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EBHPIL TV D.

HE I I AT DI ARt & LTI, FEISAIE D — ORI (5848, 1979 ; Igo, 1981 ;
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AT - T OB LA OER 2 @A L, ZOHBORREHERE 27 Ly 7 2OMEERIZONTO
BERFEF—ELTLEST.

AKEHUEN T, KA (1981) 23, @ LOILBEINAWTY = F fdi B M A h & Wi L7ziEss,
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W5,
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(1964) K O*Yoshida (1972) 1%, Z DMz & L3RR m AINOEHIMARE >V TR L. £ LT, Kano
(1979 1L Z DHUK D EREHERTS = > 7' L v 7 ADBIZEICA Y A A br—A bW S SR LT
LirL, Wakita (1988a) 134 [LIHUDIEE S OIE LKA DNTND 26 OMEEE AT P L
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WA LTS, fEEMEEERORP TROEM L TNED1E, AT70IThs. ATV, BEHOK
BPCs - EEEE - Ty — b - AR - ZiED DR DAL E S E T HIE R T, SRHERY
BarF Ly AFORGEESMBEERETH L. AT LN OHEE SR TIE—RITa RN TIE
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BIRRIE-Z ) LBRWRT 77 1y 7 O—HIZIEO HIZHRE) Lz & WiE O e I BB L
TWHEZANSLIbDEHETEIND.

AHMGEHIRD 2 T 2 VO TIE, A RROE R E ORI —MRICHAR T2, #HESh D
FROFTREME S JEFF BALR - HEREHEALRIGR - WifERALR - EABIMRR EZAETRE TE 0. AMIIRIZIWT
B S 2MCWERILR Th 28 LMD, — R OMEER & RO 8 E iz, L7iend-> T, MERKZ5HE
DRI Z ORICHET D LER S 5.

ARG D L=y MZBWTS, o=y FOAT DD & S ITHEHETIEZRVA, B
B O LRI S EHEICAATE L, BRSO Z L LTV D, 2=y T, HiEoHER

TNE VAT R W CU D2 AT TIROHEEROBE D IR LD 5.
FHRIL= = ME, BB TRYIOGNEZAT T E LTHEL, EE2=y FORT T LB E5
THVET. EMExL=y ML, SHPEGRERTZDEBD IR LOFERRHKETH 5.

m. 3 4li==vFh

AR PIE AR I AL L, ARIEHURO R RAHERE 20 7 Ly 7 20Tk bK< B LT
L. AcBilE, WiEEBRIC L C B =y hEFEL TV D, Az =y O Cd 5 4 LT84 L
IIARKEHUR O RENIC & 5. MO FTR OFEMIE, K4 (1981) K UtWakita (1988b) A3T-> T 5.

Elia=y ME, ATV EMINDIRTEERTH S (Wakita, 1988b). Wb - ek - HEIESE -
F v — b AR A R OZREN DD, Jea ROBHEREO—#IE, WEAMNEL, 20k
BICHEND LT - Fx — b« LA L ORRARIERERE AN EECEILE LTEER TV D (BB
4. EBORE SEFHEmmAP 5 kmT, —HRITEMHMICEMOTN D, HlE U TR b ERT
2 DIFAE T, WWCTEEEIEE L OTF ¥ — PR <, AKEKROZREITHEE L LTTEhIC LaERL
720,

B, BKERWUERAEREL, BORBEER S S, ®BEES, BEEZEE IR U LIERPRT
HD. ThUE, HREHAOBRRTHAE LR e snDd. RBEEDZ X, AT VA& R
DHLDTHLHN, WA T U VTR EOREAMBELL TS

HEEOPRAT, FYETIEIERIREEDIRLY HoTWb. JEEAIL, FICHIKARIKAOER
e« SV MEDPORER I TS LK), T H0E ENLEOHETHIRIC L > THRAx TH 5.
EEE VR OB EERIC S O HIR b FEET 5. AR T, 20 X5 ICHBEREDHERZ AT
VEMDOEED AT VLR L TORLTHD. Wakita (1988a) (X, EEREDHENZNAT Y
%, BEURE OEBICREROIRE PEEE & bICHEA LB S iz Rl Lz, Zoga1, BEIRE I
HE T < Bl L RBTRETHAH. L, RPETIE, BEEBECHRE) L MEZR
L,” BV EEROBILEZ DA THWAIREAZ T X TRE L ARTILICT 5. AELEEHMOXNL, &
PIC K20 TR, HETHHHRIBRICE D2 B DTH D L WIS TH .

AT U VHROWEE, AT VICEENSEROP TR OEST, BRI cm - 4010 c mOAEBLE
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WK Blrzy bOAS Y IORITEE SR,

PO Bl =y bDAT Y IO PR Al



IR @ilba=y b0 S5y o1ho < v A VRGN OB @Lmpiy o,

LT, BEEEPICEENTVD (F6H). LEBYEENLIBEn ITHET D EICITERMEF
SNTWVD T LN D, WL, —MRITHIK - TRiT, Zln A EDb DI LR LITH TH S,

AR E MR R ER 1T, R RGP SR A B e i B TR HRE A /3 LTV d. 22 TIHES 3mbd
FOSRPARASE S, EE 10 c mIEEORE, EX5 c mLTOMARE EESE10 c mORRENLRD
TeHER R ATEEAES LIFHRBOREI D10 c mOWEIREREERE LHVIELTWS, Zhb
OREICEIREITIA T O TH D DOICHIBEERIE L TB b, a0 bkbkE %2 LT+
5. ZOWERELENAZ VL EDOX S RBRTH LT, SIUTFHRE S TRlEsnD. 22T
13, BEEDAT CVORENERE L ETREABE BN TEALTVS.

Gllz=y FPOF ¥ — FERIE, B cmAOEIH 100 mEAK kmIETHERRLOET
Ba h RESOLORH S, FERWEITIE U UISEEIRASCEEM A0 FEICEY . Fr— M,
—RCIK A - IRBEE R L, Bk - IR G « B0 - FREDHOEMED . B L JRERIAER Y 39
JEIRT v — T, EEEEA1-15 cm,

RBEHPK 1 cn DIES2ZNENAT 5. Wakita (1988a) 1%, F¥— s ZEBh#ins Yo I

Hi E COMB B LA DEHERE LTV 5.

HHRA DAL, BEmm b 1I00mETCIESERREIOLONDS. KEAHRITT v —
MBI ES TS, SHEOETY, HaxkbORdH 5. Wakita (1988a) 1, AREIEHUEEHD 2
T UV OBRIEE A8 CBE L, MWERHRDE < 72 DI 0N CEEEIRS T ORI T D 43 RS H
FICHA TS Z & &R Lz, O 8D BEREREOBEVR LT OBREDENL 2> THATND &
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g9 £ih2a=y tOBHIIR (BERS) LB B 3RAEOEABE SLEMel (Wakita, 1988 a,
Fig. 7 #8%).



Ezond.

AT, L& EEV U URMBEHRAE END BT, v 0 REBEHMIL, JEFE
BEar2L, PRBIZUILEIAATHS. B0 cmDbOBEL.

ARG 105 & WO D R R EE BRI b A 7 o OPICE END. S, IKEGEEE S ERE
REIEL V20, MEELUELEHEOESK cmTHBT 2 0855, AILRTEMEILST TRz
ORRATIEER TR A T U VORBEREEE S EBIEAL TWLOREEI LS.

ZRAEIIA T oI 7L, UL ERTE RV, BHHRRO b OIXe LR RS B
RBOONH LEERKABE TH D, 2, B1-5 c mOLXREHOWMAHE L FIREHEE N LS. D
WT, UETEEICE ¢ m-10 8 c mOZREDEFRD 5 TWDITTERV. LiL, ST TOR
BT, ATUVOREOREICLIZLREEREDEIBEEN TS,

KA (1981) 1%, @ UlTERELIOEERS 2 BMIE & Mms L, SEMRBNRELZITY & & big, ik
BB A OB PERERIE I L > THEFREZ R Lz GB8IK). 2 LT, vVa 7 %o kikih
EAEHSBETDHELHIT128E3Ma LWV D Rb-Sr BEHT A Y 7 n U AEREH L, WEOENE
BERRAERIC L BRERIZE L L7z,

Wakita (1988b) %, JHME)IIEZ & o2 FEMICHETINA 217y, TRREIRTES OB CHIEFRIC



WIUR &lz=y b04 5 IhoF v — 1+ - BEREEEOETEF  «UEN)Y) (Wakita, 19884, Fig.
6 AHE). Tr: =B OB, Ty: Tricolocapsa yaoi BEDIKE NI, PP : Pseudodictyomitra
primitiva - P. sp. A BHOKERIbE ., Pc : Pseudodictyomitra cf. carpatica BHE D ub{LA

DWTHRRT L7z, Z LT, TERMERIBIR & ShizBili)IB & 2 o5 OTREIRIES X, TEBIRIEE M EE
BIAICEAL TS Z EZHBMNC L GBIM). Fio, REIRIEE OBESEN B LA % fh
HL, Fv— I ERIRS - AW B EZ R~ TEF 2 b o o B IR DM - IR& L7722
LEWALNILE GE10 ). RERMEETOEHRON, HIRHKE 22O Th, A LRrhy)ic
BT b A & o B FRgR s s il (11 X).

m. 4 EFAE=2=>F

R HU O VEEE PR L 0 IZ0A LTV D, A E RS T, BT 2 4l R HUs R R oD

JPRAE M AR AN I3 LTV D B REFPL TS, A=y bTIE, MMirbX
B, BAREEER S, Fr— b, ek, WAlesE, SIRDAESE MErat) LER

—EOF ¥ — MEEERERF (12 K) O L8235, HEOEMTIE VAT BE TR R
LTWa. ZOWiE CHHE MRV EE RN & AHE Tl Wakita (1988b) IZHEVA T A R LIEA.
CORHBINIR AT A ADMYE L Z % EREL =y PORETH S, BT, fMRila=y DX
TARAEWECHE Z BRE L BB =y DR T A AP EFITIZIE AT 2 Wi E Tt v ik LT
5.

ZEEIE, RIS BB L BfEr =y b ORI ITER® bt . BRI IR AR
HEHZ EOEKABLE TH o720, BIKETH-720T 5.
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W12 EBRE2 =5 P OF ¢ — FBESREF  (Wakita, 1988b, Fig.19 3.

IEARERERE AT, @i =y b L RRRICERARERS L IRAGEER SO IETH LM, L
FLUEHENESR TH D, £/, WELELEABMIN TS ZERE . FIEWEICK > THOE
T, XREDOBAEETDILRHD.

ZCA B IA TR 8 A0S & IIWTE THE L TV DL NIBET & 482 & = J/INEU A $ 1T AR
FOLRA S A RN LW E ICER ST, IRV liE T et & RIS T . T
HRWENT, 2EPEAME LRI N TE S, RRFHOLEDIFENR ELTHY, —Hika
R AT RIC BRI ChH D 2 enh, TREIFIERAREER TE LY TRich o7 B %
LD, MEDEEDOHRIIRHTHS.
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WIS RRRA2 = NOF v — b KGRI,
100 m-1000 mOEIZHT L L IICEBRINTWDR, Fr— MIIHE D OBIETHRY KL T\

EE14). ZOFHUIENT v — T, U LIRTRESCERE TR 2 W8 CHRASAA TV D ERS BSTFAE
T5., Fr— FORCHERICHERANER>TVD EEZLNDA, TEIL MICKETHLTE
D, EEEABURIIMERE S Tun R,

EEEURA L, BPRERVW LKA 2L, IV NETH D, F, BRI~ Y
NG ENDLZ 3B 5.

EEEeE O BALIZIE, IREESREIES AfE 4 L CRIRI S EHREN 'R 256 L, SR
W EER N BT D BEN D 5. SWRIEESLHB TIE, T ZIVESEm ORI S & TEE
BRI ETRAEEEARVIRL TS 15 X). A, KEE2EL, TR - HEiThs.

JEL A BIRE BT v — N EFERETE TRRVIEL TV A EEZ ONED, #ENRRW DR L
W<V FIRA = A TIIENTF v — FEBA CTHIE TR IRTHE T DR T 5.

BRIV IZ LI LIS B HAE L TV 5. COBEEIT v — NOABEEFHINCEA TN D (5516
M), ZAUISEHE - A (1991) ASBEEET 2 & URIEHIE D ERfET =y FHRICHE Lz b DIEEIL C
WD BT, DRI LRRARRL OB O LB O IR A f - KR ER0 LBEDOT v — ML & 7%,
BEORE ST cmU T THIA, FHecm-10HcmDbDbH 5. Fiz, REK10mD
Fx¥— AT T LEBEIENT S, COATTHHEEETOEBTH L FIREER D L. ZOEEITIZIKA
BTN UKD L T2 A PCE DRI E N5, ZOEAIT—RF v — MR A D, #ifEdR(k
HEEL I ENOARIAIRETHD Z N5, BRI ORRICEH T Fv— 2T 7
b, HEEMEAEELEL LIZARENDR D, BELTHRENT 2T v— MEEL ZOR T T LIE, Ak
RIZBWTEHEERBERR DD EE 2 bND.



] BRI light gray bedded chert e
BREEERES X20cm a bed=1-5cm thick M@ : NSOE30N
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m. 5 JjHRiliz=v b

JNIEITIE L - ARSI HE T NSO i 2 LT d. K=y ORI, AIRIKIEHEgED
FHECH D, AHIROSHR LT = N OBRCEEIE, AKE - ZRE - Tr— R ThoH. Wbk
B9 5 \IBRIEHURIC 31T AR LHIBT L C, ZELEBExOND. AKE - ZRAE - Fr— 1D
BB CRENATA ZAEMELTND. ZNHDRATA AL, EfET=y FORT A R LAEER
ARV IRY. AIKE ZREEZERETHRTA AL F v — R ERETBRAT A AD FRNIEET
L. TNHDRTA AL, FETI= Y FORT A A LHEERITH Y BT

FPEL, IRAG - BER A2 LIBR G E 2L, UL UIEIER a2 8T, ISR TH D2, £
nCERTH S (H1TX).

ZRAEE, B - B - BEURABCE SR, itk LREEZ 2925, VBT AR Tl
Hofkma @z shs (#18[X).

Frv— ME, %wEE - KE - AR EEREL, BRERT. LIFUEEiL s GE191X).

Fx— M EAPELORRE BT AR STl ns B20XK). Azt alaiats R
LHEOESX10-50 cmT, Fv— MIKAGEZELEBEORZIE3-5 cmThHDH. Fh, LEBYE
S cecmoKBAGAD Na~A NEEPIETHZERH 5.

m. 6 AMEx=v b

P HES B BB B DAL 2> B HRIC AT TR A/ LTV D28, ARG sk ¢ 1) g T T B 0
fFZOTNTHT 5. E& UTHRIWE RO SIS EE/NORY, Fy—hafEd. RS &
WESE B ZTHE L, WEREEEORNORDGEN B DD, HiFNEET 5.

BURTEIE, ZEMEL=y RS 2 AT, KEZEL, AR LB TH S, L EBY
s 2 Pete. BOREOAR ZRILEATNS.

WEIH BB, e BB RGE LEMERRGE RN B 5. WThOREICH, b DREMEN
ICHET SN TR Y, AFIED (1989) OREMTRY SRS ALY 4 5.

Fr— NI, KAE-BREEZEL, REAOBEEREOHEL BE L TWD. I EbRns v —
TRWiIE T A L BT A Z LR THRARI N TN A,

m 7 KK &

WA BN BT, RIRAECE B O T THTR T 5 2= v MV C& 2 WA ITIE SR OHER
HarT Ly A%, RESE L.



WITH SHRIL= = b OREIRAIRET  /ARERAR,

FI8B MMRL=2 = o b OTIRIER /BRI,



B9 MRz = FOREIKF +— b RRIRS,

WK MAMAL2=y POF v — b - IREFE ERLA.



H2E EREHRS 2 TLy 7 2FOF v — b HERES» SEH L KESLE

Sﬁﬁglei 1’3;;3: Iﬁiegne]‘ Diagnostic spieces r?ﬁrmng:‘ lg.);le( %slsaegr:- Diagnostic spieces
R38286 | ms Pc | Cinguloturris aff. C. carpatica R38208 | sil Ty | Cinguloturris carpatica, Pseudodictyomitra (?) sp. D
R38081 | ms Pc | Pseudodictyomitra leptoconica R38207 | sil Ty | Tricolocapsa cf. yaoi, Eucyrtidiellum nodosum
R38087 | ms Pc | Pseudodictyomitra sp. aff. primitiva R38228 | sil GS | Stylocapsa (?) spiralis
R38082 | ms Pc | Eucyrtidiellum pyramis R38141 | sil GS | Mirifusus fragilis, Eucyrtidiellum nodosum
R38083 | ms | PP-Pc | Pseudodictyomitra primitiva R38142 | sil GS | Williriedellum sp. A, Pseudodictyomitra (?) sp. D
R38293 | ms | PP-Pc | Pseudodictyomitra primitiva R38157 | sil GS | Stylocapsa catenarum, Gongylothorax sakawaensis
R38107 | ms | PP-Pc | Pseudodictyomitra primitiva R38145 | sil GS | Stylocapsa (?) spiralis, Stylocapsa catenarum
R38285| ms GS | Stichocapsa cf. naradaniensis R38392 | sil GS | Stylocapsa (?) spiralis, Cyrtocapsa sp. A
R38149 | sil Pc | Eucyrtidiellum pyramis R38144 | sil GS | Williriedellum sp. A, Tricolocapsa conexa
R38150 | sil | PP-Pc | Parvicingula aff. P. cosmoconica R38278 | sil GS | Sticocapsa naradaniensis, Hsuum brevicostatum
FPseudodictyomitra primitiva R38275 | sil | GS |Sticocapsa naradaniensis, Mirifusus fragilis
R38215 | sil Pc | Pseudodictyomitra leptoconica R38143 1 sil GS | Eucyrtidiellum nodosum Williriedellum sp, A
R38152| sil Pc | Eucyrtidiellum pyramis R38276 | sil GS | Mirifusus fragilis, Eucyrtidiellum nodosum
R38211 | sil Pc | Eucyrtidiellum pyramis R38138 | sil GS | Mirifusus fragilis Hsuum brevicostatum
R38080 | sil Pc | Eucyrtidiellum pyramis R381563 | sil GS | Eucyrtidiellum nodosum Hswum brevicostatum
R38134| sil Pc | Eucyrtidiellum pyramis R38388 | sil Gn | Protunuma (?) ochinensis
R38201 | sil PP | Mirifusus baileyi, Xitus gifuensis R38387 | sil Gn | Tricolocapsa conexa
R38224 | sil PP | Mirifusus baileyi, Parvicingula mashitaensis R38384 | sil Gn | Eucyrtidiellum unumaense, Stylocapsa cf. tecta
R38090 | sil PP | Mirifusus baileyi, Protunuma japonicus R38250 | sil Gn | Tricolocapsa conexa, Hsuum brevicaostatum
R38114 | sil PP | Mirifusus baileyi, Xitus gifuensis R38192 | sil Gn | Guexella nudata
R38135( sil PP | Mirifusus baileyi, Protunuma japonicus R38105| ch L] | Stichocapsa cf. robsta, Xitus sp.
R38295( sil PP | Pseudodictyomitra okamurai, Protunuma japonicus R38236( ch Gn | Stylocapsa catenarum, Eucyrtidiellum pustulatum
R38210 | sil PP | Mirifusus baileyi, Xitus gifuensis R38290| ch Gn | Tricolocapsa conexa, Hsuum maxelli
R38204 | sil PP | Mirifusus baileyi, Xitus gifuensis R38291( ch Gn | Stylocapsa oblongula
R38203 | sil PP | Mirifusus baileyi, Parvicingula mashitaensis R38130| ch Gn | Tricolocapsa conexa, Guexella nudala,
R38214| sil | PP | Mirifusus baileyi, Parvicingula mashitaensis Protunuma (?) ochinensis ,
R38213| sil | PP |Mirifusus baileyi, Xitus gifuensis R38127| ch | Gn | Tricolocapsa conexa, Dicolocapsa conoformis
R38212| sil | PP | Mirifusus baileyi, Xitus gifuensis R38389 | ch | Ps |Parahsuum simplum, Katroma sp. Trillus sp.
. o T ; . R38147 | ch | L TR |Archaeospongoprunum (?) hellenicum
R38216 | sil PP | Mirifusus baileyi, Xitus gifuensis L
R38217 1 sil PP | Pseudodictyomitra okamurai R38225| ch | L TR Caftoptum fniassicum
Orbiculiforma (?) kanayamaensis R38218| ch | MTR Tn.assocampe Sp-
R38205 | sil Ty | Cinguloturris carpatica, Eucyrtidiellum nodosum R38206 | ch | M TR | Triassocampe s.p.
Hsuum maxwelli R38126 | ch TR | Palaeosaturnalis sp.
R38209 | sil Ty | Cinguloturris carpatica, Pseudodictyomitra (?) sp. D R38393| ch TR | Tripocyclia sp.




M. 8 i B W R

REEHURIC 3510 B BRI 2 > 7 Ly 7 ZZB VT, ellia=y P2 B < B2
LTW5., AK# (1981) <°Wakita (1988b) %, AT v VHOEEKOVREDEA LDk a2
HLU, ZNEFNOHEERZPASNCLE. H2RIZZOERTHD. Frv— P oIE=ERTHNG
Vo FHRHHT, BHEIEENDIEY = TPl b AR ETH 2 T h R BHCR b A 3 S 5
To. WRERCRCATIEEEDRE 18, RRE7e S, LA & LS, RIREREOAE LR &I
LT, ZNENY 2 7R%GEH - Aifdnil, —&al, —8kkeErons.

MRl =y FOXIRE - AR - Fr— MIVThos, BEET 2 UBRIFHIRIC SO ORI (1979)
R Igo (1981 ;1989) 3R LI-EEHUEAGHMIL T, ZEBATHD.

EMfEr=y FOBAS, BHE - A (1982) 23BEET 2 /\IBEINE s\ Ty L7z e b A
LYW+ 20, EROREIZY 2 TFHTHY, Fr— MEIFEL LTEZEBRETH_ERDObD
EHELTHASD.

PR =y NOBEAE, BEEET 24U RIEISIE N T S a0 DK LT, AUATERERL TS T
SEAEI, T — MEEERP - Vs TR, EEEIRE LY 2 TR, AR OVREIEY = T

TH - %I CTh L LBEALND. KA, EREEEO—REGRI B LT, B THAS

O

U4

IV. RIRRHCE M OS2 EAEE

c.

N LHE)

V.1.1 8 B

IHVE TORRITECEIZAT 558D 5 6, 1980 FNE TOFFRIZOWTIXLMEIEAD (1985a) KTr
HIHD < ZhBR (1988) IZFEL BB TND. 2 2T 1990 4ERIC A - ThH B DO E/RHSE & A X s
\ZA T B IRARTACE (B 2 B8 IC DV TR R 5.

1990 FARIZ A2 TH D OIRTRFAE 2B T D E2FFE L LTI, Koido (1991) KRUVKE - /Nt
(1992) BHIFBND. £, BRRECAORAERICBE L CILEIE, (1992) IZXDHER ST HNS .
Koido (1991) 13 1980 R E TITAE B AT IRMIHCSE DK ILEFFARINITE 2 F L o, HLBAILHPIC
AT B KIS 8 (volcaniclastic sedimentary layer) &0 _BAZIZHERE L CHE7R D EE OV



BEIREE (velded tuff sheet) V 23120kl —Z A (volcanic sequence) Z72L. ZIUAMETR
TERCE DK IIEINC IS B HEANARRYEM THH E Lz, ZORME, BRTECEICB O TR D
AWBN TERIEBAT =V RSy (LEIED, 1971 ; BASRECE AR 7 L —7'2, 1976) B3&>—7
T AR DUEHERIRAE B CR S KRB 2 KIS EN 72112 EF B L TRy Sz oicxt LT (554
KRB, BIRFHCE TG S8 ORI HIEE 5 —HO K IITBICERO 55 Z & ZFH L
EbOTHD. 1 20— 2 AT, ORAMOIERK, @%F Z~0X I LMEVEE AR OHER, Ok
HEEN A ORI B OO KB OMEH - HERE (BEHEEEICEE OTERR), OILRBEEHOE A, &
WO TERIER ARG B, 2K T6 DY —7 A (1 -VD) IRy Eh5s. £ —F AT
13, KRB KIS B O/ L E B & 5 W IETEE % O K& < 2 FIC b A MREEIc LY, a—1 e
UMFEEEC T -3 R SN TN D, UrarorA Yy ay b7y ZERICEUE, V7 A TR
¥75Ma, M2370Ma, IVAKI65Ma, VASKI63Ma, VIAKI58Ma &720, o—27 2 Z 113980
Ma EHEE SALTWD (LI - 7Bk, 1988 ; Koido, 1991).

KA« NEE (1992) 1, EHARTEREES OB [ Bic W T (1967), Kawada (1971) FONLH
1E (1971) 128V #EE SO D IRTRITECE & RIRITRCEE ORIXIE O SERIHEREE 2> 7 Ly o
ATHY) & OBREFERET L, FIE CTHIERR CTHET D & STV oM7) E A BE ORI T
LTWsZ&, =72 Z2MENORICITRIHIBRA D Y, £ ZIERMNFBEEREAL TND Z
LR EEP LML

WS (1992) 1, B F W B M2 oA 3 5 KUE RO R A £ L D 5780 C, ZNET
125 B T BIRTRFEACE O BRI S OB 034 9 B VRCESE O ST AU % b &SRS O
FERAEREZRGL, =27 A M- VITET 2 KIS 70-78Ma OBIICEE L TWH L& Lz, 2
DERIEIZ 7 A Y v a vy by ZBEREL Y b2 E LT LEIRELS, 74V v ar b7y 74800
KOV - B OKAENSE GUREEERRY) OREZR L T D alaetka fif L.

V. 1.2 ZENEHSICEH TR

INEL (1974) 1RABUEHI AL AT & 5 O TR CRBED I T-FHEME R ~7nF C
DU T, BTETE (1976) AT HI R R 2 2 b ST & 1 R I Ml 35\ C
BRSSO ILBFE 21 5 Mz LTV, WEIER (1976) 1324 & OB A T AR
HOSRAL RS - B0 LG 2 TR O TSI & L 2 hCD. BB, A
HEIORT I (LIS, 1971) ROVEATREOMRE S, Kavada, 1971 5 WHIED, 1971)
RIS CHEE S AU KILBFEI ) 33 AR AL S — F L AHE % CHAROIC S Tl 5
ZEEHLMNILELOTHDS (B3 ).

25 LI kIR A S BI85 W~ U, AU HIR o b AT 4 5 U 1 L
C I S THEED 2 L B B LI, RO KIE &7 — LT BB R 5
N DD oo 7o, KRBT, P (1079) 2SRRI o s

D VERSERICA T LT U b KRR O 1 7 — ) o=y MMM T 5 b 0TI, HEMICEHORE TRy Sz KURE
iz LTHWS (L - /K, 1988).
D LUF, WIRERF & REFR.



F3E FREGMEICEY 5 C L E T ORI OB LLE

A SR AR | B 840 O 5 0 R | TR AT LT | S B 5 6 0 | FRBTRR~ & ™
£ BT

AN # £(1989) | - EEEOOTO) | M H 090 |10 B I H(I9TE) [ B R B B(I9TE) | | B4R - L (1994)
T M N B|7HXAORB|(7HXONE| W X B 7AX0ORE| % o ¥ 2
ST RN RN
ARERRKEE | BOERRKEE | ROZEEREE | AOEERKEE | SOBEEREE | | SOBREREE
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BEND. HROARESA (84-5 mmK) BEIEL, ££0. 5 mmLLlFOMA RSB & 2% < &s.
AREBARITBE LZ 10-50% OFPAT, M ORRL R 1L, BEA (18-28%) > (9
—14%) >TAHYEA 6-10%) >FHHEGH 2. 5-4.5%) OBHRICHD (22 M), —MIAE3-4 cm
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BB T - BERL (1958) AN RSURES - BRI R A1 5 RS O RE T8
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BB b A B R PR E 1L RO b DI RIE L RS LB T B, — 4, &
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B, I, FRREROOI D8RS, T E R AR ORI R T AL
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B C I RIS = 7 L v 7 2 & OSRGOS & & Tt 5. RIKOENY 1
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TEHBEEOBIRAEA LTOAEAREN 2 L, 5410 £ BR BESRO (LAY B ATV B HA
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Lo s A & I - RS EIR TG & FIFHCIE, %54 8 < TERIREEE . (TR
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BTSRRI 72\ LRSS 7 ABRICATEN B2 5. BRRITE - 010 c mD b ORE L, —MICh
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L AR L e 0L LT L R AR R B G B ST B Db 72 < & b— A b7z LT
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A ILEIES (1971).

BH - 0TRSO S A O 7R X gk )

53 B A S e SE LD BRI 58 L CooAh L, BT<FriE oo i v sk GRRIREIE, 1976 ;5 11
A, 1976) 76 ATIEHIS A~ C, IR TR R B © T, 1982). il
FA ST HBEE (R ESAEEECEE 5 IIEIEAS, 1985) 728, MMM iLan & bR R EEHOITE
IR DT 0 AT D . AR BN HIE C TG 2 & AL TR~ 20T COIRWEPHIC A3 AT D

A E DBAGR - PO B TR & 2 DALEE T ORI BAT A~ T CORBBIC W T, SR O% S
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SNDHH, FIRMEEAIRETO X 5 1SS LIRAEHC, A AN & HIBHRETIC SR
WHRE I T Ly 7 ARBH LTV DEELH 5.

FRRESEDUCE T & OB « AUIBEA LI oo R M J OF TR & LARSE R BRPE 7 itk s\ ¢, A
ITRITESHREEE A8 L 2 L, SR8 & ARIIRTREBEUCA 8 & ORI & £ o 7o < RIC & 51T, ARREH iKY
A DO REEAS T CARERE R IRCEBIZE L T D LB 2 b D, BELERE 0 RFET~[A12s 5 PFnfE) |
(IR D HUE T, T8 ORI BURIRHERI 3 041§ 2 72 OO BIRIT DN H 2203, BEABRYE 7 Hils
BT D EBRH R R ESERELNHRAT~ER L TRV TS0 LEZLND.
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AHEBOIBANRD D,

BE A GO 2SI 700 mTH Y (UEIED, 1971), b oo LI Hhisk < 1%
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FR RAEHLEEICH A NBNERRIK ST OV a 074y ar b7y 78EMRIL64.5 +
2.5Ma TH D (LIHIED, 1985 ; #6 #).
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JETE OWEHNRFRIZ BT DB A R T b DR 0D, I IR OF T2 72 K IWEB O I BRE 2~ T
DROPIARHATH DA, WIHIZ L THAIEE L REESO T 2RI HEEKEEZOND.

HDIEMPIRBEE R L DLLE: - A LRI, & RIL—GILEREIREEE B, Mg o1
fid PAIARRERE S AR 4 [ AR MBI Z 3 3 5 NIFHAERPIREES Th D ORA - /IMEE, 1992). 2 OAEEN
RTER LRI, BAROBGZ G LR CAREOERME BT I Hb WL 20 b 5. BEH
<, WEARLE HFE CRIOR UKD Mk Z b O KIEE & L OBRESNZb D Th A 923, ol
BEEN TS Z &, S EORBICHETOMERHLND Z LR END Z 2 TR LTH Y.

[y —27 =2 A MBS 5 H R - LSRN 8 b 5 TERPTRBES 1T, SRRk k% ik
LTkhY, BI0mmA#Z 5 L9 RKRUOREA - TAH Y BAOBRFEGRZMED (LEED, 1971).

V. 6. 2 EHEEHPIRHMAE Gdi)

WA . RIRIEACE DY — 7 = AWV LN 2 BAERE LT, AKIERAEIC LY £ DOFENR
MO THLMNZENTZERTHD.
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5340 - FRAE - T o0 B || R ek ) > © AL S 5 ~Fn BA FE BRI & OE 57 o Sl L 4
SEEFEMNLAE IR Z AT CORPER 4 km, K5 k mOFPHIZ, W< OB THAT
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(ABSTRACT)

The Gero district is mainly underlain by the Mino Sedimentary Complex of
Jurassic to earliest Cretaceous age and by the Nohi Rhyolite of Late Cretaceous age.
The complex is intruded by the Tertiary intermediate dikes, and is covered by the
Eboshidake Volcanic Rocks. In Quaternary, talus deposits, alluvium and present
riverbed deposits unconformably cover the Pre-Quaternary rocks. The active faults
are developed in the northeastern and southwestern ends of the Gero district. The

Summary of the geology of the district is shown in Table 1.

MINO SEDIMENTARY COMPLEX

The Mino Sedimentary Complex in this district consists mainly of melange,
massive sandstone, turbidite and allochthonous blocks of chert, limestone and basalt.
The complex is considered to be formed by the accretionary process along the
convergent margin in Jurassic to earliest Cretaceous time.

The Mino Sedimentary Complex in this district is divided into four units on the



Table 1 Summary of the geology of the Gero district.

Age Stratigraphy Geologic History
o Alluvium
nh Present riverbed deposits Active Fault Movement
9o | 5= Talus and small fan deposits
S 5. Terras deposits
e Eboshidake Volcanic Rocks
S |Egp
S .
g Andesite dikes
& |
I
(omTTmmmees . |
4 1 Nohi Rhyolite i i Felsic Igneous Activity
o}
g it - I Rhyolite and Dacite
% Quartz porphyry and
1™ .
O Granite porphyry dikes
L R - ! ‘
1 I
§ :' Sedimentary Complex E | Stacking of tectonic slices
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o i of the Mino terrane E { and.rnelang.e formation
= Q | , | Sedimentation of turbidite
e ——————— e e ]
£ | and siliceous shale
5 Lo
_ ' }
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9 :
=1 . Deposition of chert
ISR |
|
i
58l &8 ! | Formation of seamount
E N E i | (basalt and limestone)

basis of lithology and age of their components (Table 2).

The Funafuseyama Unit consists of limestone, basalt and chert of Permian age.
These rocks occur as tectonic blocks, slabs and slices. The tectonic slices of the
Funafuseyama Unit are sometimes intercalated with the tectonic slices of the
Kamiaso Unit. The limestone and chert of this unit yield fusulinids and radiolarians
of Permian age, respectively.

The Kanayama Unit is a Middle Jurassic to earliest Cretaceous melange which
includes numbers of blocks and slabs of chert, siliceous mudstone, sandstone and
basalt in a dark gray mudstone matrix. The chert yields Middle Triassic to Middle
Jurassic radiolarians (Wakita, 1988a), while the siliceous mudstone and mudstone of
matrix yield radiolarians of Middle Jurassic to earliest Cretaceous in age.

The Kamiaso Unit consists mainly of sandstone, mudstone, siliceous shale, chert,
“Toishi type” siliceous claystone, conglomerate and basalt. Turbidite is usually rich
in sandstone and sometimes slightly disrupted.

The original succession of the components is composed of basalt, “Toishi type”
siliceous claystone, chert, siliceous shale, and clastic rocks such as turbidite, massive
sandstone and conglomerate, in ascending order. The whole or a part of the

succession is recognized in tectonic slabs and slices.



The Samondake Unit consists mainly of sandstone, mudstone and chert. The
chert occurs as blocks and slabs in turbidite disrupted to various degree. Some of
the disrupted turbidite shows block-in-matrix texture, and is similar to the broken
formation. The siliceous shale of the unit includes radiolarians of Middle Jurassic,
and the chert yields Permian and Triassic radiolarians in the westen adjecent
Hachiman district (Wakita, 1984) .

NOHI RHYOLITE AND RELATED INTRUSIVE ROCKS

Nohi Rhyolite

The Nohi Rhyolite occurs between the Mino and Hida terranes in central Japan
and occupies a NW-SE trending area of about 120km long and about 40km wide. It
consists of numerous welded-tuffs interlayed with several volcaniclastic sediments
and lavas, and is divided into six stratigraphic units, i.e. volcanic sequences I-VI in
the southern and central parts of the Nohi Rhyolite region. Each volcanic sequence
generally comprises successive accumulations of welded-tuff sheets with basal
volcaniclastic sedimentary layers. One or more polygonal cauldrons were formed
during each of volcanic sequence I through IV.

In this Gero district, the western part of the whole Nohi Rhyolite region, the Nohi
Rhyolite is divided into eight units ; the Kumuro Welded-Tuff Sheet, the Ako
Welded-Tuff Sheet, the Sojima Welded-Tuff Sheet, the Higashimata-Funayama
Welded-Tuff Sheet, the Akaishi Welded-Tuff Sheet, the Yumoriyama-Kanayama
Welded-Tuff Sheet, the Atera Formation and the Takadaru Welded-Tuff Sheet in
ascending order. The first two belong to Sequence II, the last two to Sequence IV
and the rest to Sequence III. Fission-track ages of zircons are about 75 Ma for
Sequence II, about 70 Ma for Sequence III and about 65 Ma for Sequence IV.

The Kumuro Welded-Tuff Sheet occurs in a small area at the southeastern corner
of the Gero district, and is almost covered by the Ako Welded-Tuff Sheet. The
underlying rocks are unknown. It is more than 30m thick and consists of
hornblende-biotite rhyodacite welded tuff.

The Ako Welded-Tuff Sheet is distributed in the southeastern and central parts of
this district. It overlies conformably the Kumuro Welded-Tuff Sheet in the south-
eastern part. It is more than 500m thick and consists of biotite rhyolite welded tuff.
This sheet probably accumulated in the cauldron, but its shape is not clearly shown,
because it is mostly covered by rocks of Sequences III and IV.

The Sojima Welded-Tuff Sheetis distributed in the northernmost part of this
district and northward, and is graded into and covered by the Higashimata-
Funayama Welded-Tuff Sheet. The underlying rocks are unknown. It is more
than 300m thick and consists of hornblende-biotite rhyolite to rhyodacite welded
tuff.

The Higashimata-Funayama Welded-tuff Sheet is widely distributed in the north-
eastern part of this district. This sheet abuts against the Ako Welded-Tuff Sheet in
its southwestern margin, where is situated in the southwestern rim of gigantic
cauldron. It is about, 1,000m thick and consists of pyroxene-hornblende-blotite



rhyodacite welded tuff.

The Akaishi Welded-Tuff Sheet is distributed in the northeastern part and south-
eastern corner of this district. It overlies unconformably the Ako Welded-Tuff
Sheet in the western and southeastern margins of the area and conformably the
Higashimata-Funayama Welded-Tuff Sheet in the northeastern part. It is 50-100m
thick and consists of biotite rhyolite welded tuff.

The Yumoriyama-Kanayama Welded-Tuff Sheet is distributed in the southeastern,
eastern, northern and northwestern parts of this district, and accumulated in two or
three cauldrons. It abuts against the strata of the Mino Sedimentary Complex along
the northwestern border and the Ako Welded-Tuff Sheet in the southwestern part of
the district, and conformably overlies the Akaishi Welded-Tuff Sheet in the north-
eastern part and southeastern corner of the district. It is more than 500m in
maximum thickness and is made up mostly of pyroxene (?)-biotite-hornblende
rhyodacite welded tuff with small amount of poorly sorted monolithologic breccias
of chert.

The Atera Formation is sporadically distributed in the central to southeastern and
nothwestern parts of this district.

It is the lowest deposit in two cauldrons occurred on these areas. It abuts against
the strata of the Mino Sedimentary Complex along the northwestern and southern
borders and the Ako Welded-Tuff Sheet in the central and southeastern parts of the
district, and unconformably overlies the Yumorliama-Kanayama Welded-Tuff Sheet
in many places of the district. It is more than 300m in maximum thickness and is
composed mainly of various kinds of volcaniclastic sedimentary rocks.

The Takadaru Welded-Tuff Sheet was deposited with in two cauldrons together
with the Atera Formation. This sheet overflowed the rims of these cauldrons and
widely covered the area. It abuts against the strata of the Mino Sedimentary
Complex along the northwestern border and the Ako Welded-Tuff Sheet in the
central part of the district, and conformably overlies the Atera Formation. Its
thickness is more than 800m. This sheet is made up of biotite-hornblende rhyolite
welded tuff interbedded with thin volcaniclastic sediments. Vent breccias occur in
the form of dikes between this sheet and the Mino Sedimentary Complex and are
composed mainly of volcanic breccia and lapilli tuff.

Intrusive rocks

Intrusive rocks related to the Nohi Rhyolite are divided into three rock types in
this district, namely the Dokyo Granodiorite Porphyry, the Iwase Granodiorite
Porphyry and granite porphyry.

The Dokyo Granodiorite Porphyry is distributed in the central and northwestern
parts of this district. It intrudes into the Yumoriyama-Kanayama Welded-Tuff
Sheet, and is covered by the Atera Formation. This granodiorite porphyry contains
abundant fragmental phenocrysts of plagioclase with small amounts of quartz, alkali
feldspar, hornblende and biotite in heterogeneous micrographic groundmass.

The Iwase Granodiorite Porphyry occurs as several stocks on the central part of
this district. It intrudes into the Takadaru Welded-Tuff Sheet. This granodiorite



porphyry commonly contains euhedral phenocrysts of plagioclase and minor horn-
blende biotite and quartz in microgranitic groundmass.

Parallel dike swarms of granite porphyry are distributed mainly in the southeast-
ern corner, the central and northwestern parts of this district. The southeastern
dike swarm, namely the Sami-Kadowasa Parallel Dike Swarm, intrudes into the Mino
Sedimentary Complex and all units of the Nohi Rhyolite with an ENE-WSW trend.
Other dike swarms are emplaced mainly along or near the cauldron rims of the Nohi
Rhyolite. These swarms intruded immediately after the Nohi Rhyolite volcanism.
These rocks contain abundant phenocrysts of quartz, plagioclase, alkali feldspar and

biotite in the fine-grained or felsitic groundmass.
TERTIARY

Some andesite dikes are intruded into the Mino Sedimentary Complex and the
Nohi Rhyolite. The width is less than 100m, and the length is less than 1km. The
andesitic dikes may be related to the Tertiary andesite which distributed in the
narrow zone trending north-south in the eastern part of the Gero district.

Eboshidake Volocanic Rocks are distributed in the northwestern part of the
mapped district and unconformably cover the Mino Sedimentary Complex and the
Nohi Rhyolite. It consists mainly of andesite tuff breccias of gray or reddish brown
in color. The tuff breccia is composed of angular pebbles, cobbles and boulders of
andesite within andesitic tuff matrix

QUATERNARY

The terrace deposits, present riverbed deposits and alluvium are distributed along
the Hida, Maze, Wara and Yoshida Rivers and their branches. They are composed of
gravel, sand silt and mud of fluvial origin.

The Atera Fault of the northeastern end of the Gero district is one of the best
investigated active faults in Japan. Its movement is left-lateral. The Hachiman
Fault is located in the southwestern end of the district. The fault is recognized as a
active fault in the western adjacent “Hachiman” district (Wakita, 1984).

The Gero district is famous for hot spring which comes out along the Atera Fault.

A lot of tourists visit the town of Gero to take a hot spring bath sometimes for a cure.
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