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b, ARLREOBRERICE2FHEBICEID2bOLHEIND. NA DAL D ELERIHIRL THR 22 0
THEGLS S L.

KA OEARLIZ O W TOEBPTEE, AREHIE TIIRSzn. L, RESMGE, FFic
A (X U 0 AL IR 2 B i - (CrinARa et al., 1979) IR W TIE, B EEN TH Y =
TRRBEHICL > TRESICEDN D Z L UMRIED, 1957) 05, FREESNG M O TR (B AR 12
o CTHEALEZ E AR EN TS (CHIHARA et al., 1979).

. 4 ZAHEMES (B

D — IR OCRJIIBVIC LA E - LT A4 NEO KRB DA T 5. AUE O k5 12 S
L L WEERBIR OB AT, MEEBOREL DR,

AEAE, WIRGIZIE, FEEFOZKEATHREADHMICET. HHOKRE SETRK 4nn (2ET
L%, i 1-2mm THDH. BB T TIX(GSIR43859/8700901), AHEGBEL D £ 0 2B ARt
FA (0. lmm) OFE @D HHBELRAM A LW D, FAafy A 2) OB, FMAICEBELT
W, bbb EDEMIRPATH IR, BEIL V. AREROBEROIENCHSERSY, TN ET
TANOLEL LT EWESNDRIEANED TS, £/, EREZMD THEA LV REOAFENST L
TW5.

BHRBENME O —HIZRINERICB N THIRE (CER) A BNWTEY, ZERELVOT, TOBE AR
X, —BEEPHUZEATELOMEHET S, L LENRLL EICREHZ2RE T 2 BARMGEIRLE K <.
ZOBEANG PRV A THL L 2EA LT, BEEAMEE LR ZEBRRMOBEAL
HIp L TEL.

M. 5 K/ (Ksh, Kss)

AARVEER  KETHARKHES 25 QS RETE 512 E 58U o R (2 A9 25 A (2
27R)Thd. ToONMEEIEMALICHRE T, ALK 10kn, R 1.5-2.5km TH S . LR E A
X — 35 OFGE B OURES, R A — 35 TE H RARE GV, IR, RWEILTE O/ MR A ST
. ARBSALTE OB #L B IE, A OBAIFLRICH DN, BEITIEF IO 0.

AfE AR L RIS Lz, /MK - B (1953) T, ZoPEBEARRE L M4 Lz, Hh
(1955) 1%, HEMfba & Bibfand, Ty 2 7R E Lz, Kimura(1958) 1%, HH (1955) D#ERE L 72 4#
YHbAZFRL, FREHEOHMILATICEZR THL I EEHLMNI L. ZokDEREE, Ly



r400m

200

BERRER
2¥—BWH

s ks

O RGOS ARRE SR

2 7R - THHEREALRISN TS, Lo LARSE T, BAEOMEICKLY, FREHEREREEE)
TR, fEkoMEAEZBEL, MoRHUHREIC O/ L, EEE2ELTIMEOT 2 TR LE
ELTHEL. bbAHA, ERARFFIZED HILTWIEARE COMEEEF LRI D

B EANEENICES T, &I - PRI, MR L AR (B9 . BRMLEFAKR
WITE 5\ Z T CTBEH T 2 e CREMEKILEE) IC X - T, RKgogfik, mmssdumiczasnsd. L
2L, BEHIEEE TEEN RV, R ORRAEST OARIEIE 7 0 BAERIEM 2% 0 T s, HERE
ORIE & 1%, TNCTHWE TS 228, AREIAESTHREL W bOEHETD

BRF WEICLo2HEOTHAELL, BEER LN LNTRY. RIEE T O EEES B E
BAREOEER TH 2 RN b5, —J, BSOS, 0865 ORSEE LRI, EVESO L
o TWD. Lo T, WHEBELBIIEEFET D LHETED

BAE, Z< oL RaRT, EHEELOEIEIZZ LWLWo T, BEmOHFIA LI v, EIFR A ¥
—VE G T, WA AR, MEEREESEREHLH L. —RICEBIIBERGAE VDL R
VLEAS, IBIRARETERE L RO 2MRkE - RIKAOHER 2O 1hb 5. BAEMIEN &%
TR, BERAAE LS, BEEE CRETF Y — NI P HEbBAEIND. EREMICK
D, REBOIEIPREGTEZEL, HROEZETHIENEZL.

WEIE, RLENHEDOT200mll By (REWES), MEWEELELL, T-MHERBSbHD. —
FEACHRIEIR 5T, RIEE DR E L HICHAICARS. MOMICESRBLEY, BALABE 2T
JE T, RACEERCRLRERORLND 2L b b D EHHRE F 7 L),

KRIFJEOW AL, FEY v 7R LT LA T, MRLRIE ERELRE NS\, BEIEKILE OH IS
Bl LARMT, AXLAKISEREHETE IR E2L< G, THRMAIE, BEMEXILER & A

IFIER AT, 20-40% (AFITHRK50%), BEAIL10-20%, T O - H 50k L, Bk - f g



BUEREDERZVREL. RATEIREARD RS, DI RADTREV. BREEEIKEOBED L7
Shd. UEomEMi, mE s EREAICEOMBBOMSE LT RE< R D

BEEIE, KRIGEOSAFHEOMT CIEA L L TRD LD, #HE L THRATELIZLITENTH
D, WA ORI TWERICHRET 2L A 230, E1-3cenD/NHETHR I, EIT5-6cm K
OHEES H L. BREROBIKIZEST, BOHBEDS L, BRI L > THARZ VRS T, KKK OM
bR 5BAEb RIS, BT, BEKLERERMICE, Fry— b, BEEKLE, BHEX
UM EMETRACE, TRES (HA) 2 ELMETH D

WEEE KNEEOEMEIRMBIANE-SWTHY, RFTWICN-S XZE-WIZENI ERH D
AN 30" -50" AL (IENERE) T, PEifE, 0 ClE 707 -80" ALWE AN AR 5. IRIEVE 5 O RS 5Ll 1 A
T B AR L, ZOMUOALEAOME L 1X, NE G5B UL E-W5HOfi% o THRIZIW T 5 m
RHEEZ R T ATREEN & 2. BEH—H L B 72 SN D AKIE OMFEEEHICI VT, RS 12° 05 607 L1k

ZICEALT 2HBN D2 E, R BIMEEITFET L TH A 52, REEST ZBRTIE, 25MIC
EE~OFBMEE L 22ED. ZONE-SWHMOMER, AENRMEELHEESHh, LY ENON-
SHMOWREREIZ L > T, RFE7 oy 7L LR TED

L & B ABITRIERE DN 50, (LAOERICZ L. k- AP (1953), HAH(1955),
KiMURA (1958) IZ & » TIROIEADRHE SN TN D.

T A (W NP5 00 71 7 RGE)

Nilssonia cf. orientalis HEer & T Nilssonia sp.

Dictyozamites sp.

CACR GRIEW ST, dsA)

Oxytoma sp.

LLEDAbAT, BICHEMEA I L > TRB IR FERUBRE (2 = i h i - BEEACATHD ISt sh T
7.

AERZ R T L i Nassellaria D i ik A 3B S 72 B TR . RS AE LS, BROTDRFE
W7o TWAHERSH Y, BREOREIZIIEL o724, 4FIE, Parvicingula&d % X Canoptum
BAZHERT 5. BiEIEY = 7 /%I - QA Valanginian B (PessagNo, 1977) &5\ d Y = F e H il - A
i f2 914 (PessacNo and WHALEN, 1982) 725, % 7= Canoptum /&1, =& BEY - ¥ = 7 L£ml
(Pessagno et al., 1979), HDVMNEZEALEH - 2 2 T/ HH (BLOME, 1984) 225 DFEHAHME ST
5. ZHH O EAIITIEMRE SRR BB A ZHE EN TV D, BEBERA X -5 5 OREIRY
DEAE (2WED 26 b, MBRSLHE G Olaz P RET 20, BRRRECHEDTERW. E, E
W APES OEE P DIIMEERRORDIRY 7E2 b2 KA EZRWE LR, RETE RV,

bL, AERFREICHLSND 20, EENERNICEOERE & VD SN G, JulE E
W FT_ETHA D, M7, Bl L7 ARIGRE O b LHAE IZ et KIEE AT T &0 D55 il
R, SREEEEOML (CHinARA et al. 1979 5 [ - ¥R, 1981) ICEEEIT 5. JEM OBEEIE L WV 5 A
HHREERICIEETE D, EFOMATIE, LEHEOEEE(THY 27 R) ICEHEARLETVD.



COESIT, AEIEMEALDIIFRBRICHEKSN OO, B - SEND, ERHBOLE
LA EOREERNEN S S, REBHE(THY 27 R) 1B L WS THitEEFFo T, A#RET
I, FLWFERIIRFEL LT, BIZWRoOY IR LTHEL.

V. BHAdRE ) - 5 =kl K RkoE
V. 1 WFIEs R OMEE

BEH 92T, SR T A B VARADANAT 4 v IAKRDARAEZND THRE LT, 7K

VAEBEOFELRD . EMW(1927) L OVE M (1928) 1%, RGO 7V 0 U E % EE LM &
MY, ~AT7 4 PR OERELRK L. ZoEA1E, AREORGRICEICHEYT 5

R (1932a) 1%, CRHLHIOME 2B 520 L, KECE M Z KiE (B A R A A 588EE) - HAG (A%
UV =) BEE (FEARE) ICKS -k Lo, #EA (1932b) 1%, BEE - HAE - KSR R
—OEFERBEOBEATHD Z L, AIFEEIEREORTEMATH D Z T D. Fiz, (LM
B, AIEEMRE EFELVEREZFERT D2 LI TR0V, SR hIZERE L TEfkL
BEHHD - -] LBRRTND

e (1933) 1%, RSN T VA VANAO A=, elaz®sE LTns. 4l - 5 (1955) 1%, —F
it & 2 DW OB & & HE2 G T VT AHIEOME 2B S0z L, N—4& e Pa AR L
W72 TR BIIRBICHFEL TWD I EREND, ZOHITO KEEEE AR T V) Kl
BEMM L, BENUAETIE, Ibx AEMiEEEAREROT ¥ A ndE S Lz, M (1956)
X, REEPOREADNEFEIC O W T L.

ZDOW%, INHOT N VIEFITIERG & o TORWAY, 1980 4RI AT, AIR(1982) 1%, 1=
By, b7 V7 A MO KBS FEME RS HE & KIRHERI OGS L T FVHHC — o 55 =R K R
BOEDTHLZLEWLNC L. £, INOLOARIGEZ, FAREEZTLETIAT VI, A
PEREETLETL2AT =V, fy HKIUEE - SIIEEEEZ T OET2AT =V, $HAk-A
WAIEEEZR L LT AT =2V, BRRWIHECE 2P0 ETHAT—=IVOIDIZXKS Lz, £ L
T, @y EKIEET, ZIEEE - RIEE - T A 1 MEAED, $H AR - BIRKIEBIER
KOBRAE « WEWCEE - AT A A MR A B - eI fa e - WERCE L - T A A NELRREREIR
BENBIRD & L. ARKMGHECE (TGS E ORI 2270 0, £ ORI A o wrhg
HON, WhB O HEMEE T,

A HUE D E BB AR O B K & L TiE, B IEA(1976) Uk (1984) 72 K3 b 5.

AT, KIEIE AR (1982) Ok R & BT 22, Hiz2MmAIlc XV EELZ M. ZOERED
ERO LB ThHD. AIR(1982) O BRFEHCE 1L, RRFHHCE OF RS IS XLV iR < BVERUER % %
FBRThDOT, REHAGEIC L. sy BRICEEIL, BERy EL5 o AEICE S ko
HREMAT, WMMEREIKS, ARIVIPERE, sy BRI, 72 7 RERE, LRI, &
QLR A BRI Koy LTz, BR-$H RKIEFHO — 0, HIRT RO K LA BAS - BEIK A B %

o

=



FRABEEEDOCE & LTS S8, FIRKMIHCS O EATOEE) & LB 72, AR EWRE & OV IR B
TS D AR - $1 A K IR OVERE RS 2 FH IR KR (T & O 7z,

V. 2 Rigmscs (Wk)

A OMANE, ARAIB)ITLD. KA, T (19322) IZ KV KIFEDOLFHBE 2 b, &H
(1928) « 421 (1933) 1%, WEAERIBEAE & FFOY, 52 - J5 (1955) (XY — ¥ A LBEE L FE AT, NN (1956)
AR (1965) TIEAEEA & L Cfubhz. AR (1982) 1%, A 23RS % /i AUCE B O K i HE
BHTHLZEEZWLMTL, KIEFRECE & MEAT.

AR, ARG R O P ve s o B L A S . %JHi?ﬁi@ﬁiﬁ%ﬁﬁ&&(ﬁi%ﬁb‘@ﬂf‘zi
FHERE T OMEEERD 2V I —T X Z 0 b LTIET 5. AREEKE OV —7 =02 b
IZ2WT, FAIR(1982) 1%, BIIRHCE LA TWD A, 8T OBEIC K MY, MikoBELr oK
BEHACAE & LT OBBELETH 5.

AEVE, MRJE R ORI EZ B, B oA B REE &K OEARERESIC K 2BERIEN %% 1T T
D PR R ORI E & OEEORBRITBIZ S LTV,

AAEE, —RICHEIK GAEE T, FEICHEWIRMCE R EERE Th 5. WIRIIZIE, 7T A 0BT
BoRo A% - BA - BEFOHGBR &5 AKMSROR#T 2252, RIRMICAE S (KE LV X
I, REEFOLVXRICETERFEO SO E NS . KRG THEAREE ISR -3 25) DA KA 280
HZLEFIKENTH D (BIOR) . KED S B, FICBILHRGIC I T 2 M AREBVERIER LAz
TWARWESIDE, 7AW RACKLEERDL (ARA) 2D . BLETIE, KBz rRL, 4
P RAOMBMNBYLD. /NEILF S OME ETHE, BRBICEAZEEROZO, HaShbd &R
ERBERPBALSE IR, BREKRKOCLEFEGORTIE, BICHOWAZRERNEZZIT WD
DI, HEMEIRLR DS AT, —RMBEREDZR#HTFTE2ET 5.

BEFTIFEIKRA, GSIR43862/8671002), sk« RHEA - TAH Y EADFKHAPITTHRT
D, HEICHBRL TR EIZZ V. A301F, KKemm K, —RIZIZ0.5-2mm A3 Z V. K& W
BTEAVEREEZ L TEY BRERRVD, NSWFERTEIHTRObOR L. FEAIL, 0.3-2
m REDOREBA T, TANAL PREEZLTEY, BEBEO—HRIRZL2bORHDL. 7AW I RA
FEHRECT A=Y A MEGEIZR OV, BREAIZEI TV 2 838D TRl WS FIREERFRO b D 0
TT7 /=Y VL—=—ATohD. H—NANNy FRENBED LD, fidORE SIE, BFEO0.3-2mm O

FiRTH D
MO EEAEZEL, FEAERZOEDLY EZRERO/NFTTERYBEENTW D, LB BEN
<, K&EXF0.3-2mm TH 5. /o, BERICEEFICEEIBRIONTVWIARNAELZ V. Zhik

e (1933) ICHE SN N—=F ERAICHE TS, F72, BH(1928) IClE SN ERAD~NAT 4~
THALYRIEST D, BIRSEYE LTL, BhAf - DOray - BRIRORFEIIEY BEELE) 72 &2
H5.

HRIRERHE T, BERE T T D, KEER OO, HRRKEZIZE L, XEMiEdH D



B0 RIRHATCS T OAR RS i
AL LHA T L2amiE EORE LU X (RED LASRENDBROONG (BEHEREA X —5007, 56)

WOWKRDOT X H T4 MEEZRL, RFICIEOTHT, BRNEMBEEZRLTNDS.

50 < BAE A A ST 7oA A (GSI R43864/8671605 & U GSI R43865/8772702) Tix, 74k Y EAIES
WOTNNA RTATERMPLTND., TANA FTRXATEA 7Y LIEBT, 727 O5EMITHR
Thd. EEF-BHELZRY, BHAORERNLFREDONAT V7R EARAREL L TY
5.

KEDOHEIZHOWTIE, WIRMICAEEFEZRBO L2 ERELTRVIZDIZ, BABRIZR > TR
N, BOD/NREILICE S48 ETNI0OE 60 SE, BESMEBEAX - TN W, 70°E, KO
N20" W, 15" NE, BESMHRERA T —8H 5T N0 W, 25" NE OZEREE N HIE Sz, HR(1982) 1%,
2 BHEDIFEREI RIS D L LTS,

A DAL FAANT OV TIE, W H (1927) K OUEH - J7 (1955) OMER H 5. & H (1927) D4 Hr i,
ALO, KU CaO 372 <, CIPW / L ADFFETH R 7 = U > (ne) BEHINZWIT b b T,
WERDF Y LA ZERE (ns) PRENSNDRERMETHD. LM - T (1955) DY — X A 9B
(ORIFE) & Lo i Mo R & FRc e D & 2 A 137 <, 5m - i (1955) & TLS o4 o fk
BIZEOT A A VETIERY) ERATNS.



V. 3 #HAR{ERE (Gao)

AKEZHDWTHE, RICERD XS I DAHBDH 20, ARETIE, ZALEZHEMOELULTWD
TENLERERESE ) L LTELEDTMYHS .

AL, BA(1932 D)ICXY, HAEEELTIIHEARS, KRIAWRWCTEEES EMEENE. LW - T
(1955) (I HARERE LT TARNRE (FASE), SAREEME S TY —FEEEE, KIRTT ¥ Ak
(B ) EREATE. FIR(1982) 1%, HFARERI S CHIERBLIRIE R A, FAREEM F THEAS, KIR
TREPIERE EFFATND

BRI, FFARW - PR )7 R L R OE B )1 S K TIRIC AT 5. BB N Z OIS
IR - RIFE & OEBEOBBIIBE I TOARVS, SHAHENAS b EEL b LHTEINS.
Fro, PRMALRE TIE, RIFRECE 2 i LAERE 52 TN 5.

AEE, LG XS @b LOEBIORIND XS, SRAEMREERT. ZThblX, £
BER - MDRL - ORLAERIPORRE - 7 7T 4 NEALRE - MRIAERE R ETH D

HAAC RS X, MBS, MR- FoRiE R PIRCE, MR, 77 74 MEAERS L ERoZi
BDHH, WTIHRRO A KL BROR A TREBMT b2 RlEEZ R > TS, 205 b RIARITH
T D MRIAE A 1T, BRHR A ZES> O THBBEERAICH Y 32528, —BRICIZERATEATL O 2R
LTS, Fi, AEMRREZETH2 L, DIRANZVI LI, AEREELLEBLTWD. 20
T, A 19320) 2 TARIBESZHEAREOERFTEME TH D) LRI E > TV D LHEES L
5.

HARAL S DR b — MR EMIE, BERD U RA LRR AR EZ R OMREEE TH 5. BERERA X
— R T O/NRE I~ D ARGE BT, R AZEA 0. 5-4mm & HLRLIC AR Y, B A 1-5mm DBLIR T,
SERR BRI D A3k & FF o, HAREER S oML T, RDRATEA 2-5mm & BITHRLIC 22 0, BE
WEAb2-10mm & 720, MAL O HEBIE TH D508, BN S < ATV 220, HRWIFE 5 Tk
Y RAPHEE T D PR S

BAMEE T OB TILCEIXNR B, GSIR43866/8671610, FEEAIEEEA X —5/ 7)), HALOB M &
TEREOAKEERES. AHEOREILRV. BRI, REA - AR - DY ERANIBZEFETHDS. BEA
X, I 1-2mm O KRE ST, MMAAZERICE Y ZREINTVS. REBREITENLEBT L AL B
I EBIC A ON D, ARThDR T, B&TICAEOMBIAE ARV IALTHEICKRE LIEEEL RT
ERDD. RESPFRFLI2mAEFETHDL. U REAIFKEE1-3nn T, S—HF 1 MEEZ R
T RIS, BRREFELWR, LIZLIET AN T RXATREIRSEOTZE S THECTCHDS. LI
LIE—20fEFOF T, NEAHRECRAZB™ENOE L WENSELZT 5. AOAEYIIRERT, A
PIAIEEENL TRV, KREIIF0.3mm FBRE LML T, ¥AF - KHEERKTHY, RIEAICEZL
TWDH I ENSY. A0 1-0.3mm OREA - AR - B IVREANLRD. INVADA FBRLRLL.
Bl 8Clx, Y ay - BhAf - RERATHMRETHD.

A RERAERPIRE L, BUDCRERS, HREMEOEAT, BBRORAREENLTVD. F



KREFEFE S OMAL DT W& LD LICE ZERERT, Hff/eA AN RETE S (GSI R43867/
8892903). A HIFHKLKTO.5-1mm LMK TH 5.

BB T OBZTIX CGEMXAR A, GSIR43868/7383103), A - fHRfA - # U EARXIFEERTH
2. K2 MK 3RO b, REREIRES AT 2. AR, FAF - BHERT, K&
S1E0.5-1.5mm THDH. FEAER, —RICATHELZED, ERImBEOCLONRZ . BYEA
IE, CEATE - BER T, RIS A MEERRZLIHENTNDR, EZIT AL T AT REL
ECHERTWAFHEERMERAH 5. KES1X0.5-3mm T, H—/L ANy FEFEITRE7Z 5720, 4K
Ak, - RBEERERB THOT N TIED D BVHRNREFHLEH O MG ELRL, ~AT7 17K
HEERDIERDDH. BS1F0.5-1.5mm TH D, BRERIIRBE - EET0.2-1.5mm TH 5.

RO T 77 A MEAERE I, FARMEREOKER ST RICEL LT\ 5. #ilfaElh o cigEon
efktE BT 50, HRUCHMN D LEHMMTaLE T, BAECElT S BRERIEIZey MRT, BA
R EET D

BAPEE T OBLLE TIE (GSIR43870/8671302), HIKLOD 5¢ B A JEIZ LAY D B O BES & FF > TV 5 1
REEERDOEATHD. BEalE, REAVDSAENZNITHELS D, B Y EATIEFICHR0. BEED
RESF R ImmAiETHLIN, REATHZmZBZ2b0bH5. REFITIFLAET, KK
Imm, FiGE-RBETHL. ANAITER Inn, A -BEOLEMEZEZRT. BERICIY &N,
EBELEGEWRH L. KR&ESF0.5-Imm TH D, AAITEMHET, EHOKE Z1L0.1-0. 3mm, HLH
FHUR DM Z R T, SEWIEH Y BRANE L, FEDZNITKH S 2, RERA TR R, BI85
e LTid, REWEY - BhAif - Doy - HKA - RBARENDLS.

MR R ERAG R, BEBNCSORO R TREDICHA L, BRERE &4, AEITRRELTV5.
R (R, 1932a) & LTHE SN TWD, ARPDAd, ARREALAARARESOERICAD S
FERO LN N7z, BURERIE, H—A ANy RMGEELTBY, PYVERATHS. EffleniE
EOECRERNLRIMBER 2RI LB 5. FIR(1982) 1%, WO TRERIERME ] 25 ks (B
Z 5 S RIRHARCE) OS2 BT 2 L2 BTV

BB T OBZRTIX GEMXAR B, GSIR43871/8671409), KLl % #l 6 B MK fh 23 D20 &
U, MEEOREIIRES LT, FREENRME#ETRT. RIEA - A - DV RAFIZEEETDH
5. AEEMTIREREVPEOMANAZEL. BRAFKE S Immfith T, L EIT3mmITET D2
LRHD. WMARARAERP —EHICTE TCEBVEENRE LY. HORHEHEELZR>TWD. AT, BE
lmm (& & TRHFEERZ LTV L2, WCRRT3mm FEICET L2000 H L. B U RA T
T, RE ST 1-3mm A —fRA7ZH, KMZEHL2 60T 2mBEOLOLH L. —RICHBRA
BENBEL TVD. N—Y A MEELRZEL TWAN, TANAL R TIATEREZZONLEO L LIXLIE
HoH. BERIFMALTO.2-0.7Tom TH D, FHET, EAICEELTWD. ANAIFRKO. 5on
T, WAkt - R EOL AL T,

AZE DALZEAA RIS DV T, FEA (1932a) JOEM - i (1955) OG0 2. 8 (1932a) DEE RS O
SIHTEIE, Na,O R UNK,0 ME W23, A (1932a) DFAHLLER - K (1955) DL, — kB
HERICEDD & AT



KAEDBREROK-ArFEIL, 63.9+F1.5-64.9 = 1. 6MannfF oz, ZHIZHODWTIERIE TR,

V. 4 5Pk (Qd)

FHERRRAE L, KINRPUE, &7 2 riREOCKRBIRIC, AUERE - RINRIEREE T ORMESERE L
T/MBBICHET 2. WIRAICITPRIO BER: - ANAZ R E T 2HROEATHD. KAEFTIE, &
RE~Y 7O LA ZHPABTH L. RINRFFETIE, HBEER O AP A % .

BEOEE N OB TIE (GSIR43872/8672404, KRAE), REA - Ak - BER - ANA»LRD. &
FEAZO0.5-1lmmDRKE ST, WBHUHENRRE S TH L. ARIZERICMIET, E0OHEMOM % T
HLTWa2, RAFFCHEET 2HMITEV. 7Y RAIZIEEA LR, BERITLEEET, RigE - %
BEnZatkz i, K&ES1F0.2-0.5mm THDH. FU 7 A FEFOLD, RUHRKIEA R EICEE
LTWBb00855. MAAIE/NE S ERO0.2-0. Tnn T, ik - RkBAOZOMERT. BUKSIEY
ELTHIRANREZ L, S, Yray - RRAZRERS .

IV. 5 FHERE(Ga)

HHIAE AT, BB MEHRME ) XS oA B I b A Cid Sz, Ik - feik (1983) T,
AL« BRI - CRUIZK SN TWAEN, AMIEHIE CTIXIZEAERBRET, E2r0oaMIEbT N Th
HDT, BMEIEI RS Iginode. BRI - 2R BRR EIEWHEIRIC AT 5.

AAEF— RIS, SEEBEIRHEEOANA G A BRERALRE CH LN, MEOEIITREW. RV I E
AL, 1-2em TH =LAy FREZLTWD. AEET, AW -HBAEOT— Vv EELS. AGimi,
sy MRIZEALT, BOAKRMELRTI LR 5.

i LR ARAE & 2, 260 m -2, 350 m AT TIX, RERUE O/NEREZ W L T\ 5. NEILITE 7 CIEARIRE &
OREFRECE 2 B & T BICBERE 52 T\ 5 . Kl & o ik, AREREITMEIOT 7 Z
A MIRICZ2 D, Bl A 5 30cm-1. 5 m O THEMME 2T PAT 28 L o RO T < 2 A b E 25
LTS, RTv & A FEEAOKE ST, KK60 X 30em TH DA, —HICITER0cnBETH
5. EFWEGORTIE, KRGS Z/ME LALKZ 52 T05. BREKRES 1, 230 m TIX, EEK
m®D7T T T4 FENLTKRBRBCEICEL TWD. EfilimoEmERE N4 E, 30 NWTHD. 0D
RIGFHEAE 1T IEE IRV ERAEN 22 T\ 5.

RARTIE, FARERE ALK -FIr /5 ORiE CH LTV 22y, FARERSE PICIE4emiE &
ORI ENDIRE L T2k DOR T <2 A4 MRBEAL TW D . RIRFJE TR, A 5Pk %
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HElpoTW5D.

HHE RS OB (GSJ R43873/8671011) ({8 - L (1966) D KRBIR DB & B2 5 < [ —HLm 2>



B7FR AMEEBEOK-ArER

Lk HE O VT -~ T aay Nendad
Gl WARIEMS 8671302 4.46 1126+ 16 63.9+1.5 29.7
GSJ R43870 +0.09 1143£16 64.9+1.6 29.1
G2 WHTEME 8671011 1.22 240.9+3.4 50.2+1.2 29.6
GSJ R43873 +0.02 252.5%3.3 52.611.2 26.8
Gs KNRTE % 8682106 2.49 559.8+5.9 57.01.3 11.9
GS] R43887 +0.05 554.315.8 56.5+1.3 1.4

AB=4.962% 10~ %/yr A8=0.581 X 10~19/yr ¥K/K=1.167 X 10~* atm
WE : REHRK, EERANe
G, G2, G3 RREOMAR B LRT. FHFAZMRET.

LEEINTWD . RMFHE DA WERES TIERbHEREATH 20, BME T TIERERIZAL
DX TNy RERDL, DPPICREBAICEEL TV, Lo TABIOREMIZ50-52Ma L,
By - FEF (1966) 0 42Ma £ 0 (Edr Ay, (5 R Hs On g - 1238, 1983) o3I A B B BLTE [
62.3 = 3. 1Ma KV 10Matr WER L oo, T, S - WEEFEEO K IR E 8 5 W E O
WESTHESTWD RN H Y, EMRARERS OERFEREZTL TRV D EEbhD.

RNRAE 25 (GSI R43887/8682106) D 56-57Ma & W 2 EAIE, KRB OF AT RE (50-52Ma) &
DEWERE o 7oA, BNRO XS ICKBIFRORBHIE R & 5 & ThIE, 3R Ik o f LA
(62.3 3. 1Ma) LV bH L, BABEOMRLESTS.

}H

V. & F =

K M 00 B0 5 = R0, /N - T L T DA MR & 2 & L 7= gt i o0 R T8, s i 0
D/NIE, FERTEOME & BRHIE R AR L, NS - PILETE &R - RS SR O O BE 5-Tkm DR
e D HARMEE X T & D KM Hs GEJIFRRFE 71— 77, 1958 5 /N, 1980) (21, KA HERE 2 & &
L7-fif ittt o RIERECEMBEN AT 5. BIZ, KMl - FmgEERo @i, fatto QiR
T RE BRI 72 E SN LT 5.

T O OMER KPS IT, HBAOMEROESHORIEICE > TR THfMLTEy, £7
7y 7 O ORI ITE#ER AL . B2, Rl &N - g S o An T 28 = A E &,
ANAR(1955) 1T —F5 U CHRER B & Fr L7223, RefRA IS 13 g 6% 31 o0 /N 1T s & fif o it fe B8 oD g5t
BETOMBEET. LER-T, TITIE, RBEMICRDD, RO X4 240 L THESR
THELBIL, T ny s TEICEKTIZEETS.

V. 1 H K&

W& A9 I LS.
wRh AkoMA ML, AXIEOMIICHET 5 TRk fﬂ%ﬂﬂhﬁ?ﬂ@%?ﬁﬁﬁﬁﬁi&#‘bfé}ﬁé?‘é



IRIZEB T2 ERIRNTHD.

A ARRINEH o BB LOR UL, SARATERICh T2 0Kk EER ST 5D0HRT, L
Db AL~ L R)IWE Tz D, BILIE T, RIS O/ ICBBET 2 SR E ] XIE %
PDE L, @ RF AR A D B E & AT A P B G S oy AT T 2 R E L, & b ICE
RIgh EIICAiE T 22, ZR5O5MIZREL T\ 5.

BF ARG I RO f g o BIFTE XM LT ey, TERME | RIE iR T
AJGIRIFTEICEA TELD. NIEICESTEDND.

TR ) G IS C it e FEbE 2 & B B RS &£ C 5 MR IC X 4y & 47z g, 1980). Z o4k, ME
AL ) BRI O BRI B LR CTH A Th v N - 27, 1983), ARKIEHkO FE)IWELRTH
ZOX5yE BT LS. BIWELAE OB E &V ACHE L, BIEE RO R LEE & 3IEFE I
B=DH, SAinkEELTBY, JHICIE%RRT D X ICHMBRARES> TWDOT, A TIEXBIL
TRHT 5.

AR BRI, R OKE - RGO EIRESCD A D EIRE AN ES T, WEESEOME
Tkt

LR BBOXIEOHTH T 5 & O R EREBMILALH LI A ZET D,

® ARRKEHIROFAEHE Y I, BBz Ok LEIcxbEins. Lo, BIIEEE o H
fEiE, b LR 2 HEEAICHR L, TOAMEITELL, BRERETIRVICHZ L, B
Wi JE D O MBREE DBMES b BV F o THEIBIEH OB nxt L i3F@E RO PNE L IS TH S, F
7o, Bk 5 ko0, MERME] KIS CONEE - ¥k, 1983) O LT, HFARBIZED - LFEHEIL, 2
D%, REKMGHBEO TR KE ONEE - 7P, 1986) OFREMA LN S/NIEICED L L & L. 7272
L, 2820 Th, HERBIZEDDILTHRMEDD. ML, ThEThoHESRBI V.

V.Llyﬁ%%E(Nw

f#  SAITo(1961) TIEHEABE L TRBEIN TV DA, FiTHmA LTV, IER - A (1970) T
VAR A XL, WRTRAETE E L CHEARE R LIS RE L TWD Y, oA SR A i e
VD2 TIREEEIEA (1976) KW - AL (1976) O W= RIEETEICH e A THEIE L T 5
CENTRNENCE NIIEE 4 i St

A WA R W ST oA, TR K R T 2 TE R A AT SR & AU AL - B T S R
WaEZLTHMm L, EERE, FicdbHick<

BF FERIZEEICE2h TR L{Wi?ﬁi@%?%ﬁb:%ﬁﬁ:%bhé. AR [ P S VAN Ay AT T D
PSS ZIER CEAFLEICH D8, ZOaMMNEMEL TRY, %Rk 2 X5 it kOTFIERE
b, ZTITHbATHMEZKS L TRLWTS.

BE ARIEHECIIRA. RET ECIZAEBEIZ (1976) 12 LR 250 m. FI2AL 5 0 E 5554
R CIE, SEEIEA (1976) 12 K iE 450 mBA k.

B i, BEDSEARE, KE-BKEAREZRWVLDERSEN LY, Mo E g 0w s 3
B mERE AE AT, WAEIE, KA -HRKEARR TL INMNEERZET. WERBO TR, SO



Ve — I PRET LI ENDHY, BEBOMLBELL & bICHE O L FHBICES. ARV L
WHEIRE DT 280300 BE AN T, AT T REZT 2o b H 5. TR K O
TR, M e L, ERESRTVD

LR ER - WA (1970012 Jaud, AfEE, TR [X0E ko & AR &) IF0E & mEE, fMibax
47 TlX, Dorothia sp., Haplophragmoides sp., Zonule T %.

wE Ao - EAE - BRERORLEBICR 2 b F A LI S D

V.1.2 HEHE(No)

amd B PR (1964) I8 D

Bt AL SRR B TR,

AT AR IR I P Ui 5D O o R R SOVE BRIy AR AL e, A R)IEE, v A

- WLk Iz S .

BF WEICTRZW 27D ARKKEHIE T T E OBRIIAFH T 22, MERME) KiE
HlkTIX, FTOEAFSEHEICES TERD .L{L@L%’Eéﬁ@(ﬁﬂ%ﬂﬂfrﬂN) i MR T ER) &%
BEROLEBOMEKRICHD

BE SfiKmETHY, LrbWEICTREZGEZN D -OARKIFEHMIE CIEAH. [MERME] Xig
Ml TIE, 700 m.

B KRG -KEERS, M- PRDEROCENSOHEENSL 2D . HRERBLHRIB VT, M-
cp LT e A TN - N RE S8 T D

LB fLARIZZ LW, BHH - AR (1964) 1%, NI O E TRAETEH» b A IR B % O Portlan-
dia(Portlandella) cf. watasei, $72, [MERMH] KiFHE O /8o £ B2 5 Cyclammina cf. pussilla,
Haplophragmoides cf. reuzi, %£7=, [Aliftisifin> 5 Cibicides lobatulus, Rotalia deccarii % U} Cyclammina cp. 73
EOFLBAZRE L TVDLR, WTFHLBRENRREF TR, AERELL VO THICHFEZLEL
LTWh5.

R E T EAR (1964) OB ERYVE RSSO —FITHS L, A Tl/MIEIE L TWD, —J,
BRI BV T, BIR(1964) 23K 4y L2 SLIRTRATE O T o —Hi%, B FEEEIcMy L, FREIC
I TWd. Ei, M- WA 1976) 1%, EE/NLE AWERESEBO ML AR L, HABIC
BLTWD. Fiz, KB (1976) b HFAMYE CTH 2RI AW A AE UMK - B/, 1950) 2%k LT
L0, WTERLAKRKBRZSEETD2RILCZ L. 2O FALOBKEEIE, FHith iz 58605
WAL & ZPE L (HH - SEk, 1964), BRJIFRIZE 70— 7 (1966) 12 Kavid, SRk & R
JIWTTE AR A3 A3 2 EARTEF Y G O/NLIF ARMERERE L1, EEn2 BbAalc2 of@EfEN RS
NHZEEFEHLTCWD. Zo Lo LFESMEIE, TRE) KRR /N EIZ RS 2 i e i iE s
ML, AmHIVEAE R E O TALSIE, ANIE O EBEREERE Th D RAEKEME DY, £/, Biczo
TIEEBE L 2B ERESETHEREICHY T HERINMENRE TN ZERR—Y VTORFENDS
HAEMNE o TWD OINEE - JR3, 1986) . HRAGEEPCS HEIE, TS M [XI0E Hsk o> 3A Hi i 4} 75 52350
cTAbFIZm o THARR L TR Y, BIILFAE ClXEEE Leafildmbh Ty, 8256<, X



MLTWLbDLHEESND. UEDOZ LN REERENH L bOD, BT, LEBEOT
fr, BREFEO LALIC < 2AMIEL, TABICET 2 LEZX D28, LEEHE & OB R) I EE Lo
W L DX R MEAIC L 2ER2 EAS R BB ZET S

V.1.3 &EEHEA)

& I (1980). Ak, HRXHA DA EA I E LS, MEIRME) XigHs <6 B L
TRV, KREHIETH MR HENO Th 2 THFRZR T2

R ARIEHEETE, KEMNFFEBRE 5

a2 BRINEEICH - TALALR - B EICAE Y, B)IRASE TR 5. WiEes ik, AR % 7
L, LIFLIE#ET5

BF FRIWEICTRZE N2 72D RKIEIE CIETAE L ORI, MIEIcEGICEDNL
%.

BE AR 72D AR (GLHMNT A 250 m) .

B —MRICIR O - KK A BRSO A RS HENER TR T VT HEES /N E O R ENE L
AN

FITA 9618 BT F ~HE < RIS CIE, R 20 mBRIED AL ST 5. R B Iy 1
NI10O'E T, d~F 727925, HEOBRNE40-50", HEOMAHL 70 -80" Th 5. HEllilhN ST
J8LWATT 5 2 LRZ OB, BREOIIEFIEN S A TR T T TIERL, BIKEICHES K7y
riEt & Bbhns

tA ARREHIECIEERL I TR,

*EEE N (1980) 5 AJE e LFIE IS 5.

V. 2 /I )=

mE AMO93DICLD

B ASROMBEHIT, TEIEME ] BRI O 4 B LS 2 & SR 22801 2 BRI L T
H5.

S R)IWE SO CIAPAI O FEE Z 22 U QORIF R H RIS A3 5. BRI ELATE & Rk
J& B OVINAy — v L 7 g i e & o0 [T U @RF I ARHS SOl S L CTARIC BV 2 U AL & 72 LT D BT 4y
A9 5. FERUHTE K OV - LB A8 & o TIk B st o RIS m A2 o LA R PE 7191 4y
i N

BF HABICEATEZRZY, MBICEATEDNS. WEICLs TToRmARHL THY, %
7o, RAD/NHERICHERT L TV D728, WEIE, 7y T T TRBT 2 GE2RSM) .

B AR, BEEOSROE - ALY, EOESRLIEIESE b ES L ORE
AR - WEREOEE E T, —HBEKELRD.

B %< OWEREEY - MW % PE L (Tanaka, 1962), F7-, Trochammina % M2 % R4



LZAILMBELRT I ENEMINTWVD ER - ik, 1970).

V.2.1 HURERE(Ys)

& JFE - EER(1955a) 128D

B b ZEMABMNIRERE - ABME A N R

ot FEER/NS-PILWE, RAERREIcEoh, WEERICRET S BRI RES B s
TITFRCHTT 5.

BF THEELOBRIEEEOLO AR, Lo TFRRBICEATEDNS.

BE #9750 m.

B FI, BEREEEENLZRY, THIEPREDERRT IS H 503 2RICHEN A LA
JEE R, WEITEIRE - FIREOPR R L <, BIROFATERNEET L2 L03H Y, —HEE
L%, BT EE 2-3em DYEHTH SR OUERE - KA OB D R D BE RS, REAIZR SR
T L Hm T OV AE B & R ASE R Z L.

ST WEEEREZE 7 v — 7 (19568) O Kaam W e ss #E TR Y L, NIEICle s s . HE

R (1955a), SEEIEN (1976) DMWY ETRAEEICY 20, RV /NIt Eshs. —J)7, K
JE LN - T (1982) OMIRIDE Ve 8 LHIEICH Y L, £ 2 TIREFoME It L T s, 41
DOREFRRDED T, VTN BLREREZRET DIRIICZ L3, HHECH B @ T BIR 2 5 2 T
JEICx e 5.

V.2.2 HmHsEE (Rou, Ob, Rol)

wmd AR (1938)1F, MM AT, AR - K (1958) IR IR AEfEA oD 2 L%
WA, BTROBIRICZ LY, AWE TIE, WmHEE L35,

B L ZEMEMRNZROARRSEN S ST ORERVE T 22, EIHkE R 2 IRbE
1E, BB MBI NG 2 DA EICE BRIV A R L T 5.

2 BRI R S CAAERICB S UF A2 L TR a3 5. RWERIWE, Ex
FER g Wi 7= % .

FICERE N BRI A1, £ O O KE LA TR HELS, RIEmMRIC DITHE > THL 72

0, HETEEKNES AR, WERTEAZEMERMRAIMEMA I TENLENRETS.

BF @A B AL TE S I e A A, FRE 2 SIS AT T AL OB E & X
BE Mg oRRICH L. ATEREHICHENR EE T 2mEE (ER, 1964 OBt ESS DBk O
ZOLRITHY) BREL, Iz EMTHOERET L. HEMELHFTBICESCEDND

BE TH&IZ, 1,500mBl k. E#IE 1, 500mBL E(Z 005 6, BUIREDAE 13 & R o) Ak il X p 1L 3 ¢
RRKERY, K850mITKS).

EH O OTEIEEC, UEDERAELE, E, BEIRE, ROEENSR D20, AHEREF L.
R AR B R ORI P T, WA RAE AR L, oIS ITRERE N ER L DR, &
FFEA T I ALE TIX, WAk O S OB R E RS L OEEN RT3,



FRINAG M oy Al 5 AR 1, PR - WK R IRAE OB 2T E E OB AT 5. oy
WCHBERMEEZ 2L, #en ORAGQEBRKEREZROHELH D, WHEIE, M- PR CLiRmE
(20cm F2JE) 5 Tl L AR T Z L b H 5. RRIBHI PSSO G MHEORINAREZHD & L
TAT RN Fe T U, BT R OV )1 45 A0 % C I b o0 B R - s A8 S B (5 23 1K), /i
JE O, HiEOERR L b E L ARIEHIEIC KT 2 MEMEOMREZNECLTND.

BN O @& A 2 [ > T, RIS TE, FEBOES S 10cn-EmA—F — DR
FRALENPEE TS, WELRENENENER RTINS 5. W, PKE - I~ AR Tk
RVLUBE CRILERERT I bH 5. BEICY —A— 2 RNEETIHSLH L. BRESASTW
BB Z &S, BAVRORLE T 585 b H 5. WEIRAITIK @ - WK @ T LEET e i, JE
SN THMALL TWD . Eie, WE /MR IET 5. —ICWE - DEEBRIEE & OAJE - B
DECEN D B ITEY. BEOBIL, Ty — b, BIKE, ERE, BEER SO/ - KEOMEELD
720, WEE I S L B 5.

VR PTR O BB B A 5 FILAEH A0 T, WETRE R0 BT, BEm RS T8k
OVNEEE 2 Pt WEIRAIL, RE-BKATHERISNTHNDIZLERZ V. BESCHERENDRD L
CRREBE G LB, O LML ARSI ATV D, B, M- PRCE I
BERECIRAG - I~y ARERL, BHOERENRET L2 bb5. —HREMEHT.

FT AR OB 2 5405 T, MR A S TDAE A OES R ERE & O BB AR L
oM EREDEOFREMABNREND. WEICIE, VyTh~v—2, TLb—FrF ¥ XA POV —
N~ —7 RO — R¥x X b EERBOHERMEES UIE UIERET S, AEH T, RERI 72 R RS

g

|7

F5231X G RE TR OMER LI T RET D 7 — R F ¥ A R OMIKE S ATE )



WiEZ BT 5o bH 5. & LEE, ERtEo B - RS R LIbE OB SR ERSE L OAJE
REEND D, WEIIE, FHEOY v TNV~ —I Y — N~ — 7 R EOHERMEERFEL, b P
A TRWELIRA DR EET D WD, Eio, NEMMHERBIBE VOB T, Lo &
M2 b HRRWNLEICAEFBT 2 20-30cmBEOBENS RDOWMBERMNEET 2. BEOBIX
NHEEREZL Fr— |, HE, EREREEHE-ROBHEMTILALETHS.

L, RICHAEWEREELENGRY, Mo ESSHERAN B L, —HEEEZES . A
3, HFRE-REEEr 20, P-HRAETHOMICHEEL 22, EAHL) v TV~ — 2 BNRET LML H
L. WAEOBBSWEREEOREHS T, BEMHEZ TSI bHY, £5 LEHSOWEICE,
10-20cm ROARFAIZRRAEHRZ G, WEHBAITIHEFAREMEZRL, FITERORBRET LML H D
BE L, BoemATFTObONREL, Fy— b, HE, @lEREOBENEETS. K - A1 (1976)
IZ ENERIGE CRRE DORFRACE) T 774 PbEEND.

IR E N D BUR DS T, EICHIR A L A DEB R WERE L OABN L) — A S
T, WAEE, KAG-PKEZR LT -HETHD. HT-RZEHOFETIH S LH L. BREICTHD
KAORERZZ LD, B ERLRENREZET D, BaR LS, #ERAFKZ2 L, Hioen
DOREHBTHANCHEAE T 28 b dH 5. AHFIEN(1961) (2 KL, R WESE ORIz 7 v I R7%
WLERORE SOEKREBEEZ G, ZORKEE, BERSLHEBMOAEEREZ LS, BIISIRICS
T@“émfﬂ FE(%ETE FRE)ICE S BPITW D 2 EREML TWD . KT (1983) 1%, EEERUKEHO

YENFECTHREAAEZEMNICEDEI6mOAGEIKAEEZ AL, WIERKE IR LTV,
I, ARG AITERARET S, ZOBKEIIUEINCH O ER LT ahiciEn s
ZFOREE ETIHERSN TRV, BEIREZ, BOMCREE RS

{E"  THER5IE, Haplophragmoides sp.( &R, 1953) X°Mercenaria sp., #2513, Anadara amicula
(Yokovama) Patinopection cf. %72y, %< OWFESKREMWLG OFEHBIHE STV D (KEF - KL,
1976) . E£7z, EHAHE, T oOEEPIEN(1954) 128> T Ostreasp. U ={bADFEH R HE ST
B, TIZ, SLREE DI TR XU 5L 0 G IR 2 58 0 R AR A R E T E s & PE 9 250 & [H)
U v =1t (Echinarachnius naganoensis) 28 45 S LT\ % (A FIEDy, 1961).

b AR o/NIFIC K & D

TERIE, TR E RS O KRR HE (IR, 1953), IR > T S B TR T8 (T
1955), [MEHeuti | BObE s oo BFEERIE O - ek, 1983), mAfmft iR oL esE (&R,
1964) 72 KNN3, THRUF ) XU o G s 5 g i il 4 5 O - e, 1983 TiE, A
(p. 44) T, /MIEICHE LTS 0IC, WEKALFTE, HABICKSAARK-Tho72. T2
TLEREOEIICTELTHEL). L#E, BIR1953) O+ Fibgiea iE, K5 - /il (1976) OO
HAERARICHYT 5. LEICkEN SR AE T, BHIEA(1961) O DJE, BEIIHENZE S L —
7 (1966) O RIE LSR5 JFITHH %

+

TLEY
V.2.3 ZEUEEO)
WA R R (19500 1k B



B ARE T, R RET RS OMRER VLTS,

N AHIMAIERO AR L, KEFBTHE SRR G ~ERIZ oA L, KERE TR
5.

BF HABICEACTEZRY, Lo®RBELITESLRVLUEBBEOBEKRICHD

BE £ 140 m.

B KGRI SE - BEDE»S 2D, —HTRAIHRKRZRWV Ly FIRD 5 WV Ak o R HLHI 72

WaERE G, BEMIBLEREZ R T enb 5. £z, BDHEIRBESREY O #E K O EIRE DS
O W A Hete
R ARBHIECERERSATHARWY. MERME ) BE R O TR g ik ¢l ARk
L& LET 5.
L RPRECFEBET S VB ) BbE OngE - g, 1983) K ORI RO T8 XiE g, 1980)
D/NIE D ZENERE IS 3 2 2%, ARRIEHIE L O oA KO 7z o IcZ U< B BiiE & wk
ST HILITREETH D, MEHRME ) KR E Ok E E 8 L CEEMIC K L TORT.

V.2.4 E#®EO,)

A R - R (1950) 12K

MM AL T, KA R ORI LT

S AHFRATERO %7 L, KEETE 5 5 R ~ G068 o sl & BRI 5 L, K

FOfhsE C o9 2

BF TAOEYME, LAOAMEREE BESRO LB ORKRICSH S

BE #5300m.

BE KE - FIROHKWE - BEDENLRY, ML S T R EMKR S W EIRE O M8 %
e

£E ARREHETEEL ST, TERMBE ) RIS O T [0 8 3 AR iR
ML 2L ETD.
b AR CE BT S VERME ) BbE OnE - gk, 1983) KOO T XlE Ok, 1980)
O/ E O BT 2 23, ARG HIRIEZ O S0 KR O 72 DEIZZ U< TALOZLEE &
AT LIIRETH DA, MEHRME ) XIE R & OBt 2 ZE L CR-EMICKE L TRT.

V.2.5 A#tEE(Km)

G ANHR - R (1950012 8 D

B KA E G TR .

S AKMRPEREZF AL LALAE IR - B R R IS Y, ARl & R e (Wi 2. SUEER
L, LIFLIE#ET 5.

BF TRoELSE, EMOREHELELES, —HBWiBORKRCHS

BE #300m.



B RERCG-FIKE (AT 2 &K G- 518 0) MBI A - BB A K O E OB 2w B es &
DHERENDRD. WAEITEKREAOMS bH S, M- /NMETHET, REEREZRTILNHD. F
o, BAT AT ABNBEENS.

bH  ARRIEHE CIEIE R SR o203, BREERIIE I TPt A LYK & O BIKEI LA O
ERH DGR TIEA, 1957 5 /MK - BER 0 1950 ; HH - B, 1966).

) IR O/NIE R, 193D C&Eh, TREF) RIS o> /N1 e v o i e a5 8 o — 512 st
L, BIOCHREREIE (BR - A, 1968) ® LA7ic< 5.

b

V.3 BELKLEE (L L H, RO L2 LS H,)

& R - i (1968)

B AR CIE, KEME T2 &R BRI WETS.

A AR M R RO O A = 8001, 000 m AT D @ FUEIC /A AE L, HUF KOV IS #e <

BRF MERAEHELOEMEIY, BHAROTLOARITH LN, BEMEO LALICES CER 23K
TR O AL AL T D ACK B KB Y, SR S BILKICE OB OEHm EE 2 b b
e, RAEME L EILOE TR RESERICH D LB bND

FRRFHLC T2 729730122 s O, 1980) & EAZ R L Z2 14 O, 1980) B 7 5.

BE #200ml 1

B RICEE2E U< BEEAME L E . BN TR L2 s AR O 5 L 7 F R A0
AL - HEZWAEHT, BMET 2 EREAMENEYD. §F T, BATEC, RERE
WEEE AN LR, BEHEAbEEND. REAITATE, Sitkz L, HEEATNHBERT &R
ZV. HEHAIE, BE-CRARBCRRObObH D, AT, ARA, HmEa & OYRERE A 23 DAL
Wik A 292, MR L2 AT, (MERbE ] MiEHhERC 2000 L, RRIE#E Tz e A E#Hic
ZLWVA, KREZ (B lenflitg o) WEMAMMEZ ZRICED I L THEBNHT O LREBERILETH
5.

*E 8RS IED (1968) 1, ARMEHIBIZ /A9 28 Ik lss, T Rigsko® - =%, &
B [E MR O 1L - S RELAST IS AT AR EE AR kUSRS RER L. 205 b, ikl
AL, BUKLEICAREASTEARD ZERA LN EI N Ok - R3T, 1986). MM E ) XiE ik
OE LKA O RERICE D K-ArERUE, 5.4 £ 0. 3Ma (i - £, 1983) LB s h Tk,
fEBT A Th 5. ARREAL RG2S TRE ) IR IS 230 ToAi 3 2 8Ttk o & 1 ks &
FFEFEH OB HY & B E D

V. 4 W JE

R BRPEHOE =B R LEIC LT, AR (1931) 234 .
B AckoEAHE, Ko [RE ) XEHE O R BT/ S PR L& 180 TORIEINn



WRTY, REFAHEF D P RICHT TOLFIINEW O - 73, 1986) Th 2 N REHENEH T 51—
ME7ZR <, AMEHETHRETH L. BB 2 X0 ICKEE I L ICEEMICH M ZED TH <.

o B)IWE DU X, A AL IZ B W2 U & 7 LT L, FR g & OV g -
LI T i P > DA, W i AP U T 1 AR oD B A U A AL AL R - B R P T T IS A O, R R S O
AN - LR A TR R AN R SN T E QR A LT W UFER WL ] FRNC AT
5.

BREF /MIBICESTERY, BEABCES, —HAES (TR Kt c@bhs.

VW DU TR A R (TR 25 ) (X Ik oD KBRS e Ve 2 B0 ) « S T b 2 s g B O 2 i 4k
1E S D AKBE K BETE D70 .
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(ABSTRACT)

Crossing the central part of the Omachi district from north to south, is one of the major faults
in Japan, the Itoigawa-Shizuoka Tectonic Line, which divides the main part of Japan into two
major geologic terrains, Northeast Japan and Southwest Japan.

The western part of the Omachi district is situated in the eastern margin of the northern
Japan Alps, which comprises mainly igneous, sedimentary and metamorphic rocks of pre-
Neogene age, and the Shirasawatengu Welded Tuff probably of Pliocene age. The central part
is arelatively low land covered with Quaternary beds, and is manifested by the N-S trending
concealed Itoigawa-Shizuoka Tectonic Line which terminate the west side of Fossa Magna.
The eastern part is a hilly land composed mainly of Neogene sedimentary and pyroclastic rocks.

BASEMENT ROCKS OF THE HIDA MARGINAL BELT

Phyllites, serpentinite and other metamorphic rocks of the Nishina Mountains in the western
part consist of a part of the Hida Marginal Belt, which is a structural suture zone between the



Hida Terrane and the Mino Terrane, probably formed in latest Permian to middle Jurassic
age.

The metamorphic rocks are sparsely distributed along the Inugawa River and correlative
with the Omi-Renge Metamorphic Rocks in the north of the district. The metamorphism likely
occurred in pre-Permian age.

The Kamishiro Formation is composed of basaltic volcanic conglomerate and sandstone
(**greenstones’’), chert and shale with a small amount of limestone. The chert commonly
shows current structures such as cross-lamination and parallel lamination. The formation yields
Follicucullus sp. and other radiolarian fossils Permian to Carboniferous.

The Happo-One Ultrabasic Body crops out in the northern most part of the Nishina Moun-
tains. The main body is dunite, which unusually includes (cleavable) olivine with deformation
lamellae and xenoblocks of crystalline schists and Paleozoic sedimentary rocks, and later was
partially metamorphosed by Cretaceous-Paleogene granite. Recrystallized minerals are
tremolite, orthopyroxene, talc and fine-grained olivine.

Minor bodies of altered basalt and dolerite intrude the Kamishiro Formation around the
Ichiyasan Mountain and along the mid-stream of the Inukawa River.

The Kizaki Formation which contacts with the Paleozoic Kamishiro Formation by faults,
comprises shale, and subordinately neritic sandstone and conglomerate. The sandstone and con-
glomerate include a large amount of volcanic rock fragments, similarly to the sandstone of the
Lower Jurassic Kuruma Group that crops out to the north of the Omachi district. The Kizaki
Formation yields Nassellaria and other radiolarian fossils and plant fossils, indicating Jurassic in

age.
LATE CRETACEOUS TO PALEOGENE IGNEOUS ROCKS

In the western part of the Omachi district, there are the Kizaki Rhyolite, the Aoki Granite,
the Ariake Granite, the Tsubeta-lke Welded Tuff, the Shirasawakoru Sandstone Bed, the
Jiigatake Andesite, the Shiratakesawa Tuff the Goryu Rhyolite, the Kitamata Welded Tuff, the
Okawazawa Granite, and the Kanazawa Granite. They are late Cretaceous to Paleogene in age.

The Kizaki Rhyolite is mostly made of rhyolite welded tuff that contains rounded quartz,
plagioclase, anorthoclase, dark brownish amphibole and biotite embedded in glassy matrix, and
essential lenses showing graphic texture under the microscope. The rock was once named the
Kizakiite (moonstone- and alkali amphibole-bearing quartz porphyry) by SAsakuRA (1932).
The Kizaki Rhyolite is intruded by the Aoki Granite. Both the rocks are similar in their composi-
tions; they include rounded quartz and predominantly potassium feldspar. The K-Ar age of
biotite from the Aoki Granite is 64-65 Ma.

The Ariake Granite is a batholithic granite distributed in the Omachi district and Shinano-
Ikeda district south of the Omachi district. The granite comprises coarse-grained hornblende-
bearing biotite granite and aplite with porphyritic pinkish K-feldspar. The K-Ar age of the
granite sample from the Shinano-lkeda district is 62.3 & 3.1 Ma.

The Tsubeta-lke Welded Tuff is rhyolitic and contains plagioclase and a small amount of
lithic fragments. It is thermally metamorphosed by the Kanazawa Granite. The Shirasawakoru
Sandstone Bed consists of tuffaceous sandstone, mudstone and conglomerate. The bed reaches
150 m in thickness. The Jiigatake Andesite is an autobrecciated lava characterized by a wide



range of size of plagioclase phenocrysts. The Jiigatake Andesite contains hornblende and a
small amount of clinopyroxene as phenocrysts in the groundmass showing intersertal texture.
The Shiratakesawa Tuff overlying the Jiigatake Andesite is rhyolitic and includes a number of
lithic fragments and pumice.

The Goryu Rhyolite consists of rhyolite lava, spherulitic rhyolite and rhyolite welded tuff. All
the rhyolite rocks are light greenish gray color and sparse in plagioclase phenocrysts. The
Kitamata Welded Tuff is rhyolite welded tuff that contains plagioclase, quartz and K-feldspar,
and many lithic fragments. It is thermally metamorphosed by the Okawazawa Granite and the
Kanazawa Granite.

The Okawazawa Granite consists mainly of medium- to coarse-grained hornblende-biotite
granodiorite, whose K-Ar age of biotite is 56-57 Ma. The Kanazawa Granite, younger than the
Okawazawa Granite, consists of fine-grained hornblende-biotite granite and granodiorite.
These rocks show hypabyssal texture and contain many dark inclusions. Felsite, andesite and
porphyry dikes are associated with the Cretaceous to Paleogene igneous rocks.

NEOGENE

The Neogene formations are exposed in the eastern part of the Omachi district. Their
lithology is variable from place to place in the C, D, E and F areas bounded by large faults
(See Figure 41).

MIOCENE

The Miocene marine formations, that is, the Aoki and the Ogawa Formations are distributed
to the east of the Otari-Nakayama Fault. The Aoki Formation of middle Miocene is the lowest
formation of the Tertiary strata in the eastern part of the Omachi district, and mainly composed
of mudstone, and alternation of sandstone and mudstone, containing abundant fossils. This for-
mation is broken and tilted by the faults and folds and divided into the Nishikyo and Nodaira
Members in the E area and the Uppermost Member of the Aoki Formation in the F area (Fig.
41). The Aoki Formation conformably underlies the Ogawa Formation.

The Ogawa Formation of upper Miocene is distributed in the D, E, and F areas (Fig.41 ).
The Yanagisawa Member in the D area consists of alternation of mudstone and sandstone, and
conglomerate. In the E area, the Ronji Member is mainly composed of sandstone, mudstone,
conglomerate, alternation of sandstone and mudstone, and intercalatered tuff. In the F area,
this formation consists of the Sashikiri Member, Shige Member and Komiji Member. Those
members are mainly composed of sandstone, conglomeratic sandstone, sandy mudstone, and
alternation of sandstone and sandy mudstone.

PLIOCENE

The Pliocene formations distributed on the east side of the Otari-Nakayama Fault are the
Shigarami and Sarumaru Formations. Those on the west side of the fault are the Omine and
Miasa Formations and Taroyama Andesite.

The Shigarami Formation conformably overlies the Ogawa Formation. The formation is



most widespread among the Tertiary formations on the east side of the Otari-Nakayama Fault,
and is divided in the area D (Fig.41) into three members, the Hiratokosawa Member,
Idoirisawa Member and Tanogashira Member in ascending order. These members are compos-
ed of sandy mudstone, sandstone, conglomerate, and alternation of sandstone and sandy
mudstone. They are 1,200m thick in total.

In the southern part, of the area E, the Gonda Member mainly of sandstone and con-
glomerate is dominated and in the northern part the Takafu Member mainly of poorly stratified
mudstone. These members interfinger each other. The Gonda Member and the Takafu
Member are over 2,000 m and 1,500 m thick, respectively. The Arakurayama Pyroclastics,
sparsely distributed in the northeastern part of the E area, consists of andesite lava and tuff brec-
cia. This member is locally unconformable with the underlying the Takafu Member as best
observed around Mt. lizuna.

In the F area, the early Pliocene Hijiriyama Volcanics unconformably overlies the Ogawa
Formation. It comprises two members, namely the Hijiriyama Andesite consisting of andesite
to andesitic basalt lava, and the Tararayama Andesite of basaltic andesite containing large
augite phenocrysts. The other members of the Pliocene formations in the F area are the
Nagaiwa Member and the Joshita Member which intercalate the Kumeji Pyroclastics composed
of andesite lava, volcanic breccias and tuff breccias.

In the D area, the late Pliocene Sarumaru Formation comprises only the Hikage Member
composed of conglomerate, sandstone, and tuff.

The Miasa Formation, the Taroyama Andesite and the Omine Formation are distributed,
between the Itoigawa-Shizuoka Tectonic Line and the Otari-Nakayama Fault.

The Miasa Formation is divided into the upper and lower members. The lower member, the
Horinouchi Member, is composed of conglomerate its lower horizon and a pyroclastic flow
deposit in the upper. The conglomerate contains pebbles of chert, sandstone, shale, andesite,
granite and granodiorite. The pyroclastic flow deposit is made of welded ash flow tuff which con-
tains crystal fragments of plagioclase, biotite, and hypersthene. The upper member, the
Wachiba Member, which overlies the lower member conformably, is composed of sandy
mudstone in the lower horizon and alternation of conglomerate and pyroclastic flow deposits in
the upper. Size of pebbles of the conglomerate change from southwest to northeast in the
mapped district. Those pebbles in the southwest part are mainly quartz porphyry, welded tuff
and granite, whereas those in the northeast are mainly chert, sandstone and shale. The
pyroclastic flow deposits consist of partially welded ash flows that contain crystals of plagioclase
and rare biotite.

The Taroyama Andesite consisting of andesite lava and a small amount of pyroclastic rocks
intrudes the Miasa Formation as N-S trending dikes and forms some volcanic cones of aphyric
lava.

The Omine Formation overlies unconformably the Miasa Formation and the Taroyama
Andesite. The formation comprises the Oshio Pyroclastic Flow Deposit and the Hino Member.
The former is a thick welded ash-flow deposit, that contains crystals of plagioclase, biotite subor-
dinate quartz, hypersthene and augite, and banded pumice. The Hino Member is composed of sandstone
intercalating tuff and silt.

To the west of the Itoigawa-Shizuoka Tectonic Line, namely within the A area, the
Shirasawa Tuff Breccia and the Shirasawatengu Rhyolite are distributed.



The Shirasawa Tuff Breccia crops out along the downstream of the Shirasawa River. It is a
pale green sandy tuff, and contains a large amount of blocks of rhyolite and andesite.

The Shirasawatengu Rhyolite consists largely of rhyolite pyroclastic rocks that contain
dominantly lithic fragments and plagioclase, and sparsely quartz and potassium feldspar. It is
classified, based on the color and the degree of welding, into black, densely welded glassy facies,
brown throughly-welded facies, dark gray columnar joint-predominant facies, white vapor
phase-crystallization facies, and the pale green subagqueous pyroclastic flow facies. The fission
track age of zircon grains of the Shirasawatengu Rhyolite is 2.2 = 0.3 Ma.

Granophyre dikes, measuring 2 to 50 m wide, intruded into the Shirasawatengu Rhyolite.
The granophyre is a holocrystalline rock and the constituents crystals are quartz plagioclase, K-
feldspar, biotite, and a small amount of hornblende.

QUATERNARY
PLEISTOCENE

The Omine Gravel is observed sporadically on the Omine Surface which is an eroded surface
widely developed in the northern Fossa Magna region. It includes granitic boulders reaching a
maximum diameter of a few meters. The Omine Gravels are thoroughly eroded out, and not
shown on the geological map.

The Shingyo Gravel Deposits are loose conglomerate and unconformably overlies the
Pliocene formations in the C area.

The Older Colluvial Deposits of early to middle Pleistocene age are subdivided into the
Omine Debris Deposits, the Sanozakayama Collapse Deposits and the Ooka Debris Deposits.
The Omine Debris Deposits is composed of angular fragments mainly derived from the Pliocene
rhyolite rocks of eastern hilly land. The Sanozakayama Collapse Deposits, composed of angular
fragments mainly derived from the basement rocks of western mountains, forms the watershed,
namely the Sanozaka Hill to the north of Lake Aoki. The Ooka Debris Deposits is composed of
subangular fragment mainly derived from the Hijiriyama volcanics and mud in matrix.

Higher Terrace Deposits, which comprise gravel, sand, mud and the Omachi Tephra Forma-
tion, are mainly distributed on the foot of northern Japan Alps west of Omachi City. The
Omachi Tephra Formation is one of the key tephra layers presumably of middlie Pleistocene
age, and is widely distributed not only in the northern Fossa Magna region but also in the Kan-
to-Ko-Shinetsu region, central Japan. This formation is made of volcanic ash with pumice and
scoria, and intercalates crystal ash layers in the lower part.

The Aoki Lacustrine Terrace Deposits and the Kamishiro Lacustrine Terrace Deposits are
distributed on the south coast of the Lake Aoki and in the east of the Kamishiro Basin. They are
late Pleistocene in age and consist of sand, silt, gravel and humic soils.

From late Pleistocene age to Holocene age, the Kamishiro Lake Deposits, Lower Terrace
Deposits and Older Fan Deposits were deposited along the present rivers.

HOLOCENE

Fan deposits, colluvial deposits, marsh deposits and alluvium have been deposits along and
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around the recent rivers and slopes of mountains. They consist of gravel, sand, clay, and humic
soil.

GEOLOGIC STRUCTURES

The Itoigawa-Shizuoka Tectonic Line, the large-scale fault is concealed, and the remarkable
topographical feature exhibits the existence of the boundary between the western mountains,
so-called northern Japan Alps and the eastern hilly land.

The eastern hilly land composed of Neogene to Quaternary formations is situated in the
Mizuho-Fossa Magna Zone defined by OTtuka (1939). The thick marine sediments are intense-
ly folded and faulted. Faults and folds trend dominantly N-S in the southern part of the Omachi
district, whereas mostly NE-SW in the northern part. The main faults such as the Saigawa
Fault, the Otari-Nakayama Fault, and the Mochikyo Fault, divide this hilly land into several
blocks. Generally, such anticlines as the Saigawa Anticline and the Nishikyo Anticline are tight
anticlines situated near the fault boundaries of blocks. On the other hand, such synclines as the
Takafu Syncline, the Hikage Syncline and the Komiji Syncline are relatively broad synclines
developed within the blocks.

The Saigawa Fault extends from the Shinano-lkeda district to the Nagano district over a
distance of about 25 km. In the Omachi district it strikes nearly N-S. This fault is probably a
pivotal fault recognized as a crushed zone, whose width is a few hundred meters. The fault
plane is nearly vertical or dips steeply to the west. The west side of the fault is generally down in
the southern part of this district, whereas the east side is down in the northern part.

The Mochikyo Fault is a high angle reverse fault branched from the Otari-Nakayama Fault.
The fault plane strikes N35RE and dips 60-70BE. The east side is up. The maximum slip ap-
pears to be 1,400 m.

The Nakayama Fault combines with the Otari Fault, and the combination is often called the
Otari-Nakayama Fault. This fault strikes N-S and dips nearly vertically. The uppermost
Pliocene formations such as the Omine and the Miasa Formation on the west side are moved
down. The total slip is about 2,000 m. The fault has a crushed zone more than 20 m wide, being
accompanied with gouge zone and minor faults.

The Komiji Syncline strikes nearly NNE-SSW with the axis longer than 23 km. The syncline
is asymmetrical and tight, and dips steeply, plunging north at angles of 10-303. The limb on the
west side is often overturned.

The Saigawa Anticline has the axis about 30 km long, and shows a complicated from combin-
ed with the Saigawa fault; the east limb is partly overturned and the axis is sometimes cut by the
fault. The distance between the axes of the Saigawa Anticline and the Komiji Syncline is about
1 km.

The Takafu Syncline is a broad syncline with the axis stretching over 20 km. The axisis 2.5
to 4 km distant from the axis of the Saigawa Anticline. Only the southernmost part of the
Nishikyo Anticline is distributed in this mapped district. Near the axis, the limb dips very steep-
ly and the limb on the east side is locally overturned. The limb on the west side is cut by the
Mochikyo Fault.

The Hikage Syncline deforms the Ogawa, the Shigarami and the Sarumaru Formations. It is
likely one of the warped forms of the differentiated sedimentary basins as well as the Komiji and
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the Takafu Synclines. The total length of the axis is about 30 km. The limb on the west side is
cut by the Mochikyo Fault.

The Kumanoiri Anticline is rather a relatively small fold with the axis about 5.5 km long, and
cut by the Otari-Nakayama Fault.

To the north of Lake Aoki, the Kamishiro Active Fault develops along the eastern margin of
the Kamishiro Basin. The east side is up and the total slip is about 73 m. The average slip rate is
estimated to be about 3.4 m /1,000 y.

On the west side of the Itoigawa-Shizuoka Tectonic Line, the Kashima Fault, the
Nishinanishi Fault, the Daigozawa Fault and others are developed trending N-S. Minor faults
trending NE-SW and NW-SE are also developed.
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