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Sakaguchi (1961) TR AR PE AL E0 5 bR, F AR 1347 (1989) x W %
o kB Btz =y} KITE 2= b
11 I

i
E| xmzi 2 LS

-] s *
i3 -2 LI =, fz= b 4 FAkFzZ= o }
N L B

T KB 2= } T iz b
Bl

[ O |

L}

n I & 4 N B I B B OB

TS, ZOY 74—, ARBEHUE D U B9 2 e va AR g s o 4 1L mAHT e LT
5 (FARIFD, 1989). Lo 74— A3 THE, FREEFBRT v — MEt R <k L TOM T 5 0
720 L, MREICEBWTE, &b TEFGEICZ LV, £ EHIc oW T, L3R TIRIREIRES 2
R 201c720 L, BRTIEWERELENIA 0T 5. 5 LIRHRIC S & ST, ABFE T
EFT AT D WHHBREIC DV TIE, TS B~ EREESE - F v — b BIREE - WETEE A

WCBATT 23 oOMEREF =y MRS L, WIER TN D BAi~E, MM rfta =y b - FiK
Fa=y b kfH2z=y FE L. ZNH3a=y FOSLITHERN TAICIE, 1 RIMERSBHT
CFTA—LEBELTHMLTEY, &L LT4o0MENEF2=y F2hbHREN TV 5.

=B v 7 — AMBRICRBW UL, R Lok 2=y MIYEIL, fasE - 7y — MNED
WHREI R DA I L ST LA, o250 =2=y MIOWTIX “=2=v MRXHE" L L7z,
F 7o T BIHBRED /37 12DV UL, FAWITELITE TI, AEBRECIEREEN A 0T 5720 #T

B 5. WRBIEURIZOW T, FICTF ¥ — MR OVREIRASOBEICH &S0 T T RHERE O340 &
WE L.
RBAME CRE LENEF 2= v b &AL IR B 52 =y h R BN Sa-

kaguchi (1961) DJEFX 5y & DX & 2 RITRT

V.2 I 7 i Jg B

V.2.1 XR¥iTa=vhk
JRESE (g, Hgb) A=y FOREEEHEE LTE, BIL-EE > 7+ —adb@ ks, %l



WP KT A7 0 & 81T & SHO IS A CllEd 5 b0 &, FHBET NI & O ~K9 3k (2
Jo o T T DB KN H 5.

KETEW ST T, HBOWEKRUNA T 0T TAZA Mh672Y, BICHESEOESOMEE )
RT v TR, WEOELICE, FHJES InfRORAEAZH, SHICED IS, ESK o
FRGEJEIRT v — FRER L. DNHAERFORGEEETIE, N TRr7 TAZA MREBT 5.

BKF v — b (Hch, Heb) TFAZICHREAMEA R, o RN b0 &, REAETICAY 2 b
URELTEENDIHAERDHD. Wb DTAMERICHENRERT vy — b2 d.

FRT(1983) 1, $5HT X DMIEOREE LD F v — b, %A RAS - AT B4l % 779 Pseudo-
albaillella bulbosa % F.H L T\ 5.

4 VU A MU A%E2TF ¥ — bIiTiE, Triassocampe nove % 4 % — &4 F v — b, Pseudoalbaillella
u-forma, Ps. simplex 72 & & FET AR BT v — FARO LTS (A8, 1983). 7Z¢¥ Ishiga and
Imoto (1980) I & 0 Hiif AT D3 RET S 7o R LI TR B2 (R ILIBIE ) OF v — b 7w v 7 bR =
v MZBET 5.

VUTF—AHREORI= Y MIBTD LR D 2F v — bbiE, RRREICERD LML A TS
BALTUVAR V.

RIE (1) AFFRRER SR AT IRRRE O H7 K Tkm B OVRIBTREIRT A PG50 1km 0> 2 HsIS, /N
FIRERRIATT D, 2D DOERDPDITIROLAOEMD AL ST (Sakaguchi and Yamag-
iwa, 1958; Sakaguchi, 1961, 1963).

Bl - Bi#ER L ;  Triticites sonobensis, T. sonobensis minimus, T. sp. A, Pseudofusulina cf.

santyuends, P. sp., Paraschwagerina(Acervoschwagerina) sp.
B2 Stylidophyllum sp.
REW : W#EH{bf ; Fusulinellaitoi, F. matsushitai
> Tt ;  Dibunophyllum omorii

BT IA IR AT S N D H55E R AL, Triticites montiparus T4 O RHMIE A & 7, AT &7 ~
ML ZIRT. WolE D RRIGA IS DI, THIARACE A7 VA2 R I ADE S TEY, Sakaguchi
(1961) 1%, MEAENFIER—BUHECET 2L AR L, BEICEENIMATRILATHS D LHEEL
7o, LLINBORED, SHRBERETRTFy— b7 ry 7 LFEERIC, AU A M) AL LTHER
FIZRBELTWDbDLHRL I 5.

BEEEMsh, Hs) A=y NCIRREEMAS, BOE, AHY v FERBL, BRIEEIE
WEAET 2.

REEBEESLENO2 =y PERAETHY, Fv— MOREEEZED O LWET Ry 7 ORED S
DELELLDORMAAE DL, BAEEIWETHY, fELebDbbh 5. BIEIRRIER OEE9 5/HA
VR PICH, A IO b o CREIRELA EU b 30 BB, AT A RN 5 0
AR, BRE & OBERTEATEMNEEL, 7374 Mo T0E 008 H 5.

A=y MTH YT 5 FEERET P ARET I O WSS T HATE S 41 2 BRPEREIK S 121, Archicapsa aff.  pa-
chiderma, Parahsuum cf. simplum 72 OB RN G EN TR Y, Bl 2 F#HE2TRT.



F RO T, ML - FEER S T 4 — A OHIRRIC b EUE T RIEEEICE B AE T 5. 2
JEHOPRZR O TESIEn L EH Y, LUFIORT &5 REBH =84 & il Y = F /R R A
e b (REEFED, 1990).

%W =& Canoptum triassicum ##4E : Canoptum triassicum, C. lubricum, Dictyomitrella(?) sp.

C, Squinabolella spp., Sarla(?) sp. 72 &.

i = % Parahsuumovalef4:  Parahsuum simplum, P. ovale, Archicapsa(?) sp.

Eucyrtis(?) sp., Paronaela(?) sp. 72 L.

AREPE bKFPEL= bOODOTH LM, B9 2 £ 9 IS REd 2 W8 134 - sl (1990) 12 £ %
TIHdOWALRI—DHEDTHY, kiTaz =y hOK EFICTEY 2 7% L0 bilnv EE =8 R0/0E
EEBFEEL TV D FREMED S 2 (O - BUREF, 1990 ; BREFIEA>, 1990).

KETAEL=y hOWEE, Tl c #A4 7OHLONRE. ISR TR 1%L, Vo 7B TH
5. BiEE<AEREL, BEEFIC0en WANDRITHIELLY, 7374 MIBILT S, 20X 7D
WA DN — NHIRITHEARE R AL 16%, SREamA5E12%, WY RA12%, RHRA 1%, 51 30%, %
DITEFIZ2 E 1%, EE1T% TH L (FA4R) . SR TIEKEER DL 0N, HEEH 0020, B
T TIEIL AEBRRRDL, v, 7V A% A b, BERPHRKF=y b ROV 7 5
2=y FNOE LY ZV.

I - B S o 7 o — AW, FAVEREDCE DI CTRlILI. X O I L =B RME N T 5. £0
FOWEIET UdZ A 7 ThHDH. —MICT e XA T OWE L 0B THRDE 1R Z <, E— R TIE
LRERAAYE, REA, HROBRBZVHEDOTHS. 202 LITAH AL RIE ST TE ) F 2 ZET
DREVE BT 2 AN T d Z A 7T 2 (B - BUE, 1990) Z & LM TH 5.

V. 2. 2 #iIkKFaz=v b

BREEFE(Se, Sgh) A=y hOMEEINIE L, /My FOBICRWTHRE S MIC & T 5.
FEILMT ARG, NE-SW 7MW IZ L v, # 3km LHICEE L, HE 4 ftAL07 CTHOHE J7 I /A
FT5. FHEN KN OHHRERT, & DIZHIE CRIRICER Lok, B HEIT/\%H gL g
HIEDE = ML ORI~ LT 5.

OERT DI ENEZVD, BREGEZRTEHS b D. JEEE 2Ty T, SRS, Bolkas
PR, AL CIERAOEFERHREENRBO Oz, Er—T Ly Fyong T rs 724
A NEELTHESIIREREAZRTZ E NSV, JEEIT 300-500m T, K 700mfRETHS.

Hashimoto and Saito(1970) 1%, FHE# ORFEEICOWTERGHEEIT, N0 A4, PR,
AR R Lz, AREHIE OO S EOERIEYIIR %, WEA, MER, Rikn,
RNV H, AT =, FRAINPSRY, N AKIORT 5 LHE LTS, E7-Hashimoto et al.
(1970) 1%, AFkEEHHD 23BHZ SOV THEFA T ATV, WIS T AT VAERINET DL LTWnD
(#3%).

WA - EER(1972) 1F, FEEEBEOERIZE & SWT, BB E 2 SORNCKS Gy Lic, WELRLE Lz
LOE, FICER—TLyFrnA Ty TR, b, ERIEKETRL, BREITIRE



3L FAhkFz=y FEEEBEOLEMEK (Hashimoto ef al, 197012 & 3)

# R & 5i0, TiO, | ALOs | Fe0s FeO MnO MgO
%ﬁ”A%“EVQ 49.79 1.37 14.57 7.28 4.05 0.19 5.39
r B & | 2 2.16 13.34 2.53 10.98 0.20 7.50

i, MREEEEL L, #RREHICE 2 b0 LHE L TV D, FRIARESEBIC OV L, FKEE
tEbRne ZAND, HEEIERWVIBEICHEMCEE L2 b0 LR TN D,

Z DFREEFNEC EAICER DR T v — b & OBEREITIE, RABEAGIRI AN DN, %
WRTANILTE 5, R R, W9F, EARTAEZ &, FHEEG & LRI S L.

Ak o @ OB Z R 3 bA OFFUISE S TW ROV, RIEO R ~OERI AL T 25,
FEER B AT H 0O KHE) TR O fk a8 IS DV T Sm-Nd 4E R E LT 334-339Ma DEAHE ST
V% (Sano et al., 1987).

BRFv— b (Sch, Scb) Aa=y FORRTv— MIERICEY, DREEEO MICERD D
D, 2) BEEPICERERBUEDO AV A Y RELTEEND DKy SND. 1) DF v— M, 7*
BWEERT L2008, KRBT L2, HEBOESIT1-10cm EEERFE L. 2) OF v— bA
YA MY RE, Fx—hOBNLRLGE L, APT FLCHREEEEE O GER 5. ABIE, M
=y hOFy— b E@ELTND.

1) OBOF v — b5 AE (1983) 1%, Pseudoalbaillella simplex, Ps.u-forma 72 & o i b %
L, F 7 Streptognathus elongatus, Ozarkodina expansa 72 &M=/ K MEADOFEH L HE S
THY (Ishiga, 1982), T bORTHERMRIE, AT AL AR SN TN,

—Ji, AVARNYRELTETLFv— M2 T, Follicucullus spp., Pseudoalbaillella spp., Ps.
lomentaria 72 &, ORI B4 & R T B kA & FE T B A KX, Triassocampe(?) sp.,
Canoptum triassicum, Triassocampe deweveri, Archaeosematis sp. 7¢ E D BHLAL= 7 Rv b
{t4 Neospathodus homeri 72 &', =& & Rm Wit A & EHT 282 ERFE SN TS (A4,
1983). & DA S oD P8 | B3 2 R I MUk D BB IC LB S 5, fkE@sHEeE > Fr— 7 m
v 7 /rBl%,  Idiognathoides sinuatus, |. delicatus, Streptognathodus elongatus, Gnathodus roundyi,
Gondolella clarki 72 &= 7 K MbAr & O Pseudoal baillella nodosa, Ps. bulbosa 72 & D i b A A3
FhiEh, BWARAAE TR B O LAREN TN (Ishiga, 1982).

ZORRIZ, K=y FOREATIZA VAN RELTEEND T v— ME, AR, ZBHk,
ZERER EEEARERERT. RRELBEE TCOL ZA, ZBENL B~ LEFENEET ST v —
FERTRE S TO 2.

BBAEB(Ssh, Ss, Stf) Aa=y FTRTVa—2EE, BARSEEKWEHRES ESEL, b
WMOBSEZMNS . TNOICHEEA, REOEE, BIERIER ENEHET 5.

RHIRIEA TN r o=y FOBDOLFERO LD THD. 2720, 2HBOREIRIEED S b, W
BTy 7 DRHEET broken formation & SNDHDODHBE .



EIR (k®)

CaO Na,0 K.0 PO H,0+ H,0- & & E
8.69 4.72 0.63 0.34 2.92 0.31 100.25 gy BT
8.10 2.33 0.34 0.23 5.64 0.45 100.07 g - BEH

REOEHIERICDEEENERST, MMyt =y M EBET S, AE1983) I Lid/he s k=
= k& [EERIZ, Unuma echinatus 4L & ¥ & 00 dr W IHUR & PET 2 BXS D 1EHZ, Parahsuum
simplum, Parahsuum(?) sp.C, Canoptum sp. 72 & Parahsuum simplum #£4E (J\Z1Z75>, 1982) Dk
mAEGELe v NEIE, REJEE, BIEREICE DIAET S, b0l b, HikFa=y FOEE
BEH Y270 bDEEALND.

A (1983 I KD v MERESCHRAEAL, £ bEETHIREELI LRZNI LMD, &
WTF ¥ — PO EHAE~DOBITEIC A SN 2 G ML EEE HE IO T Db D ThH LR H D, E7e
FRAMEEEDCS &Rt WFEREZ R L TR Y, slItMoREL =y MR b5 X5 Z2JEFf%, oF
DEHEEEKE & F v — E DO EE~OBITEHICMET 26D THA 9.

A=y FNOWEIFHANIELS, PRICTEEOEVIENZ . e — Ay FEREICED. £/
HRL - RRHRIAD A O E AL = b D RANT EERIC R 005 . Al - ZUREF (1989) 1385111 & A LRl oibE
ETHbAA7ELCRBL TS, TR ZIUET — NI AL 22%, SREMma%11%, »Y
FA19%, FHRA10% HA22% ZOMEHHERL 1%, HE 1% LL->THWD. ZOIBLEFOK
I KERF CTH D, BEIEY TIRERTY 7 v 7 OFRELLEI AADEFEITEL L, ZOMITITR
B, AZER, Yiar, RhAa, TS X4, R4, A7 RhENEEND.

A BT IR DAL % i > CHPEIZ00 L (Sakaguchi, 1961), BlEFIRELE L IR TW 5. TEKIED:
(1974) IT &, BEFIREOHKT CIIIEEIEEPICAE2-5em OMBEED 2\ VITHMEE LTEENT
WHHDOTHD. BERILIMORICBFGELEAH Y, & TIIEIEME SN FEER S WA, K,
MEEDE Sy bV, IWEHITWED bORNR VRO HND. BERRERIT, W5 &M - PPk PEE 2
122 <, BB ALER B E s T DSER A s (RS - PR, 1976), MREEAIEES (PRI IITE 7 L —

7, 197D AR B RO TIN5 Ky WS FE T OB (e, 1989) 72 & LRSS, TH/AKIEA(1974)
DUEL=bD L, HikFa=y Fel—a=y FeBZ LN Ky llbEThOBYE & OBFEILR & 5
6 BNRT. BIFIRESS O b OIXREE N D 720 O TR T 5 Z L IEEDHEN S 503, %E

(AT« KIS B OVERCE OBER D2, IEYERIPEEER SN2 LD, THZKIED (1974) 1%
BEHITISN T, HERER AT O KB R BRIE KIS BN o7 Z L fafii LT D, 2o Z L EBE L
T, RREVERE TR T O KT = b ORYE TIEERME - hPEkREE h 3% <, 2 OHER L7 FR
(AT Y = Z42) WE W IR KRR BY 23 & o T2 TREME S B S 4L TV D (- RSP, 1989) .

V.2.3 MhE&ska=yv b
REEE (Ke, Kgb) /NIEritz=v MIUBTIROEED S b, BIRF ¥ — MNEDO TSI D



ﬁi“uﬁEﬂiﬁq

Mit kL -
KEpE - RAB

PR -RN-¢-]

TERH

FARF 2.2 F MEWRE, REAFALH I kBT #H K
(iMAkizn, 1974)

EO6R  IIRUGEEERE OBREMAE

R BB ENFORE, FHRRBABESH (W, 1989)

AL, ARERFREETZE RN O AR AT TOfiT 5. JES 150-300m T, fkfaz 2L, HEaIH
B9 5.

MEFEER B HITEREE FI2, BRTF v — FoREHRIL, IEUERAERE L TRIESRD.

A R W I P 350 0D PEACRT B 20> B /NG 2 RV 5 % A% CRATRIC B D MBS, 1 B RS A7

WAL T 2 IRBEIRIE A P/ MR e ke 7 1 7 3R Lo, (TS E D Sl LT, TALHE
BRCET AT Y —F 7y 7 b EENTNDEZANDL, ZORBETu Yy 7Y, IMerfia=y b
L OREEENBA LI ERBEZ DN,

BRFv— b (Kch, Keb) Ao= FEUEHH - FEICREL, REHMIT 20km LI P - Tl
L, /Mg, Ny R, WALREEOLBEZ#R L TWD. AT OREEE100-500m &2k L, JEW
B4y TIL 1000m B RICEET 5.

ZDF ¥ — FEIZOW T Sakaguchi (1961) 13, PHEERE TR MIRE O LICEET 2 b0 L
B L, [AHEEREOMOEED REATETOT v — MEERL L bIZ, "W ROFEELL L THET D L
WARTVW D GRA, 1960b). F7zKaibara(1964) 1%, 7 — b OWHBIEREZ BT 51872 C, PHER
DF ¥ — hEERIZH ES0T, AERT v — b (DMn- BT v — b ;5 (2) PRIE, B)BRIRT v — 1 ¢
(1) KEERL QBRI T 18—, OB : (1) & v — VA Z A L ~OEBH ; (2) EE~DOEBIIC
L, AFv—hEIL, 0609 HB) - (1) KEFREIZYEZDLLTND.

AT v — NElx, 7’8, RE, ok 2OREELETDIED, KEEFRTHOLEEND. HAREHRIT
S e, EEEERE R PEEEMIb A 2 LT 5 b0 b, (RTF RAF R M S EEE R A S B
THLONRHY, Imoto(1984)IZ% %, RB, RF, GB, GF D 4BOWFHOMERDOHND.

B LR TEEE (X3 ORSOZE, RETRICEETHY, ¢ HTIIEFEMIC/RHMHE
MAEDHND. 9 LRI, HARIZAN(1989) 12 L 2 st sl 32 TSR R T 5
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00@983)) 000000000 800 OO Albaillella sinuata, Pseudoalbaillella longtanensis, Ps.
globosa, Follicucullus monacanthus, Fo. scholasticus, Neoalbaillella optima, Na, ornithoformisC 0O O
-000000000000000shiga, 1986)000000000000000OO00O0ODOOOO
00000000000000 Fo. scholagicusd 0000000000 Ps. longicornisJ 0O 000000
0O Fo. sp.OO0DOOO
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FAR FHEH | BMRE, TRUMEE S L UBBILBOWE DT — FER (%) (- RIS, 1990 % —SHEE)

e r P4 a E= "YW B oE
wEXS | s47 £H
HER | SRE |1 RE|HIRE | ERs | ks wme| 28 2ok (&)

I RUsth B¢ TI 29.0 [ 15.0 | 10.4 | 11.9 | 1.2 7.1 | 3.6 1.2 0.4 {720.2 39
TIla | 22.9 | 16.6 | 18.7 | 14.4 | 1.1 9.8 1 3.7 0.7 1.0 | 11.3 26
TIb | 19.8 | 10.9 | 18.4 9.6 | 1.8 | 14.4 | 3.3 0.5 0.6 | 20.8 91

Wgidbch s
Tilc | 16.1 1 12.3 ] 12.3 (11.2 | 1.4 | 21.5 | 7.5 0.3 0.5 | 16.9 27
TIild | 13.0 { 20.3 | 11.3 | 12.1 | 1.8 | 18.6 | 10.6 0.3 0.5 | 11.6 10
& 0 26.5 | 24.7 | 19.8 6.5 | 0.4 9.5 | 3.9 0.7 0.7 7.4 4

TS URBERBE SIS, ARFIIHEM A A SR TS 2 LN ENT, FICEIREROREZ LR
BEEC broken formation TIXRWZ S0

ROTHTRRCWEEEPESRTH L. HBRERL O RITEMICEA TS 106 BRESTH O
BE. WOEFROZVHOITIREWS Wi L, W& ORAILnappable A— 4 —CIXNEECTH 5.
FBROES IR EMIRE TERTICRZERHD.

AKaz=y NOEBTWET, ELLHHENTNDLDONRE. A (1983) 12 L Tricolocapsa (?)
fusiformis, Archicapsa sp. A, Unuma sp. 72 EOfgi 3£ L, Unuma echinatus F5E (JUZ1Z7A>, 1982)
LR HNEDESINTND, ZIUIAHIY 2 TR EE R T b D LB bND.

WA OVWTR, Al - TURREF (1989, 1990) 13 5THT PE AL IR HUEZ 2040 3 2 T RLHE REL DV Tl
D=y FXZFEITV, FIUKIET D ABOMEZTH L TS EEAR). ZoH>HTHa¥ A 7L L
T2 DONRRE=y b OWEITRIET D . B EARBEHUE T ORI -FE S~ 7 4 — A3 Tl 3
P, N OBRFRLAEITEME R EICAONS. ZhET Vv a—2EOT LA FT, FRIT
BeROWMENRE L, Try Z{ELTWA.

IV.2.4 2=y bkR¥HEE(Ush, Us, Ucb, Ugb, Bc)

- v 7 o — L OMBEICIE, SRS, WATEEEE, WRHIREENIL ML, ZOPNER
27y 7 ROFFEESFREIRT v — &2 ET. mBulRIUE, ZEE TS K ORI a0 NS
EERLTHAML, LEOFAKF 2= b OFFESEBITKHIE SN D FREMEN 5. @yl IR AR
FIRE - TV, FREZEERTOHOR, BILATZOEIC R 52 b oI, ks 5E+
LETR). Zokw), LERONBHBERHIC OV T o3 SOMENEF 2=y NXSD 55, L
D=y N, KT =y MY T2 LB L 5 DHBICOWTE, 2=y MRIHE L L
T L7z, 2 ZOMIBIC/HTNT 28413, AHEAEREORBICI VAL 72V Z{EL TS 2
ENEL, WEOTWMBICS &SRB =y PR BRETH L.

T, AR LNTETF v — AU R R U RDREI AR BE LRI ON TR S,

TEILIMTEF ~ JEF PE 500m O/ © JRF v — b,  Albaillelalevis, Follicucullusu scholasticus m. 1,

3 VI3

=



ETE PR = b AHERROMRES @D

EHIPETE 750m /MR ¢ FREF X — b, Pseudoalbaillella sakumarensis(?), Ps. lomentaria,
Ps. longicornis, Albaillella spp., A —&f

JURILH 500m : WEFOES Im /T vy 7, JREAF ¥ — b, Triassocampe aff. nova,

Triassocampe sp., —&f

IR L N JRETF v — b+, Follicuculllus sp., —&#2

R K ¥, KREIRIHE : REAF v — b, Triassocampe nova, =&t

JUKRHTHLZ N @ IR F v — b, Triassocampe sp. , =&

PBTEROREEED 5 b, BN R OBHRE F )

plum B ICR T 2 sk a A i ST,

A5, BT = T fL & k9 Parahsuum sim-

V. 3 1 % #t g B¢

I U RE, AR R O AL & RGEIC i 9%, LT, BT U F 7 — 2B L, b
RCIIREWEIRT v — FERRET I L <EEET 2. MREIImEAEE EL L, DHMEREO/ N
=y MTE o T, MEMICEDPNS.

MG oA 5 T RHUERES, EIRTF v — FA U R R Y A2 S DREIREEN G20, KO E
MR LALICBR S 2. TERRIIAKE) (TR © A Wi E K ORI 12 & - Tl STl v, Wi rEilic



FHHERER 3T 2 & 2 A0 D, THRMERT, el G micEs L Tns.

E%WSKH%KQ%?%??*%%,HM%%ﬁK%@%&%E%%#:&#B,$E@ﬂﬁf@
I3 - MR RE OB &2 HEE L7z,

BRFv—bk(Ch, 0c) THHERCEENIERTv— ML, “OORRSTERERT. —
i, BT T 7 A — AR 2 O T, RIESAIC 10kn BLEICH > TEfE S 5. BT D
JEXIE, K 1000m BLEIZ K5

b9 O, HaxORBOEKE L TCREAETICEEN, BT U F 7+ — 20N> THOM T
L. A A98)IE, WTHOERERTHAED, AU A M AOFREMLZHEHL TV 5. AHRIEVTHh
OHES, BRA-IROOERT v — T, EHITRHEEL, BHEEOE S X6en L TO 2 L HZ 0
AT R ER L N O 3L L, B (Tmoto, 1984) Z/Rd™. 72 BA XM Ml o> B BLER IS 9473
DIERT v — bk, ST = VAL, BB IR S L TRRO DR DI E R,

JERT v — MTIE, ko TRMERE OGS L RIS, LIZ U ke BHEEER DI, 8
WF v — MBI 5. SREBELTA CIL, 70T Abeila” & U OMIBICE I N Z &
Db,

AEABNIFERHAT v TF 7+ — LONEDERBE LT T ¥ — MaN D, ARIEHUEN O b HR THR
H{bF Parahsuum simplum, Pa. spp., Stichocapsa sp. BY, Canoptum sp. 0=/ K> MbA
Epigondolella bidentata 72 &, #iifi = 7 i OB =Bl 2 "I UL A OEHZ#HE LT\ D, oSk
RHREDTF v — FERIZOWT S, 958, 14 #HE 6, kb Parahsuumsimplum,  Pa. sp.  CV,
Sringocapsa sp. BV, Stichocapsa sp. BY, Canoptumsp., Triassocampenovazsr, 722/ K¥ Mbf
Misikella sp., Epigondolella bidentata, E. abneptis72 &, Ry = 74l - B =Bz ~dbaz R
LTW5.

FIEILITESR ML O, X< kg LK BF v — hTlE, Palupussp., Dictyomitrela sp. Z&ted d
L, Triassocampe sp. Z&TEEN RN STz,

HBAEGSH, sd) BRFvy— ML HOPREEOREFT, W - RRIEHIERA TR Mt
DHED BIVT & 72 (W8T - FHEHIHIIGE 7LV —7, 1983; FHEHIHGIIZE 7 L—7",1990) . ZHiZ ki
BN S FALZA A > TIRD LD TH D.

=2 1S O g =
TeE RS 300m +
REEEE 500m
Wis - e AE 80m
BOEAE 40m
IRk OB B 70m

F I ARKE Hk N T, A7 (1983) 12 & o THEFLET)IBKEE S CORBRFOMEN RSN TN D, ThIC
TR TALE D B E D> THRFGEE L M, BEES, B LZERE SV MERWw L
R — PRI A ~BE LTV D WD, 20 ) bIVERBIIED Th7w. UUF, IBRERES, BROE

VNRIED (1982) ICRii S N/eb D L F L.



i, IKERGEEEEE, RIS W TERRTS.

RHIREA T S n A — X —OWEK T ¥ — b7 1y 7 &t O CREE LM AR
DIELIHEESE THD. 7ry 7 & LTERICHRAERRDONDS. Ty 7 L LTFLOW
ARKIREEREES - FY— EREENTNDLZ e, BRMEDOFY R NA Fr—ATHD kM
N 2. A O IERRREICH B a i S Tun .

RO EEE KA EEE EATE O BN ER D05, AEOTICH)E S Bn Kk GHE EE B TET
5. REOHEAEITHEEICE 7, EHCROB RN FEET L. REICCRLERE T, #oHIC 272 %

(53738 % . MBB R DG/ RITZ(ICE A, IHHEROBAESE LY bEFRODRNLD
ME. ALEHL CIEE A O FHIMLK (Taylor and Mclennan, 1985) &Y & CalcZ L\ . @ H#ETHE
FHRC CIE T RHIE R & [FARIC Eu ARE RO 6N 5.

AKFIF~ o BN EEND 2 ENH 5. RIETITEFERRLM & L TBESNLDA, BYELTn
NS O TIZEEE 2mEL T OREE~ > 7 R DBEERTH D PHEHATITEZ v—7", 1990).

AR B U T B A TS B IE R RPUE A B 2 i A R S T Ay RIE TR R B IR
PO ES & I3—MEZT 20, 2T RIOBRICH 2 Z LD, RESIT EEY 2 7% LAl s
ns.

KRBT EABIE T O 28R -FH Y 2 7ROBRT ¥ — b bR LT 5. Ziud L RHERD
R Z2EAR O —>C, FIBEMEIZH 5%, EELIZ AR CEA Cladtiike 29 5. 72k, BUE L7z b 0
TIIMRA LR D, ZOESIBBRROBEE EEICER, 72, A%, KA LEOREFHKAE Y%
Bogie. B A CHABREENDIZLRHD.

1 (1983) (ZAE HRD & 5 22k M BEE A 2 LTV 5. /51T Eucyrtidium(?)  ptyctum,
Tricolocapsa plicarum, Gongylotholax sakawaensis, Mirifusus baileyi, Stichocapsa sp. C, Cyrtocapsa(?)
aff. kisoensis’7f & Gongylothrorax sakawaensis-Stichocapsa sp. C ##4E (J\ZIE2y, 1982) & Eucyrtidium
(?) ptyctum, Tricolocapsa sp. 0, Tricolocapsa plicarum, Mirifusus baileyei, Cyrtocapsa(?) aff. kisoensis
72D Tricolocapsa sp. 0 FHEETH V), #%E OFEEITRTE OFEEL FET D IRFAEE HXE KV B2
LTS, IBIFREIY 2 FHRATE» D THIOETH S,

EHTREEEPICERE DL MaP L L HITESND b O THMITIR. ISRz Lo b
D%, WROTHROSWELE -GET v 720 LT VA b ThDH. i - I (1989) 12 Lh
1, FORFHLAIZLL T ORHEEFro. IV ITRR 33%, FH20% FEND. AE, TAMERFO LD
FOL A EEND. FRIC, HAERATEN 29% LIEFITE L, 1ZEASEBNEIE L. Fe,
M BEEE?S subrounded-rounded DATERLHFBH BN D, AL, 22% HithE Eh, DI NREADIZS
DAVRALDZ. AERHNIZL, ML 20EFEND. BN, K12% & DRMBIFO S O L ATl
T, BN - PRkIEE T, AR, ERATERE, MEBESNHRES R EQRO LS. &
FIL, 0.4% T, INarRERANELL, HBEShEAULVa B0~ 7 ary@oohd. £
DIEH, BRIRAT, SRAILAF, A7 =B EHEENTVLR, SLAARIEEASEENR.
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MzR L, A OHE S OBIL-EHY 7+ — AR OERHAET T 7 4 — 2035 72 5 IEN GG
£ o T, HIBOHATHM ST D BFHEA & AT 2 HUE & OV ORISR FAZICALE S 2 FHEH
OEIHERGS, Yo7+ — R L, TRMERE, ToF 71— S22 LT 5.

T YT T d— ARV T 4 — AR KRR TIL, BT AR TN iBo b . B
HT7 v F 74— AT, LRITBT 2HBOSHIRNHERICL BDRTLEL, #HBOEMSHME TR
SEMEZRL, Fiodeiidlketo By THERO T v — b ORERSAAT 5. L - EE s 7
— AT, LRICE T 2 HEOHEAINMERICHRTATH Y, FomOstHl, v — M3 K< #EET 5.

Z ) LT DTE BRI Z DV T, A8 (1985) 1%, TR ZCHUBREMARARD, bebEHEic
BRTAZHOAT A M — 02675 TREOCNREERED, “ERHbOEE” Ofiklc, EXfE
L7z & B2 UEEBIICHA TE 5 & LTV 5.

TR LS & TR B R OBIMRICOWTIE, BB IS TR0, @iLEZ, 1AM
JERED EALICE AR DTy TEBBRL TWD O LHESND. BT 2 HlliC 1T 2 REtofs
D b RBEOHEE N S22 STV D CRAFIE2Y, 1989 ; ZEAK - Bk, 1990).

[ARUHERE & [ R RE O BRI, BTG ED BALCERD Ty 7RG L TR Y, BRI
3E B L s, EELE AR b .

DRHERONEITIE, SHOMENBITF2=y F(FMPD, Myt =y b #kFa=y k-
KR =y M) BRRGEN, Zabb Ty FHEEEZBRL TWD b EHEESNLD.

RARO N DAL - R 7 M OWiE % & AP - F ST M O W R 580 B, Wi 3R
ZbDEHBND. AIEDD B, FHERZEID S F17E 5 %% CEdi RT3 25 W8 (I 4 537
J&; FF)IE, HEICLLS HobTWa. WiltfER e I T oMz R

AR E LB STV BWIEIZOWTIE, VIE TR 5.

V. TR A R (EILERE ; 1Y, uYp, uYs)

(GHARRERR)

SWMERBEA  FILBEHIMEIL MO PRI A 50T, IZIEHAE 12kn, FAL 4km OFFHR D4 A & L
TWD. AKKEHUE T, Z 0 FEES O LT IE D OB - Bk & B9 2. 5km 27z 2 Hillklz /546 L
T,

BRI B OTE & & 2 KIS & v bR 5. B ISR T b h i/ hEICORER LT
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W, BEEF AR OIXREETH B0, 2FL L TR RAFHEEZ o TWA 2w, ELE» D
WEBIZ AN > T AW 2 @R (B8 I 338 Hhiavd. Y (1960) 1%, #eEaEHD Fie, il
A KILEE S R OB A0 D72 5 EEICIX Y LTV A, BEEE T O TS BEIRE OB - b8 K OVEHE
Mo,

T L D B TSR (A LLIMTHRARC oA 5 5 . kIR G DORLRLID 45 0> LB C P — oD £ — i By A
HIZAS T\ 5. BRI RO - ROJLKAGOT ¥ — b, KOO PRIEDE NS <, FIUT RO
Nd D, BEIITFBEDOEIRE EE DX I HNEZ. F v — b LS TR ER (RO 2

RN B PHE R ORI HRT 5 b0 & b iR TIEZ OREERS & 2D FALIC Y725
BLiE & OEHEOANESBAGRIIBIE SRV, B I RIEHUE O (LI RIZIE, RES OBEHR H

E

o

BEENIIEEREDIED, WS OLOEHEIZ LN DY, WTINHEWE T, AT 5. BEOE

ERIK L OABIYE T 5. BATAB R LI AREO, hi v LAIEET, KENE < A2 (ER%
em L FObONREZY) . EHIIRET v — b, BIKGATF v — b, BRERDSTLEDIE), Fs, Ika
WP ThDH. £b AL TIAREDOHME & e,

WYE IR IR G, Rt t, & TR O PRIV UHLRIRD S C, —RICEHKE CH 5. iEIT &I
R CEEARIR. 2-3nDEITEHAEAET LI LR%0.

EAITIKA - 1B - REA(Faalb— MDD ENRZW. WEKOES EHELY 2T, BHEZOD

DTSR CTREEmEIIAHKTH v, BB b3 L. BUbk L7 B7E T ki <Eh 25
ENRDD.

LR S BT OO E IS5 % %, MEREMEIC 2 LU, R0 A4 2 0 P 1 22
T, WIRBETIERREAOEEIZ, MRAROAAODIRER N ZBO LD, KILTFEIC
FREROEIRELH Y, ABEEOTS L EBT L RS . AL bERBT L. JH (1960) 1%
RN IEAE BFE L TR, ARIEHISRN TIEKREEDOHLBROND.

LB EER BILEENT/NEFIL(1931) (T X o Thinds SHTEBK,  AETWN R OV [E 5 00 BE P i (B



A W B BRI B3t ST E 72, ARRMEHIRN Tidba a2 E L7220 As, Bt o248 L XIE IS
TIEEEOEEND T2 T U TAA-PRE A DS ST D (94 - HhisE, 1956 ;5 [, 1958 ; i,
1959a) . A (1959a) DFEHIC L 2 L, MR ADOEEICLDZ2=AT U T{baDFERIE, Esheritescf.
kyongsangends, E. cf. kyongsangensisvar. medialis E. cf. nactongenss T 5.

NSO X BEMERE L OB E R OB METEO & OIERT 5. 2 6O FTHEERTH
20T, BILERES FEAHRE SN TE, o FEEEA(1983), SAKME (1987) ITMEILERED 7 ¢
yvar b7y 7ENRE LT, THRE T 135Ma, LEE THT 128Ma, e REE C 116Ma O & 45
TW5. ZREOEEITWTNH AT AELEZ R L, HEROENRHEE L FE L
WEHE TR, AL TSI Y OB & FF o SRR O [AMEE 2 E S 0 AL L
HIEOWETH LN TNED, KERTIULAV . FRIOEES CIIfE OMEANE 20720 L 30°, & &2
40 &Y. MRIOALFEETIE, MRIOES LERNTA L 20 707 UE, & EITFEE AT, JAUTR
TS OWIE OB L 55O THSH. FELBKIEHERA TIRE ) b AUER OWlE 2R 53 A N 5 5 (K
M, 1959a).

FEILEREDO B I — AT BB BEBH b 83, fiFl G 1T L A L. ZAUTIHR A et
WM R OPHE R O & IEBNIC R > T L. ZNHIENH R DV 7 4 — LEER BRI N2
L, ZOLITBEILBHSHERIL, ZO%ROEIEE D AHRIZ Lo T, BerkmpiiEs c& Ly
ol b B biD. ZOWIEEBIIBE BV TWD ATREMYN® 5.

I BREDOBEE OEFERE AL, B0 b O L, FHERHBIEO b O &2 E T, F7Hs QU
bAhDHE, TNEREOIMAH T, ZINDEENR GO ENTZ L E2RT. BILERESEREAR
BT D OILBFHEAE O RRE AR O BB I HY) T Th 528, BILBRHERFH T TIT,
FHEHOERADE#EE R Y 7+ — bEEITE T T VWR D,

Rk O AT ILIT A8 T I D £ 9 e N RO 508, ZoWE (Fh)iXvwb o 5 EiEL
WETH D, TITHERIEZREROEB 2 RE L TN D.

BE(~EMLL)

HOR HMUBBICASKhIHELLEEDR Y v F (HLUETSHE)
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PERE B AP T A AL 5 A KO 22 K LIRS B 03 b o 7o Z DR D Kl S D —D D
KEZ 22 3ATEIE, JUMNALER - [ Ak - s AL PE RIS F 7223 0, FREBIEHIIE 2 o BRI E 9 2 (58
10 [K) . STEHFALVEE O K EIFENII R E S LLTO 3K 92 Z &N TE 5. Oniyl Bl O IR
& (T8 1L ) HERE IR O 22 LIS FH OV Y. @ I A A OF2 ECo KA (BRI L) ot &, 13
(EIRIRE I OERACE T N RAE RS 72 £) KOS IRD BN @RI 712361 % Bt i 35 = A O TAcE
B (FEARE 72 L) OB .

OO TFMATEROBELEEE(T + v a v N T v 74/ 115-135Ma; SLFHE, 1987) (50 I 1L 2
D/INEFIZA AT . ZAUL@DTEBIDSEERE 55 2 LN TE D0, BEHERER BN T2 0T, %A
HRL O K IR BN e 3 % B O TIRZR L.

@ AR Ok LSO 5 BT 7 12381F 2 /&K 0 & OWOSH IHE )77 & 67 24
LT, RECEILREICES. ZAUIMFZEOT DIV HUEIC & o> TAHRRRR D, ARIE s
ISR & T, P07 R s O AR B R OAR AR B & 0 D . A TS B PR O L
R REA T, ATERS RIRMEMEICEA SR TS, AREICEThS BER, # ) E
i, REREHT K 2 4180 K-Ar ERIL 70-T3Ma &7~ 3. A IBJERED 8P X3 13 AR RIS R B © o IRAR X
SN TRANCAT NI (M, 1975 5 Kasama and Yoshida, 1976). JEARENEHIS OSBRI FAL
o, RHREREPCE, B8, EEEREKE (RRILRE 2 5te), Rigt)E, SRrpsege /s (h
A 2 Bete) e O FUBEIR BT IS5 S U5 2 A B & L C Mo £ 6 JERE DR 2
92 LB D K5 a5 e aIie T . ZAUETE M - H (1987) KON HHE > (1986) (2 L 2 kL
\ZH IR DWFIE & ARBFIED R 2 5 60 THERL L7z, BISBREZ AT 2 KL BT RER /3 A IUE E T,
LUZEE O S OIT@MURKE RO~ = & 1,2 OI1Fh, ARIEHUE AR O © 028 Z < /MRS
AT D, ZOENS, FURFH CREGRACETE, 74 v a2 b7 v ZENR D T5-TTMa ; (LEIEH
1987), ﬁ}%ﬁ%ﬁiﬁ(%ﬁ?ﬁ%&%, T4y AY NT y R T5Ma ; PEEE, 1987), BRER S (SH
JUFEHE) (b A BB IAR Y O %M 3 A K AR 20T 5.

P 1 B RO R AR SR T B T P C IR IR IS & R & i SHR O mE AN 2 < B35 (B 10) . =
AUDITEP CHERR S U2 BR D Tl AR KA BICEA L TR0, KIS BEICBDNLD b
DIFFI STV, LA LERBUETEIC S £ BERE L BEREO K-Ar FAUMEIT %I B Al ka5
LIZER LAy, R0V ME (69-93Ma) /R L TR Y, W R E R IVRECE O PICIIA BIERIIC 1T
D EHMESNIZERSL B D EATENRE R L AR B, 1990) . 31 1H HALZRACE B ORI EE
NWENDIERAE I RS, AFIERESCRIBAERESINZE A CYWETH-DEEN LR DN, RAES
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BB 0T, EHEO LTRGBS S AU, # - (1987) SIEIE O P i 54 2 v
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IOV b IR O BA THS 5 .
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DIEIRE LTHABITH Y, 14 800n, JEE 7 kniciET 5. —HEERSE - 771 b CRBEE K
G - BRSBTSV, Z b A OBIRN T E S BT 5. — bR
LTRSS LT A BRI 5 5.

VI. 2 A 8

RS FERED fi 6 (A5 (1959) 12 J: 7 AR HER o0 7 5 BRI & F B RBERR A B 2 49 S
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(Abstract)

The Sonobe District covers the southeastern part of Hyogo Prefecture and the
southern part of Kyoto Prefecture except for the southernmost part belonging to
Osaka Prefecture between lat. 35°00' and 3510'N, and long. 135" 15' and 135 30'E.
The mapped district belongs geologically to the Tamba Belt and the Ultra-Tamba
Zone of the Inner Zone of Southwest Japan. The geology of the district is summa-
rized in Table 1.

The northern part of the district is underlain by the Tamba Group, which consists
mainly of shale, sandstone, bedded chert and greenstone, and ranges in age from
Carboniferous to Jurassic. The Shinjo and Takashiroyama Formations of Permian
and Triassic ages, and the Sasayama Group of Early Cretaceous age are exposed in
a restricted area of the district. The southern part of the district is occupied by the
Late Cretaceous Arima Group consisting mainly of felsic pyroclastic rocks, several
plutons of gabbro, diorite, tonalite, granodiorite and granite, and dikes. Tertiary and
Quaternary sediments are distributed mainly in the Sonobe and Shuchi Basins as

well as narrow areas along several rivers.



Table 1 Summary of the geology of the Sonobe district.
Ge:k;gic Geologic unit Geohistoric events
L]
§ [Aliuvium and back marsh deposits ] Sedimentation of Alluvium
o
o2
]
E— Fan and talus deposits Sedimentation of fan and talus deposits
BER
& 1Sy 3| [ Terrace deposits Sedimentation of terrace deposits
c - .
] ] X . § .
o 2| [Ueno, Sonobe, Hongo and Shitsukawa Formations] Uplift of mountains and subsidence of basin related to faulting
a
- - " . . } it
§ @chi and Shitsukawa-Kagobo Formations ] Sedimentation of fluvial and lacustrine deposits
2
&
. dikes
Intrusion of granite porphyry, feisite, aplite, granophyre and diorite porphyry
IK nihara Quartz Gabbro, Kenbi Granit Intrusion of gabbro, diorite, [Biotite K-Ar age of Kenbi Granite ; 72.7+3.6Ma)
) ashihara Quartz Gabbro, Kenbi Granite, i P .
3 i : o 8 . tonalite, granodiorite and Hornblende K-Ar age of Kashihara Quartz
§ Amabiki Granite and other intrusive rocks granite Gabbro:73.6 + 3.7Ma
Q
4 . Sasori Tuff Breccia Eruption.and deposition of rhyolite welded tuff, tuff breccia, lapilli tuff and
‘:’ Arima Group — - — pumice tutf with thin beds of tuff d d and conglo-
H Rurikei Formation with dikes merate, and intrusion of rhyolite and andesite dikes
-
- Sedimentation of lacustrine deposits and andesite pyroclastic rocks
& | | Sasayama Group [Zircon fission track age ; 115-135Ma]
z Uplift and erosion
el 8
(=3
§ — Jurassic tectonic movement
b {formation of nappe structure,
= . Type [ fol ight folding)
Type Il Suite Suite ollowed by upright folding
PN
2 -
a Type I Suite: Deposition of pelagic
: sediments such as bedded chert
= accompanied by manganese ore in
places, and siliceous shale; shift
. o and accretion of them to the con-
™ z - . y ;
© a s tinental margin, and merging with
b E 2 terrigenous sediments as olistoliths.
o | 18] & $
2112 - 3
2 2 2 = @ Ultra-Tamba Zone :
[ = E c| o o y
i S = ?H 274 5 7 Deposition of )
£ = €] o '3‘7H ?H arkosic sandstone, Formation of three tectonostratigraphic units in
s & 2 = ' shate and lithic the Type II Suite: Formation of greenstone
E o s E wacke accompanied by Aka-shiro silica stone deposits
° E’ E E = and deposition of bedded chert accompanied by
‘E » E @ manganese ore in places on it ; shift and accretion
4 T of them to the continental margin, and merging
E a with terri di ts as olistoli
° g The three units were juxtaposed with the success-
= x ive, Hiuchiwan, Shinmito and Koganegadake Units.
-
2 ?
-1
o

H : Hiatus (unconformity)

PALEOZOIC AND MESOZOIC

The Shinjo Formation consisting of shale and lithic wacke, and the Takashiro-

yama Formation consisting mainly of arkosic sandstone occur surrounding the
Sasayama Basin. The Shinjo and Takashiroyama Formations are inferred to be the
Permian and the Triassic, respectively. The rocks comprising both the formations

resemble lithologically those of the Ultra-Tamba Zone, which is situated between

the Maizuru and Tamba Belts.



The Tamba Group in the district is divided into Type I and Type II Suites on
the basis of age and lithology.

The Type II Suite is subdivided into three tectonostratigraphic units, namely the
Koganegadake, Shinmito and Hiuchiwan Units in ascending order and these units
are in thrust faults contact each other. Each unit, from the base upward, generally
consists of Carboniferous to Middle Permian greenstone and/or Late Carboniferous
to Permian bedded chert, and clastic rocks such as black shale and sandstone and/
or olistostromes containing olistoliths of chert ranging in age from Carboniferous to
Permian and Triassic, siliceous shale, greenstone and sandstone in places. The age
of clastic rocks and olistostromes ranges from Early to Middle Jurassic.

The Type I Suite consists generally of bedded chert and siliceous shale ranging
in age from Early Triassic to Middle Jurassic and clastic rocks and olistostromes of
late Jurassic age.

The Type II Suite is thrust upon the Type I Suite, forming a large nappe.

The pre-Cretaceous strata of the district show upright folds, which are represent-
ed by the Kuroi Antiform in the north and the Sasayama-Sonobe Synform in the
south.

The olistostromes, nappe and folds were formed during Late Jurassic to Early

Cretaceous time.
EARLY CRETACEOUS

The Sasayama Group consists of lacustrine mudstone, sandstone and conglomer-
ate with thin intercalations of felsic bedded tuff, and clinopyroxene-bearing horn-
blende andesite pyroclastic rocks. The thickness attains more than 500 m. Three
fission track ages of zircon from the felsic bedded tuff are 115-135 Ma.

LATE CRETACEOUS

The Arima Group is part of voluminous felsic to intermediate volcanic rocks of
Late Cretaceous age in the Inner Zone of Southwest Japan, and extends from the
mapped district westwards about 100 km. It unconformably overlies the Tamba
Group, and is volcanistratigraphically classified into Stage I, I, ITa and I b in
ascending order.

The group of the Sonobe District comprises the Rurikei Formation (Stage I ) and the
Sasori Tuff Breccia (Stage Il b) . The Rurikei Formation, about 1,600 m thick,
consists of rhyolite welded vitric tuff, lapilli tuff and pumice tuff with thin interbeds
of tuffaceous mudstone, sandstone and conglomerate. The Rurikei Formation is
associated with rhyolite and andesite dike swarms. The Sasori Tuff Breccia is
made up largely of biotite rhyolite tuff breccia intercalating thin beds of tuffaceous
sandstone and conglomerate. The total thickness is about 700 m.

The Kashihara Quartz Gabbro, the Kenbi Granite and the Amabiki Granite are

Late Cretaceous plutonic rocks. Diorite, tonalite and granodiorite also occur as



small plutons of the same age. They intrude into the Tamba and Arima Groups.
The Kashihara Quartz Gabbro is composed of fine- to medium-grained hornblende-
bearing clinopyroxene-orthopyroxene quartz gabbro and biotite-orthopyroxene
hornblende quartz diorite. The hornblende K-Ar age is 73.6 = 3.7 Ma. The Kenbi
Granite is composed of medium-grained hornblende-biotite granite with fine-
grained biotite-hornblende-clinopyroxene diorite. The granite gives a biotite K-Ar
age of 72.7 £ 3.6 Ma. The Amabiki Granite is medium-grained hornblende-bearing
biotite granite.

Many dikes of granite porphyry, feisite, aplite, granophyre and diorite porphyry
intrude into the Tamba Group, the Arima Group and the plutons. These dikes are

probably the final products of the Late Cretaceous igneous activity.
CENOZOIC

The Cenozoic in the district is composed of Miocene(?) to Early Pliocene
lacustrine deposits named the Shuchi and Shitsukawa-Kagobo Formations and the
Pleistocene Shitsukawa, Hongo, Sonobe and Ueno Formations correlative with the
upper part of the Osaka Group, terrace deposits, fan deposits, talus deposlts and
Alluvium. The Shuchi and Shitsukawa-Kagobo Formations consist mostly of
conglomerate. The Pleistocene strata consist of fluviatile gravel and lacustrim
mud. The terrace deposits consist generally of gravel, sand and mud. Both the fan
and talus deposits consist mainly of gravel. The Alluvium is composed of gravel,

sand and mud. The talus deposits are cut by several faults trending west-northwest.
ECONOMIC GEOLOGY

Gold and copper ore deposits were mined in the early twentieth century in the
district. Several manganese mines were also worked during the perlod of World
War I and somewhat later.

Many silica stone deposits commonly called "Aka-shiro(red and white) silica
stone" deposits occur along the boundary between greenstone and bedded chert of
the Shinmito Unit. Siliceous shale was quarried for whetstone in several places.
This shale is generally dense and uniform in texture with weak fissility, and ranges
from light gray where fresh to pale yellow where weathered.

The Kenbi Granite was quarried for aggregates in several places.
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