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ORI (1887) T . BOWERICHH LR LS A BTSN TND D L, T T ZOENE =
OHIFIZITERE S E L Tz Bbhd 2 &, £ L CHZREDIIER A L ARAEPENT 52 &7
En, WA IZZ oMz Lz LHEESh D, HoWEoRIzE “7 XV Hovg ©
R F] JRE LWIREMNEDRTEY, £, TOHERFEEFHEHBIZ [T XD F) KEZETHERD
BpfbE “HAR” L LTWha.

AIREDLAD D B, HbEVRHICOAEOL 2 L TR S h, R bl b oEsisERba
Thot-. 18T44EIC FA Y THARS Uz 4 Ausland OMEMRIZ, Giembel A% Fusulina japonica & 7Rk
L7zOMWZENTH D VIR, 1980) . LD IEIZ LU 243 Pseudofusulina japonica(Guembel)
Tho. 18T3FITY 4 — > THMNEREMTESIT A A D Hih SH72 b DD iR 2 & AT
LKA RO - Guembel [ZZNAFENIZL, FIVETYHENLHE STV Fusulina cylindrica
LIFRRD L BT, ThEFEE Lic. Tk, Yabe(1906) R°Ozawa (1927) 13 Schwager (1883)
L, £OHIZProvinz Mino” PE® Fusulina japonica & L CEELL &N TV 5 Z bz bt
BORGEE LT, HigkhAH7E L. Z O, Fusulina JBI3aRakio b % —Bilichiz - CE
HFsbolahTnWe, SFED, ZOENS AREAPCEIITHERRE EN, BEL T TE
fldDUVNTARE, D &b EEE AR LB STV, WA IFED & 5 Mk &> T,
(7R F ) JREDENNSZNEGTLHBR O E “HAER” (4TS g4 LHiE L.

0. 1920 ER CRRDPEH) : Z OHIRASFEERICFEROFE-IC 2 T2 D%, BE 5 <, Tokunaga (1927)
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DO|ENETHA 5. ML, FLEHIP IO “Nakanoho-mura” IZARMELT D Z L2, &
TICHEYEA B ET D Z L EBRRT, ROLHICRHLTND.

“As the plant fossils in these layers are not well preserved, it is still in question whether the coal be—
longs to the uppermost Palaeozoic or to the older Mesozoic formations......... The analyses of coals in the
Permo-Carboniferous limestone layer at Tatara are as follows:—(LLTFHE)”

SOXFRD” Tatara” & EHIEOE IR BITREIT S« #Th 5. #0k (1929) g T2 DA
Zho LFELSHAGMESICHEL, KOXSIZRELTND.

iz Ry HP AR 6 TS L D 220 HlE I 1 RIELL EOFIRIE 3 MRS L & & IR EAE
HED. K FOMETIITAKE TFY¥— ] OABELY RIAESHRERIESORELY . HAERAK
BT ZPTCIELTFEET. PABIIAES 22 L O AR I b 22y, E723WiEic X > TH
B, AR LA ANEOZ, SREE TS SR ba OIS TS 5. ST =R
W37 d. EFIEEE LCOREESREIIBED TFv— N, TEIE7 XY FHEARERT D AKE,
TEBITHR E 71T D TF vy — M) BEMHBEOREE LV 785, L ERHANRSEIZES ZMERIC
TNFEY) 12 RIGOMPREERER 6 F 0L Eadede. ILARICEEES 2 REAPCE PICAR M & Lonsdaleia J&
W, Fusulina ambigua, Fusulina japonica’s P33/ L THER & 5. KikE L THRAKAETIZIX
Schellwienia granum-avenae ¥ U < f#7E LIRFRIZ T B8R & "9 . 7 2 LT, ik (1928) D ZNZL
TR D W AT DA R & & IS B, KIRO AR BIE DR AT K0 AH b SRR
B AR O RS LB T2 2 E ZFE LA . 7 LR D, K OFERS L, 1) Z Okl
YA EELPAEERD Y, ZRULEAEEE > CNT, mEOBICIIEEE R H D 2 & (FAEEDIFE)
& 2) APCEREPNICERRIE R 5 2 Z & (HERAROFE) LW O ERTREEELZHLNIILTND.
LL, ZALOMBEICONTE, TR EICKRE RFREICIIR R0, ZOHDDAEOHARE
BIROMIZEIL, Ozawa (1925b, 1927) I Xk > TITh i fifE AN Fz T30 & Lol & 2
NAWEE D E L ER) (Ozawa, 1925a) BFERICEREZRL TN DLTHA .

M. 1940 4R () 1R & 3E 1LGR) « RIRTEZZ O T, BAFISOHE 2 RFEINICE & DD/ kA
—ThD. BITARINGO NG Z B A LY, £z mRhE LRI ESWT, HisE2HP L
7o B U7aROEREARE & OBERIZONWT, Kobayashi (1941) (Zkd L 5 IZik~<Tn»
% (p.299).

“The Chichibu complex consists of several thousand meters of Middle and upper Palaeozoic sediments
in which the facies changes vertically as well as horizontally. Tokunaga once pointed out the presence of
coal seams in the complex at Itsukaichi and a few other places in the southeastern part of the Kwanto
mountainland and at Nakanoho—mura, Yawata-machi and Kitamura in the southern part of the Hida
plateau but the so—called coal or anthracite seams are very thin. As the geologic structure of these areas
is very complicated, close investigation may prove that some of them are seams in slices of the Mesozoic
formation which are enclosed in the Chichibu complex.”

/FR(1951, p.67) ICHD LI, LIEOMBE LM OMIIL, P2 /A, BT, dbilk 4 &t
Z DOHUZARAHIABINE O H RFRIZ B 2 EERAREUEENT T2 fRITIE e B 7w, K (1929) ofRfig L 7=



I, FHELELUUIERTLZ LI TE R o7h, HASERIROMEMEREL ZRT 572 D0FN
2D ELTE, ZhbOREEFFEMRMEZEN LRI 2R T LOTIEIRNVERREINTZDOTHS S,

IV. k% —1950 4548 GR#E A2 g 7 & Ml VR © 2 oo sl o0 VBT 2 RORIF 72 2 AR D 7= D1,
WTHD. HIE, W OO (B, 1949, 1950, 1952, 1956; Kanuma, 1958a, 1958b, 1959, 1960) % 2%
KL, ARMEHIEEE S AR BINRE—HOME LI SN L, - CTEFIORKE HOM8ERELA D
FHAEIT o7, ZOMEITHEARIEN (1962) DRFFE~L IR L, [FRHITREHUEOBZE & LT E e
DG/ T DICE -T2, FO—HOWZROH T, FEHE (1949) 133 Tlo 2 RF (BIEORERT) ZF7IC
ET DAKAEN D Misellia claudiae =Dz HiE L, TN OHDOAKEN EBHLOBDTHDH Z L%
HLNMZ LTS, 61T, BEVE (1956) 30 M EF (AR L2 ) ICER I D BES 2 BFE L T, Z4uchn
HEFESE L WO 45527, ZOREOHT, 1L oHukiz 3 FIHOEES (in B LS 2 2 0 UR & 5
LWEOEBE OIS, BE, AE, Frv— b, BEREIE R EORHAIRE S ETBOBEL &L
BEs  FIKE DBED L INO IR DB T — FO/NABED RN O DHEE) N D Z & i LTz, B
H(1956) 1%, ERLOTF v — b O/NAEEDHD D IR DB, Tl B O —EA - OHERR#Z IZ B LIE A
EZFTCTELLDOTHEEVIBZFRBLTND, TOIHLE LT, Fv— NO/MFED RN G 72
ORI, BAUMEREZ T2 L EZ D Z ENTERVHER LA OEEOH D Z 2TV D
(ZDF % — MINAHEE TARKIEMISR O )7, Ik B IEAR LA ERT PRI RICEET 2) . B (1956) DR
IR KMEHIE O —F OB AT W IAF I TV DD, & OHFCHRITT TIZEERIT O i 2 4 2 1Ak}
WiEOHLZEH LN LTINS,

V. 1950 AR (HERS DA R « LR OJEFEIMEICNA T, Mizutani (1957, 1959) (22
DOHIE ORI BT B B AR 21T o 12, ZOHFEEZFBD L LT, WEOEAFENREREELS
T MRS DBV E ) BV S DI RER B DRUE 2 HEE T DA A E » 72,

VI 1960 B4R (VB M, & IR IS DIZEE) « ARIFHITRPNIC R & 5 K& 2R ISHY 2 <3 #4ilh
HEIZOWT, ZThn3dim A ANTOHAFICHEBEL CRONIMERETHL Z L Z2m LT-0IX
Kimura (1960, 1968) M UURH (1974) Th o7z, i, HAERIMREIC A ENTEED/NE T,
LinL, ZAUCE® U CIRIBO R E RAEHHEE 2R T O TIER< T, b o LRI & =71 i
BErboZ &k, BRILMOEA N, RXEHEORAE - Eaiks L ThE S O AR Z 2 0
HURIR 2 BARBI & LTS, BRI LI2DTH D, —J7, Mizutani (1964) (IAXINE IS 2 5 B SE0R 1L
MR OND AR EZWENIE LT, ZOMEMEL F LD, & ATRKIEHIROREIIEE D%
PRI A MR L, Z OfRESD BHEE S 2 SRS 2 PR B AN RIIC OV TR Uiz, £ ofk,
FE I 2 b OHUEIE IS ORFUE, Yoshida (1972) IZk o THMFIE N, ZOFENHERINTND.

VIL 1970 A (ERRAERES 0% 5) - RRIBHRIZ 75 % PR HEHERLS OHERE ORIZE 2 2
WIS VA OBHRFI ORI, D%, B - KFA9IT) I > T Ttz LT, 2D
WFFEH, Adachi (1971) IXFREE)INFTREDFEEAC LRRAEBCE 28 W LTz, ZRIXIEREESA OBEEE A
TS Z LIZRBWT, BHEPT TR L TV 3FOESE L ITR_ R 72D Th o7z, SHIT, D
PCEA—Ya =Y 7 A MEEZGDZ L, EREEEFONBEAEDRELZBELE L TEATND Z L,
AT TWONMEE LTy — e X NEEHFTH 28 EnbE 2T, FREBEIIHLNCER



FTHONTWERIRTOBSE L ITRHIFOES B 2 bivlz, 7, Adachi (1971) 1 FEREEAEAD
BEZEHAFNRF LT, TRAREEOEREZITIZARETHY, EbDOTHWHFROLDOTHS &
HEam L7, 61T, HHRABSS OERBCEEAZ OW TR RERDORIER To . 6 OfE R (Shibata
et al., 1971, 1972; Shibata and Adachi, 1972, 1974; %EM « /&7, 19725 Adachi, 1973)1% HADHELC
DVWTKRERICEBEIFATL. Fb i OHEFEUE, K20 BELHEND Thot. 2 ORMAFENEIX
ZOMOREME LCE, 1991 412 ABE, LB bAEETOFREHTHD.

Lbvdh, ZOHBOWEICALNDIEEEZ b &I L THET SN2 HHR (B - KR, 1971) & B
AR OMEE (Adachi, 1971, 1973, 1976) WA P OWE MRS Mizutani, 1959) L2 HHETER
52L& oT, WHIFZOWTO &L FEMRERAED DD K5 ICRo7

VIL 1970 R (a2 R b e b—1 - 727 b =27 R)  bREO A ORI —>DHi B 2 {E-> 7
DIX19T0 R D= ) R bORFFETH S 9 GEIR, 1972). Koike et al. (1971) iZbAEHA MOV DD 5

B “HWAERE OFv— b ZEALO= ) R hE L, “HEET OERRIC - GEEUE.
REHIERIZDWT Y, 30 - /Mt (1975) I2 X > T2/ R b OBEMBRE i, B o RE
FHRMRIIREREE 2B O, TIUTHIC, FRPFIRD &) BlRRE T3 e~ 7. B
B8 DEFAZEA L ORE L TEAEE OTERIF 2 WA T 2 NI b b dMETH -T2, L &bz
NS L—b T b=/ ADEZ (Vine, 1970) B3BG L, #HRPAZOET D - & > THELIHTE
R 2 R LI T Th o7z, bRAEORREAERBIZ OV THEEIIFR U Th o7z, Z DR,
bibhiia )/ P MVEBREMEER L-EREE T L—F - 77 b =7 ANRET 50788 OES & o
Wi & GhE T, AARSIG LD YT Z OFURSIG ORI E 2T AT & i L2t g 572
molz. BRI EBOTIHEET 2T X TOEADKEEEZ —>OHEOWRNOT TFERMFRTE S
ME S PDPHEOF L TH T, BREIK S H D VIES v — LA v ERREN T HAE RO X
RAEEAKIEEO R b E G 0—2 L 72 5 7= (Sugisaki et al., 1971, 1972). A (1977) 1%

O LREE KIS ZFRIEOWRFEE LS & R L, BRAHmpHI=a 2 R RBRTEOIC=8RET
W Tholo B 2Tz, HiTER, Fry— FOEL ZERBUHEORE TR SN bD LB X T

AXEHK DO F ¥ — MBI L TiE, #I8(1979b) Ick D=/ R MCES@FFEIMGHC L - T,
ZOHRFERDIZLEAERZERTH DL Z NP LNCIN, ZORFEFENG, 1T Ol
ML, RARMICIT 12 ORMAE EENSRD LB Tz £, ARRIEHKIC I 2 BEa-CBYE O A
22T, Kano (1979) ROFFEF (1982) 13 72> & OIRMATE FIEBAZA8E L, Z O EROFTE (L)
BV Z o o IR MR OHERDS IR A L CRBUER AU A PR br—Lh&5 ofc & BT

INHDIENCTL—h « 77 b= AOHFEMEI- B2 HIX AARFIEO HAERKOEBICEH L WA
WARBRENHINI. TRODETMIZNEY, BINREZ ThoTlz. LnL, AOFEETEN
ETRTERT DLV I DIFIIWO Aol Zhdz, Tb—b - 727 N0 REFGICHM LT

THEEVZEL, ZERARFIEBD AR IZONTIE, ZOBBETEISMNREEREENKIELT
WDDTIERWNE NI BZEZFRELHT TWEDTHD.

IX. 1980 X (BB b)) « 20 & 5 2Rl B L e o3 b A Th 5. T TIIWA N AR
BB ENTWS L 91T (P13, 1983; HiJIlNEAy, 19855 K4, 1989), Mkl o 4y ks



DFfSE. & EFTIE T BMSE ORI A R OB AW F IR & B % 5.2, SMEICEV T 1970 4R
25, DREIZBWLTIZ 1980 4R 5, BRI IbA OBFJE & 2 AU IS < EBIF AT ED
LB X oTe. BAFIGIZEWTIE, ENETLADENNE 72 72, — TR 4=
& 2 UWERFRAREE & LY o O S LD HIBTE D A5 3 2 F RO F b A D3 e 2 & J R Sz,
FNHOWENATIENBITKAT, F - HERBOWIEE LI TR, 2L DALNZ DA DMHEH
EZNIZ X AR ROWREICELEZTFE D X D227z, ARIFHIBIZIW TS, 3 ALl oS 1Lt
KIZFRUWT 1979 BT ED BRI Y = T RO MEE bR 2R L7z Z & OK%A, 1985) &t & LT,
Nakaseko and Nishimura(1979), Mizutani et al. (1981a), AJ7(1982), ARFIEAH>(1982), taH - Hik;
(1982), Mizutani and Kido(1983), Isozaki and Matsuda(1985), k7 (1987), Nagai(1988), Nagai
and Mizutani (1990) & O RLA BT DHIFEN>E X LAK SN, TDE L, AR
FTHY, ZOHOT v — M b ONCEEE FBRICS BICE EN T D b A &S < FBRGR4
LELTEbDTHoT.

X. FEOFEE (7 7 K& OBFR) 0 1980 FRIT7Z - T, BRAPEHIRO M & HUE A& 2 B3

ZENERR SN DR T, 7 L— OREEIMEE Sz (Coney et al., 1980). ZL7TC, FL—Fh -
TV b= A, & ACHIERFEICI W CRBE A ACE R OBBIRS N b 5 L3552 L &b, it
REMOTTH OFRFDPHED D L 5T o7-. ZORKE, ARIEHIROT « &4 813D o
FNEEBICERT L— VR T 5 EB20ND L)ootz HOTCEEROT - S4B, —8
FrFELLE “GAE Thotz. LML, BEBBABFFHIREFICL T, Va7 ROFEENHEEL
7o, TRUTH LT, FERHUE O ITALE S 2RO HIIIE, FERUBH &I Th 2T LB D 5
ZEEEH LSBT, ZORIE LTV a TREABE LR, ZHUomEIXED X S 7L
WCoHoleThHA I . FORBEEMRT 2100%, HHBEFHIRSDEISOTHA S, bREOF -
HABICELT, bod bEEEOREOBREHESIE Shibuya and Sasajima (1986) 12 & > TEH « IR
BEAREITHED DA STV B 2, TS ZIUZZEROT ¥ — R B3 bof b i OB IF RIS R
FREFHE TR L2 L SRTW5. ZHICK LT, REHISO PARE TIE, ForELTRV. Vo T
RS CIEZ OB BILAONE L Eo7o RRETRBEL TIHE- TV D, R, ZHHITHMAICER
EHIRNRR ST L= Bl LT HEZ NN END X D2 572 Mizutani and Hattori, 1983).
AXEHsOH - HAEBOME L, KERT L— Mizutani, 1990) DK THH 5. Z OHUKIZ /3
THF¥— bHOIVITHBIE R AL RICEDER AR T, B26 iy ch A 5. £
BT OT ¥ — MO EUE CHIE S Rb-Sr 74 7 1 U4E{R (Shibata and Mizutani, 1980, 1982)
PRT ST OYPIBMENEEIEL B2 5101, HEVICHLRETES. ZhEbo THORHUOME
PEWE R Z 6 OHERTES ITIRA L TV DN HTH A S . LUK LT, ERRAEBGE-CRS 13RI
LHEbINTEbDTHD. ETHUE, TOKRELIZED LD RHEFIIEE b7 bDE 72 Th
A FOKRBEEITS, EZCHDHTHAI D BT L—1F, KEELT U7 REEE WD R&EZR
HIER EOHTOMIZH 2ETHO—H L LT, LOLIRRBERTHEIIESTVWIDOTHA I H.
NS OEHEOHT /2 2501, ARIEHIRNIC 70T 2BEEHERE OB AFHIMETH A . SFED
JEUSHRNTAS Z O E MR EHARTIEE 225, Boll, TP IESERES ORI/ BRET (&7, 1982,



1985, 1988) NHEH SN TWVWHDIL, ZD X HIRMEDEZNH LN TH 5.

m. 2 M =

ARBRMEHIRIC /33 DR - HAERBIE, BV, WAEE, HD5WVITERRREAE, H2DWIEHEoO
WA EFHINTE 20D THD. §CIL, WERDIHTE~ZX 5I1Z, #HEFREMDOTFNRND L L
T, RIHIELAROSITOZREICIE, OIS OH T 2 FKEICE EN{EADERNS, £
DHIEHHWE ETOHBIE—FE L CTHAERE & SN TE ., 2F Y, MHRERA (b L IFABEZRE),
AR, Tx— b, HHE, ARSI EHOFE L EoHERKEZ S o TWND LIRS, Fi-,
B EEADOSMNOHGR LT, ZOXLIICEZLTHERIIITFEITRVEOICR AT, FE, 22T
WO AR, el b, ARRIEHURIC R 60 5 IRIITECE PR IE 70 S 1okt L TiE, BRICKX
BITEDL—DDELESTMEBARERLTNAD. LML, Zod - HAEREE, Soro{ba sty rrm
RIS EAUZ, WisER A ET BAOTIE (e O ST E BRI Y iks), =/ Ry hRojkidehit
AL THRERBID b =Bk - V2 T/HOF v— b, ZLT, TR EHEEAOHANLRD,
ENOIEEWVELERY A, BLYVAEY, HDOWVHERBERE R LN SNMT 5. 2FY, =
o - HAERIL, BRLBBERSTBFEZRST, VWb D layer—cake stratigraphy &7 LTIV
V. ZOEFERBRERURN R Th D LD BRIV T, AHUR A 30D 7= O IS 5 IR
REEBEEINTERZEZAE, EMHEERNL V2T RETORBE LT LY I A, HDHVIE
melange terrane E£7-iXdisrupted terrane & LTEEDTHRVELIONBNEEZHND.

BRI, ZoHkon - HAERORHREEROMELRT. LT, 2 TEHERRO VS D
BIEIZZ OEFE TN L CRRD 2, ZIULRHEOMEE EOZ L Tho T, HWICEZIZBWTY, =
DN HJE B FEA T2 > TEI L TOW DD TRV, —F7, BiRd 5 &5 i ieric & 5 4@
FHIRFIE L o, AMIEHIEANOSHIZIS W TR AINCBERE SN BF 2 EIT L TE LD, —HoH
BORAERY & LTETBREZRT I ENTES., ZOXICLTETENEBFEEZEEICLARND
W IR SN2 ZNENOEF A0 b B (& <I2F v — MEAR Y IR LEH T D) % 52
Y, ZOBEFROREREZETERTHIBLZEIK 2L b TES. LaL, ARigHiEod - &4 fE
[ZOWTHE, ZOMOWEAZHEX EICHi< 220 o SWiltiT . Z OB CITEHa A2z RS
LONRELDLHITHY, ZOL D RAERHALNIROGNLHE L E D TRVWEE L ORBINE D
OTHETH LN THD. £, F - WEBEN DD =y MIRILTHD 2 & bARE TIX
BT 72, 2, KT D720l nEREBNT — 2 BARKIEHIENTS T IR +57E06Ths. L
MLZRRG, 2=y XN TEXRNI & ZFMRIC TR L TV D DI Tk, BRI E @SS
UL, FCIcWakita(1988b) ICL > Tl b TWH L HiL, TeLAH - HAEBIIW < SnDa=y
M TR o7 hD, TOEM - fiEx ik L, KIRZHT 285813 Tcd s 2 Engu.
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M. 3 A4S (RHPEER)
m 3.1 #E

AP HEE N T AR & U CHEY b 28713, #iERZ S Tea s (e b NS E DRI &P
ARG b oA, ARG EARBIRIZR BB Z U CHET DR E@EICE, T ORIKCE L i3 5 KiEE
frtas, KPEEHEHUOME 2 b > ImBHLREHE AR ETh D, BIKEEAEARLLXEE AT
ZOEHESLDRL, FLRETLIOT, HEMETE L TRESEL LTELD TURLTHD. £
72, ZOHMMP/NS L, MRBYICKRBT 5 2 LR TERVWEEITIE, ZOFELHEHRT 5720, —§

WOWTIER L THERIZRL THD EZALHD.




INHDIENC—HOF ¥ — FRPRAEEIIZELDO LD H DM, ZDRRMMEAIT X - THER
STV HDEF IR OT, WHEKO ETIIXE] L ORSATIEIWRW.

InboEfa, ELITAKRAEIE, FOERABREBRINTRREAILAICIVHEET D2 Z 213 TED. £
T, FORKE & EHERBARE D o TR L TV DRSS ThRIEMR S o VB RER A A S & 1F
BRLTEEZEZDZEIETES. LML, AKIEHIRNCIETXTOHERDEAIL, WANARKE S
DTy 7L LTV a7 RORRERTICMNL LIS E LTEENTND. b AREREEE
IERANT T E D B /N E ZRNE LT B R Z TR L TV bl Tide . Wb AR, 2k 0 HiE
OHMHE S 5T, M FEATREES THER > TV DI DI TRV, 2 b HAEROEAE, 2o T
H10km, HDWEEH o L ERBEEETGESTOT, BIERDND/NS BRI, ZOEKRBEED
LOBEL, BEZTOAEEINGHFTE L ZAZRICLEEFNICLELINTELOTHS. 20X 5 8%
Cdh D EE, LT UITRMMEE LTI TN DS,

HAERDEARY 2 THOMBOTICERREED L 2 2 BEEZ L0, BRORWAERELTEERL T
52 LE, BENKL0n, HOLWTENLUTORE ST, Z0xA LEHEE OBRBERESND X573
WA, EERICEATHEEOBREZRDD ZENTE S, Lnl, HEROETORE SOMED5Y
RPN 100m LA L& 720, L XTE—2DIUREMR L TV D XD 2B D &, BB L
TR TIEEORMREZEEMS Z LIETERN. DLATICHEVICLERTHLNDXIZ, EbE
EROEARLHET LN SN TR, £OHFNIFR LT T LEURbTHD. 0 K5 e
RERSWEDLZDIZIE, FNOOSMERKO FIZRET A2 L, RDWNL, TOHECH RO ME
e & 2N E Y & HERUE O HBERFROEZA O N T L2 L, D2 GANERAIRTHDH. KK
R Dt AE R, BPAGRE ORI & BB A F ER L LIALA O L 25, Bilsh7a < Btk ik
ThbHEEZLNTND.

m 3.2 Fx—F

AHMEHIZAN O T v — hDIFE & A LIEHBRIRT D L IICPAENR, EKIEBREY2TROLOTHS.
UL, J6A6(1979b) BIRARTWD X 912, AT FRRAEARTRICET 2 BRHMEELE B2 O b T v —
FABIEZEMLEETTS2 ) R MBRWESNTWS., ZOZEnbHEsT 5L, ZolEnich ™
BALOT v — b RHIEOHILE LT, FEHT 5 AREMER 5 5.

m 3.3 ‘RS

BB FE L 5 IR T TN S 2 Ly RROE R 72 L, D 2R, I, &
BT, S, ARk, AR, B I, A, 7 LCLENT RAERTIS L e LT L, H
B LCHE 7 GEEIEC AT 5. £72, B b LT L bR -7 2O TRELL TV 5 b Tt
AoV, ALEOTEEEY, Z DEHIRIE b T & IC R 5.

FIREE, Rtah 5VERRET, MRS PRI TS £ 5 IR AR 2 LRS00, 272,
Bk AR b OTh, RIS L ARED MBS ERE L T TR b0 ThS 2 LD = &b
K72\, fGeRRAEF OMAR TR - [k L7o720, BREDOZEITDH 503 L BEOBMENIZ X microstylolitic



suture AWBIZA SN D, T < FIUTAHKE PITE £ 55 B0 & OAIKE DA OREIE D
FoTWbHIEbdD.

BHOAIKEBR % &/ TNZ 0, HSMICREIC > T, LEIIBRERTAKEDROND.
REEMN % 4 BOAKEITOPICARBEEATND ZETEL LML TSR, TOHKAILE
RIREAIKETH D, B ORIRA ST b REN T 2.

INLOAPKEITE, WANWARLANREEN TS, 2D H 5, L ATHEREA TV D OITH5HE
HTH-T, T EIT1940 A5 1950 4RARITHNT TS, BETE (1949, 1956) S0 (1954MS. ) 12 X > Tl
bl FOBROWIIEREREMA T, ERGEERMEA L ZOMEMZRT EHE2ROLIITRD.

ZEHRDETIEN= L 91, ARKIEHIROMEFHIETH > L b RN OER SN TWEZDE, A
JRAE, ZEICEORIIHRENDARBETH T, ZOARBESLAREITRETZ 4 BICEHT 5.
TIRO—EBIL 1950 FROPIDO E TERIMIN T2 LWV I 23, ZOFEREIIBIED & Z 5 Tokunaga (1927)
F O (1928,  1929) DS L IEE (1954MS. ) OFEMITFEIN TV DITTERY. LIZZoak%
B APCEICBT 2208 0, W (1954MS. ) OB, HIh W ak bt cds. ZOE
HREEZ R 7 v F L7245 8 [ G, 1954MS., p. 43-44 1A SNz pl. 5 2B EIC L TEZELEZHD)
DHW LN E DI, ZORKRBIIEIRTPCEOFICHBIEEN TN D, AIRE I RE &8k A AT

TIHEVRELRY, LIACLoTUIAKEBEA L 72> Tnd. ARBIRIEH Y HC BE O IR
BICA > TN, ZHERIEICHEE L CTRIBS Nz, IR & 2o 728070 DI AR O &1
FoK RWEERNTWARW. L2 ROAPENRS - & b RBITH DA, FAREE ELaIEIT

F R B & ARG E I W IRRRTIR I R O BRIR I BIK AA S I~ T, @A &, 10em 2253 10cm
DEEOERED R WEIRIESE 2~ 2 &, Bl 72 &2 8 A BRI O iEE O b 0N H
Lk, MEOKERH D, EBFFENICIE, Misdlina claudidae 23 E T DL RHICK L TE 5.

Ho& AL I PE 5 2 R 8 R

Mo% A ok oBH WM o2 B OK
8] L or f
5 M R no o' H
Verveekina verveeki X X X
Neoschwagerina craticulifera X X X
Neoschwagerina simplex X X X X X
Misellina claudiae X X X X X X X
Cancellina sp. X X
Parafusulina kaerimizensis X X X X
Parafusulina sp. X
Pseudodoliolina ozawai X
Pseudodoliolina sp. X X X
Pseudofusulina paratschernyschewi X X X X
Pseudofusulina kraffti X
Pseudofusulina sp. X X
Schubertella sp. X

() MHEFOREHT, BEPOHIKEE
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APAE DR, ERINTET 25D L STk, H2WEBIkIC, #10cm 225 smfEOKRE S
Lol AHAREEZ LT v — EREENTVWEZERH B, ATKARVWLEADOLONRZ . =
NHEOF v — ML, DTGB F v — L0 b I BIIWRiR It R=—DHEEETH Y, BEHE
Thd. LAITEENTWRV. BE L APREOH T RIPNIGERERA OB TR SN O L HE
EESN5.

m 3.4 REE

FRtsE &) HEEE, 22T, FoARKRREE 2T 5 I ENE <, [EEEMIC greenstone LN D
AT L THEEN TV AEE L2 KIEEEITH L THW S

RO, SO, XREEORE, £0E, T O EBIROBEO KIS TH B, oM
IHIEE A EB RIS ENZERAICER LT 5. BEOREOEWE O, BEMEET TH O
DINCARDKIEEDBERBO bND. TNEDELIF T AT 4 v 7 ETT I THT7 0740 v 772
WaEbb, EROBRNBOTIE, RENHROILERICET 20D X 5 ICLIEDMIBER 2 HND T
bbb, F, Ur VA TA MR ROND Z E b0 v, RIEIEFOALOWRIZET S
BED LI, EEFIFCREERRDO NI DL H D, EORERITT X THEA - FeADWT
NDBHDHVEFRGFIZ L > THH BTN D, ks Tlit vitroclastic B E -T2 b0 b H 5.
JRAAEDOEATIIIRATEE SN TV LORZW. £, FRaz2Z<EAE O, MG E1
ETHRANAEICBIT Db b D, MERLREITOARMATIE, EAKO0. 5m ORRESH» 572
Lkt D/INEER R BN,

FrRtasa L, ARMIBHIEMNIZ NS 2R L LTRA M LTS, Z0EA1E, EREICE S ITkIlEE,
KFeE, BERETR S ESERMH - EEZ Lo TV, TORBE AR CHBITE DI L b b T,
STET B KA RE MG IGER L T OB R T 5 Z LIRITE A S TE R,

m. 4 $ A K

m 4.1 ®|E
Tokunaga (1927) 77k (1928,  1929) 23ARBMEHUEIZ (X AEMRIZA D T, PAERRSHTLHZ &
IR L CLOR, < OISR N Z Ol —HOMBEZ MG L T& /2. Lal, 2By a Ikofk
FANRODEOE L RNWEES DR, ZoWER, i/l oThonZ L ThoTz. HL  HEFENR
ERDDFNRNY Lot by, 3/ Ry bRBEEER O X 512, WHRTIEZ o @) E oo K #
WIbATH S, ZTNODOMILAIZ K> TEOMEFERDEE S PAERIE, ZBROF ¥y —1b, V=
THROF ¥ — MRCEEESE THD. 2EWMEBENOIE, BETE AN ELERNIE I TN,
AREHIE O F AT AT B, TS BLCED» > TF v — b, BEES, WhEERY, Bt
BT =AD& FI AR AT~ &3l U CHERE L= — il O 2R L TV D L 9 ICRA 5. BifED &
A, eI E S AR EIEER D DIE, FO LI ITHEE L THFEIL VD, ZoRH»
VF _BEfE U7 — O BIR O I E R BT ORER B D AR L H D, LinL, T XD A



fett, HHWVITAEREF L EHEFOBURICOW IS B OMZEICF =2 uEe bawn. 22T, 4
R LV TIPSO RINIHT T, IhooEFIEE ICBERMRE 778 L UK S
7.

m 4.2 Fy¥y—+rRUBEH#HLTSE

F ¥ — MI—BRIBRT ¥ — P EFHIN TS LD I8 em 225 10 Hem DIES & b o7 E 3 0%
WF ¥y —FOESEENIY < HEnm 2V LENLY BEWRE S OZ W & SRR B
LT, WAL T, HEKbERsTRROMELRT. ZOMEEFTa aL— Manb, RKE,
R, B, RERPoT K, RESEFIETHLR, L EELFHObOICIETFa 2L — MaD
bONRELV. ENITHBE/ NI > TEDOAREL L, HRIKGEH HEFREIR LIREIZZEL LT
HLETAHLDD.

INHOBITHRCH D —HEIMENTND Z L b H DD, 1FEAEDOEAITEEN In WAD/NME
iz L Tngd. iy, NEEITARROILTROND X951, il LomEs v 7272 i < dh
Do TR TR A B D chevron fold bR OGNS (FEIIK) . Lo, —MICiL, 20 &5 2/ gl
B0 L DI, BB L7ziiEad o2 LAEV. RERBH T, FilhoLanititkcEivg
CHHEC 2> T D b b D, HD—EDEEICR - TNMEIMAIEEL, O R TAICZDER
DR A TR FE T (JENFERD 2 TER L TV D 2 E 0.

JERT v — ML, IAIED(1985) 28 LUK D EIH D B WS LIz & 5 72 varved chert 28EENT
WS, ZhiE, Ben- K 10en JEOF v — FOBEBHIZ, Fnm 220 LENLLT OJE S O g B IZF
TR7ITBPEE AN EOTHD.

Fio, BRF v — ML, Fr— FOHBRIEET ITE2E50 085, ZOREET I I
Fx— b, EEHEE, E, KEOERR, BEEOAIRFRENLR>TWD (B 11 K).

T — MIRR TR EIIEREERZR LS, B CiEEfcd s, 8 F Cidiisdba 0B & 4k
WG, KESDBHBLO AN R=—BRENOLRDEZENZD. 1FEALTATOT v— MIZTOF

WCAHBNZERRR ORI A > TWT, ZREMBO D LY F=—BAEMNID TS, ZhbDhL
¥ R=—DIg L A LITEEO L R=—, 5%V length-fast chalcedony TH5. LnL, Z< Eh
SRR DFIe 5 1ength-slow chalcedony ICL > THH LN TWH I E b d 5. 2D OHIIRDIE
0. Imm AR D EDLD TRV D THD. ZH LD IEDIEWHIIR TIEE D ASHIKLO F Rt FE D41
WTHD HNTND Z ERHN

FRETIREDO A M T v — ML, BB THLZOERED LN, ZOENNDR LI
KL TW2ONFE T THENTIEARY. ZO & 57T v — M CIEERREISEATICE D) THMZ Lo
b ARERET72 7 2 RO microstylolitic suture 285380 HALE Z EME. il L7z varved chert Tid%
DT IFRELIHEEL TN, JIHFHICELSHELL, 2> Onicrostylolitic suture OIEES 0. 1nm |F &
WWREL D ZEHHD. ZDsuture NF v — P OMIRCHEEB LA DBEEEAE > THRET D56
1L, Z OMIARRE B I ALK -, FHICE >0, Inm FRFEFRLU LOWEREOH -T2 2
LEHMDIENTEDLGERDD.



%9 JEIRT v — b D JE NGl OInFSERR\ B HRT A Lo AL S5 H 2km)

HI0K JEWF v — MEOWERIC R 54 2 e 8 it Oinysers\ & i)



BUK JERF v — NEOF v — MEPITEAET 2 Pefg HEE Ol L amr ki)
FIIR—Z DZ, GIOWEIZHI 6. 5mm

TRAFO BV DR STV TV D RHTIE, £ OBBOBENMKIO I NVt F=—THEI A T\D Z &
PHABICBIEIND. £, TOWNHL L IBRO DL E R=—EAETHD LN TND Z ERHEND
biLd. LavL, ThbHOME AN, 7% — bOWNEITIEARHAIRAR Y & b o 2RO 2Rl
DREPIFET D Z L b7 v,

%< OF ¥ — MUIBBEIEEREENTNDEH, LTLETRTOF ¥ — MIEEN TN D & IR
BV, ZOARIELEALEERNT Y — b ELAFETIN, ZOL I REEITBNTY, Hikh
b 0EE EHELORE &% S > THFRNCHELO H VT R=—BAEOESERNBAURCE T TRS
N5 EenZn. Thz, 2 bADEBENHET 22 R TERI TS, ARIFFELTVWT
W E D> T LESTZAREERH B DT, B B2 otz L IIFETE 220,

S B b, DA E TS OEGICEET 5120, EEME THEMEION K L L bic, ERIE
WZEbLOTHARIEA LS TETWAD., ZOEAIFTF v— MEDLY TREHEEAESICLZFENT
W, UTFOETIANL L LIELIFBIAENDDT, BEL-> &b RMHICHN LN T AARIRICE
B R b A AT K Sy & 55 3 RISRT. B A IR & Q0 A EIREASER I £ L, »
DEDPFEMLEDLOTCEHETHD. HOFEORSCHOFIEMCHMAZXYIS 2 &%, HERMIAT
AEMEPMEW. 72, BIRENR—DOOBITAEETH > ThH, JAVHIKO LA TH L1 E S
BN ZW. Thez, 1FEALEDOGEAEITHEBOBHEOIFEICL > TEDONLHERIC L - T, £

99—



H3k AFom - HAEFIC IS L b A REET

HE R B O &t F OB K
Amphipyndax enesseffi - A. tylotus

#| Patellula planoconvexa - Artostrobium urna

Holocryptocanium barbui - H. geysersensis

# .. | Acaeniotyle umbilicata - Ultranapora praespinifera

0]
ol Eucyrtis tenuis
w1
QObesacapsula rotunda
i Pseudodictyomitra primitiva
Cinguloturris carpatica
7 M ; ;
. Gongylothorax sakawaensis - Stichocapsa naradaniensis
_ =1 Tricolocapsa conexa
5 i - -
@ | Tricolocapsa plicarum
% Lazxtorum ? jurassicum
" Archicapsa pachyderma
Parahsuum ovale
Canoptum triassicum
= Triassocampe nova
"? Triassocampe deweveri
#C
# | Neoalbaillella ornithoformis
R Neoalbaillella optima
~ |~ Follicucullus scholasticus morphotype II
%\ Follicucullus monacanthus
M| Pseudoalbaillella globosa
B | Pseudoalbaillella longtanensis

Albaillella sinuata

Pseudoalbaillella scalprata m. rhombothoracata

Q@ Pseudoalbqillella lomentaria

7| Pseudoalbaillella u~forma morphotype II

Pseudoalbaillella u~forma morphotype 1

Pseudoalbaillella bullbosa

£
#® Pseudoalbaillella nodosa

#

)12 A2(1985), Matsuoka and Yao(1986), Ishiga(1990), Yao(1990)i2& %



Fak SLKEMEkicERT S5 Kb

FF SR T /s S B RTAL A T S0 A B W R BE K EAGEH BT 4 16

7 FdsE W aHRE Rk
HERENBRER AALE TR TR
2

KKk yHE
i 3k 2% 15 2 ¥ 4% iR R O

Carinella hungarica

C. mungoensis X X X
Epigondolella abnepiis X X X X X
E. bidentata XX
E. nodosa X X X X
E. postera

E. primitia X XXX XXXX XXX
Gladigondolella tethydis X X X
G. malayensis X
Neogondolella bulgarica X X X XX

. constricta ? X X X

. excelsa X

. foliata X X X X X X
. navicula navicula X X

. navicula steinbergensis

polygnathiformis XXX X X X X X X X X
. Sp. X X X XX X
Neospathodus dieneri X

N. homeri X
N. timorensis X X
M isikella hernsteini XXX XX
M. posthernsteini X
Chirodella dinodoides X X X

Cypridodella mediocris X X X

C. muelleri X X X X X X
C. unialata X X

C. norica csopakensis X

C. sp. X
Didymodella alternata X

Diplododella magnidentata X

D. petrae-viridis X X
Enantiognathus ziegleri X X X
Neohindeodella aequiramosa X

andrusovi koeveskalensis X

benderi X

dropla

multihamata X

suevica

triassica X X X

. Sp. X
Xaniognathus kockeli X

X. saginatus

X. tortilis

X. sp. X
Diplognathodus oertlii X

X X X X

X

22z

Zzz2Z2=

Koike et al(1971), $%#8(1979b), M - B¥#5(1982), Isozaki and Matsuda(1985)i2 L %



PRI IR STV D,

Fr—MIEENTWD A/ P FORITHBEECADELD b5y, LinL, a2/ v
MIHAERD D ZBAUTT TOHERRZ RO 5 DITHRSLD. 3/ R MZHOWTIE, Koike et al.
(1971) R (1979b) DHFZER DV, 15 DI &L - T, AKIEHIROT v — b DIF & A LIF =84
ThdrZEeRPALNIEINT. ZOMKTRESIN TS/ N MEF4 RIS, i aizo
WTh, FHRIURLIZE DI, ZOHIKOFNH T Nakaseko and Nishimura (1979) 28 =&l %
WMELEOEREIVIZ, 2 OMRERED LN TETWD. ZiLb DA & AW e A B FERirsems R
L oM OH - AR OB E B S0 LIZ720 TidR, FoMEE, £z, TomRMc
DL LL OEBERELDICLTETVD. B, ZZIBFEREND T, —RICHMbaD
FEHHS BRI DWW TOERIE, THOOTEWHEELNELT D, & IZEOREOE H#LSRIZ OV
T, el b10en A= —DOXBINNIEL 2D Z L bDR< R, IHIZ, BFIND a0
HBEIZONT S, BEIIEE, FLBETHEOBKEEZE Y. Thdzx, ZOROBLaDEHIZS

FoF ALK HUE R 0 PE 0 =Bt i b
(Nakaseko and Nishimura, 1979)

L -
LY -
Ex2

Archaeospongoprunum compactum
A. tenue

Staurodoras variabilis
Tripocyclia cf. acythus

T. japonica

T sp. A

Trilonche japonica

Capnodoce anapetes

C. sarisa

Capnuchosphaera theloides

C. theloides var. a

C. triassica

C. triassica var.a

Dictyomitra pessagnoi
Dictyomitrella deweveri R
Eucyrtidium (?) sp. A
Napora robusta

Poulps (?) sp.
Sethophaeena (?) sp. A
Stichopilium sp. A
Syringocapsa cf. batodes R
Theocorys sp. A R
Yeharaia elegans

Y. annulata

Y. japonica

mTImOOOR

o xR m

T IP>IO

o~ 00

OO

[oNoNe!

A :abundant C :common R !rare



WCHELLS T 2%81E, LRRoOREND TR, 2o LERAS L OMIGIZONT, L7 T
THROF A BB D HERH L. F 4 KOF 5 RITTOBRICBO T, HICOMOBEZ R~ LTz
FHIEITTER.

R A DRFFERZ AU I < B8 HIREH AR KIEHIEIC WV T h, 1980 FERPIEN H VAN
AIBURICL S TR SN TE T, FAERDOTF ¥ — MBI DA IZ DWW TIE, 2 oHgcim
FEAR-LANT FIRRA OFROKIBIZ 31T 248 H - B (1982) <> Isozaki and Matsuda (1985) DVEH T &%k
GEL12B) 5. WHITE TITTEET 2 WA0NT Bk L T D EIRF v — b ERAEL, 22/ R helik
B LA OmE 2R L, ZBRBHOT v — e Vo TRAM (Y 2 TR0 ®% LS 50 F Y =

v

N Q@ oo, 0%
10m
] i)
5
N
\ |
p q
a/Jkrb
Misikella posthernsteini X
compound type and fragments X X X X
B K &
Parahsuum sp. A % X X
P. simplum
P.? spp. X X
Hsuum sp. Yerr———— X
H? sp. % X
Parvicingula sp. N X
Andromeda ? sp. X

F120X SRR ERTROKC B TS SRR 2 T RETOF v — bk &
I DD R A (R - BRIR, 198212k 5)



FRUPIIORRE) TRV EHEE SN DT ¥ — MBMFET D 2 L&D, 2B L Y2 TR0
R ZOAREFICOWTE, EERIC S FEMEAERE N UV DA, ZOMFRILZ OHIRIC BN\ T2
SNTERBFFHFILL LT, 4% bBBICENDILTHAD.

Fr— MIBFEL T TRERERELTHELL TS, 1FEALDOHE, TOBEONIETILM
MRENTEILZ L TR Y, flx OFFNC BT D EM - ER L 2 OB ERBEDSARLCIEDD 1 & 1Tk
LB S 200 TERWY. F72, —RUTEROEESHAMICEAE R > TWDH LR 25
BTH, BT LLEENLIE TS EAHKEDIEREIH LWEAREL TWS DI TR, 2ol
FeiZa s Fu b ERIbAICE S AERF PRI L > THLNZ SN EThD. #
10m-$100m DEE %2 b o72F ¥ — FOBRERIT, FEERIITESEn-10 Fn O L =88R 5 T
T a TRICT TOIRT ¥ — FAMAE HE L TWD Z ERL. & EIIZ ORIy = T
ROBEBEEETHMP->TNDHZ & bdH 5. RKBRIZIST 2645 13 BITRT.

HEMICREN=TF v — ML, HENES, FAGI0ERE0H 5 RERFIROEEHEE LTEDS
MRHEPO NI LD THD. LIENR>T, ZNHE1I00m DESEZ L7 F v — b PR i e
L7cHifg & LT, ETOMOMEE —EOMAERY 27T KO ICHERTIIRZS. LaL, #0b
Fr— FORBREFRITI LR L2 LS TN E—oE TITRv. £z, RAREHEOF v — &

THARONTNEY, TRTFHZEBRNO Y 2 7RICb50, b LFZEOMO—HILDONT
NN THD. ZOZLFFy— MNEPEEEARE, WERRE L & BIJER, BEE-> THAER >

[F] vz
[:JUE&UEE
=R

ﬁ*lﬁ;ﬁ/l'?‘fa _
=240 M @h?”\" |+

ﬁuﬁﬂ:;.‘ha M =~ - remrsam

PHAIS 2 7¥E{

il HH

I3 NERR LR R AR KIS I O HE X (Mizutani and Kido, 1983(Z X %)




7eboTIERL, WLF¥— I3 Z0 L OEREEEE, WaERl s s bITHiETHRYVIELTWS Z
LERRLTND.

ERFFCY 2 T RIBT2EE20N5F v — M, ZBiOTh L RRICRROEEZ L b,

LIFLIREAREINAE LTS, ZOSBIR0 0, #iE24 8i3og b a OMfE 4 i, =840
Fx— FEXFITE RV, 272, YaTfieBEXbN5F v — MIETF 2 aL— MEORKBEDOREIR
Fr—MUFLALRENRY. V2 TROT v — MM L TERELTWD Z &FITE A ERL,
BIHTHRLINEY, YVaIioFv— MNIZBELOZN Lk L TERELTWD.

ZEATHORIRT v — FO FAAICITEHER TERROND ZE03H 5. ZOEEN AT —KIZK
B Cchert OHF & HJFT 500, BAJESE L AEER2THAN LZLIZR LS. ZOEDH -4
IEFHEHT C Imoto (1984) BIRATIEA E Lo b D EIFERI U b DO LB X BN, BRI 2IZEAEEE
T, WIS T ERRETH D, TORRITBE L BRI bR EEZ X b
TWDR, TOHBOEER AN LIXERLAITRNEIN TRy, ZOEEM TEICHED, B
KF¥y— bERT, HEHEEA, HA, LT BACEI - HOEGRBIFAERREICHB L TRO LN
% Z &3, Mizutani, Yao and Tmoto(in Mizutani et al., 1981b, p. 191, Fig. 1DIZ&o> TSN T2,
EHAARD N2 b B o TEDOAEEFFRIFNNITE E+ 0T A TV R0,

AR HER 0> RET O U A 15 60 2 ILHE HIAF AL IR 9 5 2R E R OBEIC S 720, Fr— FRIAL
AL TCWD. 2 TOEMBEFFHREE B THMERITHL L, ZOBRER A E 23R AR
BFx— MIEED, FBEOERT ¥ — F 2R TRADRIKRT v — MIED (BZ 5 PE=ER0
O FEY 2 7 RICED) —HEOENWF v — Man, REANTEGHEVIRLRRLER-TWDH LI
Rzx%. L<IT, REQBHTBOTUIBIRT v — OIS L EH, 2OWCEMOEND, Z O
WUDEERD HNDZ ENFH b, EREBFFANREMTIIHBLATOHAR.

O 4.3 BARAERUVERAFY—FER

ARIME IS O VAL,  SERIETT A0 RIS, B (EBRICRIEE A ER G HE) /A O

LY RREBEERE LT, ARAD/NAESAIRAET v— MNEJED, HH0ETF v — MNEEBRIEL T
DALTVD. TRTRFICS BT bt <, JEMHE & ORI LHIE L ThZ b < RiMis ik
ThH I LHEESND. ZOLREDTFIE Koike et al. 197D IZZEALDa Y R hEFRNE LTINS,
ZOFBEDEPETITE LS DAL LR DA TR0,

TR L DT, Fr— ML, RIS, Fen b 10 E en DIES DEEREY DL WERSS & £ X
DOENREDOEH D PNERFT2VWbDSFRF ¥ — FLTET LN, ZhiiTE-72<HlIZ, 10cm
MWHDRISE o F ¥ — FOHSEENEIZERUEZSOARAEDRHEVIK L THEL, AKET ¥ —
FEEE BIESNEEHERTHORH L (G 14 K) . RRFEHBOT T, ZOR I RAaKET ¥ —F
AR, LIS EROFRMLT R —HICET 5. AT CHLAGEZTT. Koike et al.
QT A L= Ry MIZ OO AREICHHEN T D AREMENH 5. AHOBEMERSZ D%y
FNOHELT, ZOAKETvy— MEEL=ERObDOLEEbNns. LirL, 2OFv— ML, AK
SN LC RSB S Rz A OFER > b a2z .



W4 F v — MRS A S GRS HHERT)

m 4. 4. BEEE

EEEAITEESH 10em 720 L 10 Hem DJEIREZ2 L CWD Z L. Lanl, &Eigdkans
T EbdD. BRERTGETHEHEmIIAR T2 <, AU TREIELOFEIC L > T )
BOLILDLZ ENBZ.

B A IR 5 A IR IR . 3 2 WIS 2 T OV )R 2 B L, Bk =) 5 & st falc 21k
T 5. Bbicxt L TiEEuE ST . L L, BIEER S OZ WL O T, Fry— Dk H
REHLLTENA TN LD D.

R E TR THEEA TIE, LIZUEE S 10em 20 L 10 3% en O— A O EERSHAMIZ =S D425y
TN ERDHD. TEbIXEHHLRIOBEIRE > v MME, FERIEARHAR T v — b, £ LT EfidhmhL
DEEEATHD. ZNHIFAEWVCEBL, TNETNOREIE, Bipo72@TiEld LHIE T TlEkv.
L, 5 KOBOHFTIREEAELEDLRV. FRICZONETT I THEER en FRED/NE
TP EZ L CWAORALNE I ERH L. EXULI LITHHOT v— MIEDL S I L /S

ns.
B A ORKR 2 E M, ERIT OB IRV O TRRED B ALRDORKBRfTETH S, ZDE



HEAIFES 30m T ETZIUEEELS WA, %IRRT D & 5 RS 2 b AR 2 B A TN D 2
L, BIF EEHOREHRE LT W R ENLBHRTE 50T, HENTIETF v— MOWE L X
ML TRLTHD., Lal, EFRCIFHERICT v — N EBELZHESICOEVEEEARROOND
EBRD L. BT R 01T, Fr— MREEFFNA B o THEEEICER Y B S E
Frid, FROKIBEATE A 0 I LTI TVWS (Mizutani and Kido, 1983).

EIRNETH R —HICOAAT AEEEAIC OV TIE, £ 2ICEH £ 5 BB b E REE ORI —H D
HO LB TND Z LAVKH(1987) LUK « KB Q9D I &> THRESH TS, Lanl, HE—
O T 2EEEAIIENT EELLEL, D2F0RMEEDO LV ROF v— b, BIKAE, B
KETF ¥ — NEJEOEKREZALTND Z LR END, RAKROEE A LIZKFILT, 0L ORE
BLEDTHRER AT Ve & LTRIA L.

EEE AT, L EIIAMART v — P EBE T TIERBIANTE RV, L, —HREITIIRIoO RS 185
MNZLEENTEY, EHICHRIORENTZRENROONDZE HH o T, RHICHHE TR T
b, B AR EENTWDLEEITE, BEAEDOHITE, Fy— MOZOBERIY bIRGFENVEL,
WERCFR DR OMNLHEENE TICB N THBIRETE D Zenbialown. i, BEMliL v
HMRLOA Nt F=—E AR bHARKICRD b D, BB LA ONIBIET v — FOga & B0, R
W, R LHW, FRIEAR EDEETHD HTND Z LERLU.

EEE AT, Ty — P ERBRICHBUIMEAE A ZHE EN TS, ZORBEIET v — b &I 52
B2y, Do FRIMOBENSRD (6K, H15X). ZOMBICTI TEEE ES T ORHRA R BER
{IMizutani and Kido (1983) A3-LIRMT RARAEDARER) TAIREIC#E 3 2 BEE HAA 2 B D o bs
M Ee# L7z Dictyomitrella(?) kamoensis-Pantanellium foveatum B8 Th 5. Z OFEEITEITEIT 72
%5 3 # o Tricolocapsa conexa BEED FHIZH 720, T 2 THOBDOEBZZ LN TWD. BEEEEN
RHEISELHLTWD L ZAE, BRIT EBRAEDOREIBONOWIMNETHS. I TIEEZEBRNADY 2T
FEDF v — MW T, BT B, BEREIICEREAENBN TV, FEBRIZIEH 13 IR L2 X D1
= MROF ¥ — R EEEEEENDR B3 EMVIEL TS EEZ BND.

=, VaZkant AT E B 2 DTV D I B A TEE S ST R B M b Tn D (K
4, 1981 ;Wakita, 1987). LinL, THRLOHEERLMED, ZORRARTHEOHEESITZTO
SRR TH D, ZNETOL ZAEBFENICHEHY 2 7 RZ»0 BV T%, £LT, THA
TR~ Ll L BT 2 R & 2AI3MBRTWARY. Z01E), KRB/ 578, HEX
RIZERBE SN T RVWN S RAET D EEE AR LD A 7 0 2 = Il OHIZZ ) IOV Th, ik
B E BTSN TODR, ZRBIFAERFFNIETNETNH-HEEN DR TVT, ZOHEE
BHIFOTNOWHRERTH L. ZOZ LIETPEHY 27 R0 T EHERICH 5 EE AN
SN SRTERHS, REERBF ORI E ZI1EARH o Z L 2R LTV D

m 4.5. pE-RE
WHE T RICRR E TR E T, BROGEICTE T BREEZ RS RN ENE. L,
T ENICHENCHIE OB & AT REEE S R 6N 2L b H D, IROWEIT, TOESH
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Spmellariina

Pantanelliidae

Archaeospongoprunum sp.
riposphaera sp.

+

+ +

++ ++ + ++
++ ++ + ++

+
+

Acanthocircus hexagonus (Yao)
Acanthocircus suboblongus (Yao)
Acanthocircus tetraspinus (Yao)
Parasaturnalis sp.

++ + + ++

+

+ + +

+

Emiluvia (?) sp.

¥+ ++ T+

+F

Gorgansium sp.

Pachyoncus sp. a

Pachyoncus sp.

Pantanellium foveatum n. sp. (MS)
Pantanellium sp.

Trillus sp. a

Trillus sp.

Zartus sp. cf. Z. dickinsoni Pessagno & Blome
Zartus sp.

+4+4+ + +++
+ o+ + o+
R A 3

+
+

e+

+++

+
+++++
++

+ o+ 4+
+++++ +

+

Tripocyclia sp.

+++

¥ ¥

Nassellariina

multicyrtoid nassellarians

Archaeodictyomitra rigida Pessagno group
Archaeodictyomitra sp. b
Archaeodictyomitra sp. ¢
Archaeodictyomitra sp.

Hsuum sp. a group

Hsuum sp. b group

Hsuum sp.

"Lithostrobus” sp. b

+ t+++
+4+++ 4
+  +++

+++

F¥ FF +
++

++

+++++++H
+4+ ++ +
+++ +++
+ ++ + 4+

+ ¥

+ ++ + 44
+++++++ A+t H

+++

++ 4+

Canoptum sp.

Dictyomitrella (?) kamoensis n. sp. (MS)
Dictyomitrella(?) sp. a

Dictyomitrella (?) sp.

+ ++
+ 4+

s
++

+
+

v+

+4+
++

Mirifusus sp. a

Parvicingula sp.

Ristola (?) turpicula Pessagno & Whalen
Ristola sp.

+

+ 4+++ +H++++

++++ + ++ +

+

+ +

Spongocapsula {7) sp.

+

Protunuma sp. cf. P. fusiformis 1chikawa & Yao
Unuma sp. a

Unuma sp. b

Unuma (Unuma) sp.

Unuma sp. cf. U. echinatus Ichikawa & Yao

Unuma (Spinunuma) sp.

+ +
+ 4+ +
+++++ ++ o+
+

++

4+ ++++ 4
++++ +++ +

+

+++

++

Amphipyndaz (?) sp. a

+
Y FTrrrr T+

+
Fr++++++ _+* T

FE+

Podobursa (7) sp. a
Napora sp.
Perispyridium (?) sp. c¢f. P. ordinarium (Pes.)

¥ +TF+++ + F
+ o+ o+

+  F+F
+

Andromeda sp.
Archicapsa sp.
Cyrtocapsa mastoidea Yao
Cyrtocapsa_sp.

¥ + +
+++++ + +
+

+

+

Eucyrtidium (?) unumaensis Yao
Eucyrtidium (?) sp. a
Eucyrtidium (?) sp. b
Eucyrtidium (?) sp. ¢

B
+

+ + +

+

e
++

F++

Lithocampe (?) sp. cf. L. nudata Kocher
Stichocapsa japonica Yao

Stichocapsa sp. a

Stichocapsa sp. b

Stichocapsa sp.

Tricolocapsa sp. cf. T. riisti Tan
Tricolocapsa plicarum Yao

Tricolocapsa (?) fusiformis Yao

Tricolocapsa (?) sp. cf. T. (") Jusiformis Yao
Tricolocapsa sp. a

Tricolocapsa sp. b

Trlcolocapsa sp. ¢

eryp lic or cryptothoracic nassellarian

+
+++++++

+ + ++
++

++
+++
+ + o+
+ +++++H
+++++
+H+++ 4

+ o+
+ 4+ H

+

+ + o+

+++ +
+ +  ++++H
+++++++++++++

++

+
+

++

+++
++

+++

Spyrid?

Saitoum sp. a
Saitoum sp. b
Saitoum sp. ¢
Saitoum sp. d

¥ FFF +
+++ + ++ o+
+ +

+
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%15 NSRRI _ERRAE AR DR - ISR ORI, F 6 Kol Ak
ZNENORIRGEEE A L LN b O TH S ORFI1ED, 198212 8 %)

EIZDBEBROLDEZZ NN, EBRCZOBOIEWEIEZ b o oiba OMEZIZ DWW TIXFEEHOH
FbdHo>TEI I B2R.

JEROTEE, —HZIC10 Hem 2255 10em DIEEZ b o7 bONE. NIIIHWETHY, 7=
FERAZAELHEVRELTOARY., EEDESIZONTIE, I OHIROIWEELZ G0 THEF OIS
DWW T Mizutani and Hattori(1972) [Z L DMFAH D23, WAEOEENAMICONTORENRERIC
DN ARBIER O A K v . BRBRINICIE, ZRASEERN %72+ &+ 5 RI7 L OIER YA %
BRI ENWI RGN HD.

JEROWAEIE, BEOEE N M en B 10 M emHY, ZHERULLS B, HLITENIY HFED
B L RHITHAPNATHE SR VIELTERD Z Eb b b, 2O XD RibaEARREIL, LI
(turbidity current) IZE > THENIZHDEBEZ LN TNT, ¥ —EH A FEIFHIILTND (FE161X).

BT B FRRAERET, ZOTMIIESEn OF —E XA NafEoTNAR, ZOZ—X 1 MNiH
BN ERn 0N Z R, E72, ETOR L3S U EREEERMBER TE L TS, Zhb0
BIfRIE, CoX—E4 o MNEREMMNL LI Ry 2 L LTIRENTWAZ L EmRL, ¥—E4 A MNE
DO—EAHE L CKEZBT L TEIICELELIZZ LR L TN,

Z—EHA ML, ZLOBE, TOERIGENRONAD ZLNHDH. TAHITRE S Z2IZRSy
Ihd. ~7 ML LCONE b o7z flute cast &, 721 &7 T groove cast (BB 17X) CThDH. *
DRESITEEDEen O/NER2 6000, 2nlEbORVWEDET, £/, flute cast TIEEDOE
SR em IZETDHHLOETNANAD L. T b OHEREMEIEI, ELIRKAIN T - BRI I
HLDOLEEZHNTWT, EOEEOHARTTMNGZDWRADHA RS M EHET 25 2 LR TELHDT,
TSRO OND . Z OHIROWE O EIRICFEDS < HRRMANTIE, B3 - KB (197D 10k - T



%16 oA BUA AL ONFRR-L =T 1)\ B 7RI 7649 500m)

H17 X —E XA NOWEBOIEEIZH D 7 N—T % v A b ONFERS L 5=MT L5 A B T me)



RENTND. HHIFROL I RTFfEE a2 Lo, ZOFNRLFMEETL L. #ikTDL51C, Hb
73U Z O MO8 i i o0 SRR e il oo i - AR S BMERI O AL & 2RO TR, bHEICE
WTHEIES - JIE SN IR OG0 %, 1) Z oS oflif 2 TEIC R L, 2) B8R L TV 5L
&AL, 3) ZOWIEnZ EIROH S LT, ZREROMBEZAKERET L 9 FIEICHE > Tz
T5. 0%, FOEEOHNGHDIIHIAEZ Z ORISR 5 H R O KT —2 L LTHY #i-
7. TNENOHETHIE SN ZEEBHENICA S L, 4 —E 4 NEBK LIZihuE, BEORILS
P BT, IFHFINA SIS FHE L o TNz EBEZ b TN 5.

A= 4 A MROBEREEL S - TV DAWEICIE, il REERRSHD. RLEEAR ORI TS, T
RL7n B EALIZ D> THEA D BIVEIZEAT L TWS B TIEZ ORI TH Y, £l LT, &
ENDEEICED B TIEZOERPMIET 5 LW FIRZN. ZOBMRIIZ OWEEEREO T H
b E~OHBOIEFZEHTHLOLEZLNDEDT, ZLOBEERICE ST EESEAEED ETH
fRamsd LN TE L. MEKTIZZ QLR RN & OER - BRORLEICE > TURSA TS, F
HUZIE, b OREIZ load cast X°convolute bedding OHEFEGENRONDZ b 5.

WIS ClL, KEaH 2 VIEO0FAEH O KEaE BT 5. BEOLWEITE HITE
TATRZL., LETEWEORICERAEED/INARASTNL IR L. TORE, FEALDE
BEHORE SITEFHOWE BRO IR LY bix2NIcREW. Fio, ZOREAEE O I3
ERLTNDZ ENEN (18 ).

Z OHIROWAIC BT 28 A FFEIEMi zutani (1957) IC k> CThENTWS. ZhUC Liufize

18X EEOWN &AL A SR GEITER)  THR—T 0O, iF3H 12m



A EDWEITVDDD 7 LA Ty BT, WRINEEN S, Wk ED. SRRTHERDE L VWb
DWHESEE DD VIZZ —E XA FTIE, SROEDIE ) BIRKIZEVEA NS, Py M
ELTUIAEDNERSZ DD, TOMIZER, HAARZV. ELDTENTIEH 2 MEKORY, L
b, HWEAMBE OSSO 6 5 IKAGOMKROWENR RN N 5.

SOV NEITREBO I, HHVEY —E LA MIESTHET BN, EAEE L bICERTAZE LS
V. HAEEERTWA OO L MEBS LIZULIEE ENR TS, L MEE— RIS EE A
I CTH Y, Fo, FEEROFKELZLONRZ . EEEIZIR > TEIEDORE L TWHESBR LN
HZENLIELIEDD. v MEFORYEERLTATIX M EE ORWA LR ERICZ V. 2 OISO
BAEPICEENDIE LYWLV MNEEWELEZMDT, Irar I A2808 502 ERRBMTHS.

W OHRITEENDEAIL, YRDOZ LRN O L OIS ZMRT DR XV SMBLOR 12572 5%
AICREBND. HEHSLT vy — 8, HIVIEREEOER 7 SI3PETEH L0, FHICAONDEAT
HbH. FNIMAT, LEETFBRIEHOMIBRNWESNs 2 bH b, £, Z<ENTEHH LN
F—=ya—Yr A FOWHLHEINEND (FE19K) . Fio, BEMEARITOFIITASNIA—Y a—
VA RPLbIbINTZEBZONDILONRHDH. END DAY TILZEDFIBITOT N ATRD
WIRRE T Z & > TWTC, 20T SHRNCIE, 2D TOREMERIT- & OBERTH -7 dust ring D—EB
DBIEIND GE20K) . I OFERIINBYOREAHE T HEICFRN L2220, 2o 0mEN
Hic b INTHEMITEZ b KEEOHIK THo72Th A D LEZXHND.

Mizutani (1957) 13 Z OHUBORYE DB FHRFEIT Y, Z ORI DR % el Uiz (55 7

FIOX MBI ETICEENDHA—Y a—Y 7 A N OWRERLT @ER L2 48 B
A—7, IEITA 5mm



F20B YRS E AL D A M SR GRESEREGERT T 2 RAZE)  Z OSMANC Sk R iR &
b, HAAR—Z, MEIEK 1nn

BT F£ AIKEHIE O R ORIE & SEMRHAL Mizutani, 1957124 %)
FUBHREHE, WP b REEERP, MNO : BEEHTHIMIR 1km, MN12 : SUEERTHIMEH 1kn,
MM52 : BRI, MM67 @ B ZERATH, MM68 @ R ZARFFHGL, MM69 @ bz ffATH R,
MN4T o BCHERT KRR, MN48 : iBEMT/KBR, MN49 : iREMT/KRL, MN31 @ b fhdFnm e,
MN32 @ b2 N PR, MO 12 BREERT I, MM 14« B2 RATHIE, MM 15« EZ AT

g %M (%
" HoO#® 2):-3: 4 5 OF #» H # H K 2 E K
T .
i TR K )

Md¢ o4 ad |Mdp op | & bR OH W B B b o H
MN 9u* | 307 1.09 0.12] 166 1.10| 51.0 44 147 21 03 24 1.3 12 226
MN 9L* { 222 1.40-0.20] 1.81 097 [ 41.0 181 172 03 04 88 1.1 08 123
MN12 250 1.27 0.02] 177 108 | 434 82 187 41 17 36 06 11 186
MM52u | 285 1.27-0.091 1.38 1.08| 468 28 123 35 02 32 16 0.5 29.1
MMS2L | 2.16 1.23 015} 1.16 0.75| 488 107 26.6 1.8 6.5 1.8 11 27
MM67 314 092 012 146 112| 450 23 191 42 32 19 16 1.0 52 165
MM68 | 332 098-002] 148 1.03| 514 14 179 19 31 19 01 22 59 142
MMS69 3.02 0.90 004|152 1.03| 553 1.6 177 13 43 14 4.2 142
MN47u | 2.35 1.06 -0.03] 1.40 1.00| 542 104 125 03 33 10 19 03 161
MN47M*| 261 097 0.11| 1.84 099 546 55 84 13 50 29 1.8 0.6 19.9
MN47L | 238 1.36 0.19] 1.45 101 519 124 98 03 3.0 7.2 08 03 143
MN48u | 2.85 095 0.19| 1.26 091 | 542 83 95 06 04 23 19 0.4 224
MN48m | 257 0.95 027 | 1.43 0.78 | 568 11.9 97 1.1 04 22 1.1 04 164
MN48L | 295 0.92-0.05| 1.63 1.13| 561 11.8 99 1.3 09 10 1.3 06 17.1
MN49y | 295 1.11 012 155 097{ 603 3.6 78 12 13 23 22 09 204
MN49L | 276 1.22 0.01| 1.68 094} 536 42 107 02 12 20 1.9 09 253
MN31u | 4.01 057 -0.07 | 1.27 0.77 | 48.0 20 114 0.4 0.9 37.3
MN3IL | 4.09 051 010} 153 096 | 528 43 87 0. 06 1.3 322
MN32u | 4.02 051 -0.18] 1.37 088 384 22 32 06 2.0 3.0 50.6
MN32L | 4.10 0.56 -0.18| 1.26 095 | 419 23 26 05 09 1.8 2.6 474
MO12a |3.25 1.25 -0.066 | 1.66 1.17 | 52.3 103 11.8 27 23 28 17 05 07 149

e

MM14 | 2.78 0.88 0.41| 2.51 108 | 57.7 32.8 0.7 1.1 09 68
MMI15 | 2.78 0.81 042 ] 259 1.14| 558 32.9 0.7 20 06 80

*UM RULIZBAEEO LI, PERCTEERT



8 &K WETICEENIREADOREM L ZOMAL Mizutani, 1959 12K 5)

T ; 7 7 'U\ ;I,—;» 7
n ‘ 1% m
Raz-~ st N '; = 7 Nas Toax &
1 v N 7 A1 34 il
s g N b v A/Nh 3
® X X ® K ARb. A
MN 9 2 . 5 7
MN 12 3 . 3 6
MM 52 6 1 . 4 1
MM 67 7 - 1 .o 7 15
MM 68 1 o 1 2 4
MM 69 6 1 .. 4 11
MN 47 2 . . 2 4
MN 48 10 1 .. 20 31
MN 49 3 1 .- 6 10
MO 12 2 o 1 1 4
MN 9-MN 12 5 8 13
MM 52 6 - 1 . .- . 4 11
MM 67-MM 69 14 - . 1 1 1 13 30
MN 47-MO 12 17 2 .. i . 1 29 49
& 8 2 2 1 1 1 2 5 103
An. % 0-4 3 . . 3
5-9 1 o 1 1 3
10-14 .. . oo 0
15-19 .. .- 1 1
20-24 1 1 2
25-29 6 1 . 1 1 9
30-34 26 1 39 66
35-39 4 14 18
40-44 i .. 1
#® *j.;\n. ¢%_* 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44| &t fn}ﬁ
MN 9 1 - P .. 1 5 7 28
MN 12 TP 1 5 6 31
MM 52 e e e 2 .. 9 .. 11 31
MM 67 e .. .. .. 2 8 4 1 15 33
MM 68 1 1 .. e . . 1 1 4 2
MM 69 o1 4 5 1 11 29
MN 47 .. 3 1 4 34
MN 48 i 1 . . . s .. 23 5 30 31
MN 49 PR s .- .- 1 4 5 10 34
MO 12 e e .. 1 .. . 2 1 4 30
MN 9-MN 12 1 - . .- . 2 10 i .- 13 30
MM 52 AN PP 2 .. 9 .. o 1 31
MM 67-MM 69 12 . v 6 14 6 1 30 30
MN 47-MO 12 11 - 1 1 32 12 .- 48 31
& # 3 3 0 1 2 9 65 18 1 102 31

). Flo, BITHDTRETOREEOMEAICBIL, PR 21T > 72 Mizutani, 1959). £ D
FERO—EHE S KR DLWICE 21 KIIRT. BWAOTIZEENLMBHREAIZZOERIEKFLT,
{LFAARCIEERL S B VTR BIRN B2 B I ZE, TARA R« =L A28 R T 7 2
(56 22 B VRK LB — D KT L, TANA S - 77 B (5 23 [X) 13RS & 2 5ea Ofid
IV EWVbILTV S (Gorai, 1950, 19515 Suwa, 1956). ZAU5HORYEICET 5 —#HOBZEE, ZOH
ROREN NI DR E SO L ONEB LT 5 LR, FUBW 725 MEFEEEH 9
HHIEDD B 726 SNTEONEHEET H1-0ITbiLl-. Z0M, BREAIZZ L ONFIMEEE S > T
WTC, Zhbx BTEREERZ AWV TE T THRiT 52 LN TEX 50T, AARFERPVEEXSD. Th



PN b
_YsyoR
(P251>5)

ERTUREHKZEE

I EROEREME (1-9)
WHETR O ERE DT
ZRFHEEDTY
ERTHE (1-4)

AN
T hisA b7 585 FIWIRAL b h—VRISFR
& YACTAY ¢ H—RNFRK
(/X 3t) 73R

F21 WIS E ENDMERRT O & Z ORI 279 = Mizutani, 19592 % %)

%522 WEIZE N DR ERNEA (7 7 2 BRI AT 2 R I,
Mizutani, 1959125 %). HEAR—7, M@0, 6mm

S aEMET LT, Mizutani (1959) 1HAKRZRAE MRS E DL M2 Z ORRA DRI TH 2 L ikim L
7. MO BERIES & AW E 2 7k TH o T, < OMBHERRARLIT 2T~ 5113 Y 7
FETIER. Z0%, BITZHROMEAOHNMAEZIE LT, £O/MREERIGEEC L - AL,
BRI R A OIL RO A 2 BT 2 FIEEBRRE L, ZOHIBROREHEMNRA IOV TR %
ITo7eh, ZORERS EiEORm A B T D Mizutani, 1975).



%23 WEIZEENDWBHEREA (T A - 75 BRI ; BEERREGEHT 5 2 kK,
Mizutani, 1959121%). BEAR—7, IEI3H0. 6mn

HEICHE, EEOVLNELIFEL, BEER T ZHBNE<EARLO L, BB TZ2IEE AL
EERVBDOEDO2HENDHD. AIEITTOANERIKETHY, BEITEATET D, EAICIIMRLO
g & o b MIROFMN L BICE TN TWD. LA EOHE, EOHEWITR RO % g
WHATICLTRIAIL TV S, £ LT, ZOMHNZOEADFBEE & 72> TV D, RITIFEBATHALD
BEEAERIBAZL<EEN T D b0 LH D, —F, BOLEREEIIE F ClET oML >0t 2
LIEREETH D, 1272, BEOLLLARIETH A O LIBEINDWRLOBEWEN, DT MNHFEET DS
ERRBDOND. MOHIBIZIB W TRET SN2 FINGHWTT2 &, T HDOEEDOEMS Th DRk
WEA T4 M THDLEBEZLND. BELRIEHOBETERENTLLOTHA .

WPEREAICIE, NSRBI EADEEN RN END Z ERH DR, —FIIFZobaziy i
LTHERZRDD ZERTEDIEEREFEORVEONERICEENTVD Z LIFR0. UL, M
WV MR AR LS EER TS, ZOHAETH X<SHRFT L TH D LEROIERE TKY
P LR EHRE L o7, H< D spheroidea & SNTWDBEDHKEOBHENLL, 1EEAED
St BERH > THZEOHOBIFN TR > TND. 2L T, ZRHITNT L HEROHEEITKSL
=P, AETOEZARREEREZHE T2 FNNVICTE 5 L9 EAEIRB O TVARN.

MK O FCHE, A RO EAIIE S0 10m 20 538 100m DJENF ¥ — Mg & F v — ME oI A
SHHL, —RT5eFv— MNELWHEBERNEVARE A7 LTl LR A MR LT D X5 ICR
2%, LoLl, Fv— hOHETHERZE I ICa /7 R Mo bm I X 5 4E BRSOk R,
Fr— MIUILAER=ZBROEDTHY, ZORNTOMER UITHRE L 2B 2R L T\ DHb



FTIERY. EOPITITELELDBIZONTS, FERMEEICELEARRNTZENTHRNDT,
BRI 2 1TV ZRWS, BUEE TICAM LN TV A ABFENT — 4 2 I L THT LR 225
ZT2E, ZNLOWERBITIVTRS BT 2 TR0 THEHERO LD LHESNL, ZBROF ¥ —
MG Y 2 TR OWEEE Thi W o —BEOHIEN > MR- T, MYVIRLENA TV 2 bDLRIND.
ARRIF I O PRGN 1L, Bk 2 I HEFEEE 2 87, ARCERES, T v — FORMEOERE
EREBATERNDEPIA 3T 5. ZHULZ O THEBN L RN L L2 ITERRBR H >
T, MEOHRAEN TS Z LICL D, HENIZEW TS Lt SN2HaIiE, SROE, In
WADIES & b oTotibi, #—EX A b, IV MNESREHEREBREEN TS, @i L2 IEN ez
BIZZNOERB L CEONMERT I EIETERY. £, ZRLOEMOHEORR L S/ Tik
720,

Im. 4. 6. #AE

ARIEHIRIZ I, 3 FEOBA P SN TN D, 2 (FASF IR O HAF IR IZEEH LT T,
T2 AR L UCHEIE (1956) 12 K o Tndh ST EREES,  LIRRAE & hBRAE ORI O FREBHL) | TR 2 5
HLTWT, = 2% E LT Adachi (1971) 1T & » T4 Sz BRRAEEYS, K OWMizutani (1957)
Moligomictic chert conglomerate & L7cF ¥ — hOAEENDLRDT v — MIBA TH 5.
FIMBFHE L, WAz 8L L, ZoPIcHE, BE, Fy— b, [KE, RaakEoh - H4F
O &L, EREEETOME & F VAT ERAERS LITR25 T 5. —IRICERIT AT O
NHAMIEEE TS VIR ELS, BEORITHE B D AR, Ee, FIHBFESE Tl s ErE
PR L THWIHAB> TV D L) RfliEd7el, ZRENOBELHOEEORENRZ . Lo,
BeE & LCOEIT RIS A_7ZmE 06 LIRIEF U T, Hifff2a il TIIRG E 723008 A2 WOV K G
EETLH. LIAICEoTL, EENCRREICRL2ILHHY, ZOHEGITITHEELONEL R,
S OEFIIRGIR OIS/ > T D, JBIRETRT 2 i3z, 2EBIRT, BaEzAiTcn btz
FROTEIEIZIZE A ERD bRV, FIHFICEBONCUIZOREZIRNT L2on 28z 2 b0 LHEE S
a0, —MIGTER ETFICHAE~SBITT 570, BEEEE LTOREIZET S Z LT TE2R.
FOMB A L E T IS B M I BREICBITL, 2 CHOEERAICZE LY 5. Mizutani
(1964) 13 24 b EEA ORIV A B ey % 5 ) TRARZ FIH B A & L CHL o7z, i EES
T, FIHABESEThA S E2ED, K2 ETES D DS £ TOWA WA IR E S E 1 &
FNTVDIEND TR, Frv— FOBRERSAPCEENR, MEEOT Ry 7R ERNS ESERE
EREENTHD. FIRFEEHIIRESAD L, BEWEROTIC, b THROBE R b
0y 7 EETea NERRTFIROEREL & o> TERENTWD & 95 7% LT\ 5. Mizutani (1964) (X
COHIROEMEE M IC L, %IRRT D TR BN T2 R AR Ol & Z 2 O LT
OFREITETFANT R L, T HEFEUE 2 R ORIBIC L T O BEMREHIN T, SR NCE
DHICEEN TV OHR(REREMMZSRE B X ON D B DIFBRNTH D) Mt Lz GE 24 [K) . (0
SRR ITC O ST RIL T TR A T2 IR O AL O TE DI Tl ~ 7= PIEI e - 7=

FHHBFEEE AR, AR HIs o> R RE DTV VSIS O IS 3T L, 2 OIS A IS & BHE S & LT
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%

o4 A OSBRI

TR O 5 % AR 38R A BUN D JBHED DI RIS IN D B T L BUE L, il L

FHiE A b & OARFERFNUTREL, ZOIES % FHE U CEREIERM A -, PSS 0% T

(24, Rl O M HEIE OMER T L7 o 7o LUE L7z Mizutani, 1964125 5).
ELTWVD., TNLOAKEIE, 1)1FE A LM Parafusulina kaerimizensis-Misellina claudiae 712 &
TOMIEREE A TNDZE, ZLT, 2) ZOARKENFIHIFELE & W 5 BB FRIRE DAL B
DT HIE, SHIT, 3) PO TFZERLY 2 TROMLAR EITmonTWRhoToZ &, LN
LEFFHICERIIBL, FHEOLOLEEZ STV, Kanuma (1956, 1958a, b, 1959, 1960)
RMizutani (1964) 72 E1ZZ D X 5 2R AMRICHE > THERR ZAT > TWiz. ZRDSRRY Th D 2 LIT&SH
TEDT=DIX, ZOMAEDF v— R hrba )/ R RBRRWESH, BEdba oMt CHEBTFF
HIFEDMTOND KO IZR->TDLTh D, ZOMRRE, MHEHEEHICEEND ZNALOAIKAEIE, £
DIENDFREAERT ¥ — PR L L & HITHRMIEDBREEZ HND KO ICR o7, FHEESA T E
ST ORRRFMETORBHERAORRETH Y, TN ZEBRDREE & ARKENG 72 DL O R
L ZDERDOWEHS Y R ENRSBURL TN TH A S LI IS,

FRRERER T Adachi (197D IC X - TRA SN2, O™ (5 25 [X) 1%, JIBRT T ERA OFERH 1 o>
BEICEE L (ME RO I XHITEORBHHALSRENTWND), BEWVEEEZEHACEIHEn 4 o
BEERE L LCRROLND. ZOMHDOIEIIARAHTHY, Z<BohafizTob0LHEEIND.
ERRAEESE T, FIRBESE L ReY, W, HAE, Fr— b, RS, APRCHR EOEMD, TERE,
W s RS, £, TOPIREA—Ya—Y 74 bO/NELEERTOT, ZOBSTOR



Fo5X RS OREEH ONFERR) I LR FRRA) 2 OFFEHEE C R A D RK OBERRITAI35em

ORIESFIREEE R EDZNLITES T, DERBEEOKREHICHET 2 b0 LHAESNATND. S
ICRra D 5 R, TEREEAEADEROMBEA S S TeBEEDPEEE LT EREBSDTIZA-> TN D Z
LThD. ZOEESOBFEDOMFHIE] EHEVTRA O NIz FAEFERRE OFE R, i OFERS B
T BAFISGITITM SN TN RN 7 ) TRHROENE O Z L3 B2 72 572 (Shibata, 1979;
Shibata et al., 1972; Shibata and Adachi, 1974). ZHIHORMAHERIEHRE £ & TH I RITRT
AR, TOFICEENDHU S TV TRHRORNAERE Db DONRH 5 Z L DIFNIT,
WD LD M E > TWD, Thbb, 1)EMITE In 12 bET 5 IO E 0B M) 23RS
L EHICHENRTNAZ &, 2) LD TRHIKNELS, EREHHEREXIZEALRDLNRZNT &,
NEDPOERENLETHDZ L, HZEOWEADKEAE LD, BEBPEWTEML TIFLE->T
WHZERIFZEALEIRNT &, b)) BN A LB X — e 2 A b3S Z &, 6) Z0MIT DR
OWTIEIFEALBIFSNT, NARELIRONTNDZ L, RETHD. ERRAESITREH <
WHEOHROTRORERIE TH Y, I EN RIS L 7Rk i chb 5 5 Lig Sh .
FRRAEBSENCARE AR I T E RN Z SR TRV, £, FORORMBERICHERTE S
B LB TR, P, S - BL(1975) 12 & B RBMEEA— Y 23— 7 MlE SR
CEDLRTETIND A, WENMRETHL I L, ARREDOEENRRNWI L7 8T RS LR T H O



FOE  ERRAERES OB RN EFER
A ) R TR OSSO RIAL AR (HAZIEE 754F) (Shibata and Adati, 1974)

8 " ] K-Ar &4 Rb-Sr

FikEa BEY 950 1510
KEED BEH 1440 1470
& £ HER 1640 1630
HikEc BER 1160
FREd BER 1290 1680
Free BER 1540 1490
FREf BRER 1160 1660
FREe BER 1410 1690
AL HER 1570 1610
.k EE=Y 990
.t HMEAH 1140

B) fEiE, EREBLUHEMO RL-Sr 74 v 70 X EX HIEENE)
(Shibata and Adachi, 1974)

& # T4 ra s ER 878, /86Sr 1K
KHEe®E 1985425 0.7036+0.0010
EHRE, HREEE 182040 0.7039%0.0027
KBRERE, 7VRHE SRR 1970+ 30 0.70470.0011

C) A=V a Y74 FSEBO K- Ar £ (BRIIETF)(Shibata, 1979)

® # £ R
BERESI - vay T ba 322+10
I 326410
LR E ST A~V T1 Db 258+ 9
B 271£10

LIFEZ LN TR, 72, RNEERICOWTIIRRIERICIE T v 7 ) 7 RO SRR s D5
HLTWD Z L Sizns, £oBsald LRERSS D & IEH—TiEZ2v (Suwa, 1990).

F v — MBS T, FHBEEHOFICHENL > XE LT, H50E, Fr— MIE-T, S
ZHACLRAT ERAEATIR 2 ST 5. ZOBSRITT v — FOFEER A LR O A RED B
B0, WEIZEDbOTLR0wh, FEAERN. UL, &FEFEHEY, WIRTETFy—hER
BRHZ LB, LZAZRSTETF v — MIliB T2 L 0ICRA2LE2ALHY, £z, Al
EWE LA E BT 258 b5 5. 2089 T v — MIESE TR O HIE SR IR 5
HLHZ B S TN, ZORRIZOWTIE, 2 RINAREHUIERIC L 2 L3238 % (BEHE, 1956 ; HEH,



1990), & 5 VMIEAME FEBICEET 5 F v — MAERORE L 55 % (Kano, 1979) e ERH H,
LMo TR u,

m 4.7 EREE®ASVYI

AKMEHIRICIZ A T 0P = & LTy S A 6E8 & HFEE o 2 23531
BOAS D ARRMEHIZOIIBIZIE, ZHETRRTEHMFONM, 2F 0 HERHEI TFAT B
HEICE > TRINZHEE LTRERELTHD LD RERREL IR, TR FHAN K en 72
WL10Hem DREET, HEENLENICRY, HDHVITHEEL HE L OBRO LS ICEEDOTICAY
EEPFHANWFT > T DT RBEETBEIND ZLBDH D, F, LIATL>TEINLRE
LEST, PRYVIEVERE D THMT S, BEOLIIZLTASTWNDIDEIFE A ENIESLI L B
AHTHY, LXITEITFvy—FIWNEL LTEENRTWEZ ERH DN, ARKESCKRERIIDRN L,
BO X5 L TA-> TV A DEBOERMIEEO A OMMICWiBT 27, £k, TOREIE
DOTRHATHLIZE DD THEELTNDLIE, LD IDOXIRAABRIHLTND EZAHIC
BHERBIBITGRD DRV &, FEARBEAICIIZ O X ) R 2R a0 BADE < g > THERE L
TV Z L, M EATSEEOFMERIITT L A EHRBBDO ENRNI L &0, REFHRED
HREM D 72 DD DOERIC X > TELESNEFHERTE b O LHEESND. ZO L) AaAnHIE Rk

BICEDIELITRLS AL TNDH L ZAIZONWTE, TNbEFEEDTAT LUV LTURLEE. AK
G CIE, BERAR L2 AR B A~ IINT R S I ED AT 5. bbAA, T OFMOHER]
B b0 L LT, EfIORFTNCE SIKHADHMT 2L 2AIZIF LR LIERLNS.

ZDOAT Y ORIIREMCHEBREERA G EN TS Z e b7k, L, b
DFEM LERREITE R, Fo, FNOOHBEONS ~DIERITIFE A EPBEMRRETHD. Fiz,
KNS ESERT v — FORREFEBTHACE TN TN S.

AT b T IR EE T DI b A 2 b o B EH A D L U X B EENR TV DA,
ZOREORHRIZY 2 TP OHMOLOETH D, KICHITFF 3 RICHERLZAVL L, R
BERR 2 A/ NI AL D Y 2 TR0 B = Z kL2 h ) T o Tricolocapsa conexa B4 & Gongy-
lothrax sakawaensis-Stichocapsa naradaniensis #4273, F£7=, & ILUATHLET O T K OERAE 5
FFR LU 2 B4 & Pseudodictyomitra primitiva BEEERHIN G TS, THHOEEEEIIA T v
VEOBRISMLTNDEBEZXONLDT, BEHLEOBMITY = ARG AfFIZNT TT
bolebHH LifEEEND. ZOWH, JEOESKRKENOSET TR STV, ZORERTmE
BEATHE AT oV = OEHEOBIRIIA L. L, ARIEOILERIIZFEE R ER 5 LTV,
ATV EELTVWAEIICAAS. T TICWakita (1988b) AVRLTWA LI, —iDOWHE &
ATV EITMHEIBLT 2BRICH D E26 ). AT Y= & ZNHOME L1, BEITHEID
BERHLOTHASS.

ARAEHER & 2 OALBED T B RigHik & 12 0A 35 - A ORR L ERIT, F2TRITRLELD
12, RESHOEHEaA=Y Fedboglla=y MR Eh, BHEOEIINETHD LshTnD
(Wakita, 1988b). LI~/ A TP =iZZoRGO&lIz=y MI&L, TOMOF¥— I, HA,
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#5268 ZEHERAIMTEREOL— b~y 7
ATVl LM OW NG & OWFSBIRE & T D OHIETHE & 27T (Takita, 1988017 £ 5)

Wi - BESOHMBHEN G225 EEL =y FElIBT bR TS, Z0Z&iE, AT Y=nE
B =y MIBT AR ECITRRSTZR T BRI NI Z & 2G> T D DS HFLR.
FEHMICHD & EfEa =y b e@lla=y MIZOSTMHEE S BIRIC RS (B 28 K) . BE L6 ER
WHEREE 2 7 Ly 7 A3 Wakita (1988b) O F L 7= L 912, AR L ONTEEREFIC
KOMIRGENDINHTHAH. D=y MAOHEDEL, £45 AT Y = ORESLA RO
BIZEOBRAE > TNDDTHA S, ZNBITOWTIE, ARIEHEE D O HE 722 H N Z 4 5 KR
OB % F & D7 Wakita (1988b) ZBEIT I Tz,

PEBOASOOr  ARXIFEHIKO P OERIETLSO T RTICBWT AT Y LTURL
bolE, EEEAEOIWITHEIES 2 ERE T35, ZofMEoERRE TR TH Y, ToEMHE S
THUZEPAB TRV, LAL, ES 10 eniZEDBRERL TS Z ENEL, THITESWTHE
ET DL ZOMEDOERREITAMEE LTENRYDBREEZ DI LIC2d. MERibaiZy 2 FkF
WOLOBRELEENTNDZEBDPoTNER, ZOWRMITOEIREIIIMERIC &R L &
2N, EOPAPEET ¥ — FEJEINL R D/INEERRT ¥ — b O L U AROEFITLERTE DO TS
KEERTVD. ZRHIEFWTNHABHANCOMA L, 2RE LTIE A EREOMHAZ R L TR,



y N,

il =
xer |||r IH e

| ||||||||||||||||||m

2T AlXiE s & N E iR s o H - ﬁi)ﬁmﬁmmq‘%f&k%ffﬁgwgﬂ
& LR ORI, EREL =y MIE L, T = b &IFHETEE SN
% (Wakita, 1988b). LU, == k% [XY)HEERMBITLT LG KB <‘:LT RO HNTND
b TR,
154 =y b (L:RE Y, 2: i%#ﬁ"n”ﬁ&d& EAA b, 3UBYEEEEE, 4 HEEE
i, b JERTF v — 1), 6-10: LWEA»A I (6 i B R, 7 RN %&d}—L/% k,
8EIRT v — b, O EEE EE, 10k, 11 A R0E), 12-14: A EACE IIEE R A ploaHE
(12: BB, 131 Hithes, 14: #ml‘ﬂﬁ*m) 15: PRk, 16: W), 17: 1= » MEER

H28X  bEa =y M=y b L OBRE R THUE RS (Wakita, 1988biz & 5)
2=y R (LA DDA LIz 4 — 4 A b, 2 @IRTF v — 1), 3-4:4 2=
k(3: fﬁ/jmg T, 4: kT v — 1), 5-8: bRk = b G:IRIDE LY —E XA |,
6:EEEE }Wk% v — N, 8: AT HESS)




ERZE T EEE EUA 13K (1987) 0kt « KR (1991) DMRFT L 72 & 912, Z ORHROMIEE) 178V O
B & AFIEFR O Dictyomitrella(?) kamoensis-Pantanellium foveatum B4 CTH 5. Tz bonb
57, HEBMITICHM T HEEAIIEDESRLPIHA TOLEERDOEE N E -2 Bleo T,
Fiz, FROIEBHUED X T 0P =D L) RAREEOES & FIRE LTl STV, SF Y, 1
BT O BAIRENI O OEEE FUEOALE kD 2 T v P L3 Ie 0 B o T EE DO b 0 L HESR S
ND. ZOATPaREDOLIREKICE D LOPAITH S, 1272, ZoFrLBEETIMbR
TWD AL AD, P2 FRTHOLDETTHL ZLnbHRET L L, LHD AT Y = BRI
[T - —REEIRTO Hk S & BAFR T 5 rIREMED @ .

m. 5 - HAERAERF

FTTITIRARTZ L 91T, ARIEHIRIZIBN TS, 1970 FRDKoike et al. 197D ZHHETH= /) Rk
1970 4R 5 1980 4ERITANT TN akaseko and N ishimura(1979) 240 & 9% b b aic f-5< 4
JEFERORFTE D HILTE J2. Mizutani et al. (1981a) 132 OHlkA &0, FEHBEOE KBRS AIC
ODWTRL FtTE D, 1k, ZBAOF ¥ — FETEL INTWIERHO Z OHLGIC [Zbl=o T,
VaTZk, b Y2 TRETHFET DI EEH LN L. RRIEHUEOIIEIZ OWTIE, A
7(1982), AFIEA(1982), KA - BIFT(1982), Mizutani and K ido(1983), Isozaki and Matsuda(1985)
AKH:(1987), Matsuoka(1988), N agai (1986, 1988), Nagai and M izutani(1990), 7} - K% (1991) 72
EOFENR D D, i HIEA RS O HITHIEICH LWE#RE 72D Lz TR <, HERECE
R RAT DI b BEEAREMENT — 2 Lo TN DT, ELICI I THEEKRD, RITEBTFE
BREBBIZLRND, ZBMAL Va2 TRHOMBIBAFETEZRLICELDTHEI D).

(D F v — MIEEND HHELARED S B, FEL LTROLN TSI L b DI, Triasso-
campe deweveri Bf4 Tdb 5 (Nakaseko and Nishimura, 1979; A7, 1982; AFIEA>, 1982; KAH -
BRIRS, 19825 1 sozaki and Matsuda, 1985). %0 FALZ G RHERIRIEED & D L HEE S0 DN ETZHEE
FEhTwhin. —J, a2/ Ry hoEHCGER, 1979b) #BET 5L, Fv— el oHERIT
THEZERE TR SHEEIND. TTICBRRIZL OIS, SHBFFICE, ZhbERFYr—FDTF
PACERER LA . DLEOHBHFEENOHEET D &, BRREEETFE L TRERRBO LN NED
DIEAHTIES 203, ZEAROKEHS D Z OHIRICTFET 2 alHEtE LA .

Q) ZBROMEE AL AREEIE, & 512, Triassocampe nova B4, Canoptum triassicum B8 &< . 2
NOBEH=ZEBRTHDLILIIEENTHD. T TIZRRZ LI ITRKBETIE, Zhb =ZEROHKHK
HYL AR ISR TR ¥ — b A2 5 Parahsuum simplum Z 45850 & T 2 RHER RV STV 5 (I
H - B&IGE, 1982) . ZAUTIAMIIEHIROR 5 O RILHBERIZ BV T TIZYao (1982) IZ L - TR T
W=Z EThY, FDO%, Hori(1988) HiZk -~ ThHHiER S, Parahsuum simplumff4E & ST,
ZOMEEZEALTE T v — MIFXa ) RURBEER TR L, o, ZOREZELT v— bR =
BAOFEL L OT ¥ — MIHRNTNDEZ NG, BELL Va TRAHOE L STV,

(3) FRO=ZEfN 5V = DT T OB AEATEER DY, FERENTER L2 b O TH 208 2



MEE LTHER- TV oA, B TRLINE VEMEFAHIC B8R L THY = 7R & OMICITFS
DR Z R TEFUTRD T,

(4) ARMEHURI A9 D EEE BEUA 1Y, 49 Dictyomitrella(?) kamoensis-Pantanellium foveatum #£4E
DRFERIAEAA & LT S 72 OKT7, 1982; K132, 19825 Mizutani and Kido, 1983). Ziax&A
TPRESEHNTZ D%, Matsuoka and Yao (1986) X° Matsuoka (1988) 12 L » THiFt &4, Tricolocapsa con—
exa FEEEHT O THERICKHE SN D D ELESIT B TWD. —F, KIF(1987) 1T K - TR S il
TOHBEESICIE, INOEVHPCTUCH D EBEXONLIHENEG END. BE L I EA

WL OEEE HYA 13 Tricolocapsa plicarum BEERF IS T 502 EATNDH TH S .

(5) WU T, ERROBEEEIEZOT S FMOT v — Mk L TEZ>TWAH L IITRLTH
5. L, FHUFEREFFRICHER L TND Z L AR LTIy, e &b —iomife LA
FRRohs & ZAIE, FEIOHEKTITALNTWARW. 7, AT L Fy— M oEEEA~,
ZLTH—EXA PAEEBLTHROTND L ICRAD 2 ENRE . LaL, RokBZ S@HO RN
LIATHET S L, TORFUITIVERS -2, Fio, HEHEEAWNMIHEL WY LT, &
FEFFIICLT v — P EEEEEIRNER TH A EHESNDI L ZARHD.

(6) WTHIZ LT, ZOHIICEWTIE, BEMSH T\ 52 & Y Archicapsa pachyderma L7
L Laxtorum(?) jurassicum BEEEG OFENE L. ZoOROHEEES E L THEMEOE S
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H291 INSERR-EIRAT LR AT o vh AR O VBRI (Waki ta, 1988bIC &%)



DENICYHTZD WM B D03, EZZOFHUIFEND BTV,

(7) EEEEA O EAL2iE—c, BAmICBalRanEZR Y, Tricolocapsa conexa FHEAE O A Bl A A3
BTV S (Matsuoka, 1988).

(B)ALEED A T o ¥ = FOEERE AN HIL, Wi A9IZ Cinguloturris carpatica #4872 5 ONZ Pseudodic-
tyomitra primitiva BESE DAL RH LN TND. LIRS T, 2O AT 2P = ORI AT
WLRRIC 25 & X 6D (B, 1987 ; Wakita, 1988a).

UL EO BB AR & 2 A S8 OB IBEGR A E L D LRI BRI T
LHAERBHFOE LN TED (F29K). ZoEILINZEHFIL, LA > TRO bR L £ DIy
BMICHRE L - B O A EZ R L O TH D, 720, MELHERTL LI, ZhbMERSLT
Lb ZOHIROSHTTND E~ZOEFICERENTZZ L 2R L TWDHHT Tk

ZOBEFRER & AT ORABRICOWTOETTE, &), RO P AEAROHIEIZB L TM izu-
tani et al. (1981b) Ik > TSN TLLE, AFOPIMERMOTAIFIZONT, L OTEHICL -
TRALN TS, M K> THRIHEEREROE, Thbh, FROEDPZ LICETY 2 7RO
WIERLND D, ZNUCH21b6T, BNV a2 TRIENTTOFy— Mg - BFEEAEE (B D
VNZIRAEE) - BT & D SR ORI R EE S AT O Z oo P AR MERIICINE L TAHALND.
REMEHIROETTSE T D & 5 RBFO—DOBRN R bOTHS. £z, FHIZR RS Z OEH
JBF & AR JEF ORIV, FOHIRORET &G, £ L TEORAE SIS 2 e DI ok
MO M 220 T <, AARFIGRIRICH Db > TWDIRHARBIR L EVBFRE b > TWnH 2 &%
WEEo>TW5.

. 6. HUEHEE & Z DR

Hoe i AEREOZ<IR407 205 807 FREICEAI L TV A, BIHCHE SN ESm o/ X 22T,
Fx— FRF—EX A MR EDHENBIROHERTEIZZ . 2D 5 HDIF L A SIEREFFIRE TR S 1L
EbDLBEZ LD, —EITHRET HEREORE 2B BRI NI ENI > TTEFIET
D#Ed S Livev, B2, BRI EBRAEDORAKBICR BT 2F v — MIOWTHRA LIZL 24
W& l, BRI EREN D, Fv— FO/MMEHITRE 2RI o 725 & 0 fEl o wTREME
5. L, ZOZLEFZOF ¥ — bO/MMEHEN AT I Lo TR SN RERREOEH TH D
ZEEBETDHOTIHRY. Frv— FO/NMAMNTEORREER & ICEMETH Y, 2IRERAHREICIER
TERVWI L HEHo T, WEICONTELL DRV, RRKIEDFH O R ILTTAE ) OREE TR S
N2 ZERBIRT v — DO B EAOFSE(Shibuya and Sasajima, 1986)12k% &, Ml &2
TIEENEITH 5/ Eh & 2N L0 KE e ftkn A — & — Ol & ORI B O MR BIRIT A,
Thpbb, WHBERFNIERRE LD L, TOBRF v — T3, BN#EIZ 5 N L T T
ST Ry & £ DRI LT T HIBE ARGy E S STV D, 2o Z ki, REFHRETH
ME DM, HDHWE, RERE &V D REOEASCHIE OWBLEIT D HIREEE R T & v D RIS RRE
1358505, A & bEHEFRVATERA & T IR OR E WO BLEN B0 &, BN



Hh DR & K& RBIMAEEDTZR L V5 ZHODRHEADRHN B -7 2 L & WiE-> T\ D, 72750, Frv—
kOB IE, BEOHIRMEICIH > TCEEORBHIBRIT 25 Z LItko TBREND 7 ) —T7HD
BEPF 7L LIELIZRDNE. 20 &9 BN ZBIE, MEOHR, ZROKHE, BAOK
R END, TNLENIER S icnb 5 RS & BIR O H 248l L IZXHITE 5 Z &A%,

RGBT X O - THID THRD D 2 E D TE B RERBBIOEEREE N D 5. FLERAEEE
DERWEWF vy — MNgzBl LT &, 2KE LTZORBORI D% EHD T, AITITHRICHW
BEE, FEMICIIVEICBWEEREAZ R L, Zhb a0 TS FROMEDTFESRBO bR D. I,
WEBSCZ -4 A4 O ETFTEENILZENAN —DDOEMHE SO 2 TNDHIEEMD I ENTED.
M izutani (1964) i£ Z OFEHIHEGEIZOWT, ARIEHE OIS, SEEARENT T OFE IS 2 = Ok
DIV % Lo THZARERL, [ARFEO MRS LRIT AT O Z A& RR 455 T2 RIR & AT 7z
TZRER L TZRIAR L3 2 0 S FHUR ih O Z 2T & RS O ICHY T 5.

Z DU TR R KD D 72012, Mizutani (1964) (X2 RS ORI 28D B\
BOTHOERER, REROERTHY, o, FLEAROILRIZY - 2 HE O T8 o EmbER,
ZLT, FRMBORIICY 72 2545 OHE O IFE 0 E MR O =S ORERE OS54 KTz
Z LT, PZRERE TR OimEOEMER, ks e 07'Z Yol L f
FEERD, SHIZINLNLTZRERNE T 2RAMNROL 2WihOIRIE L R E ZFHHE L. Z0OR
RITFE10RD L DIThD. ZORMFHRIBREIL, T TITRRZEEDF M S iR % KD DERIZ,
F7z, FHBEESEAH ORERINF O 4570 2 BT DBRICRIF Sz, 72722 oML, 2 Ol E O
W TENENOMEDEMN —EThHoT LIRESNLTWD. £, ZOHIMEENRTE 2R TH
LUVIRBIAETEREE TRV 2R &hholcbd & L TR b/,

FAER SR LoD 1 CM izutani (1964) 23R 72 - HABORE Rl L CREZ oL 5%
BlEA b oo BEA TR LTS, §2FETHRL ZOREREHICHE D S b/ S el &0 72
IRV, 5510 ROBUEOFEIIMEE 2 2 I 2 OFEREN T % F AT B8 CTEITRICESI L T 5
DOBARRIFHIRZ G O 7= LRI O AN Z2BIEETH A O LEZ BN TS, S5ICFEKinura
(1960) 2MERH L TWVD & 512, THR B AN ORI OEAREIT Z OBO b0 LHEESND.

ATERFFIIZ 2 RIS L CETE S BF (520 [X) 255107 5 &, ARKIEHIEOEH O, &

F10FE - HEROEIEE (P2 RAERNE T2 R o %2k
(FIHEFEEFI D A< 2T v — b &HAEL UCRE) (Mizutani, 196421 %)

2 RHE Tz
w0 ROER - EHE N80°E, 46°N N68°W, 46°SW
mioEROER - FHH N68°W, 46°SW N54°E, 50°NW
B OHER & T O HIL 16° to N84°W 28° to S80°W
whsiE o Em - EH N84"W, 90° N82°E, 88°$
WEHE BT A ERER 2. 3km 1.5km

P2 REESE T ZEmA D < HBBMEOWRE=12km, RIE=1.5kn




DIAR BT E2 —DODORML L LT, ZRRMIEIHEEV KL THEHATWD L HIC/RAD. 2054, &K
bEWEEROTF v — O FEBSIEE L 20, £ FEmEARERE & 2o THy T2 L, £
DOVEEIZ b H o THAEMERIT R ENTZ L5 RN TE 2 & S HERIA Z ORSE DO RGBFL O #
RELTHRY LD,

7272, BUEHVEMIORENTETRTOF v — 320 LOMERE L HIZE Yy Mo THaIK S @
Ty TEMBRLTNWEEBEZX LI LIRSS, 5L, Fr— bO—EIIWERBOTIZRNT
E, BELTCWBEIICAZD, kDT — MROEFETHSH. TOEEOREENKREL, E£,
EREAS IRV, ZR N BT bkt LT O — AR L CO S HEO K5 Iclbih s 0T
HHY. TRTOF ¥ —MZHONT, LEREOETBFNHEB SN THD DT TRV, TR D,
Y, BHEFNIC=ERT v — Mnb, BEHEEEZHAT, Y2 7R~ TWHEEZR DI L
YA

MY, ZoFy THERED LI REMIFT TR ofehE W RICh D, AL, T v 7k
TR OBIED KIS DMEEE 72 I3KE F TRV, EHMOHRLEEDIE & A EREZRERFBIREDORO H
KFETHDLETHINGE, bo LBOHRENTERICEM Lok, BEo<KELD Richziiczo
T TN INIZE T HHEZ TSNS, 2 LT, Thb OB, Rk, ZofcERr
DOEHIENR ED LD BB THRE L 72 E W I BRICKRE S TSN TIRE-TL 2.

ARG DO W 3 A58 D T v — NI & %< & F4, $£7z, TR EFEES b
BEAEZHET D, ZRHOEAIILNDY DEEWE LB 2 b DB FIXE b ThRn. £
IR TH D0 ENIARHATH L0, DR &b, PEEETHDL Z LN THASD. —F, Z
OHIEDF v — b TIHARNA, 1L 0 SR L H oI B IR R O A E ) INTRE O FIAR 22 KR & A %
bolF v — MIOWTHA BT T IR EAIIIZE (S hibuya and S asajima, 1986) 12L&, 20D
F ¥ — FOHRE L2, ZAURZIEZORORERIRICH T2 B2 bR TWD. —J, ZoHulow
HiE, ZLOEREEE 2 BN AL, BA, REAZER, T TR X5 ICZ0REITREEM
Bk OND. LRAEBESORRG £z, MR bOLHRIN TS, HEao—>0mE, oKX
FetEHIER S Z O - HAEEOEEZ S o TV E I Td 5. b L, KEEMEOHIFEZMER L T\
BAVEEThHoToeTDL, UTOXIRHEwRATELD. £, FOEITHL RIZH TV RN
X, RV L AT, ZOERO LT v — FAHERILIZTHA 5. fillde It miett
LBIBREINDHMBTHD. Lind, ZIUIUREOREMNITICH 7. D%, ZOFEIIhRAICHEEZ L
ECY, YadiPIANLEE LTHNZTHA ). EANAMIKRZ I LD LT 285MD Y 2 T D
PRBVEHRI DG L T o T2 T A D .

ZDOBZINED &, BIEAONTVLIARAOH « WERBOESHESCAMNOHETE L L)1, Zokk
BITDRCEBLHRINB LR bVOBEEZ LD, JAB D ZH o TN b AR ERITNIX R B0,
ETHUE, EInEO—ERBER > TWT, HIRICEHL T THIWEIIZEZLNDIN, TD
EomboIFMEN TRV, 2D XS RREBREWEL b o To REEMEDOHIED, BEITH 7L —he L
HITKE) L CRERZRO FIZIEAAALTLEST2OTHAH D Thi b, KEAmL, BEZXED
RS T LESTZDOTH A H . EE LK, KREEOIEN T - HAEBO FICFEL Wz &8



MLl eRbole. Lnl, ZUIZ okl - WAEBORBHF N _BERTHD L I TWED
EZTHY, EELEHEETERHRTH -T2, FRROE TR LTZBIETIXZ OB 23T
R B0,

U EDZEZIZRI LT, 27 L b ZBR0F ¥ — FOHBITHEE CThH - T, ZOTITITKREEOH
Il THBEZNDD. TNRBIEDOEZEDEZ THLH LD T, TNEOVFELLERTEZ
9. ZOBEZOROARENREL, TNENOEME b o LB O S HITRRE & bICBE)
LicET58THoD. 2L T, RERDOEREEZRDOLIICHIAT L. T742bb, HIDICZBROF v—
MEEEPFENRD, 2L TBELL, ZOHOREMEDRE CHEMAENZ. ZOF v— MIGEEELE
O LIS &, BEEEAEAZ SRV CHER L7z, B0 EEY 2 7 ROEBSHER LIz0iEk
FEfEOE T o7z, ZDE, LCIXVMHEDO R EZBE) L CUohkd & APCEN B 72 DS & BEIRIZT
STV, ZROOMEIIREICMINL, &Lz, 2R, FESFESHEAER SN, fESh
T UEPERS O — AV BFELE O IR A LTz, KEEA O IXZ ROMBIER - AT, PIoid R4
BES DN 7Y 7RO KRB OBG b EEN T, KEREW CRIMEROEEA TV, 18
TR CRINIEHBERIZSOE ST L AWV o-dh, Ty TliEE 2 2L 512k o72. &2 A
IZE-THE, BEOZWESTIIAT Y& L. 2 b OERBS oIk TEAL T D —F
T, TCIECTELLT vy THETP-< Y, Lih, RERFEIEERT S, 25 LTIl
WEERBUEDO T ZIRGH & TLRARTH L. BEBMbADRT L& ZATIE, ZORERICSIM LIk
HFVHF LA TR OME TH S, TATHRKD-7-0EBZ H<, ATMAORYIRTSHS I

ZO XD RS, WEOKBEDEIH TR Z o 7I3E N eV, KEED BEER TO TR EO/E
PEEILEIIN T Z RV bTH S, HAERICR > T, BIED BRSNS KN B, B AWK
SNT= LV D Z EILE IR O TN L < OMREORD D L ZATHY, Lkt b BA
Bl HRT TV o EICHELTWaThA D . FHE, 2 ITIEIARROFRHIRIC X < U7 R &
HLTWAZ ERHNDSNTNS (Kojima et al., 1991). &5i2, HEOHEALEREEITE OIRFHAE
HIZ E K < R HUBREASH TN D (Mizutani et al., 1990;K ojima, 1989). D%V, BAMEATE HH]
21X 7 P77 KREOHZRITIH - T, ARIEOHIRIC R 505 HEREA 72 0 Olg, TRFFICHIZ 0 4370 L
TWEBEZbND. T, TOHHITING OHEREOERE ERSTONTZOTHAS S h. BUED
LA, ERMOT - EARIE, T LAb o & OFIEKEO R TRANATIER & SRR &
ZFEERIEZT0D. TOEITEZDLDE, o< NI ZSOBERH LML TH D, —
DIFFEHRICIBNT, ZEBROAKWEDO TS RWEIh-gL—7 %A FTho (Hattori,
1989) . Z OAKWEIT T EMOMER A E T, APETET OMBRLFNLR5EAT, YaFRhOm
OBEMMAEILE L THENRT S, L—T A MRV bAELHENORAINZOIXINBHDTTHS.
BIE, PEKMETY = 7RUFATONL—T %A bR TV A kL, mFEOVDD 28515k
FThDH. MHARDZDONL—TH A ME, BHEVEORBERE ZIZHo72Z L2 RBT 5. IHIT
b 9 — OOWEITIS A EHIR O I RAIIJE TS 5. Zheng et al. (1990) 12 LU, ARSI
O | HFLOHE O EHIBERIE, ZNRAE L72RRIC L, BIEOBMEIZY 7 2 EICH o722 L& RT.
Tpbh, FRMEOT - WERBIZCD Zh SENOMBRIE, MTEHZ 0 THIMERORRE LT



kS, 0tk ZOKREOFIN->TLELIOThHA S LHiES D (Mizutani et al., 1990). Z
DO OEIE, BELIEMT IV OMUKEZ LT LD THSTTHAH. 2FEY, BHAFIGOH -
WHAERBIIRO Z SO XS L CEDOBMEEEZ D Z N TE L. Thbb, HERHCRIMER,
ERAER 22T MRS 2 v 7Ly 7 AOBK (ZHUCIE, TERAOWES, ZBROFX—1F, Ya
RN THAHROMER ENBIMLTND), ZIUTHE < KREEFIZIR > TeBET 1L 2 £ o 72 2 OHER
EHarT by 204k, &L TREIL, BARBOERIC L 2IMRIIGEOHKR THE. 20 3 BRI
ENENEOWRFEE XFFTHFEENRD L. TOFREEZEDLIITHRT AN I - T, SBIEFEDLY 5
HTHAI. BAMNZRZ LIL, MIRTIIR TEROREETHY, SHOMEIL, ©LAZOMRPEY
ST ZETHAD.

ORAEIRER)

ARHIEHIS D ERA T - AR E AT ST, WANWALRKBEE & oo KECE R EAL TV D,
NS DL AXRRITHCE ICBET 2B AEHTH LM, £ L0 HWEE 2 5D/ NI AN
ELTOAEDERYE S 5.

DA 3 InREEDIT & A EIREZZHURDOENRZ < > T D (H 30 X)) . EIROTANITFERHITH Y,
R ZRENBIZR o T /v BRBEALTTERL O LHEIND. L, TOHMRLENTITIARK
BN O, DOIEOFIPEIEERD B, ZOOABEDIFE L EITRER L ikleab S 7=
FENLRD. FEABBROERNIICE > THHEENTND LN, BREREZELILLHD.



FIK Fr—bEIFEAEREEICES OAED
AR GRUHERR o2 (7oA N )

V. il b —J L4 (Tn)

CINFLEHDE)

@ T (1967) BSEGRCE D EHC DI S ks & UCHE L, (LENED (1971) 2SI
WP & LI b OIS T 5. BHICHREMMNICE T h—T VBT DELN L5 2
LMD, ARG TIRRLO L) IZEFHT 5.

B TR L )1 0BRSS 00 TR B

S} - JRH : EECHIEIITA 0.8 X 1. Sk, TR & ILASIRBEA LT I AEA 100-150m 0/ EAEZR 4
(RE LTOM L, B2 TS, %82 ek e RS, E7e, WA ARO AL Tkn O HAICHE
#5m DEEF L L TE DD TNSWERP T 5 (MERICIERIAL TORY) . T7abh, KSR

D) A O SREIE, Le Maitre (1989) 12X % (LR FER) .



1R LRSI 1 £ % E A - b B AU R O R AR

K- Ar #ft F T %4 K m %
# K X % & 6) b i Ar rad _ Ar rad
MG | RER | TLAIELE| Yna (%) | (scc/gx107) (%)
ANHRERHS |BERHEH S 68 M3 21962)
— . | BERANG S 0.60 0.176 74.2
VLR T 1 Pk BE 71 frInteren 727%36 AW 059 0167 749
| R
B RN R RS RS - : :
P 67.3£35 | W W 12 (1990
i 765+1.5 | J b - §F K(1984)
o KSR R | TR B RSREK
4 76.314.0 | 3+ - HIE(1986)
e o =
saevge g g | OB A 4 K R
AFEHEK B R R 724138 | At - HIE(1986)
s . v | ANEEER ; N
RSN = eI 874+19 | 77.8424 |77.2+49 | b H 13 £(1990)

* JWE : Teledyne Isotopes #, USA

Ag =4.962x10 "y,

#5311

g b —TFVE R OT 7 Z A bR CINFERR ()1 BTN 0 FREG AT )

A =0581%10 ¥y, YK K=1.167x10%atom




R & FRED - AT & OB o CHAL T I L LT T 5.

BABGR : WThoBS R RRED - HAERBZEE, AFHOX DD THRWER (B2 5 < 100m BIRN)
TH - B BERRL Y T 2 VRIS TV A, IS I IRETRCA O 8 | 8 12 b,
RPN (it o N = WU AW

R TR RO K-Ar B (RERD) 1, BERIZA(1967) « ILAIEA (1971 IZ XL VK 9TMa & S
NTCW, BaEOHE (LHEIESY, 1990) T, BERE I Y A O K-Ar ERIZENLCILET. 4 £ 1. Ma,
77.8 £2.4Ma T, YLard7 4y ar b7y 7FEMRILT7.2 £4.9Ma TH D (11 R).

A EEME, BLICTROMARER =T VENDRD, HRBRROMA BER N —F L
HEMED . WG TR EPIREEOE A b R OIS, A AT, TREIFERICR WV CiF
0 4m 1F & OABIANREES OBERD TEMICEAL TWD. FEMEEROME % S 5 IZIEE cm 2
TOMNT 7T A B ARAHE FRICE < (5 31 [X) .

B!

BRICEEEMZZ T T2, E— FEEOHENL TR TH L. ZEPFHOREICE LN
TSR () 18, BHEA (K956%) > A3 (5 22%) > E8EHM (K1 20%) > 71 V) B (59 2%) DB
RicH D (H 416 NBR) . REAZAE - LAET, F1-3mEEOLOREL, BlEE R bR
2. BEEMEZT, MR A AR RBBIEIY 72 E10E > TV, fsidds b ISRhIE T,
BMEAOMEZED TWELONLRY, Bl 2nm FEOHAE - LAROLOEES . HHEEYOIF
EACEFRERTHY, ARG DLTICEENRD. BENOLIFRK0.5-1nm T, K2-3mm (ZFET
L EBRESD LIZLIEEENS. AEEAEZT, BRAR EICES> TODHENRLW. ) RAIEA
Yo b WHBMIE O o THBNZ L HEENDH L b H DM, BEE L CIRIESR - 1 - HEEIIC
b7ed, REAOEICOTNIEEND Z L35V, MRBLRAEH T, RREABPVM 2o

#1123k e b —F L OB SRR (L EIE DS, 1971)

ARERER | H,O - CO%
F—-FANET | BLABESR
SiO, 64.33 65.51
TiO, 0.63 0.64
A0, 17.04 17.35
Fe203 0.44 0.45
FeO 3.81 3.88
MnO 0.10 0.10
MgO 2.61 2.66
Ca0O 4.89 4.98
NazO 2.55 2.60
K0 1.57 1.60
P20s 0.22 0.22
H,0+ 0.54
H,O- 0.86
CO; 0.26
Total 99.90

SHTE | WA RS
* BT i) ( KK .350)



BERZ7 L, ZOMOIEWAFHRIENTHIRLE 720, —#H TIIMBEDOAEEZE L TV D.

= Ik

BESE & LCRE0. 5—2mm OREA L RA 1-3mm AN AL ST, BEARIT36-43% T, RHEA(26-34%)
>APIA (R 10%) OBIRICH 5. RHRAICITEE R BHEHEEN R 5N 5. X CABEEROR
ERFL, BEA - ANAGELHEREEEINTNA Z ENRZV. ARERITEZDO TERIZEEN
DN, AEPOARITHLARLOKREL, BREICETL 2 L TRIISNIBRETHD. AREITITRESR -
A - BER - APAOHKHEG S RONDD, 2L L CIRBBETH L. ZOEIRITAE DN

RGN, FEME L BIZT 7 T4 MRZEINDZEND, KEOHEHMKT LB 6N

2, A E TSR EIGEN A ON, BEOBELRLY, Fo/ Mo RR D ENEROT
Rt H 5.

{LZRHARL - WA RIT IS £ S10,7=65. 5% T W (LIFIEA, 1971 ; 812 RK), IRTRITHCE OWREEE
JRAEZHEARDNR ) HEHETH 5.

=

S0a M OB 5 B S

o

VI. AN

U

VI. 1. #fF % =

TEIRIRACE DRI )b D285 1%, IUEIEAD (1985) B ONLH « /vk (1988) IZFE L < iR BTy
DT, ZIZTIEZOHDE G R & ARKMEHITIZ /570 T 2 IRRTTECE 12 DWW TOMIRIZ ) E - Tl
5.

VI. 1. 1 BEEBRF—UREHSERLI—ITIUZR

HHEA (1971) 1, IIRIERCE & AR L 7o K IS B) & KU KR O TR SN D DD AT —
V(1 - V)G Lz, Z20#%, H#A7—Y 1IZ&HIC1a & IbIZ3T b, KILTEEITRE < Ao
DAT —VIZRSy STz RIRGEBCE FUERFZE 7 v—79, 1976) . ZORIE, IRIRFHCE O£ % 72
FIRVEREEEIR S O AR E O PR AR T2 5 2 TEARb D LR, ZO% HIRRECE O
J& IR A3 31T D HARR 22 KA AL & L THlRbLTE T2

2) Hy0 HOFCO, 2 BRVNTHFEHR S 4172 510, HAr ke (AT RER) .
3) LT, IRIREAME & EHD.



K oido (1991) IXIIE AROFFHE & IR0 5 KINET & F & &, LA IRFEPAIZ 734595 KLtk
PBAETE & 2 O LA L CER DEHOEREIREB R 2O K —F 2 2% igd L Lz, —
DOV —7 2 AT, OMRGHOIZR, @ IIMEREAEOHERE, QB O RBULIIFE O, -
HERE (BSREREIC S B OTERR) e UM ES), OTERBLEEOBEA, &V BRIEFA—ICRD b, %
=7 T ZATIE KRB K IS ORI L IEE T 5 WIRTEEZ O K E < 2 [BIZo72 2 MavkiES) € 1-3 {1
D=L R PR STV D, Koido (1991) (TRIRIHE 2 2K TAROD L —7 2 A (1 - VD IZ
Koy LTeds, &3 —27 20 21T D KB KITEENE Z v E TOWREI A 7 — X5y (LEIEA>, 1971)
WZHIF5 Ta, Ib, I-VIZERLENMHELTWDIEEI4RSIH). Vrard7 ryvar b7y 78R
WEhiE, =27 AN 75Ma, M%) 70Ma, VA3 65Ma, VI3 63Ma, VI 58Ma &720),
v—7 A TIEKI80Ma L HEE ST\ D (I - /K, 1988 ;Koido, 1991).

RIRVEACH [T R DN D EABEE I, WRIRVEACH & 2200 - IFRTAY - MLRAIZ TRV @M% b
b, TNEFA—~ 7 ~EFEOBEASETHY (UEIED, 1971), HMEANICKE < EEPIRBLE & BT
(T X ARBEE - THEBEE) O 2 IS BTV 5. TERPIRBLE L, B HICERRS 2 ik
HIR & 2B R O IR & U TR RO M & Pl E L E - THML, BHIZy—r =R
[ & MOKTEBIC DD, ERBEUEL, i B EIRIROER L U CIRCE RN O PNy
L, V=27 = AVIOKITEBILZICBEAL, &3 —2 0 AOKIEE) & BEERE OO0 20BN
EThHDHLEALNTND., 2L, KIPERICESEEDN D EERNZLE L ERWD, ZTAHLDOHEA
P IV E AT IERE ISR D BT, S RO DRI KILEH & OB ABIRZR £ bR D b
T3,

VI 1. 2 AR0E MU 3510 2 A58

TH (1967) 13,  ASEE MU DT | FHBIC B8V, IRARTEACE & Sk o &8 CRRIE O i -
WAERBICHY) L OBERE AT L SRR L, IRTRITHUS 2 TRE I IRECERE & AIHUE O R E < o
5337 AU, IWE(1967) & & HITRAESE RN THID TITbI T KILEF X5y Ch ol ZOHT,
FNBERCE I RB N RACE & AR OME 2 NEAICE Y 2 &, HAB LIRS & OBEREIC
FESEVERERI SFET D 2 R EEH LML, S HICITBAERE LT TRIEABLE DR %
fTol=. ZhbitKavada (197D ICZELDHHNATND 13 K) .

IIEED(1971) 1%, T (1967) £ 0 &0 IA W HEFHIC 2 72 2 R R PEZR s k2 Jou <, TRBI TR
MO ARBEICEE 2 Eh &5 6 BICHIA L, ThopnAT—Y [ KO, B)ITEECEES AT —
PVILENENRET D E L.

TR (1976) 1, 1L HIEA> (1971) 238 5 AN U 72 IBARSE (RS Hitek & Ve Ml oo 11 X4 7= % 75
HIGIZ B W CIRIREACE OB 2 S0 Lie, 20T, [IHAIE (19T IC L AIEEAT— 1
TSN, REEMENCTIEAT —Y1b, TROCIICET 2MEKEEE AT —VVICET 2 A
NIFHRCERD AT 5 & L.

ZO%, 9 LIWtE b LT, BRHEUE OKILET 27 —~ & T 523550 - B L7 O VER
I B R J OV N8 KT Tody, Al (1984MS. ) (2 & B4 LM R FEs Mk O AfF %8, =411 (1986MS. )



H13 K A LKIE RIS 351 D IRk DIRTRTTHCS O 8 Fr ik

(2 &% AT PE Rk O BFZE, (HBE - (LT (1989MS. ) (< & % )1 MTRE 78 i Ml O #F22, (L (1990MS. )
W2 RS E)IET R R ORFSE 5D, T O OMEEZE LT, ZIVE THJINRECEE & FFEN T
HODOMLRL L =N AT =V I —7 = AWV IZBT 2 KIEBICEDR TWAD Z ERHAL N E
72572, Koido(1991) & FIREESEE o — 27 =0 2 IVIZE D, ARNEHBTIC 55709 2 i3 s —
s AN M- NVICBETHE Lic. Eho, KEABEOMERE T —~ &3 5 5% L (R K OfF
FRHHED Hav, A - (LB (1985MS. ), B - A7/ (1986MS. ), HiH - HJ7 (1987MS. ) 12 & 0 FflAe i
WREN, ZTNHICHESSTEHRA N = XL DORENDNIFLIEN(1990) 2LV RSN TV D.

VI. 2 % @R

ARIEHIRICIE, =72 X0 - - VICET 2 KIEH, —27 = ZMOKITEBIC DD
6 R DORRBIE 2 S ORI FACE DK IIEBILRICEA L2 £ B 2 SN A IERMBEE BT 5 (32 X) .
=7 TR VIR T 2 KIS EIRRFECE RO M = 12 VEOVITET 2 KL HRGE 72
ICENEIUCHA L, ARKIEHIRIZ IO Ligw. 25 0EF7 5 ONCK 0ido (1991) 12 & B IBACA A
PR - FPREROBEHERE & 5 14 RIS, ARIEHIRIC I 5 IBRFHCE O BF = v FOEMREZERH L
TH 15 RIT/R L.

VI 2. 1 RIRFRCS
=7 2 Z MR 2 KIEEHT, AR SRS ROTEBHRIC S bicafm L, 140

< BB

> bz
BB & 2 M DWREEIREE Ky SN TWD. ZAHD I b, ARMIEHUEIZIFZAZE « SR RS K

AR . ZK
® ROW N R W T BREkmRSLR Tl m o« BRI | T
b 7 Z RS
o/ E(1967) K awada (1971) WO 3 #1971) K% - I £01992) i’ R @ 1976
e e | v
VI Bnkowsm | 5 8 5 5 2 g
BN R E H Y » | SRR | I
® B N oo B
K W ¥ o# R M
R
H AR RRERR 2 )
FERLIWE | (FilFTERMIREE ) | SRR 5
" & (5 3) ® | FiEn s
i " e
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AR RIRGRCE OFEUERFr & & LIR30 2 Jd P X4y

Y7 A A7 -VRY [ BREGHEHS - PASEEEE & L K B B %
Koido (1991) [ i3 4~(1971) Koido (1991) A OKE - ML, 1992)
it [} a3 & |1 i} 3 #
1748m bt — 7 BB IK & R
Vi v 5ty RBEKBEKXKERB
TRERKEEK & B
ft W K & B #
v FEBLFKEEKRER
WMAENBEEKXKER
v
2 R a B 5 B
=] il B
WE NI B R OB RH R
il A RBEHEKEE
v OIS OERK S RBAEEEREEKRER
o ¥ B R " n L
£ W Mo B OB OB K & X
S HILBHEBEKXK S B IRL-ZILEERKREN
1 KB KK BB
i If%igﬁiﬁf’ﬁﬁ
DNk WBIEHEKER
TvRLEER . PRKBEE
b HKOWOE R BRIK A MKW R BIRKER
I AZEBFTHEBERE BAESEEKXK B
moE OB OB oH R
it B M ok X B
% 74 il [ 5
Bk NI B K B K BB
la EH LB LS REKSR
1 (L)
~ DRBFERIK & B
BHRBEERERKER
R L]
-9 % X B’ % Ok B
16K A LIKIFHIEIC I 2 IR ECE DA — 5 (FE o 2)
=7 I ¥N. -1 # ah W W
B ¥ X 9 HHE AEGH RSN
P (m) B(Vol%) | w1 & 3 # H
S K BRI 8 B 500 [Rh| 45~50 ik | Qz2PI>Ki3>Hb>Bt % LY
|\
fid ] hi ] 300 |SEKEBEY, KBy REEKE. @RORMEK S, BICEBE - KinY
it S/ - FUNAASHIKAE | 400 | Rd | 40~50 | h~#kr|{P12Qz> K> Hb,Bt,Px() % %
PIRLIE - N ol ] 250 |Rh| 40~50 ikl | Qz>Kf2 PI>>Bt % By
11
| AEREBRSE B 30+ [ Rd | 43~44 sk | PIzQzzKf>>Bt.Hb | e

Rh DAY R DB A4 ML Qz o Aid, PLIEHEH, KED T A Y K, B R Hb D PIE, Px B4




BIGD 2 BRNAT B, BIEONREEILE DO TR TN,

S A MBS O CRABED S — 7 TU 2 Th Y, = AUCET B AL
IROFHRI IR E L A ERI AT L, 2 BOTIEATE & 5 OBREICARIC IS ShTh 5. AR
IS CIE, B R = NS FRIL - RILERBRE BT T 5.

Sy AN RS B A, sy A MR 5 AL & R, P oo r
EOENTEALERBIIHAML, 1| OB EIE L 3 M OBEFREIREBIZK Sy ST D, AR
I, BTl =y OB Bk S 3 BN E & G R A O 2 ST 575, %E D
AR TS, £ 7, OB O A ILEORIRD T % M B F B A AR 5
5.

VI. 2. 2 fEREEAEE

Sy AN IR, m—b ] 1 o I AT 5 bR 4 & 2
DJRDNHET H/INEETREEND (Koido, 1991). 72721, Zh b LITEHREANMBENRERY,
HEIZ Y — 7 = AWVITRT A KIEBEICEDN A SR LI LN TWAUNMEL, 1989). ARXIEHIRIZ
b, SO AR S35 2 BRI (BI3F + LR & RIET CASH - AT/ s
AL, ZRD EIFEHREAR Y, S— 2 T AVIZIERT B kLI B % S CF TS P
BE) bAoA D, TDHOIENS, BIRFECE & OBEBEOBMRIIAHTH 528, 16 EPRBEE O/
BT &5 5B T R PR B 0 0k (FURTE R PSER) 275

TERBER T, BTEIROIEERIC b 0 /MIHAEIRE LT L, LI LIZEIRBEE 5< 5.
S e i & NE-SW 7T I3 2 e B, — PRV AT S IREE GRTRERBF, 1076) 2R DHITE kR
SRR EAO7 b DTl . (5 - PIRIE TATEIRRE, /NTHIE (SR HERI) 7O H 76 7
T BT AR IO T FHRIEHIRI) ~o7278 0 OIEE, 1974 ; (L « /b, 1988), 22T
BTG I L D A 8k AL, TR P 6 AR MR AL 0 % 1% C CIRTRFABF, 1976)
LA TEERHE, S TR AR e (PR RGP £ CRER, BRI
EIC (M, 1982) . JLAIEA 5kn, 224 60kn |2 b5 KB TATENREEC b 5. M
RO AREEL, RO (NI OFF SO SRR 55\ 0 C, IR R & 2o - ik
8 & OESRIBICIE - T NI-SE A1 5454 5 IS AE RS GERIBER) & IR T3 4 (L, 1989)
OALTEHAER: (i U, ABUEHI D IS SR ORI A B D, & B HEI S~ e « ot
LRI E Thi< . 2O OMSHEMREIIE DN TR WnD, WIFhb v —27 = ANVITET 5k
LB E BN CH D, (R - PR TATEIREEEZ DAL C Y — 7 =0 2 VICET 5 KIEE S &
VWCED (U -/, 1988), TERBEAOTEBNE, BIRFHCE OB AR L 52 THLEZA.

VI.3 v—2 = AT - MOKILIEEE
ARME I TIE, S —27 T R BT 5 KB T B ARIRREIA S & AR s S

=72 ZMTET 2 KLEEHITS L - SIERBIREE Th D, ZnbD 5 b, AREREIKE



JBOSATE DO TIRONTE Y, RIS & &R I - @IEREEPCE 8 D 2 JBHA 51T 5.

VI. 3. 1 AEBEKEKERE(LI)

i IRIREARF (1976) .

R QT A E T ORI .

434 B L 0 EIBTRR LA~ C b RN R OV DR O B IBTRR AL, L8 o
YA RS BEIK S T8 O3 RN DT BT 5.

ThELOBME : .

EE: AP BN 5% CIE030m.

ER:AKEhoorarozcyvar 7y 78MRIE, 72.4 1 3.8Ma g ONEL - FEE, 1986
D11 ).

B R ORI EEICA S8 OWRFEEICE 1T, BEARERNE L, TAD ) BAb@mNA 720
Tk, ESRESM L LTREROENMANABETL I L, AEETNDIRNT LR YT, JRERE
JRAEJE DVEFERRIKE & XS D . ARG TWD T2, SRR S E & X3 S5 EHO
ENTEE LW Z SIS0 B, JIE L7 #EPACHE, SREMARIT 43-44% C, FESET OB R
1, BHEA (R 16%) = A3 (10-17%) = 7 V0 U EA (9-14%) > ESREHN (2. 5-3%) DBIRICH Y, it
BT A YA NEOMEZE S (533 X)) .

VI. 3. 2 FRUEHEKEE(L,)

dh  EEA(1971) OFBICHY T 2. WEEEEZHEY, BREIKEEERE T2 800,
TRFARCEBIT DIENDO L= § EfE— 2 I 5 72 ORI (1976) 2SIRFIVATE B A & Lofr.

R - B ITET SR Ak

A - AR &SRB O AR OB A 2, Bl & @) T F 4 Rk 3 5 1SIE NS J7micsy
M4 b, 72720, TOFREICE -5 AILFHIZBICOmAAEALIC 03Tl Y, WMHIRIZ W T
R ESC T BISGE VRGNS, 20w, 2 Z TR & Ao s S 2 E SR ik, T
5 & A IS RS,

Fig L OBALR - RITHUR O )T HHKIC T, SRR - AR O - v — DBSARB ORI
LI LIEBEHT 5. LavL, Z OHgEL CIEAE OWFRICH RICER 27 a v 7 & LTS 12
HRSWERT ¥ — FREENDIHLERHY, WEST ¥y — bO/NERETOE AR LM 5 2L
FTEARY. 22T, ABTHOMREEED L VITAREEICEEBB DN, BEREKETOT 1y
7 LR TERVEERETRT HOEARBOREEZ .

AJE LR - A & OSBRI, RIS ORE EK 360m O MUK O OS5 400m
OHLED 2 HFITROLNS (534 K) . BiIE T, BLROWEN G5 KR - ZAEFO S 218, db
B A L 72D & 5 REATH 2 S o T, MRLOMRIGEIC S, FEARE O MBS, BB S22 &
PARYEICIRE Y & o 2B A 10m BNDIE S TH Y, & 5ICE O LS ARB OB E 1 H D .
BETIE, DR bR 1m 2B 5ERT v — bR DR - HERIL, Frv— FNOMBEET
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D 7 D S B 0 A B O ARG T CEEET 5.

AEBETEERKERE & OB . TERHIEO ANIRTASE, BRILAOREICEW T, ABITHIBRETTE
T TICHBHT 2AREREIKEE 285 0%, WEOBRIIAHTHS. BT b AFIEANIC
FhHbOLEBEZ LS.

B & FRTHEE TI2 150-200m, R R TlE 300-400m T 545,  FBEO A XINE Hs Tl kK
500m & LTV 5 (RIREIDF, 1976).

ER AT OIVa DT 4y ar Ty ZEMRIT, 76,3 = 4. 0Ma UNJEL - @R, 1986) K OY
76.5 = 1. 5Ma (JFUIL - 847K, 1984) TH D (11 K).

B ARE O ERIITHCE B OWREEICED B2, FEAN OGAREZRTIE, Rk e FER
HUBIZ B W TSR A DA EOZERIIA LN, TOEMNS, ARITHEE CIIEIKE OB A<
ABEEZ RS 25, T O TR CIIR Sz,

BEREBEIRA

— IR % L, ARICHBLZR RS 2 %< &5, &V b ASEIEA3-4mn Db DE %<
Gle. AREMARITBE LT 40-50% ORPAT, R OREIL (F ) 1L, A% (15-25%) >T Y
Ffi (12-16%) ZAHE A (10-16%) > HEE 8 (0. 5-2%) DBIMRICH 2 (F5 33 M) . HEEIMITRER:
ThV, TOEENDIENDRNT EE2FHRE T 5. REAML, BIRRUDSENCORIR CHETE
BHNTA . R TE BB, ER3-5en ObOEEBHICE R, TORIHE5mm 2825
HEOAKEGRE L TN LY 00N OT AN Y BAE%< G, AEENER1-2cn OERET -
HAEBICHRT D F v — b, W, BENDRL. RTHIRTIIAERICZ < EEN, g BibsaA
REEOERLVZAZDIHEAE DD, TEAHIR CIIMAIICE < EENDE L DRVEFRNH
Y, WRTRETF(1976) IIRTENAEO LEEE, %EX FEBEZNTIERT 5 & Lz, RRIiFHE T
HBBENITTE D LEEBMRALNLN, RIRICh > THREICKS T2 Z EIETERWie), HWE
K TIER T Ic—fE L TERB L.

A e

ARPTHE 0D ) 1Ty KRS, AR o0 s 2 408 5 BB 2 50, 1 b ISR O R EEIK
H, RSO RIS, R EREKER S 8 bR D IR E ORI EE S LI LIEEH T 5 (OF
34K). ZHBITEK 10mIEEDIES T, OB T IO > Tofii L, K% 22 IR
BEPCH BN D, LIedioC, ARG IEARMEREEENCEE OIRIE R S 72 DG AR L T 5 &
H S 5.

AMEE

WK ELI T, RBAAE DI, KR - A AR T 2R B 5V IET v — b ERER
DRAFEEZ T NS R AELEBADMT 5 (H34 X) . EHO0RBELEEL, TERMABOKRE S
3-10cm T, AP EL, In 2B 2ERRLOLEEND. HEHIZD 2L, EEnHMABLFC
WadH50ETF v — ORI B 5. Thbb, IOOMESSEIINA S HWIET v — b O
FECHERL S D RIIKABEE N B 72 5.

WEOABEIZT O 225 ABYEIET, FROREERICE DN, ZOTAICOTNCEET 5. TR



DRI DR SISOV, BHTHHMET Tl Th 5. BEHR DN, HIKOEND
AEEDTRZHRTHZENHELLS, LrbEEBICEBDNTRL T2 L0, BRLRMRLZL
Wb,

F ¥ — NOAEEIZT O IR HABESIEIY, WE ORBTET NG 7 D ABLE EOE B 2B D TSRS EEIX
EDENICHY , WS OB T DR D AR EOSTRL Y HIERICOAT 5. BHICRME R
T HIDEMHRIE IR0, BB ELZ30-100m EHEEIND. Zive o7 < R UEHOABS
R, IS X 0 L~ 4 km DHLEIC 2 7 % )BT PR O (EEAI380-390m
M) ICHEBH L, 2T 10m OF S CIEfBEECEICBEN D

=)L Fa Y JRATHUE TR O N 2 NEIKABCEREIE, BEOWEREH 2\VIETF v — MNEOREN i
L, ZOMHE FICHRE L7 2HMHRIM CTH 5. 25 L7cHR T, PR OBEN R TRk E
LT ETHIESND Z LD, MBS OMBERNICKREED N H o7 L BEX TELI ARV, b
B, INHORBECEBN AT DIRAHIKIE, v —7 T A M0 b a—/L K v OGIEITIC
Wi B LTSNS, FRTHIERTIE, RBERHTH D WAL FITELS 595 2 &b, HRFO D
BEIE Z OHUIBOF ST S D VIXFRICTEE L TV Z L2725, 2 OHIs CARBATIRNICEER S
NN a—L e v OBEDO—HIZYT=5D0, 2—/)L K U NOEHO TS 725 DNEs 16
TRON, ZOHURTIRB LZ RO LI HBEDONLEIL, T TIZK 0ido (1991) AHEEL TWHa—/L Kr
DEEBO—HNTIT BT 5 (B35 ). UL, FERHICMO AJE 3 A IR A S 8 78 7
BIRNT ERARENR Y FRIL - & ILEREEICE B 7 & O EIBICIR< O TN D Z L, BIAT
IZARTHIE TR D B b —)L N a v Ol A 2 OF FIEOHIRITIAT 5 2 &3 L.

VI. 3. 3 #ZFL-&LEHERER (D))

B ¢ 1L (1967) D4 FRILTAFSERCHE & ILENIEA (1971) D4 LTRFSEICH & b, — D0k L
fra=y hELTHERTD.

B & AR ILVERE BRI 7R 50 1 0 o0 4 R 1A CIEIRBE O RE R e ) % 52
Kb+ 5. ALUEERKE IS OV CIILEIE (1971) 12 L RO TR E T2V, R i)l
BTV RN Tl a2 i & 3% .

S BRI A B OIS B 2 BT <F L PR AR R 2> &, LT~ 13 INRAT R S kI (REsEk L
BIEHIIE) £ C, P~ IXRTEWTE 28 2 CIRRE RO TR £ T, HIEK 50km, FIALKD 30km 0D JKU
P9 2. AKEHIE O & OIIARJE O PR - FERRISHY L, RIS RO TERIZHR > TNS RN
IR 53T 5.

H8E OBIR AT L R - AR L OREABIRE, £ R ORI A5 R
TOERETHOI, BRI 25 -30" SR L REEGR T 5. F7o, AIKIERIGHO
ENET T EASE ORI K O OB NW-SE FHIZIEOD 7% 350-400m ORE DK HT T
BOTMIZTF v — bbb RREEF - AN LIZLIEERN L, ZOQRRIRNARRE & LRET -
AR EOBRAEOREATIUTE R L TCNDEZLEZRLTNS. INOLOIENOHIK T, AEL %
WA - A ET ISRV THRE & bICHIBIC K DIER QBB L &3, mid o sk
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F35H WRGHCE D> — 7 T AMITBWTHEE S D 2 —/L K e v OFfEl (Koido (1991) % fAilE(L)
A4 L N

WS S A ORBRATE S EESND. LN T, K@M & ERIORNTEIC X »> THET 5
& L7zKawada (1971) <0l HIE2>(1971) OFEMIEE TTE SRV, BARATIE, ARBITOARIK O G
TEBPND - WAEEEAEOREAT CHEL, TAEY b S HICHUICHOMT 285A1TIE, KT
WS & IEIRR A O RS THET 5.

Tl ~—T /L & OBMRIL, i« LS AROFTIICE W T b BIE CHBEOBRIIHAR TE TRy
2, AR TIIEMEDIFEALRVEIETHEL, &IIERTRESEEL WAL EZ LN, VT
NOBAIT b AFICEAE BRI OFBIIRD ST, BZ 5 AR LT F—) /LS RS A R T
LTWtiEEENS.

FRIAIVAREBEIR A RS & DBIER : AJE L, ERAGH O S LTI — v — 27 = BT 2 R A TR
JRAETED 9 ZITEEAWNCER D (WAIED, 1971 ; /AMEE, 1974 5 BRIREIDE, 1976 ; # 13 X2 . AN
IEHIRN TIE, v — 27 = R MBS 5 ARSI G 2 8B O . 2084, AGERBICIIIE
FEFESCHEE B IR D BV, Zpds, IHENEMN (197 1) 1, R Tz i & Uiz ki, JRmE
(KRR OFREFE RGN 2B TEE50m 1Z L0 T RIAHEIR AN T5 L LTHY
(5513 RBMW) , TORHANEIRAEREIRAEOEM L EbD THEEIL TV 5. AROME T TE
SSRGS 3 D8 A DD HER TE ey 1oy, INIVARE RIS T8 & 4 2R 1L — & LV IR



EBICHENTRABBERKEBAR O MK Z T ICHmT 2L H 5.

BEX : prE L Cr, BT T 200m 2> HALTT ~Eh o THI500m LTEL 72 5. AR IR HIEAN
TIE 300-400m T 5.

A ABIIREAORBER & 2 BICETRT A A NMEOEREICE B2 Y, EiRE TP -
EfE L OB ATEICAEEETE A .

VS RE B IK B

—RICHERRR AR LERIK A 2 L, RHEA ORI OFESRETEY (ANA - BER: - K
F?7) bELEEND. MR (B 4-5mm) OB I AHAEL, £20. 5mm LU FOMAWRESE R % % <
Gl LR E TS, AfEMARIIBR LE 10-50% O T, MR oORER (R8I, AEA
(16-24%) = A5 (7-21%) > 7 /7 U K A7 (6-10%) > TEERE M (1-4%) DBIRIZH 5 (5 33 M) . AEAS
FiE, —fRICE 3 4em DB ONREL EGEN, TOPICE2-3mm OREL 2L G2 L 25 ET5.
FEE RIS ENLDD, FREREICE BT ~D 2, KRR T - AR kT
DHDOTHDLN, HIAEEIKRE R EOPEEADEENIHELH D,

ABEE

SR MUY, EIITO T HHEY, BHIER & OXBET - L & ORI R
WCHTT 5D, WIN LIRS ICEEEN, 10-5mIFEDEINH L. AEO KBTI EREF - &
ERBERAT DT v — b, W5, AT, T THLFv— FREEINICZ V. ZOENICTRBUEE OW
BRI A (TRIPTAFE RIS T8 ?) SO S E OB A HOMER DT NCE EN S, FEARMEORE XX
£E3-5em T, WAL, F10em 2 EEBOREEND. WEHEITD R, BHITT v— F DOffE
MoRD. ThbH, ZOMABSEES, ERARIISIRTEFBERKCE BT oMEERE e R T X o, BfE
OABEE DT PICETIZFE RN L2 0 Rk AEEETHD.

RS« A8 OVERSEEICE1E 510,27 = 69-T1% Td Y (AT - KAk, 1971 ; F163K), FI<piliHics
T BARREOALFAAE (L EIEDy, 1971) SIEIERZR U T, W7 A 4 NEOMALE R .

=L FAY : ZRETEHLNICINTVD Y —F = A MZhhbbda—/L Ra i, Fy—7
TV A BT DVERSERICH B O CRROBEE b D, R - SILEREEIREE XKD b oG
RAERER A R S E /- a— L e v Tho (Koido, 1991). ARKEHITICE W TRLNDAE &
FAE L OBfR, H D VTR L OB TS D AELETE OFERIE, AREAMIEETE LR
O EHEMEHER 2 TR LoD, B AHIZELD THER L T o 7o 2 L 2R LTS, T OMEAHIE, H
RIEFERPCE B A R S 7o a— v Rr v O L IZ MR Y (36 K), v—27 = XM TIEZE
D Ffi =y FOFERFFT L MO a—/L Ra URERENT Z L1225, BIRRTIE, REOFAIC
ML A=V Fr U AZOWT, ARIEHIS LS O HUIZ E TR THRETT 2721 0BERNEL TR
59, MmO a—L e EOBERLAMLRN. 22T, Y= RChrbba—/L Ra v
ELT, ABOWRIZIE) 2=V FrUBRTFEELZI L2 EMT L7201 8D,

4) B4R LS o bok, BUEay 7 ) — FTHESh TR Y, WH(1967) 2552 Lz,



F16 & LXINE I 31T 2 IRTRGTECE K OFE [ BES FH DAL KR (R - KAR, 1971)

& Fi— g1l RENE R OBEBEIKE | Tl | €M H:0RUFCO2 2B E I
AR S8 GDP*| mp

No. 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
Si02 | 67.80 | 66.84 | 68.40 | 72.94 | 72.40 | 72.92 | 72.17 | 68.54 | 71.68 Si0z 70.34 | 69.55 | 71.20 | 74.23 | 73.23 | 75.18 | 74.29 | 70.12 | 74.08
TiO 0.33 0.37 0.33 | 019 0.32 0.19 0.27 0.37 0.32 TiO; 0.34 0.39 0.34 0.19 0.32 0.20 0.28 0.38 0.33
Al203 | 1472 | 1519 | 14.52 | 13.44 | 13.18 | 1298 | 1359 | 14.95 | 12.66 Al2Os | 15.27 | 1581 {1512 |13.68 {13.33 | 13.38 | 13.99 15.29 |13.08
Fe203 | 0.86 1.06 0.94 0.80 0.74 0.74 0.58 1.14 0.48 Fe203 0.89 1.10 0.98 0.82 0.75 0.76 0.60 1.17 0.50
FeO 2.36 2.30 2.36 1.30 2.50 1.53 0.80 2.34 2.29 FeO 2.45 2.39 2.46 1.32 2.53 1.58 0.82 2.39 2.37
MnO 0.06 0.06 0.06 0.03 0.06 0.04 0.06 0.06 0.05 MnO 0.06 0.06 0.06 0.03 0.06 0.04 0.06 0.06 0.05
MgO 0.71 0.54 0.55 0.20 0.54 0.26 0.22 0.65 0.56 MgO 0.74 0.56 0.57 0.20 0.55 0.27 0.23 0.67 0.58
Ca0 2.31 3.40 2.39 1.84 2.69 1.74 2.29 3.52 2.17 Ca0 2.40 3.54 249 1.87 2.72 1.79 2.36 3.60 2.24
Na20 2.70 3.23 2.82 2.81 2.95 2.34 3.20 3.28 2.87 Na0 | 2.80 3.36 2.94 2.86 2.98 241 3.29 3.36 2.97
K20 4.46 3.02 3.59 4.68 3.40 4.20 3.88 2.79 3.61 K20 4.63 314 3.74 4.76 3.44 4.33 3.99 2.85 3.73
P20s 0.08 0.09 0.09 0.03 0.08 0.05 0.08 0.10 0.07 P20s5 0.08 0.09 0.09 0.03 0.08 0.05 0.08 0.10 0.07
H20+ 1.69 1.7t 1.88 0.78 0.62 1.31 1.02 1.06 1.43
H0—- | 0.22 0.22 0.27 0.12 0.12 0.32 0.18 0.18 0.28
COz 1.58 1.76 1.70 0.70 0.16 1.29 1.52 0.95 1.19 * {ERPIRRIE
Total {99.88 (9979 | 9990 [99.86 | 99.76 | 99.91 99.86 |99.93 | 99.66

1. F7 444 P HERERE (K1) SRR ENS 6. MBEEISMEKS (K2200 ANBAER )

2. WA A FEISEEKE (K136D)  E)IET Lk 7. RBERSSERE KI23-1) SWETEES AT

3. T A4 PRIBHEERE (K216) AIIRTHBES 8. TERPIRME (K160) HIUATFRRES Fik

4. FMBEREERE (K24) BNETHE 9. fERBEE (K222) £ WETEE 7 AT

5. WMAMBESEEEKE (K207) ANATHBES
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VI. 4

— v ANV DK ILESE

ARRMEHIR T, > —27 2 AIVIZE S KA T AL b IREI |8 & SR eI a8 o &

ns.
BUZT TR T 5.
ORI ENRIRIC AT 5.

VI. 4. 1 REIE(V,)

2D 9L, @RISR IR O & H o THRWHEIFIC oM L, £k v b5 o 2B
TS DIFNT, TREE O—HB % Bt U 7o S 08 A B 23 TR 18 50 Ah

KO TFARIZIE (1967) R FIED (1971) 12 X 2 FIFRECEEICAHES L, ILEIEN(1971) 112k 5
BAE, SIE, FHRRBEROL) B ABO IS5 (5 13 £28) . 0 k5ic, AR
KRBT BV T 2V E TIC N AN A AR E ST bR T 2 8%, Zhb 2% L b

DTHD. 28, KBFHREDO LSy —7 2 ANDE Pt =y b & L THERBII S 523,

W] <8 O LB R AIR & IFHEN TS D Z L, WSO ZERE MRCE N R D Z e 8k, R
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AT, BRMEATSRER, SEICHBEINI I THaRT 5. ek, JR BIRERE S 0%
B - HAEBAFIRIC S, BAR EH D WVIKILAEOR S HPHICAE O EE L THO/M L TR Y,
BE O HATLIFZI, BUEOEESMIRE Y b S HICEMORWFEFRIZOM L TWeEE2x b5,

TR & DR - & kIl - SILERERPOSE, 2R - AR ROV b — TV E RIS, L
bafl UTEERTREAICE Y. L, RESTIRANOAFTICSY BRIl - e g e o f
BROLNDZ NG, AEEXHIEREMMCEOHFE FICHRE L2 LB TPRIRS. IFIL- 4
ISR EEIR R T & B < TG R PIRREES (#3) b AREAITE .

EE  AREHIR O A 2 R T BRI AR LR, IERERIE S ROV DZBIES 1 B0,
HA LB T 350m Bk, Z O il T 200-300m LA ETH 5. LGB @)1R7S (L s TIEA 30m
THHN, ZN LY -JLETF O T BRI AT TR 250m & 2MIEL 8b. Lizn-T, &fF
ELTIE250-300m FEDES 2 b L, DR L bAMORMNIZITHS RD LEZBND.

R ABTOBBRIEICEENDE I =T 4 O K-Ar FERIZ71.5 £3.6Ma THY, PLarod
T4 vvary by 7HEMRIT67.3 3. 5Ma (IUEIED, 1990) TH D (11 £) .

B OREIL, BREEES, KILABEES, KINBSEERE, BRERIRE, B, AhLR R RS,
BEREW S - Teks, MBS E, KiEad FRE T2 I ESERMBEOEANGRY, TR GREHE -
ACEG N L < BHE LT 5.

BRI R OVK IS 1T, AT CTH o & bEBREMT, BRICh VRS aHT5. &b
1T JGE A S AR O ARG T % <, MRS ST 5. KBRS 50m 13 L L HEE S

FEITEA B T D RERKE S (4 ARG LT, RARARIE) . AR R & A B 5= T
IR OTHERE



BN, HIRIZL D E LT 5. BKEEEIIERET - fiEBEFEOT ¥y — | - 8 - BELD
ERERECE DML AR - BHENGRY, ZAODOMACRRR R ENORIETZMNS. Fr—1F -
M VB IR A R, RS EEDCE S ITHEE A V. BRI - 1 0em Db ORE L, RFERIREIC
I ImEAHZ 5 b0 EEN, WIKSEW(FE3TIK) . KILABSEIE, D OBENE HICARE - BAE»
LRDLOTHDHN, FERRIZEINCHEE KNT 2 2 L BAREERGBENEL L, MERHBT 256
LIZLIEDD. KILABEEOMBEEINE 720, WEPE S < 225 TERIKEIC /2 5 & K ILBREECE & I
ATHRIWEME Y, BIKERESCKLABSEIC LIE LMD S, 72, SBIORAE CIIMETE
itz A3, TR E B ERALS I 5540 9~ 2 BRI S TSI, AT b — VS OB & E 5 (1A
1EAy, 1971 ; BAJI, 1986MS.).

FRRBEDRAIE, PR, TR EI CRRIROT MG, TR Y - FEE R sk, S Sy
M7 L2t L, B HITEIRERES & 2 WIEKIIABES IR EN T, ThENORIRT2-3 AL D.
JESIWTR L 50m N E B X S, IRRIRECE O £ E 2 IR A B ISt~ v . B
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(Abstract)

The Kanayama district, located in the central part of Honshu Island of Japan, is under-
lain by three geological units, i.e., 1) the Paleozoic-Mesozoic Mino sedimentary complex,
2) the Late Mesozoic granitic and rhyolitic rocks and 3)the Cenozoic group. Moun-
tainous part of this district is chiefly composed of hard rocks of Paleozoic and Mesozoic
ages, while a higher part of hilly area is occupied by the sediments of younger ages (Table
1).

In the western half of the district are distributed the Paleozoic-Mesozoic Mino
sedimentary rocks, i.e., Permian greenstone and limestone, Triassic to early Jurassic chert,
middle Jurassic siliceous shale, and late Jurassic sandstone and conglomerate. In the
eastern half of the district, the granitic and rhyolitic rocks are found; they are divided
into the Kawamata Tonalite, the Nohi Rhyolite and the Yaotsu Granite. The Cenozoic
formations occur in the southern part of this district; in the southwestern part is found
the Miocene Hachiya Formation, mainly composed of andesitic pyroclastic rocks and clas-
tic rocks derived therefrom, while the Pliocene Kutami Formation, chiefly sand and

gravel, found in the southeastern part rests unconformably on the older formations.
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Table 1 Summary of the geology of the Kanayama district

GEOLOGICAL AGE LITHOLOGY
Recent
Quaternary sand and gravel
CENOZOIC
Tertiary  Pliocene Kutami Formation (gravel, sand and silt)
Miocene Hachiya Formation (gravel, sand and
pyroclastics)

Yaotsu Granite
granite porphyry and quartz porphyry

Cretaceous Nohi Rhyolite
Kawamata Tonalite
porphyrite
MESOZOIC F—~=——— - e e e e e e
sandstone and conglomerate
X shale
Jurassic
siliceous shale
chert
Triassic chert
limestone
PALEOZOIC | Permian {exotic blocks)
greenstone
clasts of metamorphic rocks
PRECAMBRIAN

in the Kamiaso conglomerate (2000Ma)

MINO SEDIMENTARY COMPLEX

Historical review
It was already described by Ban(1887) that fusulinacea-bearing limestone were found,

and the upper Paleozoic formations occur in this district. Even in the end of the 19th
century, his map outlined the essential part of the geology of central Japan, and the
formations were believed to be Permian or Carboniferous to Permian in age.

The Kanayama district became known later by the occurrence of coal seams intercalated
within a bedded limestone formation as reported by Tokunaga(1927), who also pointed
out the occurrence of conglomerate overlying the limestone formation and implied the
possible distribution of the Mesozoic group in this district. Kobayashi(1941) summarized
the tectonic history of the Japanese Islands, and he called all the sedimentary rocks collec-

tively the Chichibu group assigning them to middle to late Paleozoic.
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After World War II, Kanuma(1949-1960) carried out an extensive field investigation
of so-called Paleozoic group in the Mino area, central Japan, and published a geologic
map of this district together with the description of fusulinacean fossils. On the other hand,
Mizutani(1957,1959) studied sandstone from the petrological point of view, and discuss-
ed the provenance of the clastic materials. He summarized later the geology and geologic
structure, and published the geologic map of a part of this district (Mizutani, 1964).

When viewed from the biostratigraphic point, all these works are based on insufficient
data, because the geologic age is estimated solely on the basis of fossils in limestone;
there has been no report of fossils from chert or siliceous shale before Igo and his col-
leagues carried out a paleontological work on conodonts. After findings of a ubiquitous
occurrence of Triassic conodonts in chert formations in Japan, the so-called Paleozoic
Chichibu Group is treated as a sedimentary complex deposited in the Chichibu Geosyncline
up to Triassic time (Kimura, 1972).

From the end of the 1970's and to the beginning of the 1980's, the radiolarian biostra-
tigraphic studies have been booming particularly in geologists working in the so-called
Paleozoic group, and many works dealing with the fossils in chert and siliceous shale have
disclosed the abundant and widespread occurrence of Jurassic formations in the group. In
the Mino area, Mizutani et al.(1981) reported the presence of middle to upper Jurassic
radiolarians in siliceous shale, and in this district Kido(1982), Mizutani and Kido (1983),
and Isozaki and Matsuda(1982,1985), Nagai(1987) and others identified Jurassic
radiolarians.

One of the most important results which the conodont and radiolarian biostratigraphic
studies have revealed is that the succession of the so-called Paleozoic group is not of a nor-
mal layer-cake type of stratigraphy, but repeatedly stacked and jumbled complex in which
exotic blocks of late Paleozoic rocks are embedded irregularly. Along with these biostra-
tigraphic investigations, the terrane analysis has been done in order to understand a whole
geologic history and the geotectonic process during Mesozoic time in the western Pacific
region (Kojima, 1989; Mizutani et al., 1990).

Paleozoic group

The Paleozoic group in this district occurs exclusively as isolated blocks or lenticular
bodies, and they are embedded within the Jurassic clastic facies. The Paleozoic rocks are
limestone, altered basaltic rocks and associated tuff, chert and shale. Permian fusulina-
cean fossils are abundant in limestone. In some localities, coal seams which were once
mined are intercalated within bedded black limestone. Frequently, limestone bodies
accompany conglomerate composed entirely of angular clasts of neighbouring limestone.

Altered basaltic rocks, occasionally retaining pillowed structure, consist of chloritized
mafic minerals and relict plagioclase lath. In tuffaceous rocks, vitroclastic texture is
observed, infrequently though. Most of the tuffaceous rocks are rich in calcareous mate-
rials and frequently grade laterally as well as vertically to limestone.

The occurrence of the Paleozoic limestone and greenstone as an exotic block is strati-
graphically restricted in a horizon of conglomeratic facies (the Wadano Conglomeratic
Facies); this discontinuous distribution of these Paleozoic rocks is explained as a result of

collapse of ancient seamounts, during an accretinary process in the Jurassic -Cretaceous
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time.

Mesozoic group

Mesozoic group is mainly composed of middle to upper Triassic chert, lower Jurassic
chert, middle to upper Jurassic siliceous shale, and upper Jurassic to probably lower Cre-
taceous sandstone.

Chert usually forms a chert formation of 100m or so in thickness composed of bedded
chert which consists of alternating beds of chert layer, 5 to 10 cm thick, and less siliceous
or muddy layer, 1 to 5 mm thick. Frequently chert contains the radiolarian fossils of
middle and later Triassic age, and sometimes those of early Jurassic age.

Siliceous shale is more or less fissile, sometimes massive, gray to greenish gray, and
commonly contains radiolarian skeletons assignable to middle Jurassic age.

Sandstone formation always occupies the highest stratigraphic position overlying Trias
sic and Jurassic formations. Sandstone is massive or has a layered structure with intercala-
tion of shale. Turbidite sequence having graded bedding and sole markings such as flute
cast and groove cast is frequently found within the sandstone formation. The sandstone is
gray to dark gray, and contains sometimes flakes of black shale much larger in size than
clastic grains.

Worthy to note is that the sandstone formation intervenes conglomeratic facies. It is
called the Wadano Conglomeratic Facies, and it grades into sandstone laterally as well as
[Svertically through a transitional facies of granule conglomerate. This facies is characte-
rized by sandy matrix and by the clasts of limestone, greenstone, sandstone, shale and
chert. Much lager bodies of limestone of Permian or chert of Triassic ages are also found
within this conglomeratic facies.

The Kamiaso Conglomerate is another type of conglomerate, well known for its bearing
of the oldest rocks in Japan (isotopic age of the clasts of metamorphic rocks: approximately
2,000Ma). It is characterized by containing high-grade metamorphic rocks, granitic gneiss,
clast of conglomerate which carries the granitic cobbles, and orthoquartzitic sandstone in
addition to clasts of sedimentary rocks such as limestone, sandstone, shale and chert, all
cemented with sandy matrix of graywacke composition. The origin of the Precambrian
clasts is still remained to be solved. No rocks having authenticated Precambrian age have
been reported so far in the Japanese Islands.

All these lithologic units described above are shown on the geologic map, when they
are thick enough or wide enough to be shownon the map. However, there is another
facies, treated as a melange, which cannot be shown on the map as a single lithostrati-
graphic unit. A melange is distributed in the southwestern part of the mapped district,
chiefly consisting of middle Jurassic siliceous shale intercalating numerous lenses of Trias-
sic limestone-chert beds, chert and sandstone. On the other hand, in the northern part,
another melange unit is found where irregular lenses of sandstone, shale or chert are
embedded in shale matrix; judging from the deformation features of pseudoclasts in the
melange, it was originally formed under shearing stress condition before lithification of
shale and sandstone; but tectonic modification in a later stage could not be totally
excluded. Since lenticular layers of the middle Jurassic and partly upper Jurassic siliceous

shale seem to be involved in the melange, the melange represents a final stage of forma-
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tion of the Mesozoic sedimentary complex.

Biostratigraphic Summary

The geological map is summarized on the basis of lithostratigraphic divisions, but it can
be also outlined from the biostratigraphic viewpoint. As summarized in Table 1, the
Paleozoic-Mesozoic geology of this area is made up of following chronolithostratigraphic
units.

a) Permian limestone associated with greenstones, and a much less amount of Permian
chert and shale: The biostratigraphic age is chiefly indicated by the fusulinacean fossils in
the limestone such as Parafusulina kaerimizensis, Pseudodoliolina ozawai and Misellina
claudiae.

b) Triassic and early Jurassic bedded chert: In the bedded chert formation, the con-
odonts and radiolarian fossils ranging in age from middle Triassic to early Jurassic have
been extracted. By referring to the radiolarian assemblage zones established in Japan, the
biostratigraphic ages are assigned to i) the Triassocampe deweveri assemblage, ii)
Triassocampe nova assemblage, iii) Canoptum triassicum assemblage, and iv) Para-
hsuum ovale assemblage; the last one has been treated to be early Jurassic age, because
no conodont fossils have been extracted from rocks belonging to this assemblage zone.

c) Middle to upper Jurassic siliceous shale: Overlying the early Jurassic chert formation,
siliceous shale frequently occurs, in which many radiolarians have been reported. They
are originally described as the Dictyomitrella(?) kamoensis- Pantanellium foveatum
assemblage zone, which is equivalent to those of the middle Jurassic radiolarian assemb-
lage zone, i.e., the lower part of the Tricolocapsa conexa assemblage zone. Moreover,
the upper Jurassic radiolarians have been found in siliceous shale in melange. The assem-

blage is equivalent to the Pseudodictyomitra primitive assemblage or even younger.

Geological Structure

Biostratigraphic data enable us to restore the original stratigraphic sequence as shown in
Table 1. By comparing this sequence with the geological map, it is interpreted that
althogh the original sequence is more or less retainted,whole succession is separated and
assembled in various ways. In other words, there are found exotic blocks of the Paleozoic
rocks in the Jurassic clastic facies, the melange units and the repetitive occurrence of the
thick chert formation together with the sandstone formation. The occurrence of the
Paleozoic rocks has been explained as disruption of Permian seamounts, when they were
subducting under the accretionary complex. Repetitive occurrence of Triassic chert and
succeeding shale and sandstone of Jurassic age is believed to be products of telescoping
during the accretionary process. These Mesozoic formations were assembled and interm-
ingled together, sometimes forming a thrust sheet and sometimes forming a melange along
an ancient continental margin. The continent has to be composed of Precambrian meta-
morphic rocks as represented by the clasts in the Kamiaso Conglomerate.

The distribution pattern of a thick chert formation displays a horse-shoe shape open to
the east in the northern area, which is named the Nakanoho Anticline, while the other
thick chert formations assume a horse-shoe shape open to the west in the southern one,

which is named the Shimonoho Syncline. Probably, this fold structures was produced in
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one stage. Judging from the geological and structural relationship that the Late Cre-
taceous granitic rocks intruded discordantly into the folded Mesozoic group, it is clear that
the folding structure was accomplished before these igneous activity. In all probability, the
folding was going on in a stage of final phase of, or immediately after, the accretion.
The Mesozoic geology of this district represents the bio- and lithostratigraphy of the
Mino Terrane, and also represents the Mesozoic geology of Southwest Japan. The geolo-
gy and the stratigraphic relationship described above are commonly observed in the Meso-
zoic region of the Japanese Islands. What is more important is that the same nature of the
Mesozoic geology is found in the Ryukyus and Philippines. This fact strongly suggests
that the geology of this district and its tectonic history should be discussed in terms of the

Mesozoic tectonics in the western Pacific region.

KAWAMATA TONALITE

The Kawamata Tonalite crops out as small stocks along the boundary between the
Paleozoic-Mesozoic sedimentary complex and the Nohi Rhyolite. It intrudes into the stra-
ta giving rise to thermal aureole and is unconformably covered by the volcanic rocks of the
Nohi Rhyolite. It is composed principally of medium-grained hornblende-biotite tonalite
(Si0,= 65 %) with fine-grained porphyritic facies. K - Ar ages of biotite and alkali feld-
spar from this tonalite were reported as 87.4%£1.9 Ma and 77.8£2.7 Ma, respectively.

NOHI RHYOLITE AND RELATED INTRUSIVE ROCKS

Nohi Rhyolite

The Nohi Rhyolite occupies an area of about 120 km long and about 40 km wide in cen-
tral Japan, trending in NW - SE direction stitching the Mino and Hida Terranes. It con-
sists of numerous welded-tuff sheets, several interlayered volcaniclastic sediments and
lavas. Several volcanic sequences are defined as the successive accumulation of
welded-tuff sheets and volcaniclastic sedimentary layers. Six volcanic sequences (I - VI)
are recognized in the southern and central parts of the Nohi Rhyolite region in central
Japan.

The Kanayama district is located in the southwestern part of the whole Nohi Rhyolite
region where the Nohi Rhyolite is divided into five units; the Kumuro Welded-Tuff Sheet,
the Ako Welded-Tuff Sheet, the Yumoriyama-Kanayama Welded-Tuff Sheet, the Hida-
gawa Formation and the Takadaru Welded-Tuff Sheet in ascending order. The first two
belong to Sequence II, the third to Sequence III and the rest to Sequence IV. Fission-
track age of zircons is about 75 Ma in Sequence II, about 70 Ma in Sequence III and
about 65 Ma in Sequence IV.

The Kumuro Welded-Tuff Sheet is restricted to a small area at the northeastern corner of
the district, and is almost covered by the Ako Welded-Tuff Sheet. The underlying rocks
are unknown. Itis more than 30 m thick and consists of hornblende-biotite rhyodacitic
welded tuff.

The Ako Welded-Tuff Sheet is distributed in the northeastern and eastern margins of

this district. It overlies unconformably the Paleozoic-Mesozoic sedimentary complex in
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the southern part, and overlies conformably the Kumuro Welded-Tuff Sheet in the north-
ern part. It is about 300-400 m thick and is made up mostly of biotite rhyolitic welded tuff
with small amounts of volcaniclastic sediments and poorly sorted monolithologic breccias.
The Yumoriyama-Kanayama Welded-Tuff Sheet is widely distributed in the eastern
part of this district. It abuts the strata of the Mino Terrane on the western border, and
overlies the Ako Welded-Tuff Sheet in the eastern part. It is 300-400 m thick, and is
made up mostly of pyroxene?-biotite-hornblende rhyodacitic welded tuff (SiO,= 69-71 %)
with small amounts of poorly sorted monolithologic breccias in the western border.

The Hidagawa Formation is sporadically distributed along the boundary between the
Yumoriyama-Kanayama Welded-Tuff Sheet and the Paleozoic-Mesozoic sedimentary
complex, and unconformably overlies the both. It is more than 350 m in maximum thick-
ness and consists of various kinds of pyroclastic and volcaniclastic rocks such as volcanic
breccia, lapilli tuff, rhyolitic welded tuff (SiO,= 73-75 %), crystal tuff, fine-grained
bedded tuff, tuffaceous sandstone and mudstone. The source vent of chief constituent of
this formation, namely the Tajima Vent Breccia, is exposed in the same area as that of
the Hidagawa Formation and is composed mainly of volcanic breccia and lapilli tuff with
smallr amounts of crystal tuff.

The Takadaru Welded-Tuff Sheet is distributed in the northernmost part of the district
and northward, and conformably overlies the Hidagawa Formation. Its thickness is more
than 180 m in this district and about 500 m in the northerly adjoining district. It is made
up of biotite-hornblende rhyolitic welded tuff.

Intrusive rocks

They are divided into four units in this district, namely granodiorite porphyry, the Shi-
moyui Granodiorite Porphyry, the Kaibora Granodiorite Porphyry and granite porphyry.

Granodiorite porphyry is distributed in the vicinity of Horayama and Nishi-izumi, Shi-
rakawa Cho (Town) as small stocks intruding into the Yumoriyama-Kanayama Welded-
Tuff Sheet. It carries abundant euhedral phenocrysts of plagioclase, alkali feldspar,
quartz, biotite, hornblende and probably pyroxene in a microgranitic or micrographic
groudmass. They belong to the small stocks distributing around the large granodiorite
porphyry stocks, which occur within the areas dominated by the volcanic rocks of Sequen-
ces I and III.

The Shimoyui Granodiorite Porphyry crops out as a large-scale dike in the vicinity of
Shimoyui, Shirakawa Cho (Town). It intrudes into the Yumoriyama-Kanayama
Welded-Tuff Sheet, and is covered by the Hidagawa Formation. It carries abundant
euhedral phenocrysts of plagioclase, quartz, alkali feldspar, hornblende and biotite in a
crypterystalline groundmass.

The Kaibora Granodiorite Porphyry occurs as stocks on the east of Gozenga Take in
the northern part of this district. It is composed principally of fine-grained
biotite-hornblende granodiorite with porphyritic or micrographic texture, and is intruded
by granite porphyry. The K-Ar age of hornblende from this granodiorite porphyry is 72.7
+ 3.6 Ma.

Granite porphyry is distributed in the northern and southeastern parts of the district as

parallel dike swarms. The northern dike swarm intrudes into the Paleozoic-Mesozoic
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sedimentary complex, all units of the Nohi Rhyolite, and the Shimoyui and Kaibora Gra-
nodiorite Porphyries with an ENE-WSW trend. The southeastern dike swarm intrudes
into the strata of the Mino Terrane and the Hidagawa Formation of the Nohi Rhyolite with
a NW-SE trend. These dike swarms were emplaced later than the volcanism of the Nohi
Rhyolite. They contain abundant phenocrysts of quartz, alkali feldspar, plagioclase,

biotite and hornblende in the fine-grained or felsitic groundmass.

YAOTSU GRANITE

It occurs forming three stocks in the southern part of the district, and they intrude into
the Paleozoic-Mesozoic sedimentary complex with thermal aureole. It compriss medium-
grained hornblende-biotite granite or granodiorite, fine-grained biotite-hornblende gra-
nodiorite and fine-grained porphyritic biotite granite or granodiorite. The K-Ar age of

biotite from this granite was reported to be about 68 Ma.

CENOZOIC

Miocene Hachiya Formation

The Hachiya Formation is distributed in the southwestern part of the district, covering
unconformably basement rocks of Paleozoic and Mesozoic ages. It is divided into three
members. The middle member constitutes the main part of the Hachiya Formation, and
is composed entirely of andesitic pyroclastic rocks. This member represents the igneous
activity of Miocene age, which is inferred to be almost coeval with the opening of the Sea
of Japan. The lower member consists of sandstone and conglomerate, whose clastic
materials were derived from the basement rocks of Mesozoic age. On the other hand, the
upper member is composed chiefly of conglomerate containing well-rounded cobbles of

andesitic rocks derived from the main part of the Hachiya Formation.

Pliocene Kutami Formation

The Kutami Formation occupies the southeastern part of the district, lying on the
ancient peneplain ca.500m above the sea level on the average). This formation con-
sists mainly of gravel; the clasts are volcanic rocks of the Nohi Rhyolite, quartz-
porphyry, sandstone, shale and chert, sometimes granitic rocks. Except for chert cob-
bles and pebbles, all of the clasts are deeply weathered. Although there is no evidence
showing the depositional age of this formation, it is lithologically correlative with the

Pliocene formation of the neighbouring areas.

Pleistocene sand and gravel
On uplifted terrace surfaces, there remain the older fluvial deposits consisting of ill-
sorted gravel and sand. They sometimes intercalate clay and sand layers. Small fan de-

posits and talus are prevalent in all lower mountainsides.
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NATURAL DISASTER

On August 17-18 of 1968, this area was under extremely bad weather conditions.
Heavy rainfalls, accompanying frequent torrential downpours, excavated talus deposits
of mountainsides, and resultant debris flows were rushing along trails down to the Hida
River. A group of bus-trip was going to the north on Route 41 at that midnight, but the
group was obliged to come back, because a new debris deposits on the route obstructed all
the traffics. On the way home, a huge debris flow came down from a steep slope of the
mountainside and hit two buses directly. Pushing down these vehicles, the flow sent all
the passengers and drivers into roaring water of the Hida river. In this accident, 104
persons were killed. This terrible disastrous event was known as “1968 Bus-Fall Disaster
of the Hida River”. After this Bus-Fall Disaster, safety services of all the roadsides in the
national routes have been re-examined in detail, and the severe regulation, “traffic
should be restricted according to the rate and amount of rainfall on that place”, has been

enforced.
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