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LT3,

5. 13K ARKEDOEATE
fJK = (GS) R78587, Hi==1)1).
F£20.2-0. smm O L Lz Hfga
MBI s. A —/LX0. 5mm.

i, Fr— MERE o UETTHAS Y, BN
HENC R Dy =7 arBlE et b oREun.

F ¥ — FNOEFITHEEEENBEHT L EBH 5.
—MOBEEAITERT ¥ — b EfTICEEGTERD.
EEEEAL, SR T, WK —IKOaEET 5. ST TIX
RRH 72 0 ok ok HEE 0 B 72 0, (RAFIRIEIE N
RN D LAt EEA TS D (5. 15Kb). /-)E
NERRERCTH L BORFER R — 2RO LN, Th
WX D EEEEEL, HTORBEEZRT. RBEEES
i, HERICHHRTE 2 E0MITIAL 2L, Fv—F
> CERT 20T, ARETIITF ¥ — MIEDT.

Fr—ME, KAJNarF Ly s 2T, MEREEE
ROURESAETORRE LTRAOND. BT

v 7 AT, TESZHRRT 5 KBS RS LT, i -
EEICEBWTE, N RBCS R E LTRBND. bR
Brtllary 7Ly 7 2T, /= KEBEEEZRWDLIE
FEEROELE LTOHT 5

5.3.4 EBHE (Km

BEUEL, BEBINREL, FEEMA R o REETHD.
—fiz, BIRA-BEeE2EL, BEEmEir s kon
¥ B REMR EORBRL 0B D. vv b — R
MR OB AP L, EHEHRTHZENHD. 8
TCHEAE, W Timnrozn, bInici b
KOWERI 2 &y (5. 16[Ka). FHEwidEmEis
Zoa L, BHEHEETITRW LT IRRZRT BENE
FREEBANRD D, Fh, FIZV LV MROAE - E
BNORDREERT LTI MN LR DTV Mab A
LB (55 5.16Kb).

HEX, KAlary7 vy 7 2T, RESFICES]
ELTRBNDD, ZORBIIEISEMIZETHS. B
XNar7 vy 7 AT, Fv— MIfHEL TEES50m
ZEDOEADN, BXNE—F LEAHR TR LS.
bR T Ly 7 AT, REATOELE LT
Rond.

5.3.5 WEEEERERE (Ka)

WHEEARLBIX, SELVWILWEAESEETHY, —
HEAESEER RGNS (5. 17TRKa-d). WHEIL,
Fem~10cmOEREZRL, HIRTH S, —RICHEALHE
EIZZ LWDS, —H TR S AT HEEO R AR HE B 70
EMBLND. HAEE, 0.5mm~5cmDEEE R L,



$5. 14 Fr— MOFEHEEE

(@)
(b)

(c)
(d)

CERT v — b GEREJIOWIR, ALBEO ST PHEXERN) .
D EIRT v — FOKRBIBUE R (Bihh 2 2 d8T7) . B IAHS & S RI30m O EE 2 E 2> < - THEH

T5.

T Y — MaEE (RROMIK).
Ty — by =T w R BRI ORR, AEBROSFMEXIER) . AR i T &

20cm - EEA30 O U 7-fEih.

F5.15K Fy—hEHEEHEOHRER

(@)

(b)

:Fv— b (GS) R78588, H==1/l). FEMSE —MALE AR & ARERI N, Kk

NIRHHND. A4 — /130, 5mm.
BB E’A (GSJ R78589, Hi—o V). MiliZ ek LM Bk &, v v P RELED
BRI FIXIEE A EEENR. ZHOBEHRBI BRSNS, A7 —/L130. 5mm.



516 HEELVILVMNEOHAETHE

(@) : H&A (GSJ R78590, Hi=o/L). #HIZkE LS00, b PR (50 umiEE) onf
WA RBERHEMNEIERIND. BB AL L THWERRRD NS, A7 —/L1E0. 5mm.
(b) : 2L hE (GSJ) R78591, Hi==i/L). FEITI /L M KOAW « BAND 72 DB & R L8587

5785, A —/i%0.5mm.

LIFLIEv IV NETHD. BEemoBEEZFESV L Ma
i, BAEEESBLSBESTWAZEBH D (5. 17
Mb). E7-EHEEAEAEREICIT, BEEEO/NE AR
Aonsd (85.17Kc,d). #ihd, HEOBEMIE A
E—EDOVATHIMCTH L. HEE, b UHcEL, &
WMTHL LD bbb, EREWEASALER, ¥
WM ERTZENZ VD, —ETHEEEZ T (8
5.17Xe, f).
WHEEARREL, KAllar7 vy 7 AT, RIEA
FOBRE LTERICRONDN, ZDIFE A SN
FEiesn, BXar7 vy 7 2T, P - TERE A%
BT AEERERE LTALNS. EEBR LT L
v 7 ATHE, BOXPRJGE TRESETOSEIE L TR
bivs.

5.3.6 m&A (Ks)

Wi, BERG—KEE 2L, Mk —HR O W E k1
MHRY, Uy mRNLT LT A T, —RICAE - R
LIS BB AT 7. 10m~%100m O B2 %
OHURE & LCERL, BaoRERIcE, BEa0k
BEraEhrZ LD (5. 18Ka). £z —EoHk—h
Wb AL, AR EE ARG, UBRENRET L b
NdHDH (F5.18Xb). JEHENHPRLRTWE TIL, R
ORIZEER A OND. BT, AREfREAEZ£L<
ER, TOMREHIEMSERT 2 ET (B5. 19K).

KANar 7Ly 7 AT, BEATOEHE L TR
b, —EOREAESLIE, FIomDBIEE SN, H
J& & LCoflF~oigrixmEn, BlaryF Ly
AT, WAARARRETICALNS. EHESE L=
Ly 7 ATH, RIEFATOERE LTROND

WaEO—HTIE, BEN Lo TENTH. B=

Ty 7 R HRRIRTIE, JBE50mIZE T D
ERBELND. ORI, HIEE— PR O — R
MHeh, ERBREIIWS - Fr— b - RS - fERE
Th5H. FOM, JBEEm MBS K OB R R
b5 (B5.18Kc,d). L LHEEAIE5 HHo 1 #E
X E TR IE ENMEFFHNIL < 7Tz, R T
IR A IZE DT,

HIBEREA R OBV A1, KA 27 Ly 7 AT
WaOEHC, BX)ar7 Ly 7 2 CRIWEEAE
WAL TR NS, BHESRE LT Ly 7 AT,
HRBERES 23 B AH)I B ORAES FlICiEem o & LT
HRons.

5.3.7 EBES (0sx Kx, Gx)

RIEEL, ASLETREEENG L. RIEEICEEN
LaliE, EICRAEEMETHD (E5.20Ka-d).
INSOEHNEF L LM CIRERERIZE TN
L. EEOEREETRIRTES TIE, Fr—h - AK
A-HEAES - BRORHEELIE DD EOE
BT, ARSI OGN R TE 5 L
DD, REHREL, WAIRBEENHET L B —RIK
BOEENHRY, TV b —HRLAD K O REERL 705k
mmEEEOWE - #kE - Fv— NOBEHE SRS T
IRIEAT, BIWIARIC XY, BERIEFEREZ ~T 2
ERBHDH (555,20, f).

KA a7 Ly 7 A TIHIRESN EEHEREHTH
5720, RFHETENTS. BXar7 Ly 7 2T
P OWE A REETICEE2mMIZE TR LN, o
Rt « F v — FOPHBCSEEFIC RO N D BRETH
5. BRI T Ly 7 AT, RIEAIZTEESM
ThHY, KEHEIZOMAT 5. ERREEEICBNT, L



MR L= T Ly 7 A SRR OO B I R BB 8 K 5.4 JPEHEA

DEAEIC/2 D, T iE, BgRIEDs (1985, 1986) AT

HeaE L EHRLTHDHEDTHS. AR & JE D R RH Y = TRfMTa Ly o &
FVEHLZEAEIZONT, a7 Ly 7 A2 LT

F5.1TH WA HARRE (BRI L) oG
() : FEAERE @EEHEIOWR, LB SFPEKEN) .
(b) : HAAEHERE (BRI ORIR, JLBEOSFMEXIERN) . MRS 2> b HAA W T2 D R URE 2 B4
SNhD. RENTHUE O AT 2R
(©)=(d) : BaES A OF Tl CRSUINE -2 2007). d) 1%, erIorn—X7 v
(e)-(f) : WaEFHARBOWMWAR (e : /MR, o WEIORIK, JLBEOFMEXIER) .



IbAELMSE, KE)llary Ly 7 2B YT FELEZ7 XY Hbazrd. F5. 3EIZFvr—EFnb
Ly 7 ZICOWTIEES. 21KIC, FHEHRE Lo 7L PELT-M it m %, H5. ARICHEEE - HEND
v 7 AT OWTIEHE 5. 22K~ T, PE LTk 2 oRd. £2§ 5. 5RICE, Fr—

F5. 2T, KAy T Ly 7 ZORKEND KnBRELIZa R MeEaETRT.

¥5.18X WhE & HYE DOFRIEE

(@) : BRED S (DI OMR, ALBEOSFPHEXEAN) . HAEDY v 77 v 77 7 X b &G,

(b) : pEbE GRS —F LHTT) . MAbER Bl S D, RENIHUE O EALT5R 2R
(c) : MIBER DM — M B 72 DHEE  CRIUNOR) .

d) : IV NEEZEEE L, MBEROHEMWERZET CRIR)IDOIR) .

F5.190 WHEOMAEERE
(@) : HR — FRib i (GS) R78592, HAZ==/L). A4 —/LZ0.5mm.
(b) : Wk — MRS E (GS) R78593, [EAZ==t)L). A4 —/L{Z0.5mm.



W

% 5.20K R{EADBEHEGTE
(@) : Bt (XA & XRAEIKE) OFME S TREE CRIJIOAER) .
(b) : ftdH (NATa s TRALAN) OEBREERIRES GEAILME).
(©) : WEOERZETRES CRIVIONIE).
d) : WEHOEREETIRES (RIROWEK) . SHIAEB TN OISRk E R,
(&) : WA CRIJIDIR) . AT e 2D o Mllkx~7.
f) : KXEEHZ SRS (GS) R78596) OBFEEM CRIVIDHITEI LERE) . A3l AT
B R E R IR AR A R T

= ~

=



5.4.1 XEMNarvFLyix

BIRE : RE - BJII (1981) RO INEA (1987) I
X, HiAFLEF2 () 225 Chusenella sp.,
Chusenella (?) sp., Kallerina sp., Neoschwagerina sp.,
Parafusulina (?) sp. D~V LA T XY LA OFEH
WwE Iz,

Fy— b il - B (1985) L OMB)INEAN (1987)
2 & 0 HSRL (SRR EHEN) A5, Canoptum (?) cf.
rugosum Pessagno and Poisson, Canoptum (?) sp., Canoptum
cf. anulatum Pessagno and Poisson, Eucyrtidiellum unumaense
Yao, Homoeoparonaella (?) sp., Orbiculiforma sp.,
Pantanellium cf. browni Pessagno and Blome, Parahsuum aff.
simplum Yao, Paronaella sp. DJk LA OREH A HIE &
. ZnooH 5, E. unumaense Yaolx % DAME D
iz TNatoba sp. A of Kashiwagi (2003) IZ[FIE S
N3 (5 - #AAR, 2004). Z DNatoba sp. A of Kashiwagi

(2003) DFEH XY, HHERIOT v — b OHEFEERIL,
AT = Z fL DR (late Hettangian—early Sinemurian)
bH2o (5« FaAR, 2004).

BEES :JF AR (2004) 2LV, HIERTD,
Atalanta cf. epaphrodita Cordey and Carter, Betraccium sp.,
Canoptum spp., Charlottea (?) sp., Nitrader (?) sp.,
Pantanellium spp., Protokatroma aquila Whalen and Carter,

k74 N\ KR gy

ot ) _ N Eifl2928
XNarFrysa
NEE AN

[
&

A ayFuyex (-
.| mnmR w)

BT aE
+ 1000m -+t *+ t+ + + + +
RS o e e T ARNRZSA

i i e -

¢ C1-S:Fe—bPSEHLEDI/ Ry MEE
o R1-6: Fv— b SEEHLAMB RIS
O R7-11: {8 - BRAENSEHLAKKRRA(L

{LRELbE
® Fl.2 BRENSER LT XY HEA

#5. 21 Kp)-BXlar 7 vy 7 2280F 510H
JE HH RS

PE LR R OVE b A & 2 OB FIZ DV T,
UTFOXERESI AL, F1, 2: &E - 2
(1981), C1, 2 :1&Eg&iEH (1975), C3, 4 : il
FiEas (1984), C5: E4JI (1985), Rl :
BJINEA (1987), R2-6 : faAIE A (2001),
R7-11 : J/ - AR (2004).

Protokatroma aff. aquila Whalen and Carter, Udalia spp. D%
Wb AEHOWERH 5. LLE O i b A pE I
S&E, BEEAOHEMNZL, fily 2 IO (late
Hettangian—early Sinemurian) & Sii7-.

BE - A (2004) 12X 0, HiHR8ERY (5FFY
) K0 bR EH O E R H L. HER8E Y
PEM U 7= i fbA1%, Canoptum cf. anulatum Pessagno
and Poisson, Canoptum spp., Foremania cf. sandilandsensis
Whalen and Carter, Katroma angusta Yeh, Katroma spp.,
Natoba minuta Pessagno and Poisson, Palaeosaturnalis, spp.,
Pantanellium spp., Parahsuum simplum Yao, Parahsuum aff.
simplum Yao, Parahsuum spp., Zartus (?) sp., Spumellaria
gen. et sp. indet T2 9 KV EEH L7z itk bbb,
Bagotum pseudoerraticum Kishida and Hisada, Bagotum spp.,
Canoptum cf. annulatum Pessagno and Poisson, Canoptum
spp., Pantanellium spp., Parahsuum cf. ovale Hori and Yao,
Parahsuum simplum Yao, Parahsuum spp., Paronaells sp.,
Stichocapsa sp., Wrangellium sp. A of Pessagno and Whalen

(1982) TH2 Lo Efbalcik-o%, HEDHE
FEMRIE, e = F4dodtE (late Sinemurian - early
Pliensbachian) & &h7= (B - K, 2004).

5.4.2 EXNarvILyvR
Fy— b EHEIFE (1975) 1, HECINL L
Gondolells sp., Hindeodella sp. Z&Te~L Akl /) R b

[hFa]

E

LR &t
* CE:Fr—bHOSEBMLET KU ME

o R12: Fv~rSEHULAKKRRER
o R13,14: BarSEM LEKKRIER

H5.22K  bHEBLEL L T Ly 7 R DAL A R H LA
FEH LS % OEHY B & 2 OEMRIC VT,
UToOX#ESIH LK. C6: At - &E
(1985), R12-14 : faA&IZH> (2001). A4H
L ORTEIE, KX (5. 6X) TR LT.



F5.2% AKRENPSEHLEZZXV AU A b {baREES, H15C25H 5 Neogondolella regale (?) Mosher %

MP : HH~L AL G~V At ) R MEABESEL #®E Lz, fif
N e N i ? ii
S IOLET a0 1Z7> (1985) [EHsIC30>5, Diplognathodus (?) oertlii
Hh F1 | F2 Kozur, Neogondolella cf. serrata postserrata Behnken,
. x5 - &Rl Neogondolella cf. idahoensis Youngquist, Hawley amd Miller,
Xk (1981)

Neogondolella serrata Clark and Ethington® H#i~L 2

7 X A/ e 1 2 . . . ..
Chusenella_sp. o (early Guadalupian - Ufimian) Z7~9 =/ R Mbfa a2
Chusenella (?) sp. O H L7z, FMEC4L Y, Neogondolella constricta Mosher
Kallerina__sp. ) and Clark, Neogondolella foliata inclinata Kovacs,
N h i . . . .
coschwagerina_Sp SHES; Neogondolella navicula navicula Huckriede, Neospathodus
Parafusulina (?) sp. O

TS MP | MP microdus Mosher® 13 = &4 (Ladinian) #1532/ K

Y MEsEHE L. BRI (1985) [FHILECEN G,
Epigondlella abneptis Huckriede, Misikella hernsteini Mostler,
Misikella posthernsteini Kozur and Mock® & ] =& ¢
(Norian) Zx~9 =2/ o Mbfaz#HE L.

AAIZ A (2001) (X 6HIE (R2-6) OF ¥ —F &Y,

H5.3% Fr¥— M oEHLEBEREEY A R
E: A, M: /#], L:#%H, P: LA,
T: 28/, J: V2T,

ATy REA[0S:KANI, K6: E#EEEIL] [0S 23 KG
Hh R R R3 ‘ R4 ‘ RS ‘ R6 R12
SOk LY < WL - 811 (1985)] Y AAIEA (2001)

<
iy
>
o

=
N

MERIER/EME

R1-1.2
R3-3.1
R3-3.2
R3-3.3
$23.3
$42.2
R4-3.1
R4-3.2
R4-3.3
R4-3.8
Kake8-5

Canoptum (?) cf. rugnosum Pessagno Poisson

Canoptum (?) sp.

0|00

Canoptum cf. anulatum Pessagno and Poisson
Cryptostephanidium sp. OO0
Eptingium manfredi Dumitrica O
Eptingium sp. O O
Follicucullus sp. O

Homoeoparonaella (?) sp. O

Hozmadia sp. OO O

Hozmadia (?) sp.

O|0

Kashiwara (?) sp.

0|0

Latentibifistula sp.
Natoba sp. A of Kashiwagi (2003)

Oribiculiforma sp.

Pantanellium cf. browni Pessagno and Blome

parahsuum aff. simplum Yao

Parentactinia nakatsugawaensis Sashida

O] |0]0]|0|O

Paronaella sp.
Plafkerium (?) sp. O
pseufostylosphaera (?) sp. O

Pseudostylosphaera coccostyla (Riist) O

Pseudostylosphaera japonica (Nakaseko and Nishimura) OO

Pseudostylosphaera sp. O OO0 O|0|0|0O

Spinotriassocampe sp. O

Staurosphaera sp. O

O] 10|0|O

Staurosphaera (?) sp.
Triassocampe deweveri (Nakaseko and Nishimura) OO0 O
Triassocampe myterocorys Sugiyama
Triassocampe sp. OlO OlO

FiK E. JIwLP MT M. T[ELT MT M. T

O|O




MRt 2w L. HER2OF ¥ — M,

Follicucullus sp., Kashiwara (?) sp., Latentibifistula sp. %/
L, B~ VvafzrnteELLND. HHRS 4 -
6D F ¥ — 251X, Eptingium manfredi Dumitrica,
Pentactinocarpus tetracunthus Dumitrica, Pseudostylosphaera
coccostyla Rist, Pseudostylosphaera japonica Nakaseko and
Nishimura, Triassocampe deweveri Nakaseko and Nishimura,
Triassocampe myterocorys SugiyamaZs & Dk b 23 pE

HL, ZabixFH =284 (Anisian) Zx=7 (5.3
#). HUERSDF v — M,
Hozmadia sp., Hozmadia (?) sp., Parentactinia
nakatsugawaensis Sashida, Plafkerium (?) sp.,
Pseudostylosphaera sp. L, ®ifi—H# =8k
(Spathian - Anisian) %7~79".

UbXy, BXllarr vy 20F ¥ — ML, i)
LBV DAL D & BT — T - B =B AR T

Cryptostephanidium sp.,

H5. 4K EHEEEELROCESANOEMN LB EAY X K
E: i, M: /i, L:#%#, J: V=T,
aAVvILYIR xall | B EEREL
SAB[SSH HEEE A, SH EA] ssH| st | st [ssh] st [ st | sn | s
s R7 | R8 | R9 [R10|R11] R13 |[R14
Xk B - #K (2004) | ks oon
g RIL R/ 4 A Dl i gl = Rl
S|s|lol=s|l=|1S1S|3
X | x|
Archaeodictyomitra sp. O O
Atalanta cf. Epaphrodita Cordey and Carter O
Bagotum pseudoerraticum Kishida and Hisada O
Bagotum spp. O
Betraccium sp. O
Canoptum cf. annulatum Pessagno and Poisson O10
Canoptum spp. O|]O0|0O
Charlottea (?) sp. O
Eucyrtidiellum (?) sp. o]0
Foremania cf. sandilandsensis Whalen and Carter O
Hsuum hisuikyoense Isozaki and Matsuda O
Hsuum sp. A of Hara and Kashiwagi (2004) @)
Hsuum sp. B of Hara and Kashiwagi (2004) O
Hsuum sp. O
Hsuum (?) sp. O
Katroma angusta Yeh O
Katroma spp. O
Laxtorum (?) sp. O
Natoba minuta Pcssagno and Poisson O
Nitrader (?) sp. O
Palaeosaturnalis spp. O
Pantanellium spp. O|O0|0O
Parahsuum cf. ovale Hori and Yao O
Parahsuum simplum Yao OO0
Parahsuum aff. simplum Yao O
Parahsuum spp. O|10
Paronaella sp. O
Parvicingula (?) sp. O
Protokatroma aquila Whalen and Carter O
Protokatroma aff. aquila Whalen dnd Carter O
Protunuma sp. O
Stichocapsa cf. himedaruma Aita O
Stichocapsa sp. Ol10
Stichocapsa spp. O
Tricolocapsa cf. plicarum ssp. A of Baumgartner et al. (1995) O
Tricolocapsa spp. OlO|0O
Tricolocapsa (?) spp. O
Udalia spp. O
Unuma cf. echinatus Ichikawa and Yao O
Wrangellium sp. A of Pessagno and Whaten (1982) O
Zartus (?) sp. O
Spumellaria gen. et sp. Indet. O
FH EJ M-L.J M-L.J




¥5.5% Fy—rIroEHLEa FMEA Y X b
M: S, L%, P:~Lafd, T: =8

ATy RE [KG: LHEREIL] 23 KaG
Hhg 1 ‘ G2 |C3 ‘ G4 |C5|C6
Scik [H- RA0I1(1985), U 4BFIEA (1985)] [EREMEEEN b1y
N o
a/ Fy Mea/EH4E 21155 a
==
Diplognathodus (?) oertlii Kozur O
Epigondlella abneptis Huckriede O
Gondolella sp. O O
Hindeodella sp. O
Misikella hernsteini Mostler O
Misikella posthernsteini Kozur and Mock O
Neogondolella cf. serrata postserrata Behnken O
Neogondolella cf. idahoernsis Youngquist, Hawley and Miller O
Neogondolella constricta Mosher and Clark O
Neogondolella foliata inclinata Kovacs O
Neogondolella navicula navicula Huckriede O
Neogondolella regale (?) Mosher O
Neogondolella serrale Clark and Ethington O
Neospathodus microdus Mosher O
Paragondolella navicula navicula Huckriede O
Fi P IM.T{M.PM.T|L. T|wpP

BEEES K - Ak (2004) 2k, HARI00G,
Hsuum hisuikyoense Isozaki and Matsuda, Hsuum sp. A, Hsuum
sp. B, Laxtorum (?) sp., Stichocapsa sp., Tricoloapsa (?) spp.,
Unuma cf. echinatus Ichikawa and Yao ik Bt D
WEN S D, Hsuum hisuikyoense & U.  echinatus® 3£ 12 &
S, BEHEASOHBEMRIL, FHY 2 T LOHH

(late Aalenian) & Xi7-.

BE - MR (2004) 12XV, HIARIING,
Hsuum sp., Parvicingula (?) sp., Protunuma sp., Stichocapsa
cf. himedaruma Aita, Tricolocapsa cf. plicarum ssp. A of
Baumgartner et al. (1995), Tricolocapsa spp. DL LA
HHERH 5. TN OO LAICL Y, BEAOHERE
ERIZ, WY T RHOBE—%I Y 2 T RO

(late Bathonian - Oxfordian) & 2 W & X/,

5.4.3 L#ERZWLDVITLYIR

Fro— bR - mE (1985) 2LV HIRCEMND,
Gondolella sp., Paragondolella navicula navicula Huckriede?®
h—% M =B E RT3 R MEARERT 5. AR
&2 (2001) (%, HiAR12X Y, Eptingium sp., Hozmadia
(?) sp., Psedostylosphaera (?) sp., Triassocampe sp. OH =
Bt (Anisian) ZRd b aaz@E Lz kXY,
RKar7T Ly AOF x— ML, LB =EeE R~

BE BAIFE2 (2001) 13, HARI3E14K0,
Archaeodictyomitra sp., Eucyrtidiellum (?) sp., Hsuum (?) sp.,
Stichocapsa spp., Tricolocapsa spp. O ik by & ik L
oo Tenb, BEAROHBERIITH %Y= I/
DHLEYTHD.

5.5 MWEFENEEETL—NEF

5.1.1 XAMNarvFLysvR

R LR OFEHIEIZ LD, EEITRHY = o
EE, EEE EE AT = TR ORY:, T — MR
T a TRORPEOHEEF R E T EAKEILT XY
FEAIC LY, FHAL ORI E RS, A e
WETEROBRN DAL, T LV Fes (KR
Kip), AAE (PHAVLAR), Fr—F (THY =7
HTED, BHEEE (THYa27F% ), BE (FaY
2 7R N —HE) LI ns (BE5.23K). Fr—
MZBILTIE, fbAEHRHAEEB)NZED (1987) 1L D
1EFZTTHY, TXTOHEMBMERERL TVD &I
SWEEW. REllary7ry s 2%, Blary7ry
I AOEEN IALICRET S L, £ AARNEY
2T a vy 7 2 e DR (5 - #R,
2004) 2, Fr— FOHEREMIL, VL Af—Ri#IY
= ZREOFFAI 72 B ATREMEDS @O,

5.5.2 EXNNarIFLysR

B & EEEEUA OHERIEE, ek baEHIZ X,
FTNENHHY 2 T OB BT 2 TR ORE L
WY =2 ZHORIEEZRT. Fry— ML, 2/ Rrbheik
B Az LY, e B Mkl o—E8, Al —
W =EAd L B =B OHERENRE R T, aEE, b
APEHOREIT RN, FERITFHTH D, HH L H
FEENROBFRMOIAEEFIL, TALE D ks (FFRUR



i), AlkE FORED), 7 F(AWA+f£E$)
ﬁEE%(*%VJ?%%ﬁQE(¢$ Y a2 TR
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BRI IR i T DA L OVKeE Th 5. EERF
(1991a) OEFAREHDIIZIFMH YT 5. EELH
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FHRIN - FEBIR ODI/NRBIZ A 5. Z01E)s, B
1E D) N O HERE R BN (B XNE ZF D&
L)« AR (REF AOX L) 1I2Z2< b nIch
5.



0%
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SELTEY, PRIE10~20cm, HERHL - PIEEENEE - HEn
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(Written in 2003)

(Abstract)

The Suhara District is situated in central Honshu and occupies an area between longitude 139°0"E and 139" 15’ E and
between latitude 37" 10°N and 37 20° N (138" 59’ 48.4”E and 139" 14’ 48. 3"E, 37" 10’ 11”N and 37 20’ 10.9”N, refered to
the International Terrestrial Reference Frame, ITRF). Topographically, most of this district is located in the Echigo Mountains
and northwest rim is in the Muikamachi Basin, separated by the Shibata—Koide Tectonic Line. In this area, the Mizunashigawa
Metamorphic Rocks of the Joetsu Belt, Permian rocks of unidentified structural province, Jurassic accretionary complex of the
Ashio Belt, Late Cretaceous to Paleogene plutonic rocks, Neogene strata, volcanic rocks of the Asakusa Volcano and
Quaternary dcposits are distributed.

Mizunashigawa Metamorphic Rocks

The Mizunashigawa Metamorphic Rocks of the Joetsu Belt are low—grade polymetamorphosed rocks, which suffered
greenschist facies regional metamorphism and contact metamorphism by the Late Cretaceous to Paleogene granites. They are
mainly pelitic schists, including exotic blocks of greenstones, ultramafic rocks, chert, limestone and sandstone. The age and

type of the regional metamorphism are not yet confirmed.
Permia rocks of unidentified tectonic province

Permian rocks of unidentified tectonic province are distributed in the southeast part of this district along the Tadamigawa
River and classified into the Otori, Takizawa, Maruyama and Sodesawa Formations. These formations are mostly composed of
mixed rocks, which include blocks of ultramafic rock, gabbro, basalt, basaltic tuff, granite, rhyolite tuff, conglomerate,
sandstone, limestone, chert and others of various scales in the pelitic matrix.

The Otori Formation consists of mixed rock, which includes large-sized blocks of rhyolite tuff, alternating bed of rhyolite
tuff and mudstone, and granite, The Takizawa Formation is composed of alternating beds of sandstone and mudstone. The
Maruyama Formation is composed of mixed rock, which includes blocks of ultramafic rock and gabbro of large size in the
pelitic matrix. The Sodesawa Formation is composed of mixed rock, which includes blocks of basalt, basaltic tuff, tuffaceous
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sandstone and sandstone. Permian brachiopods and crinoids fossils are present in an unsorted bed, and in-situ basalt is also
present in the Sodesawa Formation.

Jurassic accretionary complex of the Ashio Belt

The Jurassic accretionary complex of the Ashio Belt in the Suhara District is classified into the Oshirakawa,
Kuromatagawa and Kamigongendoyama Complexes, from the upper to lower structural level, based on the lithology. These
complexes are intruded by Late Cretaceous granites and suffered contact metamorphism.

Thc Oshirakawa Complex is mainly composed of mixed rock, with blocks of chert, greenrock and limestone ranging from
50 to 300m in thickness. The Kuromatagawa Complex is composed of interbedded sandstone and shale, and blocks of chert
and greenrock ranging from 300 to 500m and over in thickness. The Kamigongendoyama Complex is composed of mixed rock
accompanying chert, greenrock, sandstone, interbedded sandstone and shale, limestone and conglomerate, chert blocks of
various size in thickness and greenrock ranging from 50 to 300m in thickness.

The accretionary ages based on radiolarian fossils from shale are Early Jurassic for the Oshirakawa Complex and after
Middle Jurassic for the Kuromatagawa and Kamigongendoyama Complexes.

Late Cretaceous to Paleogene plutonic rocks

The plutonic rocks in the Suhara District are mostly Late Cretaceous to Paleogene granitoids with small amount of
gabbro. These are homblende gabbro, Oyu Granite, Kuromatagawa Granite, granite porphyry, aplite, silexite and quartz diorite.

The hornblende gabbro appears as small xenoblocks in the Oyu Granite. The Oyu Granite is a medium-grained
leucocratic biotite granite and granodiorite. It intrudes into the Kuromatagawa and Kamigongendoyama Complexes and caused
contact metamorphism. The Kuromatagawa Granite, a coarse—grained biotite granite, intrudes into the Kuromatagawa and
Kamigongendoyama Complexes and caused contact metamorphism. It also intrudes into the Oyu Granite. The granite porphyry
is a small stock intruding into the Oyu Granite. The aplite and silexite are dykes intruding into the Kuromatagawa Granite. The
quartz diorite is intruded by rhyolite and basalt and appears as several small bodies.

Neogene

Neogene strata lying in the Suhara District are thc Okura Formation of the Jonai Group and the Matsukawa, Yuzawa,
Nishimyo, Toyagamine, Wanazu and Uonuma Formations.

The Okura Formation of the Jonai Group and thc Matsukawa Formation are composed mainly of andesitic rocks, which
lies on the ridge and foot of mountains. They occupy the lowest part of the strata in the Niigata Sedimentary Basin. The
Yuzawa Formation is composed mainly of andesite volcaniclastic rocks, conglomerate and rhyolite pumice tuff, partly with
andesite lava. Many rhyolite dykes with basalt rarely andesite, diorite porphyry and granodiorite porphyry dykes intrude into
the Okura, Matsukawa and Yuzawa Formations. The Nishimyo Formation is mainly composed of rhyolite pumice tuff and lies
in the northwest side of this area. The Toyagamine Formation is composed of andesite lava of Middle Miocene, lying in the
northwest rim of this area. The Wanazu Formation lies in the northwest rim of this area and composed of dacite volcanic
breccias. The Uonuma Formation is composed of partly fluvial riverbed sediments of Late Pliocene to Early Pleistocene in the
Niigata Sedimentary Basin, whose maximum thickness is 3, 000m.

Asakusa Volcano

Products of the Asakusa Volcano in this district are composed of the Tadamisawa Lavas and the Onigatsura Volcanic
Rocks. The Tadamisawa Lavas consist of two—pyroxene andesite with or without megacrysts of hornblende, and are composed
of lava and intrusive rocks partly with volcaniclastic rocks. The Onigatsura Volcanic Rocks consist of olivine-two pyroxene
andesite and composed of lava and volcaniclastic rocks. The Asakusa Volcano was active at approximately 1.6Ma ago in Early
Pleistocene.



Quaternary

The Quaternary deposits of this district are limited and composed of Pleistocene landslide deposits, older colluvial
deposits, terrace deposits, colluvial deposits and flood plain and river bed deposits.

The Pleistocene landslide deposits lie in the western side of the Aburuma River, northwestern part of this district. It is
partly still active and composed of debris and colluvial soil with hummocky hills that originated from the Nishimyo Formation.
The older colluvial deposits are composed of debris and colluvial soil with andesite blocks in the northwest rim of this district.
These deposits are the Late Pleistocene covered with tephra. The terrace deposits are located along main rivers in the western
part of this district. Along the Aburumagawa River, two terrace plains are distinguisbed. The older t, plain is covered with Late
Pleistocene tephra, and the younger t, plain is distributed along the Aburumagawa, Hanegawa and Sanashigawa Rivers. These
terrace deposits are composed of mainly gravel and sand. The colluvial deposits are located on the foot of the Asakusa Volcano,
northeast part of this district. The flood plain and riverbed deposits are located along the main river and dam lakes of the
Tadamigawa and Kuromatagawa Rivers.
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