornis i &l HiH 6 —Bhltk
BIZHNT TR BD. Fo. monacanthus i Fo. monacanthus FEAE (IsHIGA et al., 1982a, b) Z ¥ 2 F&
T, "EAATHOBIICER LT\ 5. Fo. scholasticus i3 Z OREER O P ERATIC RO HENTRD &
N5 e ENTEY (IsHIGA et al., 1982a, b), & 34473 % BE HIL A 13 Fo. monacanthus BEEEHF D L %
RLTWD.

LLED &5 T REHALE D ¥ LT, AU O SRIEHE X "R AC T W ORI AT (CHERT L 72 2 & 3oy
5.

SRIEREIIER, AIREH - BEWEIEENSET 2HERLaIc L > TR/ L SR TE 72 (HF -
TR, 1966 ; NISHIMURA, 1971b ; B, 1972). feil, AHIEK 10km 5 O RIS H T2 0T
Vess K OBRPEEEIRE 7> & "B AC T 0% I - BB o OB dbm OELHRHE Shk (b - a
B, 1985). ZALb Ok A bA IR CRER L TV A U bR ENENEBIL TR Y, IRIXFR
HOHEITAHY T 5.

V. E)NJEHE L O AR g
V. 1 #F %8 %

POETREREE, (U0 BAGEH d W THRIR B (SR CE O R JERE) (08 L T DR SR 4y
T 2F¥— bERELTELTHHBREC LT/ - WA (1952) I K> CTad iz, /b - [k
(1952) DEFKIC LAVTABIERE IR 5 OHR LA L & 2, FEFINEN, BERAER, MR s
B END. N - WA (1952) 1T FEICHAFAMEAE O ALIIIC I 1T 23 LW OTHEICIER 35 &
LBz, ZOMEOARE L AOH)ND, Yabeina Ze\ L Neoschwagerina (2[Rl 7E I RE 7 5 $E AL A D FE
e L.

AR it o0 )1 7E - BT REIS, BEFIMENICB T 5. MR b m 2 S Tem a1, AR ik
DESIZBWTIEENEHOREBO & OIZHY T 5. £z, SWr AR KIE I 2 L) @R 5
IEE—BT 5.

N Kogima (1953) 1%, /NGy + AT (1952) Tik 7= B % = BRAZII 47 (frontal shear zone) &
43V, ZERERAER ORI 2 ST~ o Tl EYESTWHER MBI TR S R b o & iR
U7z, AR (1954) 12 £ % 20 553D 1 [ HRHUE NS, PLER 78U Tl Tz,

B 13202 (1960) (3 A< BIE MU B Vi & & to EAB L L oD 8 5 & I IS S W TS LTz,

Hase (1961) i, SEFaRTmMOILITH 1km O #1575 Monotis 2 FiZ FE# L L7z, = L CRMED
I HEREZEZ LN TNIZDT, Monotis ZET 2 ZERMEEET, AMOELROHIC
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“Schuppe” & LTHeEN TV D & B LTz,

it (1963) 1%, EABTJERE 2 K H g ORIKIGHUE O S IERE) (2)I b Lic. E B BE a0 s A
I, BEER R 7RiEclIMER 2520, £ - BiE sk, —AEMEER L) S~ L
PEEBYC Lo TERBEIERICH L, BERBEPICSlr SR S e & Lie. AT (1963) IZHIZA5m O
HEGIAL, KRUEHIEO3E)JEHE - A& O 5541512 Parafusulina X> Neoschwagerina @ 7 [ 4 # 45 L
TV, 7ZeBHIE - FEH (1978) & AR KINE HUE & 0% O 16 7 O BAETE L Of A BEA D> b B 5% h (b
AERELTND.

1A (1965) 1%, KosmMa (1953) <CdAf (1963) OBWIHHCIER L, HVEHEE & T L7z, % L Tl
EEFHEOBEEICE > TELTIS IO Ub L EOFER, ZMEMREE LM~ E L UER Sz
DEEZTZ. BFQ9T) 1L, REBHOT ¥ — MPan, =82/ R MERRL, SEEis =5
foE & L7z, eV TR (1976) - ToYOHARA (1977) 13,  ARIXIiE HUE Ve 1 K OV 0 76 5 Hidsl oD 3 72 F 2
WEEIToT2. ZOWT, /N - A (1952) OUEEREZ £ JERE L BRIy 072, B)IBfOF
Y— bbb ZEBRR o R rEREL, BIEREZPB_ERE L, ZERORIEH L TR
LHIERECTH D L Uiz, EEB - RINMEHEFITITZ < ORI XY MBI FET 5 Z L 2R L,
KoJima (1953) O =RFHIZIIWIHHE, Z40 5 OMHEMT <) MR RLEOEBT “L o RS %
ST 57 THIRSNTZb DT, B IRV e L.

JRE7> (1979) XL FAUT R EAL T O IATJERE - F£)BHE 23S HET L, Bz AJg & BJEIC
KL, £LT, BINBEEZERRMEZ 27 Y ORGSR OREZITHEES T b b kT,
BEEHBEO LICEH EL, BEOAV AR o —AIBEA T v Vaotitbizadn ko1
ol LR LT, ERAENERESEERET2ABEIBEOT Yy 7OTICHY, ZAERSEHE - £
JUJERE - EAE[ETRE BJE - EAEBREAJBIX, /SA T o THEY 2L T0D T e &R LT,

TEPHE A (1981) 1T RATHIBR G 43 2 & To ) 1 MUl D MU B 2 VR L, MU RIS W TIEF v — b
foa ) N MTESWTEIIEREZ ZBR, BBEHORH 2 =8RE L.

BYUEH (1983) 13, EABGEE (PF8) DIREN D ¥ = T LT - %I O Bbm 28 L, EEE it
OHERRDS Y 2 THBEIETEL AL LEZWALNIC L. B - I (1985) 1%, EJIEHTOF v
— I L EZBREH O N N e, EREBRREND Y 2 TR OB s A 2 Ll Lz,
—77, i (1985) 1336 IBREDEEH HE ) & ZBAL O Ml bA O & ik L7z,

AHIBIEHORIE & LT, miE DEE] fRoME oniEs, 1983) SRS TR Y, REiEH
SROBE BRI A RS TR S TS,

V. 2 £ Il B B

AR, L0 R EEERSE ORI 2 P2 O (RIS I]R A WIS 200 T, s - PRI RV LR -
PEHANCAHARIZ A LT D, AR IR - TR TE (28 2 B4 1T (BR,  1976) 12 &K - THRIRIERE
(CAVAERCETR) LB L, FaRRIFIRALIR - PERI PE 72V LR - a0 OARAE LI (B, 1976) |2 & > CTEAH|

3) Ty A ER S T,
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JEREE L TV DL RNEREIIOR C Rl BRI OTERAEIC L > THA S, TEREEOFETITE
FRZERAER 2% T 5.

V. 2 1 BERUER
FRAT) SO L) @3 A Y 2 b2 b u—L (REIREHT 0 $E55Y) 2 Tk & L, SRk
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& - EEHEREORSE E M, RO T v — b - fREEE - AR EBE LT 5. BRI, 1,000-
2,000m TH 5.

FUVARNA =20, BEEEEEE mm-1m OBERCEHE mm-10m HLEOTF v — M7 & O
(ZF7AR)+FAVAM) 2B 5(FH14K) . FNICHE 60cm OEEEA, % 50cm-8m DOFkAEH,
££50-150cm OAPKEDEE(Z 7 A M) bEEND. BELZIZABEITH > THIFE LT WA TS
BT, MROBAEIOET R L > TTELHVAERS L (FE15K). R HICH > THIEDT-AE
DIRENRE AT 5. MR OIS G B PAT AR FIEICIE N TN 5. £z, KBRS itk
OILFEETIE, Frv— MMAEOFEFIZ T Ly % — % F—(pressure shadow) 23K S LTV 54
BRHHID (B 161X . FfxEs T EATI.

EEOJEIIHE T CHET 2 L, IREBTITAZERN IR > CEEENRIZRT. ZORE
I, A BROREOHEM L & bIC, M- EEIEEE, Vv N - MR - fERE T 72
EOHRIBROOND. ETIFITMANAETE - BANLRDENDVIEFICEBAET . Bl - 5D
FE U LIER ISR o 2 FAICR RTINS,

IR B ITE S E m DL EOSURI A E ERE L, Sem—1m OIRECH SRS EEEZ S . Ik
TR OO LRI (a2 2 L, M- R C LIS UISEER A2 AT 5 GE 17D . 40 EmL, ek
WITAIES> TS, Wb shale Sy FIXENTHD. HAIE25.2% (4RO FY) L £<, 204
ROZPBEKIEFTHD LI TRHESIT DD, EEMIIEICSLSAAH - VrarTh
5.

EFHFREOIEAIIBIE 10-100m T, FHILOVNMEIER, HAR, Bl e Sicafi LT
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W5, JKEJEEEZERLE L, JEE 30cm UL FOMEECE 2m L FOWEBEE G, HOHERD Y,
FRICIH - CHETICEIFR V. ST, AERBHBICR > TERTEY, Ak - BEAREOHEY
RIS LR FAA TN . SR - SR OFEMICE, Ly vy —vy F=2BESh
LZENDD.

WATRA BB, EWHRMORAECAY A M A e —Afciis LT, & U TR Ao T
T2, BS 1lem L FOWEN 1m L TFORE & HlEd 2 eaESewamleaalEL, B3 1-50cm ©
WEEEEEE mm OREE LR 5WAEARIWAREELEN D 5. WEJRSE BT —RIZHE,
JEE30m I FTHS.

BHMERIT, Ty — b - BEEE - SEEE AKEREDERAICE ST, B2V L 2 b0
HETHRIND.

F v — MIE S 5-200m £ S 20-2,000m OEHIPEEKE LT, —RICHMTENCETESEZF-
T, AV ABRA R —AREFHEROREPICHIET 2. ElRBERcb-TSND. Fr— M
A - PR - R - BEKE - BER S22 L, RIJES 2mm-5em (& X2 14em IZET ) @
HEH L 2mm UL FOREH LR 5BRKF vy — FThsd. LIXLITKESE cm- #10cm OfFihZ2 LT
W5, EJIEHETICITEESNAES 2-5mm TRER Imm L FOMAERBEF vy — F2ALIEZLIER LA
% (18K . ERMETAAR TIZIZOL > M EEF v — PR E S PICHE &4, M~ b BB EE
T DR F MBI SN D (19D . BIRF v — FOHEMIZFEL LTRMBEEARNLRLR, X
SRS L, XOHBIC RS> TV BESB LIFLIERO OND. £, FNICEBORERZMHY Z &
N b.
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HEEEAT, —BICAHV A NR b —APICENICSDR A PICEEST 5. BESIE50m LR T, F
Y= MBI TENT 2HBE8H 5. —RICHKEARNLUREERL, BORERS L. HFT
FFE U TR E AR EMRLO AERN L0, LIELIEHEBEEEEA TN S.

FREEBUTENERED Sy A O FEREIC % <, MBI~ L Tnd. EZ1E3-50m T, —
MR B - FRIR G - Bk (R) 72V LARIB G2 23 2 MK E TH 24, —HIZES 10m LT
DOFFEOBRIEIEMERE 205 . WERREROMRA L HAEAN SR DM, BUEET AL b -
Ph - R RY —AO WM E %L ETTOD . /MBI OEESSEMATET T OB OREKE R &
W RY — AR HER SR TV A, RIETEER T T, REEEPIC A GR D LRI GO A R
(F2m UUTF) RBALEADOT ¥ — MEREE M) 2> Tnd. ZOENIHRESFHICITEEEET v
—FDOVURERLZLRDD

V. 2. 2 EHIEREHERA

FNEREOEAIITFHEATEEL, LIELUEHEMEB LTS 20, {LADRENELS, FEICH
D HDRYIRN. BT HET A EED T, SR ETRIEHFTEN L TWHILAITHE S, 6 £
DEBYTHD.

Z09H, Fr— MEHERATOR ) Foob R EEIA Y A b U X (RHER) 2 HEEH L
T2bDThD. BIF1976) 12 & - TR (R TEER ) KEHE) OF v — FolE sz Fo b
Spathognathodus sp., Gnathodus sp. Xaniognathustortilis, Gondolella sp. 1%, &kt H 2 ~4. £ 7285 (1976)
X, BEEREE LEMENS &0z R MOEHEZRELTWDD, Zhbod b =8kl - %
oz Ko b (F6R) OEHPIRE SN TS Loc. 3 &0 Loc. 10 (A H#VE X 1 o> (kA7 7 H S
)L, ARKETIEEIERICE ENS. EINTEEOAKA) D Yabeina(?) sp. 721> L Neoschwagerina
sp. WWEINTWD UNE - [k, 1952 ; [k, 1963). AWE CEEEEAD OH/Z IS U7z ik
(ERITRFIZR L WS, ZOTERED LYW~ 5 & Triasocampe J& D1LA7 (pl. 1, fig. 8-11) TH Y, =&
e N I

PUEOFER A SR T HERAUEA U 2 b Y R (RHME ) OBRERERLIZbDOTHD. HEsE
OHEREFR L LCiE, ALY 2 TRl %2 R 3k # b4 Parahsuum(?) sp., Canoptum spp. (& H -+
BIR, 1985) Bl STV 5. ZORE S BRI TH D ATREME L H 50, EH A bHEE S D il

BRAAD R L bV a TRHAHILUETH D REZBEL T, AEHOMERREZ 2 I/ L.

V. 2. 3 hE#EE

BEO—EMIE, E-W 6 ENE-WSW 5 T~ 5-45" (FRIZ60°) AL TV D, AU A R R
Fr—ARERTHY, FREERRN L, ETOMRBAERARNZ Lo, SEROFE SO/
WIZREETH 5. BESCHEF OA—F—TIELIELIZHEEABRIR 20D, HERKIORTZ LD
TELA—F—OHMIC L > THERBRVIEL TV D ATREEN S 5. BB ORKEIT, SaICBVA
P (schistosity) WEET LI L Thd. FHIL, ZAVARCEE FREE) L#T 2O TiXiE&v L
TVEH, EH~NAPoTHEHL R TS, FENEET IR ORIATE /ol (e TS
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B H350) CId BRI & FIFE AT R H A OshiE 2 AT 25 < B Ul o, B oA ChoiEd -
XU b BRI, FBEEOECRBICT Ly vy —2 ¥ R—RTETW5.
Z DIFH IR 300-600m D IESLFA A BE T TR HND.

IV. 3 E& 0] B #f

AR, ARMEHIERE I A L CWD. £z, ARRIEHISHER L O <L, AdEgmo
TEREEICEA S CTHMARS SR> TV D, ERBERIIEFERER 2% TR Y, AR
ROFEROR G - KB (F5R) LM CIZRERA L — MEZALIALTIZ R Y A FRAL— MEOE A
127> TS,

V. 3. 1 BFERUEH

DEJEREL, AV A PR b r—s (REEERT S0 HERY), ERfEORSE, SLIEE % £k
LU, WEREERE - BEEEE R RO MBPIZ, FL LTF v — bonb D BMPES R E2 5% <
BT AIHECHD. BREEROPAICE, BREMEARD S B TR ERTEBIED LW T ¥ — MEK
(FHIRILT v — MEE) BEAEL TV 5. HIARILT ¥ — MEEIE, Rtk T v — MNaEoEAET, —
HIZA VA RA MR —AZBATWS. ZOBEKO LT CIHEMICBERMAETRV. BB,
[RAT) Hilk T 4,000m Bl EOEEEZHT 5.
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FYAPARr—AE, BREOYEEOIEE (55 20 [X) OIS mm- £ 2m OWERHE lem- B2
10m DF ¥ — FOEE(Z FAR) - AV XA M) ZAZEOHERMTHD (F21K) . FNITAKE - fktad
s - BEEEE OB - AV AN AL EENRD (F22H) . Ao TWAHBORITEL THY, JEHIC
BWOZWRENDIFEAEBEEERVEENFELLEY, 1 OOBRHTEORIZIELSENHS72Y
T5. ZTOENPIREOEE (BIKE ) RS 0ERSL U A2 5Ll WD 5. BE OIS IR
NREL, BUIZNICIEEFATICRSTS. AU 2 X b o—o (REEEHT < 0 HRY) 10> T,
FITH A ) MR AAAET S (55 23 X))

EFHRMOREEIL, &L URARVUKAEEZ 2L —KICHIRTH D20, JEE lem ML FOBH
DHBEREMMN L T LEBREIND. WEOBERPLEMZ MO WA T, EN/MEMABIETE
D, WEORCEIHICE > THEO ETAMRTE S, WAL — MERMNRD b 508, HIBEETA
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YA RZR b —LOEEITHARTH . EFHBOREETICLT ¥ — MESA VR NI AREEND
ZENHD (241K .

WHEIIAY A PR P — AP OEERA Y 2 ) Z0ENC, SRIERE & L CIERHEEO RS R4
UARAMB—LPIEAIEES NS, 2O X5 RBROERIL, FIETER, EMITHRA - HEaACEE
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TS O AT THMAT 5. ZICHk
WaENERY, JeaEewEleshE - =
RAV AR br—A IR EEMNES. RW

LRIV LI IR (2 B9 2 - MR
WERT, —HMRL - MUHDRL D Y b FET
L. WEESE T T, M- AR5
720, EEIT20% % THD. A ITAE
cRANBEZL, AREAO RV BERITEE R
E OHERECTRRL - RS 3% <, Btk -
PEXEE, AERAE - AR - TR
RENRDLTNIRDLND. EIEME LT
ix, E<AaRLL, AZRE - T - U
AR EEMED.

UHEHEOWE L, EINEHOWEIZES
Bubl RERCKEST BT v —bAYA LY A (RITRE g k<, MEELOPL. E, B

1m

<«

b—MRICENBROWE LV DR, BFK

BEETHWEO—IMIIIIEFICEEDOLZ N b DR H 5.

WA TS B I AERE TR oD e <, SRRy B - B - MEo I - BN - RS - TR - £
JIATARAE R G 72 ECThT IR b b, WAERAEABIZIIIRABLSRARE EWAELRARBRH 5
WEER LG AT A PNE S 1-10em & IV, WE S 256 13 EE 232 & 5-100cm Tl

HEAES Imm-10cm TH L. WIhOHEICH, RELEHABECTE, LTOHENRTED. —HiK
TEWESLRAIE D GERZ . RN RESIZHMT 54 A MR b —AICEIET 52 S48
m OWEVEELREE, AV A MR o —AOBORS & AETREBEONEEE L DT NRZLT
W52 &b, FUARNIATHLWRERDHS.

HEEAEIE, K- IRAGRV LIRRRIKEE & LEREZ A4 2EBE A, HEBOE S 3-20cm @
JRAG 72 LR GEEE 2L R oA - B &JE S Lem LR O (k) IR & O HJE CTd 5 JEIREEE B
EMDIRD. FRLHEBETOLF IV T LI AR T EE L, BHChEENEET Dok REZ LiZ Ui
Pete, JRE - JKRAGORIRT ¥ — hEHRLZE03H D0, PHETHT v — MNEOES I m UNTET
ICEHEHEIIBT S, ERNZ LIEFIZEWTEHEEEZ ERE T 5 Mg ORRME A ER L7 (5 25
).

Fx— ML, BERLAFVARNIRELTAHY A MR M r—APIZEESNIGE L, EE20m Ll LD
B AL LTAH Y A PR P — AR EFHEOREETONASNARFEICHIET 255185 5.
F¥—FOWEE - AV 2 FY AT L AR UABIRT, Wb RE/ BREPENERHEDO L O L0/,
EVv. A RICREOEEREEREAT HERT v — B2V, B 10em U FTOH0ICITAAT
FIFT LR BTEREL, Mot aZEL LanslikoFy— b LIZLIER® N D, BRT ¥
— N ORERHEEITMRICA Y R DR b r—LOHBEED TR E AT TH DA, FRITRE T AR

i
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LTV BB bNS.

BT v — MEED S b TRARDE
RIZ R R B HAL - BT
THAfiTHHAILT ¥ — MEKRTHS.

MARILTF ¥ — FMEARIZEE 100-600m
JERE 20 km CF v — b EFEEKE L, &
UARMAMR—A - JEEREEMES. B
#% TEE) Mg =t R LiFy
— MElTRfth i, AHUETIE A b
Ui - FREP - TRAR - FURIL - BT - B 7R
CIZHfL 0D, KgoREELEDD
F— MF, B BIKEG - KRG - K
- A - BB AR OMRRRIK AR & LR
I 1-5cm & X 10cm OEEH L, K
- WK G - BEAEZELUES 1-5mm %
AU 1em A EOREH B 72 5 Bk T
¥Y—hThdH. LEBVRKEADOHELE
AEEES. WEAETIHREEAEL, M
FAH TIReE 2B & Uibiag - 4V
A Y ADFENTAKEDHEE « Y A b
UREEGELAY A KRR ba—hEHRgT
%. RBOTFEICE U UIEE R
BEEEh, TMOAFY A MA ba—2A
CIIETEER TH D, Lnl, BERAE
BWETHDEI DEIARATHY, K
ARRYCITHRIE S~ 012 L D BHERI A
JEoEEOEEREELE R, ML
Wiz 5l VT, 7, Fr— METIZ G BT ABIE TS, Fyv— MERIZBWTHIEIZ L

LHVIBE LD ETHREES. RER EHOF ¥ — MIRETHY, LALOWRSEDORITIZEHE 22
WriIZ R BATHS. £z, AETMEFESTOITELOF v — kb ZOBEKO—ETH 5 RN H
5.

ZOMOF v — NEEKE, FCERT Y — bRy, KAGHEEES GEVF v — MNEzieZ &
W %) PERARE - BECREEZMED . BRFy— M, RAR-KKE - BE - RKRKEEEL, B
& 1-10cm (FHIZ 5mm-1lcm) PEEEH L JEE 1-5mm ENIC lem UL EOREHEDOHEN B2 5.

LIF LB AR b . kAT, FIRATORCER - TR Y, IR T, BiRT

— hDO EIZEARICER->TRBVES4m THDH. Fr— MEEOTEIDIEZE X CEHEREESh
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% (35 26 [X).

AT ENICRER4-50m OB - Y A MY RELTAHY A MR Mr—AHICHIET 5. B SHK
m & ERJIEROREEEI N THER /NS K, FEERD 0. EHIEEGTW I b MR A
BN D, RFNTHRA - B - B0 - M - S ETTE - &8 - Mldedy - B 5 7 & CBlE T
& 5. B OUYFRIK A OMEREMEER IS PIITRME X A POSBEE G A TH L0, Ty b g
Fkfh - kIRt R T DMK A RS Th 5. AR A EEE 1355 W RIBEE 2 L, MEEESE XK
EROMA - WEANADES TV OMBE LR ER R EDWA B2 5. BUEE, 7oA b - fkiEA
- RS REBIESEY O RIS N T WD, EIEEE L 1TR Y, BBEREOFREEED b I
PRURY —FHIERNWEEA TR0,

FPREIFIRAE - WREx 2L, ££10ecm-4m OFERER 4-600m DAV A MY RELTAHY X kA
Fr—AficEENRD.
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BEAITA YV A RA P =B m OV A MY AL LTHEET D, KED IV NE R LKL
WEOE L, £5mm-2cm & X2 10cm OYE « Fv— b « AIREOENLFER SN TND.

V. 3. 2 EHALSHERK

ARMIEHIR O BBIERZ I, Fv— b2 o 28T - %oz R b (B, 1976, TOYOHARA,
1977 5 WREEEREE, 1981) V2 FROMHIEAREL LTS (BB %, F6K). T, EFHEH
DOYeE L OEEE EAE2 B, ¥ = 7 RAil - R ok ba (R80E2s, 1983) A& ST 5 (55
#) . FRARKNEHIEE N CaETHF) Cik, #Hoo - HH(1979) Ik - THREBE OFLE N
Schwagerina 73, > Profusulinella, Fusulinglla, Triticites, Neoschwagerina 72 £ OflisiE b A 238 & S v Ty
D.

RAULA TIE, Hase (1961) 23EFITTMO v MEDIRED SIS Lz B g o KAE 7
Z (Monotis typica, M. mukaihatensis) <>, it SRS E @ ORKLIY S FICHE R ST v 2 TR BT v
EBFA MEARDH L. ZOTEFA MuAE, 1980452 A 7 HICEMBTKIROH — T HE LHHSIC
BOCTHREMITRICE > TRA SN, Zofbald, slnREmiEEEa (B 3O #4088) B
LR O O RIS S BEAAS K28 U CHIE KPR ERICEEMKESNZ. ©
OfER, ZOT ) A bid Perisphinctes perisphinctes sp. T ¥, Oxfordian (¥ = 7 flthi]) Z/rx4 2 &
B SN o7 (e IER, FME).

AREFHIE OB ERERICEL Lm0 5 6, BMEDOF v — MEENORE Shz =8P - %
WMoz Ry bR, ARENLER L ZBOMERbAIE, 4 R Y ZADFEOERE R LI
JEBEOHEFEFA AR S 2200,

=B A% MO Monotis (HASE, 1961) & &Te /b MMaOBBUTHAAEL R Ak LTS, L
DUE TR R LI L DT, £/ FAEMBLCIEA Y A A br—AREL ML TRBY, AR
JEEDRNN T 2T R THLEI D, T/ FAFLY2TRA YA PA ba—bpDFY A MY AT
& 2 FTHEMEA BN,

L7’ o TRMIE ISR O BABTEREE, JRHIPEOHUE 2 HFEH U722 = Zfdil - S o ik a oy
2 TRBHOT BT A B RT V2 TRICHERR LT L B8 5.

LL b & 5 7ol 2 OB Z R RAE LA DIFIS, A & L TAIRLA Phycosiphon sp. 2335 FilT
I (Loc. 12) TRWE Sh7= (528 ). ZDAER(LAIEL, SEILACHER(1964) IC XD R ARG D O B
Nerites facies IZJB L, XV IFEHOREEZ R .

V. 3. 3 thE#EE

DEIERIE A CEE KEHEE & OBERMTICHE H Mo 2 a9 28 E 2 Bl L TRy,
AR BEHUR O K 132 OALBE Y72 5.

ENBRELT, HALH - THHEEFAOMBTHELTWS, HE0L L, KEIOEWEREZAL,
[ZAE~—HBITRIC 10-T0° BRI L TV 2. 72721, ARRIRHUSR PE R T, o3 e~ 2 SR O ZEE
2 & o CHLPE - FF BT M oo A CRIVELC 25-35° AL T\ 5.
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DEER IR bBE RO, RELROfiEz AT 5Bt ThH Y, MEKPIZBWTREEL
BRELTHWLEERZND, PHEOEIMA R L Th D, BIHICE W TENEINITHE S /NEBLZ 4 i
DB, WAHWASREATRO HiLD. ESLFEICE, LT UITEm a2 > T 5. BhimB5PHIE, Bk
F¥— P TRHRESCTHETH L2, HEHTEHER IR T RbhE L LTBRETES. 1)
A A b w— AT, Tl B B i R o BL A 7 0 R I & BIRBRIC AR LT D

V. ARk A

V.1 # =

ARHE PN O A ALK A I IR RAEREEE N B2 5. IRRAEREEIEIL, TER R ARPHE OWEBCE I
DOHARK Y (B B, 1979 ([ZES LIRS, AHRIZIL, KB ERAEOIENIT/NURE A S
KL L Trsfifs K OERBEE, SIE L L COliigcs L OBER VS, fRsba M OMERBES, OAS
WA %

TR S AE R E A I b 5 0D Tl - PR (1911) 10K 5 20 T4y LU TR IR\ TE D44
PREN, EHLH LSRN, ZDKk, 1950FMRICAY, IRKEEREHEOARIVIIENTTHOI S &
D17 o7z, REFIRF (1953) IZFLIRFARINL S 0> & BAGEAF AL O T Rl 00 2 )N B BUAE s X & (L PR A R s
KEWCKM L. Zoh<T, IKBRERHSXOMMTEY 727 CHIRICED Z LM Sk,
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KoJmva (1954) 1%, KoJiMa (1953) OIFFEABEE 2, JhBAEREED B ADE M EIC ZBA MM & HE
ERHOFHOIELERFICROND Z L2 Lz, 2Ok, JRERFEZ F00IZ HIE LT 3935 o Kk
EFHOME - WHEATT DL (EA, 1960 ; /NG - 5 H - A, 1959 ; &M, 1961), £ 5 OBFFERRIE
NG (1964) IC ko TR STz, ik B &, IREAERAE (EE) KL, IR RAGE» HIREREZR T
R (LR BCE I AN DR 1) &, IR T2 BIRBIC T Comathm & icafid 5. £z, A
IR REREMEZ EERET 0, MEAESEEV—TEME T 2546, MAHENEET LI &0,
Piea 220 LEENV S B ORS00 d 52 Z R 6L ol

A HIE D IR B AE R B IR AIAE s (50 - Ak, 1979 OFER), SEERE Gocidny, 1983) KW
TAFEMPISCE (RoTiZny, 1983) 225785, FNRBAE A IEARRIALRIBIZIL < i L, 25 ETEfE ~
LfEd 5. RAEPIRS O EEIEFEEE TEE] KR A L, ARHUEC I o B D
AT BT &2,

AHIIER PN O BRSEEAE (45 D B ER: K-Ar FFRICHOWTIE, W% - i H (1966) DRIENRH Y, Fik D
EEHRCHIAET DL, 85Ma L7 d. HEHE CITHELMAEDOBERK-Ar £ & LT 94 £ 5Ma,
AR PR BT OV TIE 88 = 4 KTV 103 + 5Ma OFHHEBSH LT\ 5 (BotiEA>, 1983). Ak
B ORISR 350F 5 2 o, s oo SR B AE AR (B2 0E, S8H - AR, 1974) O E
DOFPAIZA - TWND.

V. 2 TAERERRE

TARRNRE I EICHE DaE) RIgHIROSET 1A% fOIcamm L, A &R &R
INd. AHETE, HETMANCZEORLBO—HMAEN L T\, AEITRE]EICE ORI 4 8]
STHALTEY, BEOEAICHEMERIEREZ 52T 5.

AT PRLO G TE— R BRSSO h— V5 (55 29 ) TEAEHAMAE L (10-18). LIE
LIRS lem B ORALRANGHESRO bR D, £, RE3-5cm ORAAEHBRO LR D
e D.

REFFICHRES, £, BERLOANANLRY, DYEAZES TS, BIRSHEDE LT
KA - onay iAo fAxkad, ZIREME LTRIER - AZER: - A - REWEM %4 T T
D.

REAIIER0.5-3mm THAFBRWLEEEZRT. T L MREERLT VR R = =L AN R
MERTHONEL, —EHRXUZ VBN T AL FREEEBICRDONDIZ L HD. Buiiis
NELL, BIET7 Ty TRIBIEA Y I 7 LATH S, ¥R, 0.5-3mm O HOL 0.1lmm UL T
THMZHED LD ENHDH. B EAITRMZED, 0.2mm U TOLOBZW. £72, MEHEAHE
EOHKETRTHONRL ., BERITEERZVLMELEL, R0.2mm U TOHO L 1-2mm F2E
DHLDENRHD. X =8B, Z=18t - ReaoZahrz 235, REALTHIZENIHD. F
7y BRARYvarE LI LIEEALTHT, YLaroicigat ae—2£ETT0n5. AN
FITHRLO AR & LCBER 22T 0 0IiEnIg, FEHOESIZIER 0.5-3mm O HF 2V LIkE
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fhign e LCHET D, X=§thmE, Y=tkt, Z=taoLartird.

ARG TA IR R E E R 7 CoAi L, Bk THE) REEs o~ &l LTS, AEIEAE T ITIA
AT DYRKIEAL A & T T CIRER L7 — 0B 22T D L B2 TWD. A - Mk
EfMERAETHY, FiTAk - BRA - VI RA - BERNLRY, IREDALRS O o - MR IR
LIZAHTH .

V. 4 BRSEBEE EE

PROEIEAL s (1) & 9 AFRTEE - (197D IRV b heny, 22 TIEAMBIC D m T 59 -
BB ERAERS & B & T 28I LA HAWD 2 &ICT 5. IRAEIAE A 1A s 8 o iR
SR I TG IR U, ARHUBAE RS IC IR < A 95

AEF IR T E 2 - B BEREREE S5, LIFILED YV RAPKEZZL TS, #
RIFH & L CHIRLRERAERERT 77 4 MEDERBRBITMICOM T2 E bbb oM, £ ONMiiLR
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HNTWS., REONEHMEEXIZFEALERD LNRVD, T ENICER 10cm fitk OB Aaa 90
LY RRIET 774 bBREAEL, TOFIICEBENNRELZY LTEY, miEEeE L TREED 2
LD D.

AGE I A RO - 2B RE - BB RO EMEZ W o TEAL, &Y O HE 2 IR B2 AR
ERZ G2 T05 (B30 K. SEFEHINET, o — MU SR E A L L TR Y, EIUTHIRIA A
AL TN,

Z ORI EANEEMA~EL BRI L TODB 2 ERE. BEBERRCL Y XRT P T4 N0 HE
BIEACEN S L ITHEAEMA~ER L CRY, Zh D OMSERNT A D VRSIAE s R I1L T ~E2 -
TR E g L HET D

o - MR R ERAE RS O ER IR ORI, FRIFE T 8-5mm FEE, HURIFA TIL5-10mm fRE TH
L. EZAHE-REA - VIR - BEENGRY, BIESHEYE LTRAAA - DV ay - BiIRA -
AER - AL AT A b - HAZET. HETMET, FORBELEZRT. REAIEAF - BT
BN EE L THRERELLTWEZERNHD. TS MR ERTZENEL, —ET A h=-T
—IVANREGREBE T, BHIET Ty b A Y 27 LA, FEIEA Y T7 L RNL T LA b
DM TH L. B ) RAFME T A=A ML R T 5. 2Vx=63-72"ThH 5. WV READHME
FEROBIET AL P OBAIRERIC L VD 5N TVD 2 ENBV. BERIEAE - F T X =%
f, 7 =%8 - BaoLattitrid. Mg/ (Mg+Fe+tMn) = 0.10-0.12 ThH 5. BEROHITRIEAIC
TELTWD., Yray JERA - BnAAZEF L TEEE e —%24 05, AL AT A MIBRERN
ICEHERITIED Z e nZ.
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ARZAH X - ORI O JEAM & L CRET 235 H & v — MRICET 25EE &R 5. AU OHILERmM
BT O LBRAR 12 R B, & M ROBIE AT R HEIC R IS . AR GH R O e X
D, MBLRERIERED D VLT 774 MR DH, REWRETR. AR O R #rE A F0E 1k
LR ORI (R A 1-2mm FRFE & 72 B0 2 FRE, - MBEERERELIZERLTHS.

PRRBEAE e 5 12— FRLA CIERAE 1270 0, BfREIT 2 81% & /h S, OB AR D Rich
Ko TEY, WEHEFEE (1981) °K A (1982) 1T X 2 A Mg N O IPRFEIEAE & Db BT 1L S10,
=T1-76% &MBIED /NS V. 5 7 RICIEFGERES (1981) DAL O FE L/ v Sk E RS

V. b5 EAERIER

T B B 30 O MO [ RS R (PR U 0 RS LC 5. BRI R (SRR - )1 B
- BT D VI b BRI IS & 0 RIS ORI BER AV LT (B 5 M) . £, B
BB B CIAAE S DI B O T B T B8 T 5, RS R ORI, TR RS e
DREFOHR(RERFTA V75 v 1) PREETOETEOHE EEETA Y 75 v 1) 12k >TH
Rl RSB,

SEVERCE I AR LUIE TIRIERIICEERNE LT TS, L LR D, BEHE CIXmEIcm»-
CREROMRMIANS 25, Thbb, BEETA YT T v FOMEND R & OBMISE TOR
B4 00 BB A R AL TS 1 Thm BLE T B 8%, IS TH 720, 2)IBRE L 0BT
CHE2km L7%. ZOIED, H TR IR ORI T b IRIUE I BERAVE LT Y, MR
ECIHMEREAL TS Z & AR LT G, BERICNAT, ERITORRIIK OB TR CIALE
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FANHBET L. ARIITIEIaT LB LTHDS

FNBHCTEIRERT AV 7Ty FEfEfs & OBBEL 2km Th D, BB CIE, IREBRJE L)
S BN DI RAAE D3 AT TIRWEEFIIC BERAHBE L T\ 5. fBRE & MO RERT 1
Y77y RETORBITOKRIL2-4km BETHD. EFAT AV 7Ty FOGE, BN OE#ET
T 1km Th 5. FICHRBGLLAE CHIRESICEERNPHBE L TRBY, EREEOEBELHETSE
5. =7, ARHUREERHAIC T D B IIREENIC RERA BT 28, 2oL TEFERIEMIC
L2bDTHAD.

V. 6 ffliks &k OEMBEE

AEFAIAPAS R 5 L R O DAL IC T 2/ R B AR TH Y, BB SFIL T 2a 1k
Db REL, BHEMT1.2km X 0.5km THD. T DD HAKEPIEE M - Fh TERLR OBEIK (4%
ETOEMEOEATHL. BIIHEA - BELD - WEANGLLRY, PEOHAKE - WY RA - R
WS % Gde. RIS E U CHEIKG - Yva vk Eah, BRI E L TRIER - BAA - HER:
AL TWD. TERBESITRE SFILTAEM T CaIERSCE LB Lot 223, mE OEEOBKRIT
RHTHS.

V.7 & Ik

V. 1. 1 BHRERUELNE

AEFEEETFNALTY, FHNR, FARETRE IR T R S0 L, BEERE A E < N S R
T, WERkBOMRE £ IBNVEN DR D, HIROJ ML, N-S, NNW-SSE, NNE-SSW T, JkiE
33-Tm THh 5. AEFTEICANSG - BEANLRL. 209 bikks T, FHRA130.2mm #iftk
DA - B, ANAIZEE0.2-1.0mm TRAREZZET 2. BAVETIE, ANG - BEAL LR
1-3mm THAFERTH. KREFIL, ZOEFENI, LIXLIEDEOARSRETEM A &5, BT
ToF N0 - RRlea s AER: - BERPERL TN ZEBHD

V. 1 2 BEBEERVIEEBE

AL, ARHUEN OIE RS2 R < MU mIC RO N8 IRCTH 5. B, BB L OE)IE
BESAIRCIEE LIS HM LTS, TSR LT, ZBAERCEIE P TIIAREN LA I B IS < i L
TS, AEHOEMZINW-SE Fane4 5. AIROEITE A 100m TH 5. AEBFITTIE
HEY o CIRBMCE S EHIRTH 575, FIUCEIISPATICHEAT DERROBERE 2. KAEEHITE
JRE - JREZEEL, BR1-bmm REOCBMEAADOND. BfE LT, Ak - REANDTEICEEN,
Krlo, BER - WIVRADEGEND. REA - BERILAENELL, ZELICREROZITRIEAIC
ZRENTWD., AHEIMIEREE RV LEMSEE CHS. £, HREORLOENIRTIE, BERZER
ERIZE - T, ARRIIHALVY 7 2 VA E T D2 E0RH 5.
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V. 1 3 VASE

AT EMAERCE L ORI EHETICBAIE L THAT 228, BEIICED 2RV, EROEMITE-W
NE-SW, NW-SE T, WRiEl%2-10m TH 2. PIHRAVICIZIKRE - ik z 2L, 1-2mm 2 EORE A BE
MmARDOEND. MBEIREAZELTIN, AXEZELILNHD. AERFRICEERREALL R
0, LEOATRNPFIRICELTZD, REWEMREENL TNV 5. BEMERIEREZZ T DD
METIZBRERST 7 F  RaB AL TV 5.

vi. #H ok R

AHUR OB AR, FEHTIOR - AT o R ih g, AT RO &R, /i - PR oL
Ve, T - ST O B mHEREY), AT - ek i o R HEMERIY) M OV e T i O RIS 120 b
. TOED, WP NI RIS G STV 5.

VI. 1 B & JE

AL, EETR AT, KT 1.5km, 1 500m OFPHIC, REEREZE > THOMT 5. B
i B I3 HEEE 90-100m Th 5.

RIFEEER K 40m BEDOIZIEKFEARMET, THEE LMEBEICEKY SRS (=1 BF,
1975 ; WA - JREE, 1978). TEEITEYS, WREROIEENGRY, EIEITES & S &
EEEL, BaEEWELrHATHD (31N . HKEE, EIKK18.3m, Hil5-10m THDHA, 1-
2m OFTbd 5. BEX, Fr— b, GEYESE, WE, Jh, fEREREOHMEEE Zn s 28D 51
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B siDb.

A8 OHEERE D> B 1X Metasequoia sp. 8 ALWZ X TEY (2K, 1950 5 MIKI, 1950), FiLIZHE-S 0
T, @i (1959) 13K ORI AR L Lic, 40, REOHREOIEH T 21T o 7ok R (8 %) T
1%, Liquidamber, Carya, Nyssa 7 EE#i O LA B R NWIEESNlehotz. LR - T, KBORHRIX
ONISHI (1978) D [X 45 7 Taxodiaceae Zone 7> 5 Fagus Zone D8] (FEHT 1R — B 580 1) (ICH 445 & W
End.

VI.2 B AL E

AR, EFITEHSREOSKIMATIC, SEEHEENAES B TofiT 5. SMROGELITE
P 170m TH 5.

ARG IIHEIE & WG & Tk e U, MRIEEZBRA TWA. B8 &R 72 0 [FiE LT 5. B8 o
MMEET, BTy — b, W8, SRS, E, ERERETHD. KBholRBIX, W17 4
20 FICHRBENTZ E VDR DY, FIBMARE L TWE0, SHRHTHS. REOBIEILH 20
mThd.

ABOEERE, @iEA9TDICL T, FIEHE ShTns,

VI. 3 £ fn )=

AR, SERBTERIUTE D HAARFATICAT T, B/ Tkm, 8 3km OFPHICOMT 5. AHEiEE
JIJEHE & AR RE 2 8 5 By LHERRI C, & LCHEN LY, DREACHEZHRA TS, o
E IR 140-170m T, BRI 2m BETH D, BEOBITHEM - HAK T, EEIFy—~ &
HERE, Wi, Jeh, RERE, ERERETHD. Fr— FMUADOHUI S VL > TS,

AREPDIFAEHZE L2V, ARORMIL, Bl <, fil - PHERt: ShTns
(EifG, 1979 ; =JHIZH, 1979).

VI. 4 B EHEREY

AU L, EFE OIS, BETRE, EMITE - R LI bBEEREMA RO S.

HETRE T, BBEREE D NI REE R NAT 5. MROSEIZN160m TH5. HEIE
RS, BHEMIXIE-E 0 Lawy, BUIET - SmAMT, BfEITFv— b~ SRS, wE, ’Aa,
TERERETHD. BIE VB L L TWev. BRI 10-15m Th 5.

ERNTSE 7 T, IR REEE B> MU B BB R ST 5. —RICIIKRSELS, EH
TiEo &Y Ly, BULEN - SfAc, BREITERESEEL L, PEOBRBAEEED. BIZ &Y
B LT, FEBEOEEIT 150m C©, BEOE I IX 20mBETH D,

D OB AR OREITHRI - B L B2 5.
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VI. 5 EESEHEFEYE

AU O ALHER DAL el U R IR R N JE 1 L, & ICHESMERI S A+ 2 (B 32 1)) . A
P TIRIR R R Bia o f - MifAfaE 1L L, REIEIW - 2V P RORENS2D.
AU ORHRITE R - et L B2 b s,

VI. 6 # 8 &

IR, IRV ORETE, /N X O o] A7 S35,

BEEEOMWFEEL, B 2 PR ENLRY, ESI35-10m LHESND.

NN A O FEE L, B - W - SV P RO NS S, AllCm o TRSZHEL, =AMNo
el IR S 36m LA ETH 5.

ST O O MR IE, I TIEM L L 23k E L, MAICIHES 30m UL LT, L LTY
Vb ROREEN D2 D.

VI. 7 # 7 Hb

ARHUEE TIE, R, RIRET KOs E T O =5 I HS A S STl v, TH M, (EEHHR
IR EN TS,
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VI, {5 M UM R

VI. 1 & W )=

AR I8 L VO IR W R GROTIE2y, 1983) OJLat A RE L T\ 5. HEIEEE R ITEM D
A3k - BT 0> A SR OTEWTE R R CEE) RIEHERIC E L UTRET S (fH, 1985 ; il - 511,
1985). Fiz, T OIGEIERITEERE U TKFEFIVRD BRE TR D 3-4 5O 4L THIGHE R T,
2 OWiEORECITT S TR T T2 L0 iz fFF-> T

RGBS R 2T DR O O b, ZOEMD LARIKNE Tl 2 AEEOH L L0, /b
TS, KATWE Rk OVE EWTE Td 5 (35 33 ) . /NS O ZE R 5 IR g D /3 Al A i3 5 1337 ¢
2. P EOHERSFERITEERT R - SR RTICH 5 0T, IEKIENEE L CWER T T o AT
HIBRICR DL TWDIETTH L. L, MREOSAEED T & OWEEENIC X 226 0L
ELRD BN, LIeD o T, /NS AP I3 LTz &l L7z,

HEBTEICOWTIE, DEE] KN TSI & A CBIBEMPIRO bRk hoTWnd. £z,
A HiL ISR R O 00 2 T T OO JE R AS AR S 5 U 1L, HVELIX BICEB S 9T B A & Wi 2 AL OFE
WIFRD ST, EBHIEL Y =F A FOMFE SR TE Q2. EEETE S ABIE I3 L
HOLEEZTND.

R 8

KA TE EEWE R O P Clai bR <, AN O RT/NFHE S EIEY, DEE] K
TR RN O BAEITFA FE THEBCE, RIEELN 25km 2T 5. WiEoEnix, HEE] KiEHA ©
N50° E 7> HAHIUKZN O N30° E ~ L ORE L L T 5.

CEE ) XEHUE P T EAREE I & 200100 SR8 7 5 ith 7 & oo W78 2807 Hi % 28 LAY L e L C B
BRCHEL T D, DEE] XEHEN AR A 5 W S 2 B RA M &1L, LM 100m,
HTH430m T, ACETIRGREET RSO ABEU Lo TN D,

AHURNTIE, KYWIB LR OBE BT S/ NEZ® Y, KR/ Ficilk L, B ) =7 2>
FEHEDOLTWD (F 34K, #H35K). LarL, DEE) KRN TR O X S i) o R 72 R
HIHIE 72 &1, AHURTIZIZ & A R B2, 5 35 IR L2 KA/ 5 830 O HUB ARG X 7 & ] e
T2 ERBEREO AR D72 < &b 500m IFATIUCEM L TWD LIRS, EETEFEL T
Wi OmMWOEEMED S 2 & &2 LD &, FRMAS 100m BEKLS 2o TV D, AR T
RITWrJE S TEWTE Cd D 2 & A BRRICREIL-S T 5, HIUidE 2 U 5 WiE s SITmR c& o7,
Lo, TEE] Mg & ACET o'y ARMERNGHET 2R K< —H+2 28, EmE
Do DHINHOREAENHROTCEBELMOMNE b—HT D528, o, ERANIC DEE] XEH#E 5
HHELTWD Z & LG, AHUIZISW TS R IITERTE Ch 2 LE L. Rt st
HA O FIRIEL TRIT L 7225



H34M  KYIE IR O IENTE L 8 A E N
L EWE(RBRKFFROTE, 7 3B THZRT) 2 BRBOTEERIES) 3 ENE(RERS) ¢4 BFEOT
RSB =T A0 b

VI. 2 Hi &

AT MR T AR S AR E LR E BRI (G Pl KON H ML) CEH LTV S, K
BN B2 b DR & RHEORERITE RV, ARHURE T 0235 - TR ClilEIc~ 27
=F 2— FTHROMENRFEEL TWD (EE3TIX) . AHIOR bt < THAE L7 HIFRIZ 1905 4 (W74 38 47)
DT =F 2— T (FHE, 1982) 0 [ETHE] THDH. ZOHEIC K HHETART, "ili, 20l
TR TRE Ao 72, WO RENIRE L IVEE T, 3 ITHEEM CHh - 7= (SH1ED, 1905 ; F
ek, 1975).

SRS M AR SE T AR N MU R B BT C IR 58 AR 1T i [E b 5 T e VA2 S5 - T I o b
BIEHBNOTDDOT L A—2 %y MU —7 &S5 LIz (38 K). ZhUT L 0 F Tk % 16, HE
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5 VEER O MRIC B L CIEIER ICRE D L WHIERE R 21525 Z &N TE 2 £ 9102 o 72 GRRUR YR
WFZERT FR N HURBLET, 1985 5 537 1X) . 72, BUNHIME W, HEME & OBEL LD Z
LR TE DT EICITHBRREITE R STV RV, FERAYICIZTEREIE ORENT O 72 DI 2h e Bk 3 12
fEhsb oL HFFEns.
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VI, s Ao &g
VI 1 48R OSES BILE

AHIE T 2 o T AT VHRKD—HThH D & & bl U TV FIRER B TLH D, £z, 1o
TIERALEGL DAL L L CHEA Th ol £DED, WM TIEH 52, JEIRE SR LELILR,
SRSEAR, BESKSLGLIR, €V 7T IR, ARKAIR K OHERILR b3 5L TN D,

W11 BVHRTY - Rk

RHUR O R TEERIC 1, EARTOE L R EIR RS, WEILIGE LR OTEILGEIL D A B AT B L 7 AT o - SR
AR % . Vb EETRREh O A A At U C ARk U R A (AR C, SLA IR & 80
Er U, RS, WITESAEL, BVEROANALEMEED . BUE, TITHLIL O LR B R T
b5.

BARISEIL O RBSLRRE | BTSE LIS IS OB D 545, 205 Lo, A, Sk, 6k
O TR GRS AR MR 8% . VT & EABT R YR RL A8 1 O IR 00— o 1 A A 52 L
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THEBLIZAIN D Z T AT - @R TH D ATV FRIT A KA R D JEiaE 2 28R L TA
B U7 BORIRGEAR & A PR ORI UTIE L A LR E RN L TER LIZBUREEIR E A 5. AL 8k
RITEE AR VY, ARARE AWV PR E DR TEIIB LR T 5. EBEIEATMIT

THDHN, TOENIT, EEHL, REREREL, PImShER, #ia, KA, <54, Bhaif, AR
fi, A, WA, HAEMES (e, 1977).

VIL 12 SERCSKSLELER B USSLAR

BT PR 1L = IV A I BRD) e V), SRR AT 78 SEVERESET, —AvE
BAERAE I b 5.

SRR OBRIE, BT S SRR R 1T 1L SR BRBE AR (UL, s
BRI OE 5 B0 K OSRIENR (7 L, BIJE, Pl N, WEFEAGR ©) IKMTE 5. BT
GERRLPIEIR L, RO L BB >, RS O TR IEIE T 2 R ©, SRR I
b UCHEBREE L BBREE L 1B 7 S . I B SR B SR 1 = BV AR 0 0 i (BT (290
S THIT % b DT, B ERRSNE L L, RO BEE:  PIERMEE SR, AL EmE -
D, GURIRIAE S FRBEIRC, ST I IERGE, BERRBREE, HBKEE, HIARLMDAD.

T BT WA o D GBI A JE BT ©, B, K72 & BRER Y LIS IR %

WU ¢ 1L SR BB BT /NEC B0 5. T TEAE (1658 4F), MEFILI DAL EADRER & Ex
BILG. BRI 1L AR B FARGEROIA & 720, BB ARIICHSENS T, BRI 35 ERTHIC RO
B o o8, BRI A6 AR B Ui, SRRSO B 85 46T 1S, HIBL I 360,557t & AE L7-. AL
ECORPENHILEIL 565 7t DL Ch 5. SURILENER 600m, BANEE 1,200m 4L, B3
TR bm T D, SESEREIT K S WEH 22 TV 5. SR BT, AR B
7, POAESASE - BERLBKEE - % = —~ELAPES . WRAILA - HIRE - RIET - RIAE - 72 F ) %
B - RGP - K< A0 - BRIRBME - £ SV AT A MR8 b s (R, 1962 ; HASERS,
1965) .

S G ¢ 1L CRBETERSERINT S » JEUC 0 5. BRI 13 470 B AR 20 48 % CRT & 4L, 7 D% b s
SH GERGPEEH, 1981 Bk - V1, 1956). GUKIXERT - SEARN B 72 5 A IEIBIK CTh 5.
GRS ROBRAHAED T4 B8 - BRI ORI T, IRAHME LCELL - SIEH - fLA

TR - BERE - T - REAMERY) - BEREREEASE £ 5 (T, 1966).

BRI - 1L 0 R ERETREE RIRT BN 3 5 . 40 500 ELIRTICHR, 1% XHRICEIT Sz L vbh, i
b YRS ST, SR B G R O SEIR B O LRT,  BARE R OV B S BAE % 1 5 (Gl
PEFEA, 1981).

W13 BEERUEY I VR

BREEIR & U CIE B MIE LSRR & 5. B U 77 R IE AT BRI B ) WRelert i 2 o o
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(ABSTRACT)

OUTLINE

The Otake district extends over the eastern part of Yamaguchi Prefecture and the western
part of Hiroshima Prefecture, and covers about 425 square kilometers between lat. 34° 10" and
34°20" N, and long. 132° 00" and 132° 15’ E. Geologically, the district stretches from the Sangun
Belt to the Tamba Belt, and lies also in the Sanyo zone which is one of the major zone of
plutonism in the Inner Side of the Southwest Japan. The district is mostly occupied by
Paleozoic formations, Jurassic sedimentary rocks, Late Cretaceous granitic rocks associated
with a small amount of Late Cretaceous dike rocks and Latest Pliocene to Quaternary deposits.
The succession of the geologic unitsin this district is summarized in Table 1.

Topographically, the district is largely a mountainous region and the western part of the
district belongs to the Suo Plateau, and eastern part to Saiki Plateau. Many conspicuous rocky
mountains with rock walls and steep slopes are especially developed in the Saiki Plateau where
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granitic rocks are widely distributed. Three erosion surfaces, such as the Kibi Plateau (500~
700 m in height), the Sera Plateau (340-400 m), and the Setouchi surface (100-240 m) are
recognized in the mountainous region. Plains are restrictedly developed along the rivers and at
the mouths of the Oze River and the Nishiki River.

LATE PALEOZOIC

Late Paleozoic formations are composed of the Tsuno Group associated with small amounts
of ultramafic rocks and the Nishiki Group, and are distributed in the northwestern part of the
district.

The Tsuno Group is the oldest and the lowest geologic unit of this district. Rocks of the
Group have been metamorphosed to crystalline schists which are called the Sangun Metamor-
phic Rocks. The Tsuno Group is divided into the lower and upper formations, and the total
thickness is about 1,900 meters. The lower formation is largely made up of pelitic schists and
psammitic schists interbedded with thin basic schists. The upper formation is mainly composed
of pelitic schists and basic schists accompanied intimately with ultramafic rocks, associated with
intercalating thin—bedded psammitic schists and lenticular calcareous schists. Schistosity, com-
positional banding, cleavage and lineation are generally well-developed and recrystallization is
almost apparent. The schists of this district are characterized by the mineral assemblages cor-
responding to the glaucophane schist facies in a broad sense. No fossils have been found from
the Tsuno Group, however, the Group is regarded to be older than Middle Permian age, from
the viewpoints of the stratigraphical relation and the basic igneous activity in the Sangun Belt.
And the episode of the Sangun Metamorphism is thought to be happened during Late Permian
to Early Triassic age.

Ultramafic rocks are entirely serpentinized, and are concordantly situated in the Tsuno
Group. Most of them are associated with basic schists of the upper formation of the Group. The
ultramafic rocks are schistose in places and interpreted to have emplaced before the time of the
Sangun Metamorphism.

The Nishiki Group occurs on a small scale in the district. It is situated on the Tsuno Group
bounded by a low-angle fault. The Group consists mainly of sandstones and mudstones
associated with intercalating thin beds of acidic tuffs and cherts. Rocks of the Group are weakly
metamorphosed to be slaty in the lowermost part by the Sangun Metamorphism, and are
characterized by the mineral assemblages corresponding to the prehnite-pumpellyite
metagraywacke facies. The Nishiki Group yields radiolarian fossils from mudstone, which
belong to the Follicucullus monacanthus assemblage indicative of late Middle Permian age.

JURASSIC

Jurassic strata are the Mikawa and the Kuga Groups.

The Mikawa Group is distributed in the central part of the district as a narrow zone between
the Tsuno Group to the north and the Kuga Group to the south, bounded by faults. The
Mikawa Group is composed mainly of olistostromes associated with sandstone, mudstone and
olistoliths of chert, siliceous shale, greenstone and limestone. The olistoliths are various in size
and shape. Large olistoliths reach one kilometer or more in length. The olistoliths contain fossils
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of Permian fusulinids, Permian to Triassic conodonts and Triassic to Early Jurassic
radiolarians. Sedimentation of the Mikawa Group occurred after Early Jurassic Period.

The Kuga Group occurs in the southern part of the district. It is composed mainly of
olistostromes associated with mudstone, sandstone and allochthonous sheets of chert on a large
scale and with olistoliths of chert, sandstone, siliceous shale, greenstone and limestone. The
Kashiwagiyama allochthonous chert sheet is a largest allochthonous sheet in this area. It is com-
posed mainly of chert intercalated with thin beds of olistostromes. Allochthonous chert blocks
and sheets of the Kuga Group contain Middle to Late Triassic conodonts. The limestone
olistoliths yield Permian fusulinids. Late Triassic Monotis occurs in the mudstone olistolith. On
the other hand autochthonous siliceous shale and mudstone contain Early to Latest Jurassic
radiolarians. Jurassic ammonite is found in autochthonous massive sandstone. Judging from
the fossils occurred in the autochthon, the Kuga Group deposited in Jurassic age.

The Mikawa and the Kuga Groups have weakly metamorphosed by the Ryoke Metamor-
phism, a regional metamorphism of high—-temperature type, and changed to the rocks of the
Biotite Slate Zone in the southern marginal part and to those of the Sericite Slate Zone in the
other part.

LATE CRETACEOUS GRANITIC ROCKS

Granitic rocks in this district are the Hiroshima Granitic Rocks, one of the major plutonic
rocks in the Sanyo Zone. The rocks are widely distributed in the northeastern part of the
district, and on a small scale in the southeastern part and the southern central part. They are
divided into the Habu Granodiorite, the Iwakuni Granite and the Yasakakyo Granite. All of
them are discordant intrusives and lack gneissose structure. The Habu Granodiorite is
distributed in the southern margin of this district, and consists of medium-grained hornblende-
biotite tonalite to granodiorite. The lwakuni Granite occurs in the southeastern margin of the
district, and is medium- to coarse-grained biotite granite. The Yasakakyo Granite is widely
distributed in the north—eastern part of the district. It is medium- to coarse-grained biotite
granite associated with small amounts of fine-grained biotite granite and aplite. The Iwakuni
Granite in the district and the Yasakakyo Granite have very similar lithology. It is thought that
these two granitic rocks form a continuous body below the surface.

The Hiroshima Granitic Rocks are of 85 to 103 Ma K-Ar biotite age, that is, early Late
Cretaceous in age.

DIKE ROCKS

Many dikes of quartz porphyry and granite porphyry occur in the Paleozoic and Mesozoic for-
mations. These acidic dikes have mostly NW-SE strike. Some basic dikes of diabase and gabbro
intruded into the Kuga Group. A few of porphyrite dikes intruded into the Tsuno Group and
the Kuga Group. Some of the above-mentioned dikes have suffered contact-metamorphic effects
by the Hiroshima Granitic Rocks.

Small masses of quartz diorite associated with granite porphyry occur in the northwestern
part of the district.
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CENOZzOIC

Cenozoic sediments in the district are composed of the Ajina Formation, the Yuridani Forma-
tion, the Miwa Formation, terrace deposits, talus deposits and Alluvium. The Ajina Formation
occurs around Ajina, and consists of conglomerate, sandstone and mudstone associated with in-
tercalating lignite beds. The Formation is of Latest Pliocene to Early Pleistocene. The Yuridani
Formation occurs around Yuridani, and consists of gravel, sand, silt and clay beds associated
with intercalating lignite beds. The Formation is thought to be of Early Pleistocene. The Miwa
Formation occurs around Shibukuma, and consists mainly of gravel and sand beds associated
with intercalating thin beds of silt and clay. The Formation is thought to be of Early to Middle
Pleistocene. The terrace deposits occur around Ten—no and Kamagahara, and consist of gravel,
sand, silt and clay. The deposits are regarded to be of Late Pleistocene. The talus deposits are
distributed around Kuritani, and consist mainly of angular to subangular pebbles and boulders
of granites. The deposits are of Late Pleistocene to Holocene. The Alluvium is distributed along
the rivers and in the coastal plains, and consists of gravel, sand, silt and clay.

ACTIVE FAULT AND EARTHQUAKE

In the mapped district, there is an active fault named the Otake Fault. It forms a part of “the
Iwakuni Active Fault System” . The fault has NNE-SSW trend and shows the right lateral
dislocation with a small amount of the vertical displacement of the northwest side up.

Any notable earthquakes which have the epicenter in this district have not been reported, but
the Geiyo Earthquake (M=7 Y/,) of which epicenter situated at lat. 34.2° N and long. 132.3°E
hit this district in 1905, and slight damages were reported in the coastal region.

ECONOMIC GEOLOGY

There are many ore deposits of tungsten, copper, manganese, iron sulphide, iron,
molybdenum, limestone and lignite in the district. Among them the ore deposits of the Kuga
Mine are working. The ore deposits of the Kuga Mine are of a skarn type scheelite deposits
associated with chalcopyrite. The ore deposits are situated in the olistostrome beds of the Kuga
Group, and are thought to have been formed by replacement of limestone bodies in the beds.
The Kawayama Mine which was a leading mine in Japan produced about 5,650,000 tons of
iron sulphide ores during the period from 1947 to 1971. The ore deposits of the mine are of a
stratobound type cupriferous pyrrhotite deposits situated along shear zone in the Sangun
Metamorphic Rocks. Many copper ore deposits of vein—type also occurred in the district, but
most of them are small in scale. The manganese deposits are syngenetic bedded manganese
deposits situated concordantly in chert beds of the Kuga and the Mikawa Groups. The ores are
composed of manganese silicates and manganese carbonates. The ore bodies are innumerable
but generally small in scale. Iron ore deposit and molybdenum ore deposits are situated in the
Yasakakyo Granite. Limestone lenses in the Kuga and the Mikawa Groups have ever been
worked at several places. Lignite deposits at Ajina and Yuridani have also been worked.

Chert beds of the Kuga Group are quarried at Ten—no, Shu-uchi, Kawaradani, Tada and
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Boroku for aggregates. Hornfels of pebbly mudstone and mudstone of the Kuga Group is also
quarried at Boroku for aggregates. The Yasakakyo Granite is quarried at Hatcho for aggregates
to make the Yasaka Dam.
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