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RIS B 5.

Fmvmmm(mmefiyVlo* BT AL, [ZoWNEIZHs W THE & L Comdkitksx
mu, MR EOREICHENT, EEGLOL DLV A ROEWEAET HEHIKRT, 254 THo1
UTGﬁRTEmT%éBDJ&LT ATV a2kl E LTERLE., LaL, fHoERICEN
T, ARAE VLD BRI, IRIEHZMR T 25 A DMEREED L 52X FIZ Lo THSRME L R 5 BN ED D O
T, —EMATIEARW. Fo, ATV OBBITEENTH D 8 0R L7z R HE DS UM 2
ATV 2 BRI THLZOEKRT S L Z A1X, RAYMOND (1984) OEFEIZOWT EFRIZ/RLEZL D
RMEN D D

ﬁuxbxFm~AiH@%Sﬂ%$ﬁW%LtMﬁT%U W HI = 0 12 K TR S e ELHERE D %
BT L., LER-sTCZOMHBEICIEIKRAAEGERTND

$%%®¢-ﬁ$ﬁ,%_ﬁ&mmﬂgﬁ_ é#émfmm%ﬁmﬁtofu,mm%ﬁi&mﬁﬁ%ﬁ
f’ﬁ%)ﬂu\ CREMEZRTERERTHEL LT, E<HVWLNRTWDE AT Y Va4 A hX bu—2A4l,
RIS AR B LT RV, 22T, AW TR E LT, BEME R TEEICOWTRAES
(mixed rock) W5 2 L2 5. FHEILZ N E TRIE LIEMEZ e ke mdmfilsE s LTHn b
T3 (FiEh», 1980).
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LUF, A ORI 2IREMICET 2 HFEC W TR T 5.

B. ZERME - BEEAE - IRTEAE

Hig DR %, WD - IREOFREIZ LY, R - W - IRIEFH O 3MICK T 5. BRIETIE, Hgo
JEEIZIE & A S ST, [ ~oEEES R, BANRBRERERERTL TS, WERHE T, Fix
OREEICHIE R R S, Ly Xfblicar =7 MNEd, BEREEKERSEELZA v arE—T 0 b
RREED DS, T, RRSOHRBERREO A TREREAZIRTEL TR LT, H#ERICIE, ave—T7
VMgl v arvE—T U NEEREEERZRL OV EHETE S, WA EHAEREDHEEN LA AEE
S HJBIC RIS R T S IRTEAILIRE T L k2 e S OS2 570 5. IRFEMRIE, FRACCHERIBRBE O 2
RBHEANRAELTREY, bELEAEBL W ERZTNREES LI-mkiE & 138 5.

C. ##EFarTLy IR -BUuEE B

TICHFREE NS0, M B ECIREMMNEET D, 5500 LR ORI EKE T & 5 OHE
hz#iEEI > T Ly R (sedimentary complex, 555K A) &5,

IREARICIWC, JREREEICEA SN D ER (block) %, 5 50O L ROMERIZKRTE HJEE 50 m B
FoboERS T (dab), TREV /SN EOEINER (fragment or clast) & AT 5. £ LT, IRIEM
NEBEREIRE NS DL, AT T LIRS L, #iE &ZBES (mixed rock) ST L2 5 (55
XA -B).

A HEHICTLYIR
Sedimentary complex B. B7e
~ ~ T g Mixed rock

c b

T e | e
- TZ T 77>

Tk | S

JAM L pERn
< /g Shale matrix

Clast
Wi 8 ~~| BES
Fault Mixed rock
C. RS T HREBDIERH A5 7D

Construction of slab Boundary of slab
: — g . FEOBEEE &
HETH R ARBE (R I D 2

—— W@ Fault

BEW R EHEER
Concordant lithologic boundary

B EEEY
Bedded Laminated shale

sandstone

BT v — 1 EEHE

Bedded ~#___»] Siliceous shale
chert

F5W HRE=vI v, 2 A RBES - A7 7OBER

Schematic diagram of sedimentary complex, mixed rock and slab
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INEMLRA T 7L, —RICTEEAAE L HEREEABIR IS H 5. T OEMESUTHERTE AR D T RIR A b
STREL TV DEMEER & TRRARZR 20T, HERICEWTEImE 2 XA L THIT L (H5XKC0).

D. ARIGHEOH - HEREHBREILTLY IR

AR W35 ~C 3 PR A R OV FHE T O MiE RENHER S = 0 7 L v 7 RN T 5.

FHE 2 AR 5 MU R DWW T, BERFHIZERE (SAKAGUHI, 1961) &\ 9 4R —fRICH W BT & 2.
LovL, FHEBREOLAO TR LW o ok, HENAKROEFEEFEEZ b TRELTWD Z EZHifte L
TR, REMPRBTIHEE 2T Ly 7 20 bR 5 FHEHOMBREOLA TR E U CLE Y TlERwn. 2o
T OARRECIESHEERE O DbV ICAHRE LT [FHEFOHERE 27 Ly 7 2] T TFHEROEEE) %
FHTD LT 5.

m. % % &

BERRAY L, RSS2 < & B IL R E T 120 km LA RIZb e o T3 5 i KIEK 20
km OMEWHIHTH Y, HER HATa T Ly s 2, TEREEER ROZERANNMT 5. &
Mg IZE AT 2 T Ly 7 ZADIBBRSTT 5.

WAE =7 vy 7 ZOHTEIE, INT (1894), E&HS (1894, 1895) A AU ALERIC v T “Mifkas”
BOVUERUE” L CEDS AR LIZZ SIS E S, /NI (1897) IZEEh WV E & LT AR L, &
(1925), ‘& M (1925a, b) 1XF ORER Z I~ 7~ 0D OfEEMEIZ L 5 & Lz, KoBavasH (1941)
X, ook - BERE - RS &2 % & 9 T Yakuno basic plutonic rock (/Mk, 1951 Tl
BN ENERECE ) &d LTz, £ 0%, T (1950) 1F, RABEEMEEE S 8RN 0AMT 55k
R/ iy & ST & fdn L, WM A AR OHIEREER co—o & Lz, miEs (1954) 1%, H- L

CEREBETEN S OEE R MIERE TH DL Z L AR L. IEED (1959), HAIES (1961)
I, WALV ST E - THET DERBUEEZ RWZ L, 2R mthIs s i sF 4 ploa, BB
Rs LA TS OWR B 2T, RAB a7 Ly 7 2L W AFRTE, SR (1961) <0 lel (1973)
UKD, FEH AT DB B R L U BB, TR < i S A B A (FREBAE
M) ROVERCE NERECHEE > TOMRT 2B RICO W THEA SN2, ARECBVNTL, 204K
EEMT 5.

BN 2T Ly 7 ZORREIZHOWT, Tl (1973) 1ZBENVVE DI LRE R LA b 50 THRE
L, MR C Rl L7 kpca R BRILS) 23 A (BRERASRS) & & b ICBImimicin - Tl L7z
H O R OMIFFHIE H L7 RE s (TR R EoXRE) ok s L Lz, f% (1978),
ISHIWATARI (1985) 1, RAB R ORCER A2 A L, BESES - BEVED D XRE E TR —Ho
FT74FTA NEgFETRTEL, KAEST 44T A4 MW, WEREE -~ MVIITH D & LT
Fl, TOFT 4 FTA NEIEREREZZTTREY, 5940 _) — A6 BT AL T
T/ I=aF4 MIETEREN ERTHE L. LT, ZHETEEEHAE SN DODREY

ZOEFEMOMERICE D E Lz, wIETIE, BBHEOWHERNO A7 44 TA4 FRRWES

_9_



M, FLRE OCFML DRI D, 7 44 T4 MERBEO S Z E MRS Tw 5 (Koibe
etal., 1987 7¢ &).

AR (Il 35k % 5 o0 72 T A M 7 AREE O U, SRR O E AR ST HRIREL S A 72 L FER, 1959 ;5 IANIED,
1959), M BIEICDT ¥ — b - fEEEE A Y A MY AL LTED B8R FTRAE - KiliE, ORAS
ATy s A, @EWEEO ARG EGTH - BT BEROBEEE, ORAFa T L
v 7 AWGAT DL HARIED (1961) KON (1961) X, Z OHRECHIZ § &\ BRELHE & 7 i, RS
JbHE, HueE, ABEEEIC 4K L. (F3R). E@Ed RO RECIE, wilE - VUK B R 0SS
JERE - ABTERE - EERITRERED 0 A L, JEREMAAESICE S T A (RiR - B, 1954). HiR
(1961) i, RGO HENGE & & « ZEWRZ WA b SEMAMEE Ch D L Lz,

AR HSR O BB R A 2 v T Ly 7 AT DWW T ORFEREITIE & A L7 <, KF (1988) 23 EITBE
NVVEDND 72 B & LA SR LB - 05 - T v — P BT BE R OB ARIE, 1961) D434
oL, WABRBEHICHY T EaELizicl 85,

m. 2 wA=a 7Ly R

KX DR 7 7 Ly 7 A0E, PR ROAB B 2 AT 2 b 0 C, IR AL TR 0 B P
ot d D (6 X). fEARIZA (1961), JEA « M (1965) (Z KALIE, BT 28 - Xyl Xig 3
\F 5 RN B EE A E 3-5 km T, BEALVVE & R & USRS RS & b O it & ks - EE D e Dl
BHERE D72 Y, WH IR T8 S IR A 2R

ARMBEHUEN T, BEALVE & XA - BERIFENENE L oMz rm L, WE O IWE &
HrCTE 5. AMIETIE, RATMEEEZHKRT 2HAT a7 Ly 7 2% “OOKERIE, T/2abbE

(KT (e8]

Iﬂ]'v‘\*.'aﬁ
e N R
e o

|7 | BEnEsm
=l
B zmeokesa

ko) | (e shvgizy b [ ] ANEssEs Lo 8

FeR BHHIAHTOBRAF =2 v, 7 AOWER




=y FEZRAE - 2=y MO T 5. ZiE - B = ME, BARIED (1961) DORE
REETTEPE RS 3 5.

ZOWED, W=y OSSR E 72T E & OBRES & ORFNCALE T 2 PR A & OB A e
BT - TiE, MERUE b LB s S N ET 5.

m 2. 1 BEhlvgi=v bk (S
PTARUVHE
g AL 5 oo i B 2 B ACBANC 2 ESFIT £ ¢, 18K 1 km THOAd 5. BRSO NE)I
DY RIS AT 2 #A 0K 1L km ALOERIE Y, L OZESFRT A b @& A B8 U 58 H IR VIS BERLL
HEORWELAHD. NG =y b EFMOBAER & OB A 72T BiEiL, JR HESHIHEEE
ik L km O LG (X, Hif6) THIZTE 5. £ 2Tk, N60°E, 60°N OWiEmzsis LT, Ik
TN AR < M L 72BN, M NCBFHE S O B A 04T 5. AL, BEHE cm-410ecm DT v —
b aERA, SIMTEEBHANIGET D, E7m, T OHUSTIE, BB o TRMBIES & O B m OlERL
HRET D,
=g
W~ HURZ O P AR BNV E D B 72 . BRICEERE LL, FHCREAIZZE O KRES 2
V—=vaZ4 MERERAMLTEY, BIRTIEKAE - REWICR 2D, £z, £ < OBGHAER
T TEY, SF ISR OB -l Bt 2 5.

BERLNVEITIE, SR ORIFER SR O S A B O 5 SIS X ARIMRE S BIZE S h D (B TD. i
WHEE 2T DB MOE ST em- # mEEETH 5. READRIROBAICE, AEAOR#IT
FERAEE T IZITATICES L T D . 2 ORIRIIE O 0T, 2 OmMSEICRR T 2B ERIC L v &
ML, LIFLIEL Rk > TS,

BERLWVE TS cm O 5 85 AR LIZ LIER O DAY, 0D OREAE R o072 2807 Ll id B
<7,

HARH

APA HAVE A BN S (GSIR43353)  HAMA (£ — K T30%) - ARA (10%) - AR A (53%) K&
CEDIENROHN) (T%) »57ed (1R 2). ZOENPOEMIZ, NEIIIRY K ORI O Uk G
HG - RRANO RS, FAEAIIR05-2mm T, HE - FAEERT. & XITERICH 2y
KL FEEARAICER STV D, ANAIETE - kB0 LEREEZRL, FABOHEMOK TH
S0, B THAAZIRY B0, FREACHANA OMBRZ D TWD, RHRAITESH
WEBLY—v 274 MERERAELTWDR, ZIREBRBNEZE LEKIEIT 7 I R4 FTh
5.

m 2. 2 ZRE-HE1=v bk (S Sy
PTARUVHE
YA - Haa sy MI, BiLE =y P EWERGRTHEL, ZoRdLmRicaAmT 5.



BT WAF 2T Ly 7 ZABENVE ORPIRIERE (it anr, s 17)

=y MO ZRE - BiE o= M, AR o SRS B E Hiusk o HE BT T3 500 m Dl T
AT DB, FERATE SIS EBIZINL 720, A7 [T {430 2 38 2 AL - 7 B oo Wi LAPE CILiEA) 3.5 km &
5. BWWET =y b EOBEBEOBEAMITIIBE T 2. AT S OWEEIRO T, KR L
NVEHOFBIHOMIZIZ 10 m I EOZHBEBRAH 5.

=77, A=y FEHO SO, RATREE OBRIZH - THE 250 m LU O#IE WA A6 &
AL, FEMEFICEAWET D, Ao E =y N, OB PHE RS & 1XE N E A E T8
ENTWA., ZOLZRE - HE2=y M, HARIE) (1961) TIE, “GAE” H— A8 K OFHE AL
HOMABICED BN TV e, XA« BEa =y NOEAE, SESRIEHE N O MEE T B 7 OARE G

CRLSEHLTRY, #H8XIcFDNL— vy FE25RT ((FK, — b 12).

P

HBhhgaizy FLREIOXESE - BEE1=v b XS - TRERIKGSZ £ L L, BIKEGESE R OIR
AR S % Hede. ARKIMEHIT N TiE, B RMETE PE R OSREAT AR LB T 2 0H THh 5. 72
BB, fEAENLBE IR T () 2 X AL TR ST MRS S LT D, HRAE IR A - SRk
T, Z<ATMRLEEE 2 B R EXRE TH LN, MER NV I A FHETD.

ZREDI L, BEhWEZ=y MITWERDK Lkm (DWW TR TR <, Kk - Kkt %
BL, EXIHREFRTNS. O OERIEWMHATEIL, Fampla+ A a ke +
WRA+AKTHY, ILAAMPIEHE-FREEHObOITHY T 5. 2oy X IbTik, Elkof
FEIRE < ZECE OFEEE WSS LTI Y, I & LTI AAPIE + LA A Db VI Y
—AKOEE I HEGEALTND.



LREO I LER 22 CEBABREZET 200855, ZTREEICEHROMER L, Xt
S D2 A LD DAMRLATIEDEE NS0, EEEHINEIT R TREIEA « K LHmIcE b > T s,
AR AT E 2P, ZRAPICESKIOMO L ROEIRE LTHET D, EAITREN L &

TV NRREEL AR, BRI TN A, BUL L2 TR - K AfaE 29 5. HEOL <X
MBI BTy, HIBEEATS SRR b Db H 5.

FEFOBEIC T, ZREDEEICAVMAZEERE T L, MhZREmMEE R L TV D08l
HTE D (BEIKR2).

BhWwE1r=y FEAOXRE - BEE1I=y b ARIBHIRNO S IEIR 50025 23, B EIE kA
OMEART T OFERWIC B #EHT 5 (B 8I1X) . ARRIFEHIERAN TIXLZE BT, JEX 20
m 2D ZaUE SR eV LIRSS & KILABSE R DT 5720 Th 5. £ 2 TERIERERS DLl
FH S0 mBOXKME AT, BNV EZ =y hOBNWEB AT 5. £, ZREESOE T, 1§
30 cm DEEEMB A B /v T O FALIC, BAEHIHERE IS Y5, a9 Him O RAFEO B Wb E
BOWEFEAENEI SmE LT 5.

HEERTHOG OMEIR VY (8 [T\, XEREN B L, RETUS - WETTUSAE - Bk
KA - R EE APt dLloBE W E 2 = b RO O A ERE & OBEBEORRIZZ DL—
FTEBIERTE v, RBBIRT v — MI T E TR GEARIZ2, 1961) L OZ O Y EIZ -
Do TWRNOT, REEEOERL, BESZ4moBRF v+ — FEEI 50 mLl Lizhz> T < Xk
A & O %D &I L.

VORAEREE, SR LAHIRIE S S L, KIABSE 2L . BT TIEANEE L CH Ay
DS TORWR, REAOHRARW LR E S A v =Y =2 VRN LA v E =T T =2 T —
AR D HND.

RO T LA KIURE B2 2 8IS E 2, v b A KL OB R 213 & A 8 F 7R WEK

W IR ST S0 b oA R E ORI R A 20% L E & LREEE DMK E S Th Y, & &I s E ~

WHEEARBIIES5-40ecm OB EBEFESH comDEEBEOHETHSH. WHEESHEOW AT

MRI72 0 ET v r T D,

BEVEREICE IR A E HE L, 2Rk T2 miBoa=y F 22 LT, ZRAESICHRER TV S.
WEOEZEDOERIZIAPATH S, BMEIS IZHEDORE S 1-5m TV b A DA, RRAOR
m A A, REIREMBE AN SR .

B EAIT L b A XORR % 10% R & D EEE 22 iR E S TH 5.

ZRAETRE L A L N EHE IZHER > TV D EFIHAY, Higdl 16 THl Sz (BB 8IX), £ Z Tiddt
MBES Em L EOZREWEE O B, REOEE - BEEA - A A AEPIERER > TS,

B E AT, Zals kg & (basalt volcaniclastic rock) M ONZ BRSO MERHEERL TS
¥, Zo— hTIHEEASEEN DY L TN EHETE 5.



X v v 2RSVAZN S Za—

FER XRE -HEa==y bOA— b=, 7 (BEHHETHE, - b12)
1IBERGE, 2 ZREEE, 3 XREKLEREE, ¢ REES, 5 BHES, 6 BRIERKE, 7 ERE
W, 8 DEEBDEREER, 9 RAENWERERRE, 10: BR » -+

EREHE

HEPEAYE LS (GS) R43354)  RALRORE A LMIE « FeROHEBE AN 5225 GEIIKRD. #
FBAERHESNEROIMMU T T, HERALL TS, HRIEAIXIZEAEAE L THEHT, L&
WOEA & LCHET D, ZOiEh, Ao~ U —adERdim e L CREAZER L2 i1 CEY 2.

m. 2. 3 BEHEE

voxin

AR Mtk O B IE SR A 1, RESEITASE L ONE AT F ST 5. RE T OBIESE S, EiE
21 SRRV O/NEI AR L, EOHBUIENS H THAW VG =y e KRS - BET=y PEET
HWIEICIn > THET D LHIETE D, —F, MAENETOMESREE L, KATa T Ly 7 208N
W=y bR OBAHER AT AWIEICHR o C, R0 mIZhie v ET S, BESES LB
Wi & OBEROWEITERN NS E, HA75°N ThH5. ZOEMAEOKHIEOILFIER R OIZ, LIZLIE
WERTE D/INEBRN AT S

HiH

i I D RIS R 1L, KER A TR L EZ AL L TV 52y, —HBICHLIR TR/ &
G BIFET . RESFT OBESRE AT, BEEWHATICLNUEY=—L T (4 FThD. BA
WTRE 5 OB ERE AL, ¥ A NEFUE & T DMERCE ROV B0 A b AR HAHER S CTh 5. IEHCH



1%, B F CIHZERICIERCEE L, WAL 7 B AR E XN D, AL AA BRI, HADE
L7 m B AERNVF OIS VA DRIETH DI AN D25, 20 ) BHEAE X, kA& 0.1-2
mm TE— ROK 70% % 5 5. AR THREAER O BETHS.

ERLH

v =—/T 4 b (GS) RA3356) Z[ETFHTIZES S B EEREE T, BICHhADAAND LY AN A
KO 0 AAERNVEMNED . ZOED, BEECR, h A b AR ORERCRIC - TA U 7okl e BEBREE %
e ML AAIERR0.5-2mm T, BT HEEMAEE L (55 1KMW 1), f&E LTkl o KTl
PR R ©CREH & 117 cleavable olivine (KuroDA and SHiMODA, 1967) (2Rl 2 fi# & w9, LiE
LAITBEBImE AN L, WE L b BRSNS, 7 0 AR XAE, FEEALLD LAz &0 HBan
HLORRLHND.

M. 2. 4 FEHREEHMBERA

ARG O RAE 2> T Ly 7 AT 5 LA - BAa=y 0 OIERIIRBER TH DM, £
DACHE R Y 72 5 BEES DAE N O BB BE (B ARIZ A, 1961) O EHEN D B H% % w1
Follicucullus monacanthus fE£E73 FLUNZ &7 TCTW % (CarDROIT et al., 1985 ; JEA - Ak, 1985). 7=, &
FINKEANICIB N TS, KEIEHIEO XX - HEa2 =y FO 5 HAFI O T IERIZ S 25 HEND
Follicucullus sp. 2AFRWZE I TWA (IsHica, 1986a). L7z3-> T, XA - B =y FOHERMIT
“ERETMEMECES. B, HBEHTBEND bAT =y b AR BB EEE E E L
(IsHica, 1984), LA « HXA == v MNIBEBEHETIE I TE 5.

—J, WAE AT Ly 7 RAEMET DN VE =y MZOWTE, SRV E T oA A O K-Ar
AR E LT 241-275 Ma (SHiBaTA et al, 1977) O, £7-KAB A7 4474 SO Rb-Sr4:{t & LT 285
Ma (KolDE et al., 1987) OSERDHE SN THY, “ERLMMEZRL TS, 2B, #AF a7
LUy 7 ADBINNNVE & B X DD EA DN ERE R - EEICEEE LCET D 2 EmbiTnizay (O
#UE AN, 1961), folt T B REBHEHIC b A2 s (FER A, 1988). L7nd-> T, A=
Yy 7 ADBERVE DD TR < &b —F BT, BHC TEMAAHNICHIRICEN L T s Z 2D,

m. 2. 5 #HE#HE

AKX Hdk D BAEF = > T 7 A0, RBEERPE T O W R EEEH (B 5 XY, Him6) TR SND LD
(2, BN oA 3 2 8 FHE T 0 MU & VAR P I BUBERE 2 AL IR - PR P 5 R O TR S LD

WA a7y 7 ZANETIE, a2 =y FROXRE - A=y MR IRL Tofd
5. Ha=y POBITREEICIIBRE TS RV, SAO5Mh 5 R TIbZzn LAE I SR 2 W8 ©
b LHITTE S, ok, BEALVEIC R OIS RIRARIE I3 AL - VU R PE o> A [ T TE I 30-70° AR
5. Eio, Kilh - A=y PHRoER - BRSETESIID 208, BER VS ORGSO T h &£ 1F
EFRLTHD.

—0, =y FOWREANZFHEMCH D &, ARETFE S THOmMATATEY, ZORIRESNITIEIE
EAZS 2 A0V - BT M OWi ke OfFAE R HEE TE 2.



V. B

B FHE 471 CARIDROIT et al. (1985) M ##hw & FHE ORI ALE T oS & L CER - mAaLizb
DTHD.

JE)NZ 20> (1957) 13/ NN OO T, BB PHE A 30T oD it 2 FEES A7 O R (VR - Tt 2 THCE - A
MHiRLHEE L, JFEHICET 2 b0 & LW, ZOMIZIEN D FHER 7 0 — o g & i3 X5l
L,%ﬁ%&@%%@&ﬁ%bt.:ﬂ%@%Eﬁﬁ%ﬁﬂﬁ*mﬁﬂHME&EW@%@K%@WT
TSR L. R0 T, FEARIED (1961) 1HR)INEDN (1957) LIAFIEMERARE 2 05T, PRESBIE H 2
BOWTTBOEES A DD 7 5 Mg 2 KEUE &Sk &K L, Zhs 00z L.

Z D%, HE - AR (1974) 1FIZIT KA - MFFJEICHH 23 2 HiE 2 ReOREEE A & U, [FJE A FHE
JBEEO LICREAICERD Z L, AEOETIET V3 — 2 HIb A THEMNT N5 72 EEEED &R
WETnaE L, ZLTC AL 2RI LABE ZBREME L. EM (1977) 13 A 82 B
& &g LTz,

CARIDROIT et al. (1985) X U* IsHica (1985) (&, K « MN=filifE & 2 & OHSFIT OV TIHRAEL, =
O DA, HUE RS K O T B A B R E A R DR 5 7T, FRES - PHEMH OV hIC b &
ERVW1IOOMEKRZ 2§ Z L &R L7-. CaRDROIT et al. (1985) 1% Z O 2 B PHEH & fd L7z,
Z D%, FEAR (1986) 1L CARIDROIT et al. (1985) D FHEH DRI - CTHAiT DRV FR GRS Eh 5
BA B b a2 ®E L, WELBIHERICED LI RETHDH I LER" L. 723 CARIDROIT et al.
(1985) 1%, [FJE % FHEH OGN B AR T 2 M & LTz, IsHica (1986a) 18 PRI i 23 B
ORI, K8 IR R AT A & B A IS 23T C 120 km LA EIC 72> THrdii LTV B 2 & &1
Lc Uiz, ZLCEBAHESENUT2HE L UTLEEO —>0a=y bbb, pifE I 28]
BWOEEEHREAHMEE - WAEEAE - AV A MR Fr—A0 57325 KIRE, &I EITE O
@RYEING 2 % B - BIOK LTRSS & L.

Z D%, RIKIGHUE OB PHE A DV T, BB I (1987), KA (1988) OGN H 5. BRI IZ
72 (1987) 13, WYE A AJEN b BRI O i 2 W Lz, A (1988) 13, #EiB i pit
I DB PR OEAR - MBS - RRE G L, BIHEE OREF 2 RR T 5 & O ICHICREL, B
Bt DO HERED " RALT 5 ZEAL () 180T TURAIABFICB T 2 M= 7 vy 7 2L LT
ShizeHEE L7z,

17> (1985, 1986), fi#d - fifi (1986), IsHica (1986a) i&, MSHEHF DK LI IR 3 % b5 HLAL % I
S, TORMEBERORBEIC OV TR Uz, £, Ak (1988) 13HE T P8 0 M FHE #7458 O Wb
FRLZFLR L, 2B O B8R « ZEROME & ORBF 21T 7.



v. 2 @

% I35 3, O A2 M 5 o0 B PG 85 00 MU X 43 12 > T IE, B - L (1965), % (1977),
CARIDROIT et al. (1985), IsHiGA (1986a), Ak (1988) THiFTS T\ 5. Z Z TIIAH (1988) DXy
.

BRI % 0 8 FHECHE 12 4 km B2 BB & o C, FUILSE - PP 1L RS L, T I I o
ST - O3 HHCKS SNB. AR - 1 - 0 LAROAIC L - T LR ZMR SR
B ORI SO, 2 ZI OIS OB Xy & ORI &R

RPN 7= o TP B OB K 5 77 L7 IsHioa (1986a) OJBFE & ORIS & LU T ik 5. 4
BOSROME L 205 & MR 5 I8 O£ B LT, d - PHIE UT2 BAC, B UTL
T IEIER S 5. AL 2 MR B BIEIE L, Isnica (19860) DASIED 5 b, kT +— b & &1
2=y MOXHET 5. ARSI OFE IR b B AR T O KBS (1sHica, 1985), 747 00 Felil

b

T ST (S 4959 5 8RR (Isica, 1086a 5 ZUHEEFIE A, 1087) /b 72 < & b ALKy AS A 1
YA 7. ORI, Istica (1986a) DASBIED 5 b, BIRF v — F AKX, HE - DHEEE TG
73 B 72 % HORE 12 KPS U, AR MU 307, 8 R IR K BT I O KBRS A4 T 5. %7, [ SHiGA
(1986a) o UTL BH DK LIEIEN EHWBICHS T 5. LanL, Kk LBICIEBI O mE 8L,

L S S

Ho B W R WAL A e
Az=y b |Ba=y b| At | FEME | HAE
. Neoalbaillella ST —
" Dorashamian orithoformis ['f_/_"ﬂ
Dzhulfian N. optima
. [ F-r | e= | I | B2 | O
- Follicucullus %
Guadalupian - | scholasticus =

F. monacanthus

Pseudoalbaillella |
] globosa

2

Leonardian Ps. sp. C
Albaillella
sinuata

Ps. scalprata m.
|__rhombothoracata |

Ps. lomentaria

1 Wolfcampian

Ps. u-forma m.

Ps. u-forma m.
1

B B ES wranik B mens ) sem e T e = B

F.-F.: Follicucullus bipartitus-F. charveti, m. : morphotype

HoN BABRHEOBFBIER (RH, 198812k 3)



ok BPEH - FEFILBHOMEXS N HE

JARNE A (1957) « || 35« A% (1974) « | CARIDROIT y AoAt (1988) - AgR 2
Skiam 196D | & M (1077) | et al (togs) || [STCA (19868) | A (1988)
; ped B OWME R
J kB | ZER Ik | XK®EE | n
5 . + 7B
. . eI 2 e
el Mk R wewin | ] ok 1w | %) o
" " Feal o
A G W% # Tt
e SRR | e (FUANRIo-a| B IENWEEE | B TRGRERE
Fasi— i W

BROERERIMBALRL, EMCRRLTHHHBE LIS HTE

A AT &0 ) EH AR &, IsHica (1986a) (T L 2 AR XIE sk PN ¢ oo oK 8 o Sy AripE & s S I
T 5 &, ok EEETO EWREO ERICkETE 5.

PITFOREIZ =L LTAR (1988) IS D THS. 2P, BRMMICHETE « L— s ONLE LR
7

Iv. 3 JwElE (Fa, Fb, Fc)

WP DA AR T 5. A (1988) 12X 0 s S0, SN AHIE B O IR MR AL 7 o0 B <P
FOERIZI 9 — FBERAM L STV D CERNROL— 1O -@).

AT o OBEEREMBEARD b, T0 95 LA OKE Z 5T BRI SRR 5 A B D
Zoma=y MRS END.

BIFFIZ Do Tl L CHEMT 50— MIewnd, RRESHOREMFREERLT, A-Bli=x
=v MoK ZER L7 (G510 1K) . JEEIZEMRICHBT CE2nA, A==y FT350m, Ba=v |
T200m EHEETS.

= B

FICHHE R A - BOERESE)NLRY, LIELUIEERT v — b - BEEES - IR - IRTE S
ZHES. ABiliz=y hTORMEMETIZONTOE NI, ZICFERT 5 L) ICEEHHORR L
RERERICESC L, liz=y e bBRF Y — b0 0MED, ki, BEEE, BOESKOWE
B NIRRT H@IFERT LHELTWD
b EUE LRI — RIS HY SR O JE & 3 20-100 cm O RS EESA O F g &, 2-10 cm O EUEES 2 L

CHENEROEEN DD, WEBAEIREORMFIIRL, BHRAREZZ L, RALEH - SPATEERZR
EONHEREEN LoD X — XA MNEROEE CTH 5D, WA ITMAIZ2 0 LHRLC, HIK - 1K G
ZRL, BEKIPERICELY v 75 Tho.

BOERES T RISV A XU EORE R Z 20% L0 E& TR, BEIK GO EXE T, WEOFAT
TR URIASHEBI N R T 5

&



DB
YEEREE
£ ¥
REEB%EE
=EE =40
CeNp->:2-

T ﬁﬂiéh@g%&(f )
ool BRERIE S10M MEEORMERERK Ok, 198810k 3)

“oll mERE O-@ : BRREFER L — FHS, 1-4: fih
fCRENEE EHtaES. L - RUM
[mm BIRFv— bk B EAERB. Fm : Follicucullus monacanthus
THHE, FF : Follicucullus bipartitus-F. charvet B4,
—F &ﬁ}g Fs : Follicucullus scholasticus ¥ %, No : Neoalbail-
Adl=wp Bar=w bk lella ornithoformis FESE.

BAEAIET v — b EWEO/NERARBEE B AR ICEEND HOT, JEX2-5m Db O3 EHET
ROLBND. Fv— hO/NESLIFELI2MTHS.

FEPEBEIK S IZE S 1-5 cm CHBT 5K AGO T 7 AEEIKE Th 5. 8 F CIEfl - PRI 1 XD
HH - BER ) ERORERRN T AR 2 Et.

R ARG T, IR L, EEICK VB TR EANE L HET . BRIREKE & AR

B, BT IR HE, HIRIS L b A XOA PRI V% < OREHEE 3RO Bib.

JERT ¥ — ME—BRICIKFE T, Bt a2 2 <&, ZRIKIFE S 1-3 cm OEEH LR S |
mm-2 cm FROVEEM & BN HEEZ 72T b O &, JESH cm-15 cm O Flg R W EERH A R E i E Ak
HEETHHDENH L. TREHOEEITHEE S IAUT 2R KM TH 5.

BIRFvr— FEHEEREEDOER

JEIRT v — b ORI, NEBLE L TRIEEICREN D HE L, BIRT v — b LALICEEE E
e BOEHN - WEEHELBRENERY, 2L LT HOBFEMET 256005, BEDH
A7 LHB LI b O, HR L LHR 2 CERAK) OBk Thy, Bt 2 ES 250 TES 10-
20mThdb

HiAL 1 CUE, M OUENCHE AL 50 micibz - T, HiFE 23 i - B e, 20-30° AR oo (R A
WEEe LTHEMT . 8L MICHRMAEZ R L, U UIREEUCISIE AT 207 CHuE e, &5

FADEHEOHRIIARHEE TH L0 T b, BEERE - HAESAEE - BkF v — - BEERADIET
HEBLL, Wicdb B2 R EXE BB A AN B A O RIS ICH AR S . B EUA (IR RS D3

BicHiEN D, WEE S F12842 OF v — b & F12843 OFEEE EE ) O R — Ok REEE NG S OF
3K). ULilE~7=1 951z, #R 1 TlEERT v — b EHEEE & OEBEOHEMBIRII R bRV A A
Wl#E L THMLTERY, 2OoEEEAEO EICREAENESICERDZ Z LD, 2 biT—
BORETERT O LHET 5.



[1T[[0}esy Fizsaz

v v _l<GSJ Fl2843 —

5
m
F B =
: .
F1URE HERBoOBRT » - - BREEE - WA
HETBOBFHEELRTERR —0 —
(KA, 198812 ¥ - BIF ; BAHRHAE,
A1) <GSJ F12842, F12843 : Ml L B F F
HBE¥ELREES. Too/LARFIKYS
i @ ®

g2l +EARBOERR  (RH, 1988)
G-@ : ARR LIRERRIER L — + &S
LBl 1I0R% &8

Wi 2 DJEIRT ¥ — FOEKIL, AHORS - AR A & ORBERBENIN LRV, ERITH
WCHAE <R 2L 2B B LT, MEaE EBEOBRFEZRTLOLHETET .

V. 4 +Ak (T, Tu

7RI

B O 2T 5. AR (1988) 12k v M4 Sh, +ﬁ%fﬁ§mﬂ%ﬁﬁ%#&:£5w— kA3
HEEINTND ((FROL—FO).



F13M +REOEAESM S ES R G a2, s 11)

ETFRRIIWEICO S TRBIT, 800 mDEEEZ &0, AROARK 2 12 IR,

I
o

FICWEE S AN - BOFEREE - BEEREENORY, BIRF ¥ — b 2R FHOMSESA
W LW E SRR G, MO S ES ARG R OB EE ~& L ~OHRL - HE oS HE (%
& T, MERICER SN B 7 4 Y = — Y a VB, ARERT 5.

Wi HIBITIE— IS T8O S A3 5-40 cm DWW S EER W Liba %R AE, JES 1-5cm
DHAESAEE (B 13K) 2"H 5. BHEORFIZIRLS, AHABEZR L, LB, VATHEMRREDON
HHERMIE N LoD X — XA MEROAE TH D, WalE—MICKEkEEZ S L, M- Mk <, &%
HERIZERICELY v CThsd. WEEEREOEAMITREERES - BFEEREEN LR, R
KB O EEBICI N T, EEHER EA S sl 5

BERES - EEEER EAICIE YL M A ROA Y - ROk A G PATHER (B 1-3mm) 235
T5. LIZLIZZOREIOHNEBICA X 50, BiFTHET S &, b b A Xof¥ - RARIN
WERREL, KITOEVICET Ly vy —v % RUREEL TS, £ L TEEIZRBSEA RIS
Mm%, ZOX DAL, JOREMPAKI L MEERTH Y, ERE O\ TR O LB R E D
fi (pressure solution) (ZFEWEEE L L7 Z & 2R T HDTH D.

IV. 5 [ E#E (K, Kla Ku)
TBFHB #E O H AR T 5. KT (1988) 12 X W Ainds &AL, FMJI R OV 0O T6 5 00 BRI U AV



e INTHD (RO L— D).

TR WS TR TH Y, BE
TR EZ700mMmTH 5. ARFEOHIKE % H
NIRRT,

= #

FIHRE S - WA HE g - RAZER
FUENO R0, EREEM A - fRIK ALK
o RTERE - REFE P, LML -

L OB A RT. Tl T EIc R
BIEBMEE NS Y, B ~REIC A
JEL TR0, BRIBRD A « A 5 L A% H b
== _ THEROIERD., BEAIITEEHE 7 + Y
= T—va URFEEL, HEIAKRERL,

o g — UiE LI B E i S h T 5.
® =] PR R 720 s LHLEI O W00 6 72
i 5. ES1-2m TRIET S 2 L%,
N =55 LECBEESES LREVEERT. HE
— R S BB U, TR S S AL A
- - SEATHEBL S S L, LRSI & X ISR M
L % MRS RIS O TN R, B
— EAFE L, WAEE RIS 5 (O

] - 15[)).

Sm AR R, RO ECA TG - BRI - BRI
@O : KRB — FES, -5 el HAEFTREOZNLIEET 20, B
B R L Al
REBH. RS (FE16M). iz, ABOBEII+

BREOHO I —RITH S, MR L
KiTdh o, HBWEEWERAERLBOWAIIIKKEZRT 27NV a—2 0T v 7T, TRaaEolk
MHEFELTND.

FRIKCEERA TR SE cm-2 mEE T, fRKEZ 2L, BEEPWENE L AT 5 (B 17K). BEKER
HRLZ2 W LRI o ZAORRA - ) R4 - A7 EORERA L RERIW 2 S0 b7 0, EITH
L TWD. 7 ARIERED DNRWD, FEICHSATIRBIELS, ALY bREARZ NI Lo
b, BEKAETH D LHEE LT,

REAITHIMEREAEEZEEE L, E, FNCRRELI0cm DT ¥ — bo/NEREZ G, —/KIZ
ES1-15mAa 7 L, BREAEHEERV UDE S BRI ENS.

REEEIZ N MY A XL ORI Z 10-20% G HA T, BEa2nLERaz 2L, LIZLIEE



%15 M _EARIE OREIYSS  Getpilifanr, Hif12)  JEEREICH 5 30 ER O 2 T 2SR ET 5.

%16 A EWE O EEEERRE (it Lo, #s13)
JEERC AT AR 2 b /N & AN T . RS AT R b L— MEEB A



5 | AAh | BIRERK L

FBITR 0 ERBCRE h 3 GREEKEMTD
B AR TR
(RRERT R ILET, Hi14)

X5-10ecm THE LT\ 5 . RITIT OIS 1518 W TE S 156 m OAHNE@&INT 5 .

PUF QR PR Ofbxs DML, Ak (1988) (CH-S & ik 5.

A U7 A OB UL 8 O — Hokiib s 7, H R B ORI A 3, N LB O - HEE 7 Th
5. SMRE, Y RAERGEALIEEFEZRAW, RA U by MECEXVEIE L. ok, A1 Y
NI ICD X 500-700 Th 5. RIEICOWTIIARA Y ATy MECKY, BER T B LLHME
WEL 2R <) ORBEZMNE L, g% (O 16+ © 50+ @ 84) X 1/3 L L TR, B4 > M3
RIZ2& 100 Th 5. HIEMARAEH 18 - 19[XITRT.

WA B 36 L7 Ak 5.

AEF RPN RART, ZHMARIEAEED 10%U T THDS. REATEHEREANHEZRT
LONEL, INANA MEEZRTLORDLTNIEOOND. BV EATIEEL B =01 Mg
ERL, MARAMESLIGMEME R T HOERIKMETHD. Ak - RACEBAEREZ 2T HONE
FNDH, TNFFHCH ERBOWEIZZ ). KFORICT Ly vy —2 % F=RNRETLHI L0
I LT, Rl O KE 3 13 v fiE (pressure solution) (12X 56D TH 5.

AR KL, 2R LRIV KIS, BRI 2 LIRS, AR RENL L, £0I1F
NFx— b, fEAAEREBRDOBND.

REtESE & L CIERERE OIE 0, HER - BER - &G - hAf - Prar « 27z — 2
%<, O ERECTMERDLBESAVROND.

HEBOWE : —MICEHE 7 + ) =— g OWEEERR A e vy, E X 22-36% T, WYKL E— i
FH12-21%, B 28-48% (B VU EG1EH=023-0.41), 45 28-50%, ERHH2-6%, EILMHET



Qm Qt

o HER
o +RE
A OE#E

A\ K ERE (#6137, 1986)
¥

AV4
—>K F

#18 MMAREWEOEWERL  (RH, 1988)
Q-FR: 2AEBEBEERLSBHEI)-REEH, QmP-K: BRERGE-RER-7 VREA.

/\"\’,/’/'/’\/\\”l‘l\" ++:..

- NN N s’ 1 VAR =

Sy g - \ h AN i

ME R \"/1“\—‘/ \/\/,‘/L’\\"TL I\’\/\/:/ A |ETE:S
v DN NN s e s 1 ++H-,
S ’—\|i\—\‘,-'\ \\\l’ ’—\’l\_\\:\,\ A AA TR

+ AR "l_ll‘l‘l"\\’\l_|/ D N B N e =

: ST =N Ny AN A A A S
-\/\’\\4‘\\_:\’\,\illll|:|‘—:/z‘-/\t ) PRI
- AT~

n_h**% ,\I\\/\:\—"/I\/\/\/\_I’)\r\/‘\/’\/\ +++++++-:-.

AN TR A AR S G ISR TS [0 i st sl e e s S

4 4 I I 4 : L
t T T T T 1 T +

AV oEEMEKWE, IV KIS, BV EEMEAXLE,
C: Fv—1I, P:EBMEFRA - IREE, S: S, M ZE

HIOR BABEHFDEOEHAR RS, 1988)

B%. FEJRIPRIT0.16-0.28 mm.

TEBOBSE : A LHKBEO L O TH WA TEWICEIEE 7+ ) o—a ViR b, Bk
ORPAICIE T Ly vy =Y R=3 LT 5. BEIL 33-37%. WO — RIZA#H 17-23%, KA
30-41% (I ) BA/RA=021-043), 5k 30-33%, EEHI10-14%, EHY 1L3%U T THD. Kk
££1% 0.13-0.18 mm.

OFMBOME  WEMICEHE 7 4+ ) = —2 g UNREL, RERFIC3fx OEBHEERE D
FICIXT Ly vy = R=DHELTWD., £/, REASLEAICITHER - HiR4 - fea - 5289



A FENAARENRTETEY, FMARAEORP LIS Ao s, HWHEIX22-40%, WhioE— RiX
Fi 82 27-38%, FAi46-61% (1 V) FAi | B4 = 0.20-0.33), 4 6-16%, I 0.6-3.5%, FHH 2.1%
UFThdH. FHIRAET 0.22-0.40 mm.

EBWEMRDLE : A -RA-HAOAXAT VT 5 (F18K) TR &, ik - +AiiEows
IFAEICZ L, RIE A 3% <, —0, D ERBOMEEZT Va2 —2AEThs. 72F, FKICITM
137> (1986) 12 & 20Kk L@ oM bR L Th L. ZOBIZ N EWE OIS OMAGH & —iE
7Y, WEITEN LR E b oL AR LSS, AR-RREA-DIVRADZATAT VT 5 (EE18K) T
&, i - 2 - 0 EARIE O 3B OIS ITITIZE USRI AT 5. Eio, BRI~ X5 ITE o
HIX 3OS & bIZIEFE 7228, HildE - FAWEOLE TS, 0 EkE s o®Rbdinoll
Iz Ttk h oEIG NS <, BEEERR - RECEEOEI G AR & W (5 19K).

V. 7 EMbA & HERMR

AN [ i M 35 o> 8 PE B 7 CUE, 5 MR, 6 BB B IR E IS D R B B A R W2 E TN D
(CarIDROIT et al., 1985 ; K EFIE7>, 1987 ; AFf, 1988). FEM L 7= ikt b & 55 3 3%, 7E it St
ORI AZH 10 - 12+ 141K, £ L TEMHEFOREFORELZHE KT LR Lz, 7k, A
HULABEE K OV OIFRIZ DV T, IsHica (1986b) (257,

AKE (1988) 1%, #EPFEAT OUHERE & 188 O B R B b A I S W TEE L, Fon Bk
WOV, o B b AR Z Lo, IEMACHIEELS]) & B R L CHUE R & Rt L7z,
LT, ZOfERITESWTRIRT 5,

WER AEOA==vy T, HE1OBIRT v — b EEEE EE 5, Follicucullus monacanthus #
£, MR 2 0BEEEN G F. scholasticus BEEE M DAL (5 3%K). 2 b OIECRAEEEIC KD &, Tk
Fr— b EEEEAEORIL ERTME Y, BAESEOZNE R TR E N b %IEPE L 72
5.

B == MDA IL, CARDROIT et al (1985) 23115 3 DEIKF + — k7> Follicucullus bipartitus-
F.charueti #£, IsHica (1986a) & REREFIZAH> (1987) 1T 4 OWHE FH4E HJE O FIAE A b Neoalbaillella
ornithoformis FEfE 2 Z N ZNHE L T D (HE3KR). TNbICk D&, EIRT v — F ORRIT ZEAH
WA, WEEELEOTT B E gL 20D,

UboztiEedd L, MERBOFRERIL, A=y NTEAPHZEDOZMETY:, B2=y |k
TIRTERGRMIFEP S ®RFEICED. £, Ma=y FOSEMORREZ LKL THLE, Ba=y b
OERF v — ML, Az=y FOERT ¥ — PREEEAE LV U ONIH LS, B - EEEAE
WZOWTHIAL LS ICHROEBEVRRD LD,

TRE ARMEHI O+ A E 2 D IER R E B D R B A O WS XA, L L, BHRIROKER
WTIZ oA L, AR 425 KREE O EA 2> B, 14 C Follicucullus bipartitus—F. charueti #4£723%% Hh
TV (IsHica, 1985, 1986a). Z D Z &b, AT “EAGHIATEOHME 2 &1 LHI T 5.

OL#ME A EEOEAE?D Follicucullus (?) sp. M3 B L7z (8533). £70, AXIE itk o 78 |2 B



$3%E BANERER - 0 EKBH»SER LBRBRRES

N mk . -
b2 & WHEE g wWoE B
RS A+t (1088) CARIDROIT et al. M
(1985)
a1 18 ch | si | sh | sh|ch|chjchl|ch]| sh
FE M s 1|12, 58, 3[33|3]|4
g2 3 = -
= S = oo .
woE RHET 808808 2 B8
[GETE RO XTI NS RVER R JTE
Albaillella triangularis Isuica,Kito & ImMoTO O
A. levis 1sHIGA, KITO & IMOTO cf.
Follicucullus charveti CARIDROIT & DE WEVER
F. hamatus CARIDROIT & DE WEVER < O
F. scholasticus ORMISTON & BABCOCK o o]0 O
F. scholasticus morphotype I IsHIGA cf. cf.
F. scholasticus morphotype II ISHIGA O O
F. monacanthus ISHIGA & IMOTO O O
F. (?) sp. O
Foremanhelena triangula DE WEVER & CARIDROIT O
Neoalbaillella gracilis TAKEMURA & NAKASEKO of.
N. grypus 1sHIGA, KITO & IMOTO of.
Pseudoalbaillella longicornis ISHIGA & IMOTO aff.
P. sp. O
Deflandrella manica DE WEVER & CARIDROIT ’ O
Entactiniic_iae gen. et sp. indet. O O
Ishigaum trifustis ~ DE WEVER & CARIDROIT e}
Latentibifistula asperspongiosa SASHIDA & TONISHI cf. -
L. sp. o O
Nazarovella gracilis DE WEVER & CARIDROIT o OO0 O
N. -~ sp. O
Praeconocaryomma sp. O
Pseudotormentum kamigoriensis DE WEVER & o |0
CARIDROIT

M: BREFE»(1987), ch: BRF + — b, si: BERY, sh: HE

B AL L ORI T i O AT S JE 205, F. (?) sp. DEHINEHE S TWA (BEA, 1986).
B ok b b a3 7 < BRI ZR R RUIIARBI 7228, ERR o b A oERIE, 1 EARE A 7R
WL ERTEREZ G LARBT S, Eo, HEWEOWERT Va—RAET v r Ty, ftho &
HltEECH AR O T L TWMHEICR D 2 &, BT O _EREBEHOWE LV L, ZEROZTH
BT 5 2 &, & L CHE L PHER ST, KIBMICHD & Mg O R FEHE A~ 720> TH < 72
L EVHHIAND D (IsHica, 1986a72 L) Z L la2ExAbds L, N EABIRMERSHAELY




L (CERR LU SRR TREMEA DS,

IV. 8 HEHEIE

B PHIE AT DA U 1T RALIR - PR P O —fikE M & b B, 50-70° LR CAb AL o [FpMEE 2 22T, B
FUAE & IR 10-30 m OIS N FE T 2. BEMAE AL E ORER LMo 0 LkE L IR b h
. PHEREPIIHE PR U B R ETE AN b, HESBEELE 2T TV D 2 Eh b 2o
ERREETLbOLHEEIND. FABIITBEMEL R T 2 & 5 2iiliEn e <, dLeEse Laro
IR & LT R 2 7223, 1 EAREITSWTEIC L 0, 5EHEV IR L, MRS IR R 500 m, Bl
PDAETE TE) S T AAME IS TEIET D (55 20 [X) . R 10-30m RE O #E M5 1L - +AmEIC L
FUIERD BN, WITFNbE 7 =7 Y O U #ilii ch 5.

AR BE H N C T4 8 OBE R & 22 Wi O BB Y, HiR 6-10 (RF) Ick W Tl s iz, £HBEHT
VLW I C 2 AU Bk D kR S R B, 50-70° ALEAt o T IE A R (55 21 ) . Wi B O

WAV BT B & 2 0 - RO M 121X, SRR O A& RS KT J1Edh, ST o R EL S 7e &
DEFENBE SN D.

EAMELE LTE, AV— MR EEHEm Y 4V =—2a URROLND. AL — MERIFERRE
RO EREY & BOOBRLT- 20 72 B EMR RS — 2 (seam) BETHER SND. AL — MERIZE 7 =
VG ORERNINE T FIE AT T, AR A L CRIET .

JEEE 7 4 U — g AR AT AR RS D2 0, EAREROBER-CRMBEL R T
Wanijgie Eosr{tfg (differentiated layering), EMERSZ 2 T A RLR AR EDORF, £ L T/EHR
H S WBEBR 2 SIS K o THERL S D . BYWTBERRIZ R A DRI 22672 0, B RICESIT 5 > — LR
&, ZHUSHEATICRAIT DT IRER TR SN D, 8 2T 2 SR I IXI AR L 55
% DEFBHEEPNE LTS, BEME Y + ) o— a3 VISHEHEE 2%, o Ol I 1772 A
L— MEEBIC K VUL N TWADT, M7 = /L4 v OIS OIERIC T L ORKR Sh-mkgE <
bHo. FBEIE7 4+ ) r—va 30 EWETEHEICREL, HEE TIRLRE VAR b, B

ZM70> TRENCHI< 2D, ETlilEE TITRD b,

_____ Eﬁ'/&'ﬁi‘ —_—————

EBe ——>/3|t% < ——thi > e EyE —g{ .}:].,&»%;
500 / 7 i 500
" //x/,, = Vs 7S
0 T TB, 7% 0
////ﬁ/ //,/ g
//////,'
500 7 i 500
0 2km
L 1 |
H0 BIEHOREMER ki, 1988)
~ EoEORE, — HEE, - ERIEE. BEROMCBRARO E-F iz 5.



NW SE
FOROEIRE &
X0 247 DR
HRGE
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WEEREE
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S~ | DL
]

R +ABED ERBYET MR (RSEE, B8R

V. b A

FATF (1953) 13T sl 7 108\ C, BELHE & S ORI O RLAR IR E 2> & 73 2 Ml 2 FHIE A & L CH)
DIz Uiz, WICIWF (1957) 1%, = oMz IR L, MRBIX & EEH & oM oMk & LT
DOEMER W, ZOB I T (1953) OFHEHIH OFR T, W7 OLFN XS TICHW bR,
HTOEPMITIC OV TITHNCERE L MRIEN D Z EMNE. UL, MR L2 a A - HUE R
DEADP OGRS TEY, HE#ED E TSNS DI TERY. 2 TARS TIE, mithikz &
O TER - PHEH & WO, (EEANSPHEHUIRZ PHEH, RRHIRZ BRI LS LI2T 5.

FHE O HJFFEZ DV T, 1970 ARARRTH: E TILAKE 2 D1 LAV fEn « 3o T{EAIZEESN T,
TOMERUARF S, EICBROORIEVHIAMNERD CH DL LS (IrF, 1953 ;
SAKAGUCHI, 1961 ; fi b - B[, 1958 ; PRI AL 7 L — 7", 1969, 1971, 197572 &). LA>L, 1970
ERGFELRE, 2 Foob - Bebiba 2 Vb A A B R a2 N g RIS E A, DR, =



HR - VoI RBPHERORVEHAEZ HD L2 L, VaTROBERICT Y — b - AR - R
EDOVa TRURTOBERBEEN TS Z EBHLMCINTE R (FH - FH, 1975 ; #2H, 1976 ;
PH s AIFGE 2 v — 7, 1979a, 1979b ; Isozaki and MATsuba, 1980 ; ¥7#4f, 1980 ; 1%, 1983 ; JEA -
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V. 6. 1 #itER -3/ FUMER

FEEHL » =2 R MEAIZ 6 MR O APCENBEN L TS, ZThbd 9 b, FIFIET(AL & BifliET B
B EEAPE) T2 aRa T, TRMBHOMM = 7 Ly 7 ZOEERKBIE AT TR EALTH
L. ZEDENOARETELHERFENTRVR, ZROOEL LA NS, im=ay 7Ly 7 X
BT 2L TED. B ERITHERLA, 6K, N MEEDY A &R,

ML E DA IR E D> HIEARIED> (1961) 1%, Pseudofusulina cf. japonica & Parafusulina cf. kaerimizensis
HHFE AL A & W TE L, 2 DR % Artinskian (Z & PHiRi) & L7z,

BEA S (MR 38-40) 12 DWW T, 2255 - I (1960), SAKAGUcHI and YAMAGIWA (1973), i
1E7> (1979, 1980) DA 8 4. SakAGUcH! and YAMAGIWA (1973) (X, £iJKE A & Pseudofusulina kraffti
magna, Aceruoschwagerina endoi 7 &£ 0> Parafusulina #5 > Pseudofusulina kraffti magna i |2 & 3 % sk ik
FOEMZRE Lz, R ORRIT ZEARTEE%ECTH 5. RUBEHEZ) (1979, 1980) (X, —EADA

HE5E MH=v Iy, 7 RAORKES,GER LABERT

ILES S A5 -m (1960) M| S & Y |1
B s BN IKE A|B|C|D|E
w & & MDA ORI |5 [ oloolzs| 26 3132 safaa| [ 1]2]3]a 56| 7
Acervoschwagerina endoi HANZAWA o) 0o
14. SPp. (@) O
Biwaella sp. O
Codonofusiella 7 sp. o)
Hayasakaina sp. (@]
Ozawainella (Millerella?) sp. O O ]
Parafusulina kaerimizensis (OZAWA) cf.
Profusulinella ? sp. O
Pseudofusulina fusiformis (SCHELLWIEN & DYR) O
P. ambigua (DEPRAT) of
P. isaensis TORIYAMA cf
P. kraffti (SCHELLWIEN & DYR) O
P. kraffii magna TORIYAMA i O
P. japonica (GUMBEL) cf. cof (e) cof.
P. tscheryschewi (SCHELLWIEN) (@]
P. sp. Ol0|0] |00
Schubertella sp. le)le) O
Schwagerina semilucera O
S. krotowi (SCHELLWIEN) of ) cf.

SCHELLWIEN & DYR.: SCHELLWIEN & DYRENFURTH

: g . ‘3
—amSE, B AR TR, O RSN, D MEETTAAR, B RAELE, M REFHE2(1970), 1: HAR
$(1961), S & Y: SakacucHr and Yamaciwa (1973, 1975).
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i % %% R IR ¥§
= = &5
Epigondolella abneptis (HUCKRIEDE) e} o
Ep. ciernensis KOZUR & MocCK cf.
Ep. hongarica KOZUR & VEGH o
Ep. mostleri KOZUR cf.
Ep. nodosa (HAYASHI) @]
Ep. permica (HAYASHI) V o]
Gladigondolella tethydis (HUCKRIEDE) o)
Neogondolella bifurcata (BUDUROV & STEFANOV) cf.
Ng. bulgarica (BUDUROV & STEFANOV) ’ cf.
Ng. constricta {(MOSHER & CLARK) O
Ng. excelsa (MOSHER) @]
Ng. navicule (HUCKRIEDE) O
Ng. mombergensis (TATGE) O
Ng. polygnathiformis (BUDUROV & STEFANOV) (¢] O
Ng. timorensis (NOGAMI) cf.
Ng. transita (KOZUR & MOSTLER) o]
Ng. sp. O O
Neospathodus homeri (BENDER) o]
.N. sp. e}
Sweetognathus whitei (RHODES) of.

R H (1980) 1%, 2MEOMBERRERENS, =/ Fv bl LTW52, 22T
RENDE—FELTRT.

PRAENBRFER « 2 Ry Mg, £ LT, ZRICHREGICER D BICHREREAIKEN S ZH0 =5
ALz, Ry MeAOERZEE Lz, Hm 39 DO RESE FOAKEDHIE, Sveetognathus cf. whitel %
FEHI L, ZORMRUIHERIC L DR E PR LA E Lz,

ZDNED, FEHHSSCPER DRI 52 20 5 720 23, SAkAGucH! and Y AMAGIWA (1973) (3, A i Hh
WIZH T D 40 FTOAKEDN S, Pseudofusulina sp., Aceruoschwagerina sp. OPEH 285 LT % (5 55).

V. 6. 2 MEARILEE

ARG S AT i A AR O BRI & AT XS, B2 A4 25 7 RIORT. i b O RFARIE
WZOWTIE, FHH (1985), BAUMGARTNER (1983), IsHiGA (1986b), MATsuokA and Yao (1986), /\Z!%
7> (1982) B LT,
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O~ olol—lanMaeV@C|l~lo|Do =M
[P (TN TS R YO YO AT YR Tl TG VR Tl VO VR (YU T VO [
Amphipyndax sp. O O
Archicapsa pachyderma (TAN SIN HOK) cf. o)
A. sp. O O
Archaeodictyomitra sp. oo0o0loo0loo
Archaeo. (7) ambilis AITA cf. |
Cinguloturris carpatica DUMITRICA
Dictyomitra sp.
Eucyrtidium (?) plyctum RIEDEL & SANFILIPPO O
E (?) pustulatum BAUMGARTNER O
E(7) Sp. O 00 |
Hsuum sp. O 000 e}
Parchsuum simplum YAO O
P. sp. o o] o|o
Praeconocaryomma sp. o
Protunuma  sp. 0
Pseudodiciyomitra  sp. o)
Sethocapsa  sp. O c O
Stichocapsa  sp. O
Stylocapsa (?)  hemicostata MATSUOKA O
Tricolocapsa plicarum YAO cf. cf. cf.
T. sp. O [oXe) o
Williriedellum sb. A MATSUOKA O
Xitus sp. O
Follicucullus scholasticus morphotype I ISHIGA cf.
F. schelasticus morphotype II ISHIGA e} e}
F. scholasticus ORMISTON & BABCOCK e}
F. sp. @]
Pseudoalbaillella globosa ISHIGA & IMOTO O
P. Sp. O
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Ly RRO/NERN S B, AN DITAMERE D A BIRES PSR- b0 Ll cx 5. Hi
IEF v — b - WEO/NERE ST A BRI, TR Lo s BE BN 5. sy o g
- MERIZHEVTUE, 16 500-600 m 27z o T, AEAT A b EIRITFE S OMEAZEEL TV D

AVILY I ROERE LT ELIRE

NAHIERE AT 2 = oD a7 Ly 7 A3 NZ N g chlisnsdg. —kicz o TR
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bL7en. M EWIEOE EOREEIIESH m U EIChlz o TR 23 5.

FENNT_EREERAL T OMRER Y (MR 61) 1T, Fia sy 7Ly 7 AL Egar 7Ly 7 AL OEBEOEES
DEHL WD, FRIEIfMma 7Ly 7 A0EHEY, HEEEH =Y 7Ly 7 20 THEL LTz
ARNRAEE ) B 72 5. WIE T ILAER N8O°E, A} 40°N T, HEk cm OBWEFEE 2 1£5 . Lih o
Wr i v, TR i o0 RS LT AZIE AT L, B E- W, A 30°N AZoRdT. —JF, MR oEREIL, Al
N30°E, B 50°NW TH YV, Wilg iz LV MO mFEsu 6 TnD.

RS THREOWE
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JBIFBIRICIER LT, 5 50D LR CTRURTE 2 HBEOKIEIC L 28R LR b, ZFlrsE
ARSI 2T v — b AT 7T, AMEE RS & 2O LLOREIRT v — h &b &b 410
MVIRL TS,

B =y FOEA LR, IFIEEEITFATREIBIC L > THWICR RS EMNBR D 2=y FRES
LTWDZE2E®T 5. HETL22=y FOHBITE S 50cm-1000m £ TO HDORED Hd. B
WUz L oie, NAHEEED KM S A T 7 ICHIIC8EY 5. Sl =y NAEAET 28 oM
IEW WA NERTHE2ATHY, LIZLIEWRBHRIOEE =y MMk 25008, /NiEIZ &
STL1I-3MOEETHERHVIKLZZY, BRI OEAICHRVEREERBDO LN ZENHD. o
DL RBWERNRONDBEHAY v T 2#H 60X A -BIT/RT. H60KA TlE, FIOREREEL
TALOJERT ¥ — M EOBERZRTWIEO LM RINTEY, E15miZbleoT, BRF v —
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Z~ -

2 & . / i
S W R CS \ s BT

BHhF v — b {"*’N%E HEERE 3;%455 VRESER 5}/'“455
WEEEHEER o - : Bm

BRFv— POERE--ch: RELZAT, cs: HEEZAT
HOR RAI2 YTV 2 ADKEBEA T 7HCREETHMEE) DAy, 7 AN LRE, A2

B-H4563) A:t@oOBE==, b LEAOF ¢~ b=, P EORRME, B tMORBE= =, FREKHO
BRF v -t LBROBE== P LOER.

b BEHES - BV S EELIC AT AR TR LTV AL H 601X B TIE, WIEIC L o T Bk
Fry—FE OB EEEEBENEAL, WEO LBRUTEIS 2mBOMEESARERF ¥ — b
WCHERZAENTW D, W L OHERDS 13 ERATE 2T T D,

F, #8¢h

PR | em-500 m O U723kt Rl T v, EIRTF v — k- IS EAE AR - ER S - BIES R
CITRET 5.

JEIRT ¥ — R T, R R 20-100ecm Db ORFEEL, YT rrian LIERFE AL, B
LUMCIEBIET 5 (B 53[). iR 5-500 m ORI b bR B, RN RE R0 LT
fHEDF ¥ — b AT THNEIZRD LS.

Wi B S - REA T, PR 10050 m, & XIS ALLRICE S, by DERKEE T
LN EREIETH L. B VR TWD7), HEO E - TERE LW EFEIA R T
RV I T Ly 7 ADJREIE AT TICB W T LIELIRBIETE S.

IRAEAE CIE, Fy 3 P By W B BRI AT el 2 b b, R 1em-1mBETHS. Fillihc
BERT5HMET, NEROTM RN LIRICE D Lo XM fET 5. B i@tz 24/ a i
EHATHZILILE-T, HEIZBET LI ENTEDLN, ZOXHICLTRWE SN EHiTE» i
W& EFED. Linl, RIESEOEAMNEOVEW IS W T HERICBIE cEx 5. HaIcfm=a v~
Ly 7 ADRMEAICH BN Fy il 29 i3k v — bo/NaSEoW 23 v Iz L - THEiR T &



5.

FUFT+—LI - 22T+ — LG

TASIFBAA L - FAEOFMICE S ER SN ER - MAHEITIER<, 9 LEFmOXFRT
ERVD, DEREZ T MBS T Ly 7 AT 2 Th 5. HEIEER B3 ZEME B T T
WEN (T FT74—25), FHREALTHWED (75 —2) ICE o TRESND. FE i I3 ABE ik
PP CPEALDE ~ HEE, BT SR T, IS 10-35° T U 5. 70-90° DR A, dkic 70-80°
BRI 28hmE % b >, ARRIFHIS PR O KB R 2 T 728585 5 DR B RS IS ©x, REERE
1-2km® 2 Xt ORI AFEET L. 2O O IIIAKIEHIEEE O, REEN B 25 1A E Ry
AHIRIC D> TEEDELS 20, iR 200-500 mFEO ZE O EE L 72 5, #4 #1212 IE 177
AL— RSB OG0 b A UDEBERRAS, iR 200-300 m DL RO M AN F6E 5 1 AU E RESy A b1
WET 5. O o DT> T, MARBEAOWENIEET . Zh b O KBRS /)
i, BTy — b - WEEAEERE - ATIREEICALND.

FEEL-HKkMOT U F 75 —5 - 75— A, RRIGHUEZT TR <, BIR - FHEE AR
WCb7=> THET D (MizuTANI, 1964 ; SAKAGUCHI, 1961 ; FHE It AF%E 7 L — 7", 1969 ; 1971,
YOsHIDA, 1969 ; 5 H - AFF, 1974).

VI. = Ak #(F, P

ARG HIE OENREEIZ T, AR EELOAR, KA - AROHKIRE D 7 58 YA AR
Oohd. Fio, AKRIRS LIZLIEST 5. ZHOIFTHEHOHIBIZ oML TW5.

VAR MBI HALH - PR 5 5 IS IE Y, HB OBEICIZITEITICEA L TWAD. KR {AE
W72 km O S, FENT S EAL D7, TR R 7 R OV =Rl HRE S T C, AR - PR P o i 1A
DHIEWVIEIZIR > T, OQAEPEESMT D, OABIT I 1-10m T, ZRBHEO & 0T, iE 50
m<Ths. ZFETNMATIE, B1-2mOOAEERPEELL TS FE61IK). T TIEBEH,H U
O Z R EEA A ERRAEND e D R E R Bl E D,

BREBRMERITERY - AR - MRAERENORY, ZRENLIFTOZOHMARRD I
7-.

BER £ AR K BRIZ 55 L, A9 100m TS 0 BFICIEIETATICBA LTV 5. BB/
RAERN DY, ££0.1-04 MM DA EBPHEIEL TV D.

A EBEAE - MRLAE A PR B BICR B LT 5. £0 56, ARBEA XL L,
BT ¥ — b EEWT, @20 m TEALER, 75° BEHEAITHEDS. EFTE, Blmm-1ecm OEA -
FHEDBLE L, ££0.02-0.2mm O ALK - LHBOAER, £ L THMMRAR - RAEOFGEN LR
2. MPRIAE RS IR B e DO ICEE L U, #EAREIE R A WSl E O H &l 5 &, JEhkiEdbdl
- FEEEEFEICIED, 8 mU EolEE 2. SR T, RICHE - BRA - AEN - BEN - K&
SO 72 DRI E RSB TE D, 0D, AR 0S-2mmEE TR MmIkE R L, &
DIENITFE0.05-02 mmEETH 5.



He1X 1 BHEREO S EUE BB I AT 2 O A S B REE  (SRITINH, Hikia4)
P: O BEEPTFEIIZH DN ~—138 30cm.

2B AT e VAL LT EIRT ¥ — M A ATNR  (RanrseT, Hi5 89)
JBRT b — MITABRI OB 2R R E L, TR S O/IBICH > THEOFTMRBEAL TV S, ~r~v—it
#30cm.



BEIRIE—MICEALT T, AR LEICRER L, AT MICRET HHBICH > TEALTWS (8
62[2). TEEARIE—fICHEEL cm-80 cm ¢, HBERT AL, SR AT AL PE S, BT RS AU o ko 321
AR L, RIS R PR O SR FT RIS R LTV DL R m AL SR 72 T <, HiE o JEEIC
IEFATICEAT 2 b0 b b FNICRO LN D, AEARICE Eh 2 HERO K-Ar 448 (91.2 = 3.7 Ma) 73
STV D (SHIBATA and ISHIHARA, 1974).

BEATME DA TARICNE, ¥ 7 AT > - @RI L, Ho TEFTHL L, Fdns 2w T Sh T
W E, SERANE ORI EEIT R L U T 2 b AL ERN, BRERRTE TS, ZOZ 0D, HUE
O RRNT B U 72 IR O L FICIEE L TV D EHEE STV D (B2 - s K, 1956). £ DI
D, BEFOBEBRD DB 7 2 A0, Tz Ss o m B K 2 #0 & 55 442 500 m
OHIENIZHRO BN D, I CIRERE LHNWNNVEICRERET 7T WA, BE I BRERNEE
AT TN D.

VIL o A R

ARBEHUR I 35 1) D BERE, B =R EHE SN D ZMIE &, SIS OB L HER Y K OIS e
MB7e D, AKHIROM BB L, BRI - LR EOEERINIIB > ToMm L, @hL - PhL - AR
BBICKy Lc., E7o, BOKMBIBRERAE Tl &V CHER L oM 2 i & L. 72
P, HEBTITBE HERM LIC 0 2 FESEHERTY) S OVEL L 2 BE R HERIM IS Z D TR L T 5.

VIL 1 ZHAJE (S)

R AIRECPHEAT, PR B ARET AR O PE T (TR (X0 H k)

PTRVERE  ARAHP KU 080 HUE 0O 5 5 200-250 m O B WA B0+ 2. 7 S 13
AMfHE TR 25 mTH 5.

B EIROEWESE (8 63[X) TbE APy, BRI HER O - AN IR Lo - e -
Fy—hrEEE L, BREIPE- KETHD. Ty — MEUSOBEETELLBILL, 7 VEER>T
WOHBERH L.

BFE#R FHEEHRESSEE FESICEY, BB R A EAICEB DN S.

WEER EHENREZTRTERIGOTOARWDS, A H (1986) 1[I & OVESLREED & Hf it -
T L HEE LT D,

VIL 2 &cBe mHEREY) (th)
KX HOIR I 5 1F B iz B mHERE IR, BN OV O3, LRl 72 SIS - TR WELPH IS 43 A9
7. BRI EBUTR E O, THROEHT0m, LioZmatTli20miiiTdd (F64X).

By i O BT IEHE A T DL RIS B T, d o AR AR <, % O Eqi i 53 A 12300 e L C



63X AMEOMYE  GREENTIIL, HUS57) v~ —13#9 30em.

AViAteZe &, HIRHEREE: T (filltop terrace) DFFEA A LT\ 5. 5 65 KN E: oA Wi X 2, 45 66
BT RFER R BB ORI 2733, HEREW O BRITREIC L > TEZR Y, W RJIFRIEK TiE 20-30+m,
TR R D ZFRT A TIX 1-5m Th 5. HEBJIIARKRWTIE, FEicA 7V r—varo
e L - KD 5P (E&2-20m) AdHY, ToO v b EAEORR (JF& 1-20
m), i MR R Lizv Mg (RS 1-3m) 2025 (567, 68X), RO miiENT ¢
IIES 30 mLL koW v b EFR R G, BET S Tl Kigko P Egiio RS RE (F
W]« R, 1986) (Z#ifsid 2. FHEN SR CIXIESNI0OmMO L b EGEOEENB/RY, 2EHEIE
S 40 em O JEfERE A Hede (5566, M 85). ZOBHENOIET T ) FOM AT S, BN L
TIHPHER O - FAREE & v MG EAE» S0, IR 8 & bkie (566X, Hi57). bR
2 7 D JEREE B DI TG R 2 69 KU R, F£72, & UIIF R T - KB, — e S
5 AEETICES 5em O AIE A Lo ARICEe (661X, MM 82). Z WA ITMEGEMA LS
UV R R EET D LD, FR (1988) X 2 A BT - FiHE (1979) O KILAILERST (DMP, %911 75
ERNCKE T L HEE) (Cb L, AROP LB EHREMICH S T2 6D L EZTND.

ARPE Mk O B AL BE Y, O OmEFEE, REl L L NEEREICOELZ LR EnE, ik
M (1979) 1T X o GRS HEICIA AT 20 2 @ALEICxHE STV D . MO AGRITBIE &
R0, WU E CEME ) E@EL AR F v RV TRIEN TWizZ EnmbitTngd. F
7o, BUEIX B & RTEIBRAT ST Y i BN SR EIEIK R DGR & 20 o TV DA, @B i 1 3 R
O, BEORE)I Eiic#ii 5 GET70K). L7z > TIORSIE LITAUE, SirB: m ey ke E
A BRI - BN OR3GO ERBAKRMFIELIZZ LD,

L T A TKRICERFERICEBIT 5 mA B mOMRIZIE, 7RI ZoDRST 2 /NS LS. —2dm
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HBENEH .
BRI - BREMD S Alnus 2RV D o 1%KE

BERTEHECTERT | SIRTEH +ERTEN+ 5 ERF
CVERT D BRER+EARTER S ERTF+ BB T

HOR BURCEBRWOREBRBOTCHSITRER 1E8IH: Y/ +-V-16

N Bt e HERE ) & RIRJERE & OMICIIREG R BV, @B MHERW X KB E B Ok % 22 EHEIC D 5~ =
TRTHDETDRM AHIED, 197772 8), b O —DiIm B i T KIEREOHER R TH D & T2
FLfiR (BB, 197972 &) Th 5. HEJREKICH W TIE, M - B (1986) A AL O bs L v &
LR & KIERE A S 23 L, @SBRI OHRBE TH D & Lic. £ L TE OHERNI 2 5T
e U, St oMk EFIC L DA LA NAEO L & TOMKkERE L. £, 2
EIFBNCHE - B (1969) I AMEOBEME EICHY T2 FE FRSIEEICEI bOLEEZ T
%, LL, m RO @SB 1%, THEICAWRL O BERE 2 £ - 72 U 22 W kB . TH 2 D T,
YR YE BT B E CRIBHCHAAHEA 7 L IZE 210V, £, LRmo AT X 2 MTES
KAE T CTORREZ RIE L, AEPICERENIBAFIIEREESN OO EHEEINA TS, ko

EEZ ALY DL, KHIEO &AL HERIIX, & 2RI ERCHERS - Bk L7z & & 2 2 0 CTldie
<, HHE - B O dHOWEHE - WEROY A 7V OHRTHRE L2 BEX 500R% YL THA .



(% #) (%)
(E%R) (FHFELER)

<4 BUBREEEALEOEHM

<« BEORE

HI0R BEMRMATEOBMEREOSMA BosL: BMEEE ( IARI/SHHERE

VI. 3 B EHEREY (tm)

AREIME R Z I W TR B mHER & L2 b 01X, R RJIIKROZEO O E RN > TIAL 5465
5. Bl & BUAIR & O @i, @M T/30m, FIEI TR 40m Th o2 (F64X), LiOEFBHLD
P ER (TR ) XIEHhiek) CIImfgm FICH%E T 5, SMEFRm LY bEoRFER L, HE) - &2
BUHUEAT TIRIE LA LR ST, HERMWORBREIT 1-5 m & #i <, K528 dhr B [ HERE
WEY) Y IAATSR B R (fillstrath terrace) T 5. HEREW) X EALE FEHEREY) D554 X 0 IBIR OB i -
MEgEZEE L, EMICES 1 mEBEEORGQE{LEEZOEL 2135, A ST HEIKOME T,
LB HERE ) & O RBES OBRIFMN LoD EBTLK). Z ZClE, PO EHEREY 1 i B I HERE ) X
DKL CRIES BN DA, FHENES TIE S SmEL ETH OV b E & - PR O A BEE
MB35 (66X, Him87). fifl (1988) (XZ D /L MNEm b EH WA ML, ITH - Fi (1979) oKl
PR (DHP, 9.2 JTAERNCEE T L #EE) Ik L TWb. FEiz, Flmymldbs cfig m ki



#HNK BB EHEEY - B EEBRHOTEEBEEOA Y » 5 (BETHMAROEE, Hr86)

FT2E AR EHEREM O B A G ToMEE  (axer ) A —Lid2m

D % EHEHERE Y TUITRTH - B (1976) DIF R Tn KILK (AT, #92.2 THERNCEE T L HEE) B tEn

%.
VIL 4 (RAZB: FHERY (1)

AR B W TR R HER & L7z b old, & LTHRIINSH > TR INC i 2 DA T

b2, BEEOBIKDDOKIZ10 mLF T, BICKBICHY T2 2 LN TE 2. HFHOREEIL

1-5m T, EEZY 0 IAALT IR B (strath terrace) T 5. HEREMIT K - ELEER D - B4 D 5
0 (ET2K), BB GLEEOREOED. AEOHERMEMRIZAHTH D, Lo mEiiokE -



BUMIR & O 7e b AT, 26 RMOKMINPENLEEEZD Z LRTED.

VI. 5 ¥ )=

AR REHIR 350 A PR 1L, @ LA BV THERIY IR < RO BB IED, KWINZIH-> TH 5y
9 5. BRI T RIS B S S B L, MRS O N2 SISV g2 BRI 5
R L LCTRLNDICT ERV. ZOENORIT CIEMEER EHEDO TV NErbid. Eion
SIS CIE AR DA & L TR NS, EILAHLSL CIIWToSAE bES T m LLFT
H5.

VI iE M i

AR B3 2 55 e PRI 2 MRS X o D OIE W E S A D (IGWTE A JEss, 1980). Ziu b DTG
JEDFEMITRE < 25N By, WALV - RO & ORI, HALR - R O b OIS
NEMZRT. (BI13R). ZNODOEMDE L AND, D &b HIA% I X 2 oo e 3 56 E g
D RIS BB TG EHEETE 5. B OJ5 B OBIEIIMETT L7223 & 5UHE 2 oo P i i
9% (&, 1987). ZiL5 D 5 AN 13 =W & AR ETE 3 AT 5.

rl&

VI 1 =g

SR OB A AT U2 AN & W0V - BB IS E D WE ©, S OIEEINHETE S D DI =R IR
PEEEZ O JHERTER £ TR 6km T 5. WiTEHR & ) 5 I 412 135 K9 500 m ORI 72 29 U
HIARD B0, WL H £ ATy, SV UL T, @B R ki 5 4
g & FHER O T v — M2 U5 EEREA B SN D GET74K) . WigimoEm - EAHT L TN78°W
36°N, FHITE-W64°N T, JbMlZ2MHEIC LR Lcili@Td 2. WiEic TiE, ZoE»oM
ST PHECH OHERES I IR S 10 cm OWIER L3 BE L, K ELFMOBIRR RGNS, 728,
DOWIEIZIR > THUNIEOE TR AR b (B 751X, %k 5 FfaitiE (M =5.6) biEAHT L
TWD. L7zhoC, ARWiEITBUEE CIEM AT COAIENE CThH D LHEETE 5.

VI 2 AR

AR TR N ERT AT A B BARBUF S THEES ) DR o> 2 1L R TR0 15 km iC
Do TIOHMETH D, WIEHRIZIH o TEMUKOBHIEAERE L, B0V ISIEREET W8 s 23
BOBND. ZOWEOR LTI, WE %88 2 A 2R K 200 m ORI 2T IR AR D 5
U, FIRIZB T H AT EB A HEE TE 5. Kl (1958) 1%, Z OWiJE o pE P AL R DR T 7T T
WIEEDO OGN TS LREH L THDR, ZOMRILITE 2o,
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(EWBHES, 1980% —HHKE)

PRIERETLT.

BB N78°W 36°N

FHEEFv— b

BB EW 64°N

CRAET &\ LILFR, H14983)

IEHTRE OBEIHA y y F
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HI5E  19645FH H19724E F TR » F- B/ B & TEETE (BEE, 1982)

IX. HEVEE)

AR I 2 O & 972 A IR IE, 1968 4EOFIMMIE N H 5. Z OMIGEIE, 19684F8 H 18 H 16
R23CHEL, ZOEBKO 613512 ORI VHIEN S - 72, KT OB L, BIROAL
B ILHRR 135723 Jbi# 357137, BIROESIZ1EIH 2 0km, 2EHA40km, v 7 =F =— KL 1EHH
5.6, 2 HA 5.2 LHEE SN TS, RIROME T ZIRKE O fEATIZ Y720, 2 OMEE = ke
OIFEC L DD EHEETE S, ZOMEIC L - T, T CESE - BEICEMRE L U

X. JRAHE
X. 1 &RHLE
AREEHIE I L, B BER L LCHBEROEREEITED 2 v 7 AT 2« ORIk R

L, FHEHOBIRT v — NI~ B VIR E RN H D, L, ThBEBITT DU, 1982412
FEWN T BEFTHE L 2 e 2 | CBUIE T R T L 2> TN D



X. 1.1 BYIRFr - HIK

A sk o> BUES, FAMT R P EC & 2 7 AT V- kA E T D RBUE AR SRITSRIL &, A s
T /N R R BRI A B Y, £, H ﬁmé’iwitﬁﬁ, #9500 m ORI < (2, /R A T IREE
W oTz. WTNOFEL S IRIFEERILARILR CH v, T RHERO A MRES K OERTF ¥ — M
BALZARRTICHEB S,

SEFTHRIL - AT AR AR AN RT IO AL I % . SATHL LI RIERRICBATE N IR E v, BN OIS &
eI=t%, 19514FIC e o THEFTHLEMA S AR S, 198249 A DML E TiRES Rz, AARZIE
FT2H T AT PO DO TH Y, 1951ELNE, ¥ 0 7 AT OEFERFILEIT 220t §ifL T, RIS
FE RS SER B0D 15-18% 12 % /5 b Tz UVRHIE DS, 1984) . HLSERE T, 19514505 20 4FE R o )
I%, 77 75 6000t (5412 WO, 0.43%, Sn 0.11%) TH 5 (FEA - #kf, 1973).

FEATHLLED OHE X, TRMEREO A BURTES &, WA A EE - JBRTF vy — oA 77
En b7, GRILED I, Mg EWE &R T, b7 LRI 20-40° TR L, =3 & 20-100 m D B
T UF T = T = BB EET D, SIRII NS OMEE B AREIRTICIEIE SN S,
AERF O AERED K-Ar fE01X 91.2 = 3.7 Ma & JlliE E417= (SHIBATA and ISHIHARA, 1974).

PUT OFERIC B 2 5tk 13500 - 590 (1952), WEAS - WA (1973), /IMIE2 (1984) 72 L2 & 5. 5576

#76R  EITHILMER (Mg, 1984 inE - BIE)
E- IR SAT 5 F o 1 R TR 2 M.



HEIA

TN T7 R
E 5o AR IR EE .
o IR X
7 \
i % a PR AW
2 \M» A
/, 5 7
”f N N N 5 N\ L
[T 0 60m
B W%
" .
A - B WrEX

$E3T S 1L S AR 3
#77R  BEITEILBREEOHIRE (S, 1972)

WCEEFTHNLONLE R, 55 77 U EBIFAFLRHE OFEIRE 2 7~ .

FNRIZFAAL R L, R RO/NEIRE D TIE D . % E CHEL S i B B O 3@ RSk <
1%, 10 EARDIZIFATICAED AR H Y, T 6134 N10-30°E, {4} 50-70°SE T, FHIRIEIL 15-
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(ABSTRACT)

The Ayabe District is situated in the northern part of the Kyoto prefecture, geologically exten-
ding over the Maizuru, Ultra-Tamba and Tamba Belts in the Inner Zone of Southwest Japan.
The geology of the district is summarized in Figure 1.

PALEOZOIC AND MESOzOIC

Maizuru Belt

The Maizuru Belt comprises the late Paleozoic Yakuno Complex and Maizuru Group, the
Early to Middle Triassic Yakuno Group and the Late Triassic Nabae Group and Arakura For-
mation. The Maizuru Belt is divided from north to south into the Shidaka, Yakuno Northern,
Central and Yakuno Southern Subbelts. The Yakuno Complex is in the Yakuno Northern and
Southern Subbelts, and is composed mainly of basalt, gabbro, ultramafic rock, cataclastic
granite, and metamorphic rocks. Radiometric ages and radiolarian fossils from shale interbedd-
ed in basalt indicate that the age of the Yakuno Complex is Middle Permian or older. The Mid-
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Fig. 1 Geologic succession in the Ayabe District.

dle to Late Permian Maizuru Group in the Central Subbelt shows a coarsening-upward se-
qguence from hemipelagic shale through interbedded sandstone and shale of flysch-type to

shallow-marine clastic sediments. This group is inferred to conformably rest on the Yakuno

Complex. The Triassic strata are composed mainly of shallow-marine sediments and unconfor-

mably cover the Paleozoic rocks.

The northwestern part of this district is underlain by the Yakuno Complex of the Yakuno
Southern Subbelt,which is divided into the Gabbro and Basalt-shale units.Both units are
separated from each other by faults.The Basalt-shale unit yields late Middle Permian
radiolarian fossils from shale in the adjoining district.

Ultra-Tamba Belt

The Ultra-Tamba Belt is occupied by a Permian to Triassic (?) sedimentary suite composed



of interbedded sandstone and shale of flysch-type, black shale, and bedded chert with intercala-
tion of mixed rock. In the district, the Ultra-Tamba Belt is divided into three zones:the Nor-
thern, Middle and Southern zones, being separated from each other by reverse faults.

The Northern zone is underlain by the Fuchigaki Formation of a coarsening-upward se-
guence of bedded chert through siliceous shale to coarse clastic sediments such as interbedded
sandstone and shale and black shale. Radiolarian fossils contained indicate that both bedded
chert and siliceous shale are of late Middle to early Late Permian age, and that other clastic
rocks are of Late Permian age.

In the Middle zone is distributed the Tokura Formation, 800m thick, of afining- and thinn-
ing-upward sequence composed of interbedded sandstone and shale and laminated shale.
Radiolarian fossils of early Late Permian age have been reported from its equivalent stratain
the adjoining district.

The Southern zone is occupied by the Kuchikambayashi Formation, approximately 700 m
thick, of a coarsening- and thickening-upward sequence composed of bedded sandstone, in-
terbedded sandstone and shale, and black shale. This formation isinferred to range in age from
Late Permian to Triassic(?) on the basis of the occurrence of Follicucullus(?) sp, and the follow-
ing feature of sandstone,

The sandstones of the Fuchigaki and Tokura Formations are rich in rock-fragments and poor
in quartz, and are similar to those of the Permian Maizuru Group in the Maizuru Belt. On the
other hand, the sandstone of the Kuchikambayashi Formation is arkosic and rather similar to
the Triassic sandstone of the Maizuru Belt.

Geologic structure of the Ultra-Tamba Belt is characterized by many reverse faults and asym-
metrical folds with a southward vergence. Bedding-parallel foliation with shear cleavage is
developed in the Southern and Middle zones, resulting from the thrusting of the Ultra-Tamba
Belt on the Tamba Belt.

The above-mentioned facts and available data for the geologic relations between the Ultra-
Tamba and Maizuru Belts suggest that the sedimentary suite of the Ultra-Tamba Belt was form-
ed as an accretionary complex in the subduction zone during Middle Permian to Triassic (?)
time.

Tamba Belt

The Tamba Belt is occupied by a sedimentary complex, which is represented by mixed rock
and slabs of various sizes and lithology, and is characterized by the dismembering and chaotical -
ly mixing of strata. The complex generally strikesin a ENE-WSW trend and dips northwest.

The concept of the terms sedimentary complex, mixed rock and slab is schematically illustrated
in Figure 5.

Mixed rock is here defined as rock unit made of various blocks with different shapes measur-
ing lessthan 50 min diameter (called clast) surrounded in a scaly pelitic matrix. Mixed rock is
classified into the following three types: (1) A-type mixed rock which is characterized by thein-
clusion of clast of diverse origin such as sandstone, chert, siliceous shale, and greenstone. (2) B-
type mixed rock in which clasts consist mainly of basalt volcaniclastic rock and accompanying
chert and limestone, (3) C-type mixed rock in which clasts are siliceous shale and chert. The A-
type mixed rock is prevalent, while the B-type mixed rock is associated with greenstone slab and
the C-type mixed rock occurs close to chert slab.

A slabisalenticular body ranging from 50 m to 1500 m in width and attaining more than 30



km long, and is in sedimentary contact with surrounding mixed rock. A slab is a coherent unit
commonly made of various rocks such as terrigenous clastic rocks, bedded chert, and
greenstone. Lithologic units forming a slab are separated from each other by layer-parallel
faults. Some slabs preserve their original lithologic succession from bedded chert through
siliceous shale to terrigenous clastic rocks in ascending order.

The sedimentary complex of the Tamba Belt in the mapped district is divided into two tec-
tonostratigraphic units, namely the Type Il and Type | Suites from north to south, on the basis
of lithology, age and structures, which are separated by the Honjo Thrust. The Type |l Suiteis
thrust upon the Type | Suite.

The Type Il Suite consists of the A-type and B-type mixed rocks and a large amount of slabs.
Slabs are composed of greenstone, Middle to Late Permian bedded chert, Early to Middle Per-
mian limestone and Early to Middle Jurassic terrigenous clastic rocks comprising bedded sand-
stone, interbedded sandstone and shale, and shale, containing a small amount of Triassic (?) to
Jurassic chert. The Type Il Suite is subdivisible from north to south into three sedimentary com-
plexes on the basis of their lithology and structure, namely the Yamaga, Kamanowa and Wachi
Complexes, which are separated from each other by thrust faults with phyllitic shear zone.

The Yamaga Complex is characterized by the predominance of the A-type mixed rock and
bedded chert intercalated with basalt volcaniclastic rock. In the Kamanowa complex, sandstone
is lithic wacke and arenite and brick silica-stone frequently occurs intercalated between
greenstone and bedded chert. The Wachi Complex is represented by three large slabs inter-
calated with the A-type mixed rock. Each of the slabs is mainly composed of terrigenous clastic
rocks, greenstone and bedded chert, respectively. Sandstone is feldspathic wacke and arenite.
Reefal limestone of Permian age locally occurs often associated with greenstone and its largest
rock is 150 m thick and 1000 m long.

The Type | Suite consists of the A-type and C-type mixed rocks and slabs. Shale matrix of
mixed rock is of Late Jurassic age. Slabs are composed of Early (?) Triassic Toishi (whetstone) -
type siliceous shale, Middle Triassic to early Middle Jurassic bedded chert and late Middle to
Late Jurassic terrigenous clastic rocks such as interbedded sandstone and shale and bedded
siltstone. Some slabs retain the original lithologic succession from the Toishi-type siliceous shale
through bedded chert to siliceous shale ranging in age from Early (?) Triassic to Middle
Jurassic.

The lithologic and structural features and age of these sedimentary complexes indicate that
they were constructed through a series of accretionary processes during Jurassic time.

DIKES
Porphyrite dikes measuring 1 to 10 m wide intrude into the Paleozoic and Mesozoic sedimen-
tary rocks, commonly trending ENE-WSW. Felsite, quartz porphyry and fine-grained granite
dikes and quartz veins intrude similarly into those rocks, mostly striking N-S. Quartz veins rare-
ly contain Sn and W ores. K-Ar age of muscovite from a quartz veinis 91.2 = 3.7 Ma.

CENOZzOIC

The Cenozoic of this district comprises the Shuchi Formation, terrace deposits, and
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Alluvium. The Shuchi Formation is made of conglomerate, and is distributed locally in a small
area. Its age has not been determined yet, but probably late Miocene to Pliocene.

The terrace deposits are distributed along the Yura, Takaya, Haze and Yata Rivers, and are
divided into the Higher, Middle and Lower.

Two active faults, the Mitoke Fault trending WNW-ESE and the Kambayashi-gawa Fault
trending ENE-WSW, are recognized in this district. Minor earthquakes whose epicenters are
located along the Mitoke Fault have been reported.

ECONOMIC GEOLOGY

In the district, there are a few W-Sn ore deposits, many Mn ore deposits, several brick silica-
stone ore deposits, and one limestone deposit. The W-Sn deposits are of the hypothermal type
or pegmatitic tungsten vein-type, and are contained by quartz veins. The Mn deposits are
embedded mainly in bedded chert of the Type | Suite of the Tamba Belt. The brick silica-stone
ore deposits, so called “Akashiro” silica-stone, are intercalated mainly between greenstone and
bedded chert. Both the silica-stone ore and limestone deposits belong to the Type Il Suite of the
Tamba Belt. Only one limestone mine is operated, but all other mines have been closed.

Greenstones of the Wachi Complex are quarried for aggregate at one locality.
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