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ABOEBE R EO B Z D B0 T2 T 5, —MROEMIA HAEORIL
HAITHTNEIERTH D, FEIICEEROC b b5, JLRlOBERNE 60° L
FoRZEONEL, MHEMNOLOFHENEELEEDTH S, MilloEOFmE
R ERRER T, JHERNIHIEOMEENC K> TECEEDTH M, TOEEZLWL
B TIERID 25 ~ 30° TH B,

TIMHEOAEZ BT 5 &, FIRETICHSE U0 Tl BltiER =1 e #x
SNZMNIT, MBOSGHEICER, FKEENIED NS &, ABIRKOBNS
REMEMEDDTEHT, EHICHIKERNSHENBITH > T, MEDORBIEIRE
ICRESZWMDUTHICERERD, /e TAIKEX->TWE VI RERD, ZLT
JUSHETICONT (Thbh FHICRBICDONT) BEPEAZS > HEICHKET %,

AREOIEEE FILFHETREIEL 300 mAHNTHZH, HEdtqltTiIEE A
mPF (—fTEBFENRDLNAIENDH D) DT WD D,

RE14) KA =ERE FRUEREO HERTHTICHRS B WO RIEMEYS Y Subaerial denudation 72 5 1T, Z OZfilc ik
BHEOMRIC & > TEU BT (residual soil) AHYE S B LT3R d 60 THB & LTz 2P,



w4 0K OF ILEHOMBEWBILEAR

R e | e | IEIREE . '
A T TR TR S I o T R R % u @ oA HE B M IR 2 | TR R | PR R
ﬁ'%aﬁ@ W ff‘:al )E} A }E U-f r&g % @ -
. B il TR SR T THATEE N & PN 3 N H R S { B N S A =L N 7 ol R AT | 7 (@SR T HME Bo& L &
— Tk | HIH B (KEs Al | AME HARE 3 S VA #wiligy) R o | e 1. =
e B & TN U ABGEYS) AT AT TR SRS 2y} WA | B RdER db | des &[] ‘ ¥ B A W A #7 Hb mIE # AR A
1. Egisetites ushimarensis (Yogovama) Orsur A C A C X Cc R A A:E
2. Gleichenites nipponensis Qigm R G s
3. Coniopteris sp. R R fiieE
4. Onychiopsis elongata (Gevrer) YOKOYAMA ? C C R C X A C X C A C ? MG HRAT R
5. Sphenopteris cir, Goepperti DUNKER R PEEODHB LD
6. S. sp R X R
7. Cladophlebis cfr, argutula (Hsrr) o}
8. C. denticulata (BrONGNIART) C C A C X C A C
9. C. distans (Hser) em. YABE R | R C A C R R
10. C. exiliformis {Geyrer) Oism 2 A
11. C. cfr. exiliformis (Geyrcr) Oism . A R
12. C. hukuiensis Oism A C ? . C A A X
13, C. cfr. hukuiensis Oism | R
14. C. cfr. triangularis Oism R
15. C. sp. R R C R C A(?)
16. Nilssonia orientalis Herr x c
17. N. cfr. orientalis HeEr i R
18. N. sp. ‘ 9
19. Dictyozamites cfr. Kawasakii Tatmwa R
20. Otozamites sp, R
21, Pseudocycus ? acutifolia Orsm C R
22. Ptilophyllum ? sp.
23. Ginkgoites 2 sp. R
24. Ginkgoidium Nathorsti Yokoyama : ! C
25, Czecanoswkia rigida Hrer R A | [ﬁgﬁ;f%ﬁo()g%);j
| &R () b

26, Podozamites Griesbachi Sewarp 9 | R | T C R A A AN e Sequoia sp. &
27. P. lanceclatus (Lispuey et Hurron) ? A Al A X A AL A A % A | A x R | A A A | A | X X i Ig%g{iigr%esbachl
28. P. Reinii Suyie ‘ ; R | A A '~ e e

ernii Sevie A 0 SRR S & O
29. P. sp. C A C A R : i BEH S R ki
: 3 ' X { P15 Xenoxylon
30. :Xeno:f:ylon -larzpnrasum {Cramer) ‘ : 3 A - OD?E%’?L;EF)T?T?&
31, Taeniopteris sp. \ ? ! | Loz,




33

REOHT, HEOEL, BEOESEERLTHS L, ARSI RS
FHE T U CHERI L 7 6 DTHBAY, HDHIZEING & - T ISR M
ARJE & OIS EZ A T TR ESEHIT > T ZELEDTH A S & &
Zb6N%,

TEATHE | ARERI R T & LT TS EOIMIZT D BT
1T 2IEMS, BHICK>TTINSDHRGTOBEICENT, MRENCEDN S,
ABOEFE AR > THAT DL, TR RESOIMTIEE - W~
NW-SEZED, HilcixiEsmite a0, millTidiE s liigz e 200N TH %,
PRI 5 HIIC AT T BRNEIMIIE [ > T 2R (—H Tz L TH
P2 U, HlICE e s L CHERICHE < B A, HC A R TR
5N5 X5, Eillicih > TIEFRAEMNEZRI T EEH S,

A TS EICEET %, AEOEZIIHAERRI TR 300 mTH5H, Tl
M Tlds 400 mTH %,

R LB E DERN DD, BT 5,
BEEARNCREEATH D, —RICEE~RIRE, FICEPI80S 5 IEkTY
Rtk R L, TEHECTR KDL ONEL, HEE—RIcHmbl FTH %,
FE I RO CEBTH S, T8 LR~ BGER L, BoEWEOC
ERBETHEDC LD B 5, BEIE MM FTHBH, FEAD AN
DD LI, [EE 10 MmO IS S EE N5 5.

S FILBEAERO L0 E O LR TH 5.

AR FTHPIERC & o CHE) S CATHSIE ™ & KiEh, AWK & Trsll
WRET A TSR & RiEh,

Bt DR 1 REHT 213, #IHIC X > THHIBEA SATkRY S
WORIET 3 C LAMEENTNS, TEEHHIREN bR A2 R L7,
TRBRE AGEE RS A TRE - FILECA S & O EUR R 5
I5ns,

B RFORT WIS FEE T IR TR, BRI ChE 25 LV i
I3V o TRBIEAHER L7z, FE A SUE & ARIE & OBIREAINTH S, Lo L,

RE15) HAXRBM
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AT S BRI TS DI > T, RREOR T, $abb RS
D FEBICE LOWEBESDES 5D T, REBIICIZEABIRICREMN D D %, ARHHHE
BV TIE, WERENEMZC L, TaMLETETH2 T L, Dldic, HED
BifRZ kil 2 LN TEAN o T,

FEETREERE Y A RE O TR MEE T HE E AR R
%, EITIRAEMIC X > THEBD TRV, I ERFOR A TREmE—i
WCHPET, MRBRUERHC K > TILE I mIcli<, ERJITRBTIRERE L 7z
B BERBRUOTNSI R S /MEINC X > TRZ L CERLE N, Ens X TR
HEPBmMOBFETEEZLIZEI LTS, TDkDic, HA)IEKTE, EiEx
B OIS F R U, LRI ZOE Lz il & UTHIHBLEIC DWW TH S &,
AJFDIEEE 230 ~ 250 mTH %,

KIEZRT B A AREITIC K > THRIEL SHEL, KM)ITRRIGE, 204tk
KURGTRWEZEL L, BEABIUHEZMERY, AL LD 5 LIvE T
BEZ T LTEBIUTHEHAZME .

HEACIE, Pifs - FEMEDOBNREZ <, TAUSROTIERE - Friffiaid - 5
eoRiNGE - TGS - BiRRIRCS - B, ENUCHIMEOIEEOMNEEN, N
SIIEREEM TR FREN TV S, BIE—BICHBERO LA TH 5, BOKR
SEFHIHRICHIE L,  FIGRAETT I & A PEERIC 22 B [ TR ST R~
IRZEEE L, NBRDOLDEMYHSN, BHTIEFE 50em REIH) IC#ET S
EDEH %D, TOMOHIBTIIFEINA~ T )V I KDEET, ANFIKICET 5 & DIFRE
HENE, AED LTI FEOEDICHIEL T, MORKEZ 2T 2DHHET
H%, TILEEAREHOL O LIFERIC, MEIE & DERDAYIRTSH 2 Ma 007 <
T (EEAEFRGE), BEEDREE DRNAIL, —fRICBmMELTTH 2,

WAER—RISRIKEO~EEROZEL, TR S FHAE TEL, MKRDoEo
v, LELEAO~BO07 )V I— X0 Dz &L, SGIEEIGHESED 5l
BL, XIHRAEICRIET 2, LMD SLIFETIE, FEERAE ~ RIS M
AEHAOHEMICHAE SN, B2 5 HZR TRt E SR TR,
HRIY A~ EN A L B L TG 2T, WEDE S OHAE, —fik

AL 16) FEHEED - THHEE KA ENDHS 96),
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B FCH%.

FE N R~ R R L, SEAEATHY, —ICHEOEOE ST,
FEEFHBOEDIBNTRADE DDA, REMOEAZHDT 5, HED
HAZ 1 ~2mDEDNZ,

K T B TG OREE & P T BIED, EATD B G RYHLT 2 TS
B

FAPEOATEE, BHLIEF GRIEATLIES & OB IEIERS) 10k > CRHE
N, RO~ B (RO LB MBS, BB ADE DR UL Z
HEh, FEOHRAEETHS T EHB,

AL, HFE 2 DRSS & /MK % 0 L3 FREEIC S 3, 725 L, /W
A B4 O THUEEE 17 Ol Fie % Z 7z,

FUIEETE | AR A PRSI AT 5, L8 TR O IR D %50
CHHE BIEME, KA - BT BN T HE RO THL, 5%
I AAHRE T i ROBZD BN Eb NS, HBOBRNE, PO
CUE RS L1 S ARTH B, PR RAITIE AT & - THRLE
N, BRTIEE < MBI & - THILE N, =55 0INcHES (i
EEIL7ZEDEH 5 ),

AT BT, K LIk > T, BEAE - BHREE EOHERB LT
HEROAFGUR LT 5. C LICHRABBOLPAIME USRI k- T, i
KD LHED-TOBE ERBL, 53 RIE, BUFTRART, ARO[ )
wRELTD> TWVBAREDRINKTH S,

AEOBEEIE, BIMSETER 200 m, EEHD FAMKETE 300 mic#T 3,

KB EEE L UCBERHET 3,

HEEMKE~RErE L, —CEROME RS AR, BETSHS. LbL
B Fa— L EER, RIKEOC LRWEOT L b5 b, T, —B TN
(LU, &2 VEAME LOBBIC &> TTREIICED HABK), A>T 2l
ZELFE0 (UERKEE), HEELEED AR &EHH5.

RO~V R L, Mk~ THTH %, HEA 1 ~2mOBER, h

AL 17) RIS EREE KA,



W& IOk E hic HINEAEEOTM LA

[ i pa) &

B M Kepplerites (Seymourites) japonica KoravasHl

“Oppelia” echizenica Yoxovama, Karanosphinctes matsushi-
mai (YOROYAMA)

“Perisphinctes” kaizaranus Yox., “P. hikii Yox., “P.”
(Ataczioceras)sp. Katroliceras yokoyamar Koravasat and
Furspa, Estheria

Kepplerites (Seymourites) acuticostum Kop.

T il | Kepplerites (Seymourites) kuzuryuensis Kon.,, “Perisphinc-
tes” kochibei Yox., “P.” hikii Yox.

Inoceramus

B | Karanosphinctes matsushimai (Kox.)

* B Calliphylloceras sp.
B ¥ F . Ammonite gen et. sp. indet., Inoceramus sp.

M1 B4 5 | Perisphinctid, Belemnite,
Z o { | Posidonomya, Estheria &
3 C@ABRBEAPSEHLILL DL S %.

|

. o " " aln
Karanosphinctes cfx. matsushimai (Yoxovama) ; X (EE8)
Kepplerites (Seymourites) 9 sp. » ‘;>< (k)
“Perigphinctes” cfr. kochibei Yox, X (q1
Calliphylloceras 9 sp. :
Perisphinctid ‘>< (721”%)
“Katroliceras” () sp. X ()
Reineckeia sp. ; X
Inoceramus sp. ‘ ? |
Trigonia sp.
Belemnite
% 6 (EER) (ng> ?
EE x (i) x (vm).
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LIFSFHUETOHALHEL, H5WEEEEmOMERE Flem ~ 108 cm Zt
D) Lo THEHZZ LTV, BAIREIE 10cm O HJER & LT, Hifknl
FECHE E NG, COHEWE, ERMASLNTIEE DD THETH SN, Kl
OILILFETIER > FH LW,

ARTEERELSCRER © OEIE, KA =H8 ™ * B8 XU/ Mk — 7 * @ Perisphinctes
BE A0, REELB-EEERE Y o%nE, HREZ " oRY G5 &
HFHPUER ° ™ 50 o HILE 3 & OV ° O BUF EAEICYS 5,

5 5 RICAEFEDHIERI S N T\ ieMbfqzRm Ui,

R C OIEANC Rl & HFHE IS b 72 % Hush 5 XL &R Uiz,

9 7% b B “Reineckeia”, Calliphylloceras, “Arcticoceras”, Kepplerites,
Perisphinctids, Inoceramus, Posidonomya, Pecten, Belemnites 5 T®% %,

%6 RIIFHORN L 1Lz R"d LD TH 5,

KHEP S CAZETZ L HB,

EoE b A &
Ty

Tl B s 2z
[Fa R

1 4 o By 751 Podozamites cfr.
lanceoclatus 2SHTFET 5,

THE A Lo RIRIR FEH Y B R
EB

BUF i L 8
X BB 5 12 Sandstone pipe MR A

><(2) X
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SR EE © AR R IEEEO AT %, IO TR0 B
MHHENS, KFHIEECERICB N T, S BRI S 2 @i, R
I L/NHIPICEE 9 %0 K 72 dbEBOFT ) 1 CLE FEUEREOM A D T E e - 7z
W, TOHBO—EICEARBONTIT Z0REMENDH 2, UL, Xl iEE Tl
AREIE R TNT, HMESREO LA D E SR> TV 5,

HFER A OEE X 90 ~ 150 mC, fhoHifEIc ik L TR D2 I ET,
H™ 522k nid, BMck-> Tk 43 mDETAHHB Vb,

FEIX T, 1) Fdtsh 5 Bz # CRidt s icdz 2885 Tld, HigoEm
IE—MICN 35 ~ 70°WT, JUTHEL HAWIZRUTERI L, KHT/NEINC X > CTHEELE
NTW3, 2) EFMSBEy HILFILRIC A 2 & O ERMNE S HiG TRl
40 ~ 60° TR T %, mHMIX T, 3) FEliFE /T ICE/NXIICELIL, 1D IK8dT580
MEROINFTHZDITH LT, TNIEROEREICEL, HRaO/NEthZz X Lk
MERICHEL, 29 LT, 4) ThOTEN T 2D KIEHIFE ST W AGRIT (H
JRAAMBE) icHbhz, T > TIIBLILCHERT 3, AEELke LGEET 2
LD L2 EoOMIFERTHY, 3) & 2) ORGEEST, HRHE T IRHX O
RO FIc k> T, ZOFICHET 3L Ebh3, 2) £7133) L 4) Lollidsz
5L ARHBEIC K > TR E N2 & DT, Zomplhs, fRkIX OB HREEOmR
BEiE s —BLTOT, HEROE LORDICZD FISIET 20 THS 9,

ARBEIE L HGEDHEN GG %, RN K EMEMNZEIT %, BEIE—RIC
K~ TH > T, MRi~HRDETH, LELEEHSZHEL, £
—O—RXED Lt Hd, HMEEEEWBE T 550 T, 5L Ha L OHER
570, TOHDTIIEIHNMESEOEO RS, Mhi~FkTtdhb, LHL,
HIMESEOHGHICI LT, ahe> #3845, s, b
B~ MRS TICHE SN2 a5 1L, —RICEBmm~ e REOBADDH 2
HED/NNTZEZL ehdd,

Wi * 1348 5 Karanosphinctes matsushimai (YokovamA) DU,
Calliphylloceras, Perisphinctids ¥ & Ui <5 & Uiz,

Yt (=Eid=fe
FUIEFEHEREANERE T B 2 DI LT, AR a0 LRERUE T
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HY, TORENEIEAIT LR O KN Th 5, T lEERHS M TR
Y, AT IO & D A O fis £ Fc i FEFTC (b A8 [Xenoxylon Latiporsum
(CRAMER)] MM BEN%,

AHEREEE UWIKHEES 2 & > TR EHZ NESICHET 5, TORES
3 EABLUME P Ick> TG SN, il @ ™2 &8 p o TiREh s e
LI, FKEEE TR OBICIZNBEHEROM A IE 2L LTaR, TOHAY
I Inoceramus ZpEHI L7z &5,

A L XM IS OO e U X TP BRI O B2 D THMT 50, miEoD
HEARS EWTEDEE T B ATRENEDYD B0 K ToRaVHHR C I3 L s o | L i 5L
ZREEUT, EIRCHMESEZIET 5, <> TEREMESE S AMEHEREE O
R, FEAmiCE (MEDRICCD ZETTED) HdH 5,

AR FE 5 I - AR S X O EAEIC K Y E N5,

EELERE T AEONHIEAN LT, EEMXTE, 1) FI0LHEE|
DO, 2) % k- Fodtah SILESE 2R CRWALT, 3) BER LS
EFILGE 2 R TS OAErETT, Mo, 4) FEED S i MO RTIGH
2% AHIXIC NS,

D O3 BHENOIUNC 2T 2 A&, ERNE - SWT, SEICHRIERL,
HEOREMOEDEEMMESE -W (N 70°E~N 70°W) T, f##Ht 30 ~60°S T
Hb, 2) DIBEG ERWL FLUEHGDOE DIE—BUSEMN 25°WT, 30 ~ 40°E T
%, TNLIROEDIE, —HICEMAN 60 ~ 80°WT, JticZEs LIRHCHEEIL T
MICEART %, 3) OEFLzHLE LA, EEZLIEILINTHSD, 1§
E - WO Z R L, —RIcERIEEICmD» > TR L, hodticmh»r-> Tl
BB, 4 ICHT ARG REICIEER B X CHEBDFELICZE L, RHCENT
T52LEHZN, TNEE - WEORHIh THIEN R I N TWT, ke LTEER
<IN TV B,

AFIEE 370~ 400 mTH %, BLHICHESTHRIN, T LICK FEICIEE L
HMAZHTRHTLICKSTRLBIHT R EMNTES, HERICHYE IS KU EAZHEIC

iE18) Brafkatiidnid.
FE19) FEEID S TRYFHE KA LA H S 96),
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BT 2N B 0, FIUSHAHNE KIAET, BMEBAKSE TS R -
PO HBICK Y TESH, L LZOMoMSTIREFENFANTHD, B
FHBEOEAHEE TR, ZN5OEREIIRT 5T L AEIETS 571, ARiEH:
G B S NUCREEE & LC—4E L TR LTz,

ARG 1P DOHSRESBICY %

T P LRSS O B B B 575 5. FE) OWIHIC BT
I ™ 82 X0 LREMES & KIZNT2EDTH B, 5 LILED SR ICE 5
B X UHABEAD SHEIIChT 5 & OIS TS 5.

R P IR - SR - TER - DO « GUBEE - IO - THCE - 6
B - BEES - R ES B S ORES, EUCHERTIRESOME ST, BIE i
A UITRE, BRCIBARETH D, M S NATER O THHE LIt [
L7z DThH%5, BEORKEZIFE 10cm BV LERKOEOZEE@EE L, FHIIEE2
~ 3 MOEMAEEGOMMEELT L (REOTEE) 5%, 15 L0 DOKE
i & TR & OB RIHEOMA & < ER LT, 1ERAEAD LB EEOM b
P DEHABT, WBT2ES1CHRAT, —HT 5 LARE L REES &5 58
HERT 5, M4BT OBIHT, GIRADMOLC X > THETS ST LHH
BENHGTH S,

THOEE ELESES & CKEADRTIZN 50 mTh 25, HUFHHETIZE
ELAMETE U < CIERA IR 5 hiz,

BRI 3O B K CEARIET 2 C L A% 5, BEEIK A~ KAk 5
U, WK~ LIZLIEAMBECBIEL, —RICIERERORERLEZE0TSH
%o FHARIGRE~BET, —ICHETHRENEZL S,

I RO M SRS A LT, 20 LRI LRI & B
LOHBERO STV S, BN &> T, Fle Bl ORICIEE D IC & - 7 WiE
WELTVS, RIS BEUH5MIC, HUH O RED TH & fi & o
D, =0Ic ko TELEMEERLE,

HEHOMSOME, KEEDER~T LI ADEET, FICTERADT L25
%, FHOMEICKRAT, GREMEZREDENC L, MOKEEH HBICABICON
THRICIEAT BT &, 755 CIC AR S BRI LT B 5 7 B
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SERR7- TR I = = EOW 4|

a1 AREORE, EFF8 cm

az! AREDHE, EFKS cm

D PIRRA D K S IR T B ES
AR ET 2 LT, £ 20cm N4
DLk - PSS OMZTRD 5
D NBD D KB & FUER
& DEE T3 L) )1

[k 4

b

5 LA A SN
AHHBNDIZDICK > TE

| i’ YL R U 7= Wi o R X
\/ o N, AN \‘\\W{“: \\3 Sh:BEEE (TR
" oo \\vj’@l. PUkEISE) ) 3
4 My INSAX WL
NIOE-75F ) Cg M) Il
}‘f Jom "1 HIE
NIOE £ Wik, Rho~7
T cm
Bl MR O

s
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M5 SEFE LSRR S5 NS
JENDIZDIC & > THETTWiE
(R, T RS OERAD

f oW

Cg s

Sh RS (T )yl
BEL TN

TR AAdE o

. P
¥ =

Batissa antigua Kopavasm & Svzuxi

B. yokoyamai K, & S.

Corbicule {Tetoria) antiqua Kopavssu & Suzuxki |

C. (Mesocorbicula) tectowiensis K. &. S. A A
C. sp. A »
Polymesoda (Isodomella) n. sp. :
Nakamuranaia 9 sp

Ostrea sp.

Viviparis (Sinotaia 9) onogeensis K. & S,

V. (S.92) cir. onogoensis K. & 3.

Viviparis or Pila

“Melanoides” vulgaris K. & S.

“M” Vulgaris minimus X, & S,
“Volsella” 7 sp.
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WEEAG~IRAGERL, HEREZOUGERET, —RIERETH%,
BBXUBEDET DTN TINE I TH 2, HEIKE~TEZRL,
FHCREHAEPWHEEHAEDI L H b, HEDREEDHNIE—MIC2mL N TH 5,

FREVIFBETIE, T O H L THIE ™% 3 AR R 52 -, COWE
DEEF 170 ~ 180 m, EHFOKHEAKHIICINTE 100 4 10 mTH %, FLFHHE
T, Bm~ 10 EmOBELRO LEA &, 2~5mOBAEAEV UESOE
BRI S O BEER A, BUEO AW 275 LT\ 5, SRS EGE TIEHE R
EULHEILLTOV2 0T, IEMREEROEEND, KRS IO Tl i LA o
JEEIE 100 meAdG L BN B,

HEPCREEAROMM LG 2L, KR, 51d Podozamites sp. &
U Cladophlebis sp. &R LTz, AR 51, Podozamites cfr. Gri-
esbachi SEwWARD & U Cladophlebis sp. ZFEHT %, /IWhE— ) I X U/
— « $iKlF— > OEFILT CKEER) @ Corbicula (Mesocorbicula) amagasirae-

g Wt A X
1
K R
EEE S RO
11 4 o B ik 11 Podozamites efr.
lanceoclatus 233L(FE9 %,
TER PRI L O AR PR HEYE 2R
o
» F I O R
! X E T 6 1t Sandstone pipe »5H 5,
L X
%
X 1 e
x(2){ X
= : %
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nsis KoBAYASHI & Suzuki &, EFILBESEREEOE D L Bbn s, F&IX, K
EABXUAA R EfICEH LT, Corbicula (Mesocorbicula) tetoriensis Kos. &
Suz. ZELAM LRI LTz, BMFEANSIE Corbicula (Mesocorbicula) tetori-
ensis K. & S., Ostrea sp. BX/NUTHKNENE SN, Tl P ickh
EERMFHSEA 5 Trigonioides sp. M T iz,

BT REAFBLOCHHESAELSEHLIMUARTH S,

R EREILREATE O EEICE ST > CEESDMES L 2 B,

BEETICAICE DBEZE DTN T &, BORE I D RICHEMKA~%KTHB T
&, BHETICMNlz R T5C L, ENNBOLDLHET S, HEFICNTHES
JUHARHATH S,

O EHOREEER, AWBNRETIE 100~ 130 mTH %,

AR O DKRMEDOEHIC Y B,

AFIIRERE AEGEFILESEICEAT 5, mEEOGRIENEN TS S, =
XiF 80~ 100 mTHs,

FEESINOIMIC 3 A8 E, ZOERMMILEBTIEN 60°WT, 45° NI E,
R CIEEMIZIES E -W (N 70°E~N 70°W) T, 40° SIClRtd %, A/ 1ORHI
TIEEMMESE -W (N 70°E~N 70°W) T, F§IC 30 ~ 60°DHERZ/RT . &5 LD
T ETOLERIEN 5°W~N 40°WT, 25~ 60° CTHICMEE, TLHTH S5
OISR % & DODEMIE—HITN 60 ~ 80°WTILIC 2RI L, —i#Cl3iig LT
BT B, RSO T - MEFS - RIS X OFF RS FREO L0
RIS X > THERENTHDN S E DT, EmE—HcmIbar < K 72 hic
B,

AEEWEBLCHAOHBZEE L, MEZFET 5, HFELESEICBRT)
GBXUHAMER LR, UL URIMIICIZ GBS 2 <, AREIREO%E
FPE S CIE R LIRS B O & ORICIHNHCE 2 ANET T e BREETH 5,

WEHR~ RS2 e U, SHERMNE 20t H b, HE~K
Ftaz R L, ERETH D, — MU Fiicih - TREZ AT SN B 5, S
E— IR E R L, RICRE~REEEDOT LMD 5, BEEHLIEEEO L
DED L RAENIZ,
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KD 5L RORIELRTENT 5 (4 £ZB1),

PEEEE ARWEATNRIECEAT 5, HIHIRLIC s> CBINT 3 C
LI, LS & CERN AR IO & 0 L KA,

AR EEMESAE R TH I, BICHEE AL, MBS & ORI
T3,

FUE R~ R R 2T B ONETH Do WEEHIRE~HEIRER R L, Mk
~ D EDONL L, MO B DD, TATEEESEICHEE L) TSI
Lt OhB 5, BERHINREFOL O L AETH S, EA - s E ORE
WENEHmEL RO E M GETH B,

KIS T G 4 2B OEMCIHEMEGSEL 57 &8
3. COMEEIIMAS XUBA © 12X THRENEEDTH B, COMLAREH
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(Abstract)

GEOLOGY

The area is located at the western part of the Hida plateau,
northern central Japan. The rocks occurred in this area are
gneiss and other metamorphic rocks of the basements, sediments
of Paleozoic (Gotlandian, Carboniferous and Permian), Mesozoic
(Jurassic and Cretaceous), and unknown age (pre-later Jurassic)
various kinds of effusive and intrusive rocks (mostly Cretaceous



and Tertiary) and Quaternary sediments. The classifications of
rocks and their successions are summarized in Table 1.

There are two thrusts, named as the Ond and Ise thrusts,
running nearly from east to west in the southern part of this
area. These thrusts making the essential components of tectonic
features of this area were formed by the crustal movement of Late
Mesozoic.

1) Hida gneiss and Ise metamorphic rocks

Hida gneiss In the central and western parts of this map,
gneissose rocks accompanied by some crystalline limestone are
distributed. These rocks are called "Hida gneiss" in general.
Main members are biotite-hornblende gneiss and crystalline lime-
stone. Besides, amphibolite, metagabbro, microcline gneiss, two
mica gneiss and schistose hornfels are recognized. But their
occurrences are very local, and their geological relations to the
mother bodies are yet obscure.

At Tandoguchi, the gneiss forms a slender body elongated
nearly in the E-W direction with about 1 km width, which also
occupies the anticlinal axial part of the Tetori group. At Shimo-
wakogo in the southern part of Ono-city the gneiss is intruded
by quartz diorite at the north and borders on the Tetori group
by a fault at the south.

Biotite-hornblende gneiss is characterized usually distinct
gneissose (not-banded) structures and by eye-shaped porphyroblasts
of plagioclase rimed by mafic minerals. Sometimes, the rock
gradually changes to medium-grained, non-gneissose quartz dioritic
rocks.

Crystalline limestone is commonly siliceous, and shows banded
structure.

Garnet-diopside-wollastonite skarn and pyrite-epidote-diopside-
hornblende (plagioclase-quartz) skarn are observed in relatively
pure crystalline limestone.

Ise metamorphic rocks The rocks are distributed along
the Ise-gawa (river) and the upper stream of Kuzuryu-gawa (river)
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in the southeastern part of this sheet. The rocks are composed
of black schist, green schist, limestone and peridotite-serpentine.

The black schist consists chiefly of graphite-sericite-quartz
schist and is intruded by gneissose gabbro and gneissose diorite
in some places.

The green schist consists chiefly of epidote-albite-glaucophane
schists, and schistose schalstein, and partly of gneissose gabbro,
gneissose aplite, diabase and chert.

Peridotite-serpentine was intruded into the crystalline schists,

probably at the end of Paleozoic or at early Mesozoic.

2) Gotlandian

Kamianama group This group is narrowly distributed in the
neighbourhood of Otani, Nojiri and Kami-ise. The lower part of
the group is cut off by the "Isé thrust”, and so its lower limit
is unknown. It is composed of limestone and schalstein. The
age of this group is assigned as Gotlandian due to the presence
of fossils, such as Favosites cfr. baculoides (BArR.) in limestone
of this group.

3) Permo-Carboniferous

The strata of Permo-Carboniferous are divided into the
Ashidani, Kumokawa, Fujikuradani and Nojiri formations.

Ashidani formation The formation borders upon the
Kamianama group, Nojiri formation and Tetori group by faults.
The formation is distributed narrowly in the neighbourhood of
the Ashi-dani (valley). It is composed of schistose sandstone
and phyllite members.

The schistose sandstone member consists chiefly of schistose
sandstone intercalating a few amounts of schalstein.

The phyllite member is composed chiefly of black phyllite,
and includes conglomerate, green phyllite, schalstein and lime-
stone. According to K. Ozaki's paper in 1953, Fusulinella sp, was
found from the limestone in Ashi-dani (valley).

Kumokawa formation It is distributed narrowly in the lower



stream of Kumo-kawa (river). The formation is composed chiefly
of black phyllite or phyllitic clayslate, and partly of limestone,
schalstein and hornblende schists. According to M. Kobayashi's
paper in 1954, Spiriferina cfr. octoplicata SoweERrRBY and other
brachiopods were found in the limestone.

Fujikuradani formation It is distributed in the neighbour-
hood of the Fujikuradani (valley), and is in contact by the fault
with the Tetori group, Nojiri and Motodo formations. The
formation is composed chiefly of limestone and partly of black
phyllite, schalstein and skarn. The limestone bears many crinoidal
stems, but no other fossils.

Nojiri formation This formation is exposed widely in south-
ern part of the area. It is bounded with the Ise metamorphic
rocks, spilite, Kamianama group, Ashidani formation and Tetori
group by faults, and forms on overturned syncline having an axis
east-west trend and inclines southwards as a whole. The formation
is divided into following members which are successively con-
formable in ascending order.

Otani conglomerate member: The cobbles or pebbles of the
conglomerate are composed of andesites, schalstein, tuffaceous
sandstone, siliceous rocks and limestone. Matrix is red-brown or
greenish in colour, and is composed of andesitic tuffaceous matter.
Favosites, Schwagerina, Triticites and other fossils are found in
some cobbles or pebbles of limestone. According to K. Ozaki's
paper in 1953, Triticites sp. was found in some lenticular
limestone of Akubara-dani (valley). Also, Schwagerina japonica
GumMBEL is found.

Tomedoro schalstein member: This member is composed
chiefly of schalstein, tuff-breccia and tuffaceous sandstone, and
partly of green phyllite, limestone and diabase. Schubertella? sp.
is found in limestone on south of Nagano.

Komukudani clayslate member: This is composed chiefly of
phyllitic clayslate or black phyllite, and partly of limestone and
green phyllite. According to |I. Hayasaka and H. Matsuo's paper
in 1951, Lyttonia richthofeni KAvyser & Havasaka and other brachi-



opods of Upper Permian were found in limestone in Komukudani
(valley) south of Nojiri.

4) Unknown Paleozoic

Kamiuchinami formation It is accompanied with the Hida
gneiss along the Uchinami-gawa (river) in the northern part of
the area, and is composed chiefly of black phyllite, and limestone,
and partly of schalstein and sandstone.

Spilite The rock is distributed narrowly in Hebo-dani (valley),
and consists of olivine basalt and olivine-augite basalt.

Konogidani conglomerate bed It is distributed near Nagano
and occurs nearly from east to west along the northern limit of
the Paleozoic area, being bounded with the Tetori group and
Ashidani formation by faults. The bed consists of conglomerate
and tuff breccia. Cobbles and pebbles of the conglomerate are
composed of andesites, schalstein, granitic rocks, tuffaceous
sandstone and siliceous rocks, but of no limestone. The matrix
consists of andesitic tuffaceous materials of reddish brown or
greenish colour.

Samondake formation It is distributed in the southeastern
part of the area, and is in contact by the fault with the Ise meta-
morphic rocks and Kamianama group. The formation is non-fossil-
ferrous, and is divided into following members in ascending order.

Uosakatdoge sandstone conglomerate member: chiefly of sand-
stone and conglomerate, and partly of clayslate, pebbles or
granules of this conglomerate are mainly of angular black clayslate
and rarely of quartzite.

Kuzawa clayslate member: chiefly of clayslate or phyllitic
clayslate, and partly of sandstone.

Semaridani sandstone conglomerate member: similar rocks
with the Uosakatoge sandstone conglomerate member, are not
exposed in the area of this sheet map.

5) Jurassic-Cretaceous
Tetori group



It is distributed widely in the main part of the area. The
group is divided into the Kuzuryta, Itoshiro and Akaiwa subgroups,
in ascending order.

A) Kuzuryu subgroup

This subgroup is of marine deposits, about 1,000 meters in
total thickness, and divided into the Arashimadani and Shimoanama
formations, in ascending order.

Arashimadani formation The formation is divided into the
following conformable members in ascending order.

Shimoyama conglomerate member: It is the basal conglomerate
of the Kuzuryd subgroup. It may rests unconformably on the
Hida gneiss, but in the field, it is bordered by faults which are
caused by sliding movement. The member consists chiefly of
boulder conglomerate, and partly of sandstone and shale. The
thickness varies from zero to 300 meters.

Shimowakdogo alternation member: This member is composed
of an alternation of sandstone and shale, intercalating conglo-
merate. It yields abundant fossil plants and belemnites. The
thickness varies from 300 to 400 meters.

Shimoanama formation It is divided into the following
conformable members in ascending order.

Kamiwakogo conglomerate member: This member is probably
conformable with the underlying Shimowakdogo alternation mem-
ber. It is composed of conglomerate interbedded with sandstone
and shale in most places, but of coarse-grained sandstone inter-
calated with conglomerate in the others. It bears fossil plants
and belemnites. The thickness varies from 230 to 250 meters.

Kaizara shale member: It composed chiefly of black shale
and partly of sandstone. "Perisphinctes” haizaranus Yokovama
and other ammonites of Upper Jurassic were found by many
geologists at Kaizara, Shimoyama and Ohara. The thickness varies
from 200 to 300 meters.

Yambarazaka alternation member: It is composed of an
alternation of sandstone and shale. The thickness varies from
43 to 150 meters. According to S. Maeda's paper in 1953, Karano-



sphinctes matsushimai (YokovyAamA) and other ammonites were found
at the neighbourhood of Kaizara.

B) Itoshiro subgroup

The subgroup is of non-marine deposits, underlain uncon-
formably by the Kuzuryo subgroup. The thickness varies from
480 to 600 meters. The Itoshiro subgroup is divided into the
following members, which are successively conformable.

Dosaiyama conglomerate member: This is the basal member
of the subgroup, and underlain unconformably by the Shimoanama
or Samondake formations. The thickness varies from 320 to 360
meters.

Lower part (about 50 meters) of the member represents the
basal conglomerate of the Itoshiro subgroup, and is composed of
boulder conglomerate, intercalating sandstone and shale. The
boulders of this conglomerate consist of gneiss, granite, diorite,
crystalline limestone, quartz porphyry, sandstone, phyllite,
clayslate, black shale, siliceous shale, quartzite and conglomerate.
The matrix consists of granitic sand.

Middle part (170~180 meters) is composed of an alternation
of shale and conglomerate or coarse-grained sandstone. This part
bears fossils of plants (Podozamites sp., Cladophlebis sp. and others)
and non-marine mollusca such as "Batissa" yokoyamai KoBAYASHI
& Suzuki and Corbicula (Mesocorbicula) tetorieneis KoBavasHI
& Suzuki. Upper part (100~130 meters) is composed chiefly
of conglomerate, and partly of sandstone and shale. It contains
some fossil plants.

Kakunomaesaka alternation member: It is composed of an
alternation of sandstone and shale, including conglomerate, and
bears some fossil plants. The thickness varies from 80 to 100
meters.

Ittsuki shale member: It is composed chiefly of shale and
partly of sandstone. It yields fossils of Corbicula (Mesocorbicula)
tetoriensis Kopavasuir & Suzuki, other non-marine molluscs and
plants of the so-called "Tetori flora™. The thickness varies from
80 to 100 meters.



C) Akaiwa subgroup

Nochino conglomerate member: It is basal conglomerate of
this subgroup, and underlain conformably (?) by the Ittsuki shale
member. This member is composed chiefly of conglomerate, and
partly of shale and sandstone. The pebbles of conglomerate
consist of sandstone, shale, granite, gneiss, phyllite and quartz
porphyry. The thickness reaches more than 350 meters.

D) Uchinamigawa formation

This formation is exposed in the northern part of the map-
area, and rests on the Hida gneiss or Kamiuchinami formation.
It is not divisible into any members corresponding to those of
the Kuzuryu or lItoshiro subgroups, and is roughly separated the
lower and upper part. The lower part is composed chiefly of
conglomerate and sandstone, and partly of shale. The upper part
is composed chiefly of sandstone and conglomerate, and partly of
shale and tuff.

E) Haamidani coal-bearing bed

It crops out in Haamidani (valley) in the southeastern part
of the area. The bed is in contact with the Ise metamorphic
rocks by fault. It is composed of grey or coaly shale and fine-
grained sandstone. Cfr. Podozamites lanceolatus L. & H. is found
in the coaly shale.

Heikedake formation It occurs as many small exposures
associated with the Omodani rhyolites in the eastern part of the
area, but is fully developed at Heikedake to the south of the
present area. The formation including the part occuring in the
adjoining area is about 110 meters in thickness. It unconformably
covers the Samondake formation, and is divisible into the follo-
wing members in ascending order (but not divided on the present
map).

Hinotani volcanic conglomerate member (8.5~30 meters):
andesitic or rhyolitic volcanic conglomerate and rhyolitic tuff-
breccia.

Urushidani coal-bearing member (about 14 meters): alter-
nations of sandstone and shale, including coal or coaly shale
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which bears Podozamites cfr. Griesbachi SEwARD and Sequoia sp.

Saruzaka conglomerate member (about 80 meters): chiefly of
conglomerate and rhyolite, and partly of sandstone, shale and
volcanic conglomerate or agglomerate.

On the basis of fossil evidence this formation is correlated
with the so-called "Asuwa series" (Upper Cretaceous) of the
Asuwa-gawa (river) district to the west of the present area.

Omodani rhyolites The rhyolites are underlain unconformably
by the Tetori group and older rocks. They cover conformably or
intrude the Heikedake formation. The rocks vary in facies,
including coarse-grained quartz porphyritic, fine-grained felstic
and brecciated ones.

Motodo formation It is exposed somewhat widely in the
southern part of area, and bounded with the Tetori group and
Paleozoic rocks by faults. It is divided into the Kagero con-
glomerate and Sasabugawa conglomerate members (but not divided
on the map).

Kagero conglomerate member: It occupies the northern zone
of the belt of Motodo formation, and is composed chiefly of
conglomerate and partly of tuff-breccia. The boulders or pebbles
of conglomerate are chiefly of schalstein, andesitic rocks, granite
and tuffaceous sandstone, and partly of dioritic rocks, quartzite,
black phyllite, and rarely of quartz porphyry and limestone. The
matrix consists of dark-greenish sandy materials. The thickness
is about 150 meters.

Sasabugawa conglomerate members: It represents the main
part of the Motodo formation, and is composed of conglomerate,
sandstone and shale, all these rocks being red-brownish in colour.
The conglomerate bears subangular or rounded cobbles and pebbles
of andesitic rocks, tuffaceous rocks, sandstone and limestone.
The matrix of conglomerate is tuffaceous. The upper part of
member contains many cobbles of limestone. According to M.
Kobayashi's paper in 1954, Yabeina sp. and other fusulinids were
found in the cobbles of limestone. The thicknessis is about 600
meters.



6) Cretaceous-Tertiary Intrusive Rocks

Metadiorite-Metagabbro The rocks varied in composition
from metadiorite to metagabbro occur as necks intruding the Isé
metamorphic rocks and the Tetori group (ltoshiro subgroup) in
the middle course of the Ise-gawa (river).

Quartz diorites Quartz diorites occur in the northwestern
part of the area. They intruded the Hida gneiss, but the just
point of the contact is not recognized. The rock facies are of
two kinds, leucocratic, coarse-grained quartz diorite and ball quartz
diorite. The ball quartz diorite is found in the neighbourhood of
the Nakaashi-dani (valley).

Diorite Diorite is distributed in the northern part of the
area, and intrudes the Uchinamigawa formation, Itoshiro subgroup
and Kuzurytd subgroup.

Dyke rocks There are many kinds of dyke rocks in the
mapped area.

Diorite porphyrite-Gabbro porphyrite: diorite porphyrite,
gabbro porphyrite and fine-grained gabbro intrude the Tetori
group and older rocks.

Hornblende porphyrite: It intrudes generally the Paleozoic
rocks in the neighbourhood of the "Ond thrust" and rarely the
Tetori group.

Pyroxene porphyrite and Porphyrite: These rocks intrude
quartz diorites, diorite, the Tetori group and older rocks, and
rarely the Omodani rhyolites and andesites.

Plagioclase porphyrite: A few dykes of plagioclase porphyrite
intrude the Tetori group and Fujikuradani formation, but are
omitted on the map, because they are small bodies.

7) Tertiary

Nishitani rhyolite It occurs narrowly at the southwestern
corner of the area and covers the Nojiri formation.

Andesites Andesites are distributed in many parts of the
area are composed of lava flows, dykes, and agglomerate or tuff-
breccia. The lava and agglomerate or tuff-breccia cover the



Nishitani rhyolite, quartz diorites, diorite and older rocks. The
rock types are chiefly hypersthene-augite andesite and partly
olivine-hypersthene-augite dolerite. Probably, the dolerite extruded
at the early stage of the volcanic activity, and the andesite
occurred at the later stage.

8) Quaternary

Diluvium

Togd formation: It is distributed at the Ono basin of the
northwestern part of the area, and consists of gravel, sand and
clay. The formation covers unconformably the andesites and older
rocks. The parts distributed narrowly along the Kuzuryu and
other rivers are the deposits of river terraces.

Kamizaisho formation: It is distributed narrowly at the
northeastern corner of the area, and covers Tertiary andesites.
The formation consists of andesitic mudflow.

Alluvium

It is distributed in the Ono basin, and along the Kuzurya and

other rivers.

ECONOMIC GEOLOGY

Lead and Zine

Lead-zinc ores are the most important mineral resources in
this area. The ore deposits of the replacement type are occurred
in the Fujikura-dani and Nojiri formations of Permo-Carboniferous
and the Motodo formation of Cretaceous. The important ore
deposits are located in the southwestern part of this sheet, and
grouped into four rows trending parallel about in E-W direction.
The first row is the most valuable, including the ore deposits of
Nakatatsu mine. The mine is now working in the Senno, Hitogata
and Nakayama deposits. The ores of these deposits are composed
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chiefly of sphalerite and galena, mixed with pyrrhotite, magnetite,
chalcopyrite, arsenopyrite, pyrite and molybdenite. Gangue mine-
rals are hedenbergite, epidote, zoisite, garnet, hornblende, wollas-
tonite, apatite and others. The second row is located in the
Motodo and Nojiri formations, and the third and the fourth are
in the latter. The third row is second in economic values. The
second and fourth rows are small in value.
Copper

In former days, Gandd, Nojiri, Omodani and other mines
were worked for copper ores, but all are closed at present.
Coal

Semianthracite seams are found in the Urushidani coal-bearing
member of the Heikedake formation (Upper Cretaceous) and the
Haamidani coal-bearing bed (Tetori group). But they are small
in scale and have no economic value.
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