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Zu. TR ) BE (HE0UE2y, 1986) T, TR RO FUR BRI 2L R’ b TN D DT
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FUR LR A AR ) 2 BORATE 2 AEL 35, FUREREOEFORMAA 5 Te o7z, 1)11(1960) (ZEEME
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WA - B - Jeds - Fr— M EZEATHS. BHE - RIIDETHS.

BE EI2ndLolE s TnUTORERDD. miEE, BEBHS S WITIROSE T, B2
BEESRom iz, %EIL, WEEERELRE - HAEEMODEESEREO—B L LTHEIL, BES
F2m LT CHem ETELTD. Lbil, —RIJRENLELR Mo REEREL, FEY v 7rICE
T5.

BEBEOHBEMELT D2WED S B, JEWEME O30em) [FHKI S PRIC, RRCHRHKIZR D AFLE
T5. O (B0em) [T —RICHRIN SRR TH D23, K& U COHRBL - MMlhIZe b D b IFET 5.
OB OWEICIE LIE LISHRAEES - 6D . JEVEYETEO TELD 2\ I3 Ui LTz
LUTHEOBERNBIE SN D, WEETMOBOEELIT LML ORERE L &R LIEAEEICA LN



5. BEOWEEBICIEY Y R 7 7 A MPHIELTZY, FAT7 IFTORETZL00HLNS. UL
WHEER A DD, Fiz, BEWEO EHICIE, FRORBEY O 2355 LT Snm B OfeR O witk
EEFE-oTVS.

BE WHELbLIWEHBAEREO-BE LTHET2b0 L, SRIBEEARHDH. AIEE, EIIX5
em 235 25em FREED S O %L, E£HIT40em 25 50cm DBEE O LD LIFET H. EICKEME
2L, —MRICH - PR L METEE TH L0, BRICENRLT V. E£72, HTTITRRLND5E
bd D, BEOHIRRES L, WKE - BEOHIWE T L MET, —RICHERSEEEEZES 2, A
JRE /¥ 2 — ViR 7.

BEYESE, BT RIC2n LT TH Y, EEARE UKL EY. LIXLEWET ey 7 250
7V, ATUTHMEERT LI ENDD.

BURRE OXRRErDIEIKETHSR, BIRREICALNAZ LR O, KAG-AfE
235, SMBUIT ¥ — MR TG - BEECTH LD, FIERREL, =y IRICEHRLT W 161X) .
T AE - T ARERET, —RITHRLTH 223, RATHBEI bR bnd. £z, HTT7ITHAL
i, BEEICTESBEIND Z &b b D, HIC, BKEWECRKERE LS Zehb s, ko
B S, BRMEEEDCE I ZREICARPICEIT N THER L7 L HEETE 5.

IV. 3. 3 R7BRE (1c,Ts,Tn)

Ko BREE, Ak EFR 972128, K5 B R OFAR LUNRYE 50 KBRE IR 5 i 7> & Y2 5y
T HMRBERIZOWTHA S ES THhDH. £ LT, A k- FHn0972) T, K7 BRBEIFIK
RIEOTAE L Sz, LavL, KBGEIZH 5 I bR+ 2 FURBIE, BRILEERE t, &
Dty e K afgoxtbiciEo5< &, o oMRBEBORGEMETH L. £, i 5 EmiFofR
JERED R EIZ OUNTUE, MK WP % 2 AL - P PE 5 10 DWW (F1, 55 12 [X) OFEEN S 2 TRl
NboD. BT, K7 BICHMT 2FRERIIHLS 2 f 5 MR B TR b, T L ARIZRJER
RIS B R ORI L LT\ D, o T, ARME TR B - # BT 2 FRERED
HEREREE LTS .

M BORyBREIX, BICHERAERRE(Ts) BEAWEERE (Te) ROWEIRET - HHE
(Tm) 225720, JEEIIHK 780m Th 5. JGIE 1. Tm OEEVEEEPSIE (t,) ZHAET 5. BT TS KRB -
FHEEE D220, FNICEEEAED. EAEBOMAIT -MICHETHY, LIZUTEGSE L LTET
5. RBBETITE, 70—k Fyr AL, =T - xRN, WEESOERKOFENELL, Hif
MNFALESREE~D B DNRE. F72, current ripple mark bbb 5 (A E - i, 1972). /&
REIFY — 22 ) B OWFERITIZA T 7Rl LI LA 6RD.

i BOR Yy BREE, BEEREELRE - WaTRE R LE R OWETRE T - AE» SR, JEEIT
#1720m Th 5. JEAJEOBEETHE - MBS0, BRI Th L. BEEIE UE LT B o
mREEEELEEAWEREEZ LT, BERO TEmIIT UL LZRERZLND.



IV.3.4 MXRE (Kc,Ks, Km)

IR JE X, ALK & KBRFIRET 2231, BREE R AE 2% C, TR I Hdk N oo 5 e
HANBE CIES AT 5. R@ECi, I MTL #7282 01— 7 (1981) « HiRIE22(1986) AKXy L
TR R g 2 AR AT 5. KRR ITA | - F(1972) 234 L7y, RRETIEA L - Hia
(1972) O BREO—E, XK@, WEE, FrRE, FEREREEEDEHDOTHD.

K RIETI1TZ < OBEMERIRATE (t-t) DEAE L, LRisagEietE s JWERIEEEIRCS 2 F T, /MR
YA 7T ESLBIFRS (KK) 21T o7z, MARBOMBEREIL4,50m L EHY, ZZTETF
i (K,-Ke) & B (KKo) &2 TRtk 5. M &R O L, chznfgkbfg b -
INAFE J7 O K OSKR BRI R A - 227 O EE R ISR T 5.

THEE K Ko 1X, HAW, MK, &G, BA, MIEMFICHMT 5. KK iIElesREEa
Jeg B OB D55 T L TR ST DAL D HRAE A B L, AL BRI ~, BESIEEAE D B RS TR

FI6R  FFE MK R (Ks) PORMERIKER ¢,
B EN. MERKEMORMEINIm T, L h ECRRKEDE L REOERYS B S, BIEREEC, RRLE
hCEZT 38R AN AR5 (FILTHA/E ; s, XBERBER= V27V -t TRbhTW3)



HIETE, WAREEIE~EWGET 5. KK, 2L &b 4fEOmMIEEIKEE (t,-t,) 2o
TW5A. FEfo, HISAENS BEIGERET, EHRICEIMRNOTHE, Yl v —IRRT7 0
ilhi7 ENBIETE D,

LERE KK 1, HAW, MR, KENPLHETFERT, B/ ZMETHMAT D, KK IEHRIAAA
EHEL, CHPSMEES, B - BEEES R D ISEHES A T - AR, A ES A TE R
HIE~ENE L HZEET 5. KK, 13 3 B OBMEERASE (t-t,) ZHkte. MAREO LEET
MR - RS L TEMR T 5. IKRE O LEJE (BRI Ks,—Ksg) DI EET O RS IS Ve I A3 o A
TERICIN 5 /INER RS RIS CRABT AHEAICH D, 2D LiE, KBS AT CARIEAE <
BT EERBITH D, ZDORHIIE, Rl - RGO syn-depositional THDH I &
R LTND.

MMRBED L e K ELOFEZEREO T L 2 G btz fifg %, Tanaka (1989) 137 ¥ /L4
T D—>D depositional mega—unit & LTCWA. % LT, HEHRPAE G CHRE-ST Hh 5 88 (s
135>, 1986 DAREFRE) 2 EF v ROVFIHAREW & L, T X0 EE G IO T D EICHEIESE
SR JE & Ry IE s - M E ) 5 7 DHEREFE % distributary channel association & sheet-flow turbidite

association [ZX/43r LT 5.

IV.3.5 {EERE (Sc,Ss,Sm)

(ErER)E (FR, 1965) (%10 A B HbI o> SR /i TR AR FE D SRR <1 )1 2 A & 95 (HRIE 2,
1986). AREOBEIL, BRI TITHI 1, 700m TH 575, AKEHIE TIZ L 0IEL, Fobl—F L
DRI TITIEIE 2, 900m & HEE D GE131K) . )11 (1960) - F 1 (1965) VEA B E % Fnig (LR B 12
BULFREREO THWEERE L, EEY A 7 1Icb 3% 82010 Lz (ZENE1ZL2. 1-
171.2.8 £ B1-B8). Z Dk, il « KiE(1965) X2 DRy ZET L 9 DIZK 5y L IZLI-17L9 & KiEL
7-(Mivata, 1980;F MIEA>, 1987 ; B - iliffs, 1987). HIZ, Zh o % [EFIMH) XETIES,-S, &
Lz, AMETIEIORLITHES . 708, [FME]KIETE, S, D TFALIZS,, S, WMEE MRS
TWA 2 (IBTESH O ), Zh bIEmiIiFEs(1986) R LTWA L 512 skl X =i
AT BIMKRBIZET 5 (ZNThK,, Ko lZxH) .

BERBIIAKIEHIROAHEICIL 53795, LTI, TEE (S,-S,) & REE (Se=Sy) & 12531
TRk 5.

THEE S S50, RN B e C B D T L DME B A N R A L K0 72 B8, ARK
WS I A TEE R BB O BB U 7o/ NERE A 7 VTR DD . &/ RS A 2 i, B
K7 T~ BB SRS A TR A D IR S A RA B~ L 26 5 B E b BSR4«
INTHD. LinL, WMERETA 7 VDWW D0, BB HEE A~ - A ESATEN DS
HERETEE BB AR T, WEEREIREEE~EE L MFEET DDk, AL, 1K
HEO/NHEREY A 7 NV ORGERH G DR LD Lo TN D,

INHEREY A 2 VIO EIIT-E T v 7T, AL - PRITH Y, BYEBE O K13 60-350cm OFiPH
TEET D23, 100-200cm B—RHEITH L. WEEO LT, FT7IF70~vy P 7 FAMRL



FuiEBlsans. £, WAEO FIERICIEY —/V - v — 7 OFENRF L. —JF, A 70 EEE
D H - WEEOMEL, IS - MROAEY v/ T, 20 FTHEITFHENTHERTHS.

R Se=Se 13, TR ) X HuIs D AR SKANE CIIRE VA P - A 572 5%, ARIEHUE CIE T
i L RIS E B E S TRAE AE A 572 5. HiREG O R VEEMEEEICETE (1), & t,) & 28k A
TV, BEMALFOWERAE T - HHJEIIIA T 7l BA BRSNS,

Iv. 3. 6 MMWEs
(V= ~—2] KREEHIEOUERIN ST B2 FURERHCIL Y — L« v — 27 B B HRD (]
ZUE, Ak R, 19725 B, 1980). & <IZ, MRALTT ORILBEDIZ L flute cast, currentcrescent
cast 72 EOVHE (5 17 ) X2, groove cast, brush cast, prod cast 72 EOYASEOMIT, frondescent cast,
load cast BHZ EICHET D, WHEOMHT» OHEE Sh 3 EimE, b SEE IR, OHEED b0
MEBE LTS,

FRILARIC IS B d i OBE O 18 L OEF, 1965)12h &-3< &, HALH A & FE R P~ D Hilif A
—EMTHDL. LT, kb E, EEISEERA~ORNITHGIREEZEZ BN TND
(AT o7 rglh]  BEE, EHE, 7 IER O 7 O REHEORMRERCE, 27 > 7 il ($19X)
BUTLIEBIE SN DT, LTICEDERFHEAETET 5.

AT TR R O/ SR - BIZERH T, i CEEORE V (class 2) 44 7T
D, W, ERAEREE D, B CEEI~OVT Y EoR g IR R s i 22 LR

H17R FRWEO7A— b F oy A}
WEHNIEM B, A% —AdL13 cm CIRILTBIMA DR & 65)



(R )| (A )

(Falkul )| (A1)

H18R FNRAMPEOLHA (FEED, 19871 nE)
Ka: InARME, Sh: BREN, Iw: HSHEM, Ko: BFRE

#1990 MBRMFEOA S v IRM
HRMEARRODEREFTR (Ks,). HREFEC 5 M < FH LTV 5 CKIRFIEE 0 %% BER)

BRI T D, Bl XIT L A EARER B ORL L, ZOF ML, HRICE VAT 200, HuE6E
ICHEGE L E o T D G20 X)) . AT o 7B ORIEEITIC S &SV T, HRFOIEIC I Tidd
B, BHE~OHREAHEE D Mivata, 1990 ; B, 1991). ZAUEFimi SHEE S 3 iRk
LiIFFOmETHY, o LAKERT SFURBHOMAMMEEDOEIO T T Uk LTI 5.



V. 4 FEHbA & A

EHEA] AUk TIE, 7oEF4 b - ZRBEOADSNS, T¥ba - b Tba - BEH 8
21 [X) - WML AHENREH L TV 5.
KA BRI SIE, ./ BovEiT Baculites reginaMatsumoto and Obata, Portlandia izumensis Ichikawa

0 ASVT/BHOW

o A7 7Rt ORE
[z

A T KM@

n==56
BOR AT /BBEHFHAOAT VARE (va i, HBOTERCEEY)



and Maeda, Nanovavis sp. REDIINNZ, 24 T~ (Achaeozostera) 72 EOATHLANHE SN TN D
(mk - Fky, 1972). F£7=, 822 8307 T Baculites sp., Acilasp. 72 EMREEHT 5 (Matsuo, 1966).
Hi BRI TIET BT A MEADER L TR Y (Matsuo, 1966), ZDIEhas A 7 ~ELAD LIE

Liddigans.

MKBREN DX, FEHIIFT InoceramusorientalisSokolow, 1. spp., 1. cf. balticustoysjoanus Nagao and
Matsumoto, I. cf. orientalisSokolow, Portlandiasp., Adla., Baculitessp., Leionucula azenotanenss Ichikawa and
Maeda %(@ k- HR, 1972) 28, £72ZH)I4)1TIE Inoceramus regularis 235 ST\ 5 (T,
1925). F7-, Zamitessp., Cuninguhamia izumiensis Matsuo, “Ficus” sp. 72 & OfE# LA Matsuo, 1966) <2
VLR ERET 5. HSERE?L BER AR T, EHEICEMRERVICIE, ARSI ¥
AT<EER LIXLIEARLND (21 X) .

FEER B K OV S g Ikt b S B LR ORI B2 B 1L, Ty ' A b - ZHE%O(L
FHNSHIEMT D03, £ OERERIIAMIEL YR THY, [EFfH ) X (R, 1986) Thitik
STV S, Morozumi (1985) 124k D &, ANBKONE / OB TEEE N R E LRI 205
Pachydiscus(Pachydiscus) kobayashii (Shimizu), Canadoceras tanii Matsumoto and Morozumi, Nostoceras aff.
hetonaiense Matsumoto, BaculitesreginaObata and Matsumoto Z3PEHLL, F# % & ¢eEHEX Nostoceras
hetonaiense fff > —#BI /L S 2 OT, FURILARFEFEOFUREREIA~ N I i EFFEO K6b1, B2 5 <
TH~—A MY eF7T s G222 M) . —JF, #HEETOMRIESE (FZRBIHE) 07 e) A
MEAETHIAGEE DO~ b I A LEREKeb2 ([Zx b Sh, ~—ZX FY eF 7 Th D Matsumoto and
Morozumi, 1980). Morozumi (1985)IZ kv, RMbAHHITIRKKE O Pachydiscus aff. compressus (2% L
Ins.

HAUAF NMRAPWAOhD 2847 <2{LA
HEGWAZE, DERATMOBNDE (KRTWEr OS2I/ B ROBRY)



[(ZTavvary - b7y 748ERK]

FUREREDREMEREICE D7 ¢ v a v+ b Ty ZFRIEE, SAFRMEEA(1989) » B H (1991) T S
NELS, ARSATHRY. RKEETE, 28BHZSWT, FIREREO 7 1 vvar - b7 v 78R
ZWE L7z, MIEIL grain-by—grain EDM {EGNEET 1 7 7 #—1R) IC K> AT 2 o7z, BIEREIO 7 ¢
vvay . b7y 7 ERIEEE 2 RITRT

FEMEREDCE t GURME B 121 PICIE Vo a VR B EICE £ D . Z ORI FRIL 60-117Ma O
FTHY, 89-90Ma ([CHHER L — 27 &b, Vo fERITEBME - SOMWEML B L, ki1
30MEIZ LD EN/ EN, D> BRTAFRET = 77. 1 £ 3. 6Ma 21572

FAMEREI S t, GRBFE S 122) Mo P 2 DR FHRUE 41-102Ma OFIFIZH Y, 60-80Ma (ZHHFE
RE—RELL, 2L LTIELEVIIRGFTHS. WERTOBEBE - ROEEE SN &0
5, HIER T30 HDENs/ NI MAHEMRET =72.6 4. 0Ma OFEEIIEVEHBIENS.

FURILIRD THABOFIRIERE > HAFTZ 5 3B FRIEEEKE t, to, tr, toy, t) DI IALDT 4y g

. A ERES D ;
E D s - N -3
HRBRoER | JTIN Cene [LEECBIIEA| R
-
[
L 2
b
J
W e
___________________________ F
Pachydiscus Kevz 7
aft. subcompressus [
Nostoceras hefonaiense -
F——mmmmmm e — o] Keébl --? -~

Pachydiscus awajiensis N b
T 1 Pravitoceras sigmoidate | ’ jJ‘
. - B
___________ ymeceres e AR
Didymoceras sp. K v
""""""""""" Boculites kofanii | ;3

____________________________________ [ TR
! 4 _
Metaplacenticeras ar '—,—»
subtilistriatum Ké6a3 0
% v
____________________________________ [ % R

=
m;
%
Sphenoceramus schmidli Keéa2 b
A
7
v

Wom FRABOERLT vEF4 MLARH @B, 198612 L 3)
Morozumi (1985) ¥ ML Lz 0. EROETORBIEH @D > CTEEBOERNE /25 2 L ¥RT. Spenocera-
mus schmidti {21 / + 7 & ALE#



M2k NMPWBROBUBRKE (RO D7 4 v v av - b5y 75K
BRES TR | Hs TRk BeplE T 7 A= A i (x3) %9 (5)
SEAUA (+2) R FEBA R (+4) B »E
BAE | H0% | gw| mEp | GH| EEp | BE| ) |[WREFRE| T Lor) 4| B r &y U
N | RS | 3N | RS | BN B | ) (Ma) | %) (ppmm)
t, (IZ 1) Zircon 2398 | 7.82x10¢ 981 3.20x10% | 1256 | 8.48x10* 5.29 X 1014 77.1 3.6 4.7 30 0.638 3.07x10~4 302
ty (1Z 2) Zircon 1436 | 5.59x 108 624 2.43 X 108 1256 | 8.49x10* 5.29 x 104+ 72.6 4.0 5.6 30 0.784 2.57X10~¢ 229

*1. oy BRYSAOHREESB L T » 7 B (n/cm?)
*2 ERME T=5.96%10-8x @, X IN,/ZN;={ X p, X p,/p;
*3. BE e={(1/EN)+ (1/ZN) 2+ (1/ VZN,) 21112 x 100 (%)

*.r: ERILOHR - BAL 7, 7 HE (o, p) OHBRE

*5. 75 VRE US5X100%p/d,(BL, oAz vEERP T, 5 v 7 IhABARBEY12um LEETS)

At TR EARERERE Y S 2 : NBS SRM612

B8 O H RS HUBEEH - A:=7.03x10-17(1/yrs)
Bt T 0 U /3 5 B BRGHTERK : 0,=577 X 10~%#(cm?)
85U OBY T 5 RALEH : [=7.253 X 103 (85U /220)

Bl : B=6.23%10°(®,=B X p,)
¢ (zeta ffi) : Calibration factor
(=D X0 X 1/paX A=BX g x1/A;=371



kT 7 AR (55 23 [X) 1349 77-T2Ma OFPHICH 523, REOFIIAEZ G D L1E L A CTH UAERIE L
W2 D, BonleT vy var s Iy ZERE, RRILIRESD TTMa Z < &, Harland et al.
(1990) DHEENRA S — /BT 2~ —A MU B F7 1 (74-65Ma) ICE EFNDETHD. Lend- T,
BE TR E W HEZNIXECEEICRREROEWETHEA A I EHE S
5. Elo, ENENOBONTAFNEE 1, 2 ORE LB L 5, FUREREONE N e HEREE 258
Hype, B0l LTen/100E LD KREWESEOND. 2 OEIEFUREREOHIE O HERE L)
5 HT(1965) 2AHEE L 72 HERDHE (e KfE) & b L T 5.

20,000
-4
;'f cg‘c'j vVVVVVY tz7~72.213.92'A18,900—-
i —15,000
§ % vvvvvvy| t15 73.3+3.7 LA 13.800———
N W B
~ 2 vvvvvvy] t,, B
| B/
M B
= | # --10,000
~ | 2,B
i vvvvvev] t1p 72.1+£3.6 -
T g % | s 9,100
> |3 i
o I
— 5,000
vvvvvvy| ts 72.6+4.0™ ]
i3 3,400
¥ (S
x| ¥ i
= | A [vvvvvvy t,
= =
o vvvvvvy| t; 77.1£36™ 4 _6m

23R FMRMBEHEORERBEL 7 (»vav - P75 7ER
RARE(ROLEROM Lo ¥ EMCHE. 1:ARFAT7 78—, 2 RBF4 72788, A KB 74>V 5
7 KK, B:ZAR¥E2(1989)



Iv. 5 # & #% &

Iv.5.1 +&eh
FfE  FUER, R LRI MR C, ORI IMANEE Th 22 Tl (Mivata, 1980) 2R
T5. ZOfENE, KEBUFIRIT 22185205, F1, FREIRZRR T, S DT X0k A
OFILTTRE 7 AT E T, K 15kmBBF S h 5. 1 mahdhm s dh =R 2 fF oI Fimikig ith < &
0, MfEIREEE & CE LTSI 2 &, RURIERED &/ NEREY o 27 L 2 LR 7z A S
S80°E 725 E-W DAEM TH~38-40" 7T P LT\ 5 (Mivata, 1980). DX 91T, [MfH#S A~
T VT D, RMEHIEICI T 2 EOSMITEEFEZ R L, JVECHER L /IIHmT5.
g o E 1 % OEENT, E T Ao L3 TIENE-SW, 20-50"SE TH Y, £H-MBE TIENV-SE, §
50'NE Th 5.

T AN, RIS ENTEMOTES T, AT T o POF 5N SR - R Z ETIRICRE - T,
AR~ LWL LTV D, 2 LT, ZoRAHEEDER - e, FTraidtioErm - @
REHFIL TV D.

EHME TR ST O RS ~BLT 2 HIKICIE, 3 OOERBRET S, TDIHD 1D
i3, RTINS 2 DD B O/ NRIEZRER TH D, —J7, 1E3h0 2 50 RN, RikiE
MCIIHE L 7= R L =50 - ks & W A BT H 0, EITIRICRET 5. 20 2 >0%RHE, 1/21
Ry 2. 5km C, (\ZIEEE 208 A B0 IR TH B, TERMINL S60" THA3T ST VL, Z 0
BRE AP b C R AR O — R TR L CRERFIEL Y 10-20° O B THEIT 5. [RIBR OISR IE

DR | BUEHUISE N IC BIFET 5. SO K 5 Zefilid & M THEIINE, RBIBIRRORIN S & 2 A%
FEL, PREEROLBETIERICE HRVERShZEEZ LR TV ()l - BH, 1973 ; Miyata,
1980; Miyata et al., 1980).

INBEN 2T TR E O L, TRBHO ML, D &b 2 BEO/MEIRET L. £
D 1O0, FYEEERICITEE LI HIIC A 5N D b O T, —RICENHETH D, Zoflicix, =5
FRICTHECE Sy =7 n o b5 (G5 24 X) . [RFEH OB 1R X 1L ST2E T, ARk OMEITIFRL &
FEERR & OBIR S HERIT B . o/ MERNIT S 7 Bl JEFFE N C, B oEm R S IZIE KL
TG A D, AR LAb~ R R Lol 2 Feo. 2oz, FEOMIFIERHIHER L T
S, Zo/MEHRoB E LT, FEUmRIITH SNSRI ST SN D, 20X S eIkl
X, BT R0IZHES 27 7 R (collapse) (2 Ko TEEMHOFURFERE TSR SNz LHEE SN D.

I1V.5.2 Wn/E

AR s O F SR S RE A B0 2 T L2 1%, ENE-WSWSR & N-S RO 2FIER H 5.
ENE-WSW RMTE = ORHOWIEIL, TRmsiIcised 2 o g L, AT T s i
IR LT 10-20° [EMFEHEN 0 S5 %, FERARMTEIE, 765 0 B ARG B O HTE T % .
B LRI, BB B RO AL OERIB N TAR B, WIERIINTG EOEMT, 1EEAE



Ho4® FFBBC AL H B/ MEH
FRHVF & 1 SR T % (RIR LT = S HA )

F25sR MRBHMARBC S Hh 28R
TR (F) (MR o DBERMYD: 615 5 CRIBRILTFTIRINE )

E|ETHD. [FWEIEOT S OMgR» D, ¥/ FMORFE2RET, =St TEftE 2. =
SR AETT O IRERA Y T, ARWTE OB I3 10 n TH 5.

USTEIRTIE 1L, REALTT 2O RMA R T, BEIEE R £ Thi<. R, REALST L OEIBIFERS T
3, WWEERORAOWIEN Y URH LS. INEETEOIIIE, FREOHESS > —Ak- Tk



0, [RIEEORGOT TV H G 72 B REREE A KM R AL 5 IS 5.

N-S RERRE AWIEIIINAH T OE ER O THEPICHE Lz, THPIIZRERROZE LKA
U UNEETE, WBEOER - ERIINIZE, 75 W Tho7o. AWEOERITFHE AW TEZET
&% (FH2s ).

V. B =R MO IR

=l )

V. 1 i — BT R ERE (O)

KREEREE, T UIROF AL DB A L, REHUR AR LT D, AR o KPR E
X, REHUEIC R < A 2 FERE (TR, 1991 72 &) OFENMIZ S5

V. 1.1 MRUREEMEOXRE R

FSR LR O FE BE IR 35T, FRARILTTAEIR 2> DK 2 AR20F CTod, PG 1. 5km, Ak 400m DOFEPAIC
REFED 34 LTV D, T 2T, 1R bom Atk D mEEA MR L, EWIDEIEN G20, Fik e e
ERBEEITE S TN D, KB RO TEAM A 5 26 [X (Loes. 1-3) 1T

Loc. 1 (HEIFD CTIE, #E6 20m Hr CTHRKEE 40em OFURBREFRSRO MY - AR s L, — Tk
BARBE10cn BREDOT v — bOM - HHEELEEND. &40 (I 5 &, WITHERE 20em OF
¥— FOM - HHENKBIEEDLE2ICRY, Fl@ialbbTNcEATVS., 2oz
WEOMBELEENLINL AL T “CEVEE LoTnD.

Loc. 2K/ AK) TiE, KUEEEAER 20m gtk CRIUREHZ RSB > T D, KRB OB
WZF % — DO R Tem) ORI TWA. BIZ, Z O TIIKRIREE: & fREEE 25
T 5 HWE TR DAL Wi OEMIINTO ET, EBEORRKICOTMIIomT 5 RURERE (Ei2ies)
73, 55 S OWKTIE TRURIERECHE L T2 (F 27 ). IEIE I - C, AR BN CIie Sem DWTE
REEARFEEL, I HITIE 20em DEFR/IAE L Z 51T TWD. Fiz, KIRBEFMUICIIBER D 508
3em OFIPHCHIE AN & 90 Z521F, WiBHE O FIICH-> THESIL T\, ZOWEIX, TEEhR
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baflctHtEsns.

Loc. T(RATEVE) TH, F % — bOHM - [ (KPR 20cm) 7> 572 2 WESE 23 7 Hh, FIREREORD
SO - B (KBS 20em) B DT PITEHEENRL TN D.
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W2, #JINEA(1977) - #€)11(1978) e Sangawa (1986) 1, PNANE O /A Hl<°, FiRILIRIZE W
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AKEHIE T H, WRITEE B ORICIEFIR IR AL OB HIER & 0, SRR OBEA & TR
JBRERNES HEFE L T D, E72, TOHINICH 7= HIRBT—#5 (5526 KD Locs. 5-11) 12 bAMTHkEE A &
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MW IXBAE L W RERAE Tl AMER L T2 & LTWA. ks, IOk, BIfEDLR /IR
WAZD & 72 5 RN DM, BIEOFI BNV 2 S OWMIRFE L2 Z & biE/HL TS,

WD AEE B D &, MSCER 0 6, 000 FRTE TR ENHIEL Y 3-dnm <, FokLEErdL
BOFMBNLTATBNHAR ) RERTHEOMICELHIEE TAINRAL, KE15-25mOYEIKIZH, 1 -
SOV RBHERE L T2, E LT, #95, 000 FRTEICIE, BIAEDOWEREMRITIA D K 5 bR ET 5 L5
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SFEF RIS THINBDOOD K 5 12/ ofe. BERHREIC A2 S &, BUEOFIHKILSEE S ANZIE ek
L, 2/ JIARTE B AT s BANE AL T IC e K & el &l X 2 S DAnak L itz i@ v, -3 </
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(ABSTRACT)

The Wakayama and Ozaki district is situated in the westernmost part of the Kii Peninsula
(Hanto), central Honshu, and geotectonically stretches over both the Inner and Outer Zones of
Southwest Japan. The Inner Zone, separated by the Median Tectonic Line (abbreviated below
as MTL) from the Outer Zone, is occupied by the Upper Cretaceous Izumi Group. The Outer
Zone is underlain by high pressure Sambagawa Crystalline Schistst, Plio-Pleistocene Osaka
Group and Quaternary sediments are exposed mainly in the southern and northernmost parts
of the district.

The geology of the district is summarized in Table 1.

SAMBAGAWA CRYSTALLINE SCHISTS

The Sambagawa Crystalline Schists have been derived from strata of mainly Jurassic age
througt the regional metamorphism of high pressure intermediate type in Cretaceous time. In

central Shikoku where the schists are most extensively distributed the metamorphic facies series



Table 1 Geology of the Wakayama and Ozaki district.
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antiform along the southern boundary of the map area.

is the pumpellyite-actinolite facies through the glaucophane schist facies to the oligoclase-

The Sambagawa Crystalline Schists crop out in the southeastern part of the mapped district,
and are best seen on the coast near Wakaura. They consist of pelitic to psammitic and mafic
schists with minor quartz schist and ultramafic rocks. Their total thickness is more than
3,000 m. The schists are subdivisible into spotted and non-spotted schists : the spotted schists
contain porphyroblasts of albite, grading into the non-spotted schists. The schists form two

large-scale folds with east-west trend : (1) symform about 2 km south of the Kinokawa and (2)




The Sambagawa Crystalline schists can be divided into chlorite, and higher-grade garnet
zones of the basis of the typical mineral assemblages in pelitic rocks. The mafic schists of the
chlorite zone locally contain alkali amphibole and pumpellyite. The spotted schists belong to the
garnet zone, and the non-spoted schists to the chlorite zone. The metamorphic grade increases

to the north, i.e. structurally upward.

UPPER CRETACEOUS IZUMI GROUP

The Upper Cretaceous Izumi Group is a marine basin-fill sediment in the strike-slip basin
along the MTL, and extends about 300 km from Matsuyama in western Shikoku to the Izumi
Mountains in Kii Peninsula. It forms eastward-plunging synclines, whose axes show a left-hand
en echelon arrangement along the bounding MTL. The group becomes younger to the east due
to the eastward stepwise migration of the basin depocenter along the MTL from western
Shikoku to the Izumi Mountains. Its accumulative thickness is huge.

In the mapped district the group forms a major synclinal structure, Kyoshi Syncline, with an
axis plunging eastward, except in the westernmost Izumi Mountains and Tomogashima Islands
wherr the strata dip homoclinally to the southeast. Anticlines of minor scale, arranged en eche-
lon along the MTL, are developed in the group.

The Izumi Group in this district is composed of the northern marginal facies (non-turbidite
facies) and main facies (turbidite facies). The marginal facies is represented by the Mutsuo For-
mation consisting of the Azenotani Mudstone Member. The main facies comprised turbidites
and associated coarse clastic sedments with acidic tuff layers, and is divided into the Tomoga-
shima, Kada and Shintachi Formations in ascending order. Their accumulative thickness is
more than 10,000 m along the axial part of the syncline. The Kada and Shintachi Formations
arr subdivided into 9 cycles of sedimentation, respectively. Each cycle is 170-900 m thick, and
is characterized by thinning-upward and fining-upward sequence. The main facies grades into
the northern marginal facies laterally northeastward. Longitudinal current flow, obtained from
sole markings of sandy turbidites, is westwards, while the movement direction of slump folds,
caused by the basin migration, is mainly eastwards. Fission track ages on zircon from acidic
tuffs in the group are 77 Ma and 73 Ma. Molluscan fossils yielded from the group indicate also

latest Cretaceous age.

PLIO-PLEISTOCENE OSAKA GROUP

The Osaka Group is sedimentary sequence of Pliocene to middle Pleistocene age, and is
divided into the Sennan, Kokubu and Sempoku Formations in ascending order in the southern
Osaka Plain (Heiya).

In the mapped district the Osaka Group is narrowly exposed along the northern and southern
margins of the Izumi Mountains. It unconformably overlies the Izumi Group, and is composed
of unconsolidated gravel, sand and mud of fluvial origin.

The Osaka Group exposed along the northern margin of the Izumi Mountains is more than
30 m thick and is correlated with the Sennan Formation. It is characterised by gravel of crystal-
line schists derived from the Sambagawa Belt of the Outer Zone, indicating that some rivers

flowed the north across the MTL. It is also thought that the Izumi Range was very low or



negligible in relief at that timen and the MTL was inactive.
QUATERNARY

The Quaternary comprises river terrace deposits and Alluvium.

The river terrace deposits ranging in age from Middle Pleistocene to Holocene are distributed
along the southern and northern margins of the Izumi Mountains, and are divided into the Mid-
dle and Lower terrace deposits. They are mainly composed of gravel and sand of fluvial origin,
and attain less than ten meters in thickness. The Middle terrace deposits are narrowly exposed
in the central-eastern part of the district, and are characterized by red soil formation.

The Alluvium is distributed in the Wakayama Plain and along the coast facing Osaka Bay
(Wan). It is composed of beach ridge, aeolian, sand beach, abandoned channel and present

river bed deposits.

MEDIAN TECTONIC LINE

The Median Tectonic Line is one of the best known trench-linked strike-slip faults. The fol-
lowing five stages of activity have been proposed in the displacement history of the MTL : (1)
middle-late Cretaceous (left-lateral shear), (2) Campania (Turonian in Kyushu) to early
Paleogene (left-slip), (3) late Paleogene to earliest Miocene (dip-slip), (4) early-middle Mio-
cene to Pliocene (complicated) and (5) Quaternary (dip-slip and right-slip).

The fault movements during the stage (2) and (5) are recognized in this district. The stage
(2) is characterized by dominant left-slip faulting, inferred from en echelon structures within
the Izumi Group. The Izumi sedimentary basin was formed by the left-slip faulting in the stage
(2). The stage (5) in the west of the Kii Peninsula is divided into the following two substages :
early Quaternary reverse faulting and late Quaternary right-lateral faulting. The former
reverse faulting produced the southward gravitational spreading of the Izumi Group. The MTL
(Negoro Fault) in the latter substage is an active fault with the average slip-rate of
1-3m/10%yr, estimated from features of fault morphology. This displacement occurred mostly
along the pre-existing MTL fault system. The strike slip of the MTL changed from left-slip in
the stage (2) to right-slip in the stage (5).

EARTHQUAKES

Great earthquake named 'Nankai Jishin' took place in A. D. 1946 ,1854, 1707, 1605, 1498,
1361, 1099, 887 and 684 , according to geological records and ancient documents. Their
epicenters were located on the continental slope of the Nankai Trough which runs parallel to

western Japan. Inland earthquake named 'Keicho Fushimi Jishin' occurred in A.D. 1596.

ECONOMIC GEOLOGY

In the northern part of the districts, sandstone and conglomerate of the Izumi Group are quar-

ried for aggregate at seven localities.
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