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REBEIT, STV LOTHI0m2ALH mE, EVnboT 100 mELET, —
MICHEEES LV IESHEL TV D, L TEBEOREN DS, HRERTHN
BISMIIZ R O3 S RO HIEO b DT X< RE LT 5, BEEOREIE, X
DO TRIRD, SLRBIKETREMRIIE 20 LIVEEAE TH 55, Z< EHUTHK
HaThodIebdd (K14 & K15 O o BoOBIIREBE ICE~TIES
DD, —RICEIZIE 3 FEEARO b b, — i AEEE S BT v —
ke AL—h - BET, BiSe < EE mm~2 cm i O R W LA TH D

Xl 22
EEOL bR

[ 24
i EORRE 7V v ATk
EN DB E

b VJHL%iiFE@

(K 20 Hit) 123813 5 b 0IE o SLEE
T O & 2 AN o R B

23 & A

y'xﬂ@@ﬁ";z“% Hz“%d)ﬁ@i}tﬁbfz?
T WEE O EEICIE R 60 (2
RS )&ftfﬁﬁxob\’m\é

23
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Xl 25

FERE OVRTTHERS & € DK ENDWEHESS (N>~ —0F < Loy K27 Hil

[Xfk 26

B EN DB T 12'HLR

25

b=, ThEVRsKEL, Boi~10cm Ol A E - ITAEE<T, TWI+2
BREDE AN HHRLIZEEZDNDWETHD, tho—o1F, REBIOHA (H
ANCHERE L7 L b2 b0 & 5< 1) OBR LICRINES - WEESERE - E
BeATH D, TNHORMCIE, #ih L2 g, FHBNCHE L2z Lo 3Rk E
H, »DHWIE Slump folds & LiIEN2 L H bbb H Y, —MICEE 10 cm~1m
UEDSEFSERBOERL > TV,

YL EC O~ B O K 4y1%, Crowell ¥ o “FLJ2HE (turbidity current) o
BREITFICHEEM D ICL > THOL b GRS (Pebbly mudstone) (2495
bOLEZ LN,

INHOIREESSD O D, RERRNOHR LT LB WS EESS 2 e
LZET, FEOEAMRM ST, PSS LI, FHLY Aok iic
CEHLEERWALEY RTFBAERLTVD, ZOSMITEHE 4K TL s R0
UBRRICIE WV 2 WA 3 L O ) & L CHRBL LTz, HER MBI R L OVEH—H
VIR OWRHIETH o L b IS FELTBY, JiE TIXRERAT, %E TR
HEPICALND, Zhb), b bEEf#EE L TEMOME S & bICHELZL O
n, BHOWITEMEBR ORI, HEb L L CWIESEE E T IRE A, "Y1
TEa L ThHEN, BRI oo bony, 0L ZAHLNTRNA, BEL D 5
FCIXmFORNH D X HICBbiLd, 728 2IF, K 33 1R Lz b OIFEER & kg
L7-HE o R ERAEEL, £72 K19 IO bOEZFIFEOELSEBEILT
WRWE TAICEBRALND, TLIERBELSARBEL LTHELZLOTHA
Y. FRLKI9HBETEIRENRFLIEILLTND L AT, 4~5m’ FREDIER
DIFV S EWEBAED H Y, ZHIWIEERTHEO b O TW D EAEICHET 208, i
{WTIFENDER & Bl s 1 mERith OIEESS &, WEES OIRG L@
Donbd, TOHEITE, bbb ERHAREDO L XL LTHR LIz D0, £H)
BRICOELEONMECTE L0 Bbs, ITHMEGESRORKESFO L
DHFAEROHLEZ bND, ZOXIBRERNELLHODLND L AN, BT
AT, HFWEUROEELOE LWHIBICRO TV D 2 LITERICH 20T 5,

78F, ARG U F TR &Y 2 R LT ZEch ofb A, JREESE O 72
NS ERTNDLHDTH Y, RRIEHIRDO TS, JEEESS P HARHER
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[ 27 EHRIE O VR TRES
K277 i

XK 28 R A OBEE) U 7= AR — v % G e R T
FEEOTE K 28 i) 5 150m Bif: R

Rfi 29
EEEOREEAE CEEND
L 7m BB K 27 MR

XA 30 Sz EEBRE OV S IC 7 5% Slump folds  KI11HEARTE J5

Rff 31

Xff 32

PHEREICABND &b LEE

PHEREICA NS &b LEE

(FEEHR) K197, 20" rh iR

(BEEHR) K197 HusafhiT

27
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i 33
FHERRE O > kg L
REHSS B E
D “EnLET (M
B K19 M iT

X 35
bRt N 2Y g
5 “OEbHENT
HAETE” K5 i

[ 34
i LT g 1L
L7ZiRE 7Y v
TORMTEF
oS

29
SNLHHREENDH D,

78 (Ripple mark)

TR IIRD A B OTHIE (ZFIE S41, #E O L FHEE D TR, HERI O Ko
FEELDLDERMNY L LT, THEBEESRICELSDLEDOTHD, REEHODE Y v
TPRRE TV v v ORPITZ L OWEENRD G D, 4 RIS IR U TR 2
HHNDEIAHEFELD TR L, REBHICEEOEREZ b Mg LIX LR
PR AR B, T CICMEO RIS Z OFENRE STV, JEREAIC
KRBT HUE, BRIRIEE - TR & 22 508, REBEEO b OIIEHIRIBES SV, #
RHE KRB T2 b 0T, MRLTIEGHNTHY, 529 WHE 7~15em,
EEms5mm~1lcm THD, TDOIH5H, TI4DLOTIEERE 7~17cm, #H 1 cm
Bt S HIE S, — IS — DO MR £ 72 13T, EEH mA 510 % m il Eod
PO M PICHIR D IEFICEZ < A b5, THHEICHIEZ O EREIX, # OEHH
BIHMHIC Ao THAb k8 (graded bedding) 3% Z &3\,

&R (Sole marks)

BRI E 7D v Y HICEL ABND E bR TWnBY, Zo—fEFlic Hhd,
BEBEHOT Y v ANUTNFEAEEITHALND, ERBIKE F LU LS (8o
EFHEDFERNY LY, Fiz, £DO5BL 7N — k- B A (Flute cast) (THERSEF
DRFED ST (EDFFIH)E DFENL) & LD D ZACHEEREHRTHLE,

TNh— R B AN EE EOMAEEROE Y HNRY THY, FITOMmIMAL 8o
TR & ARIC S22 L, 5 OuEsMANCIE Y LR S EEICER SO S > T
KHOW” LENTWD, ZTHITT TICHER L TW BB O (ROEHE) 23K
WCEoTASONTEBERLRRIELEH L THY, R TLOLIELIICEESED
EaEbhH, 20T LNTNERBEENTKRRENLZS LRSI NTNDEIHD Y
bd, WEBEOWIMAZ RS L, T—F - BAMDEZARTWEPHILIZ/2 > T
WD T ENRZ, — MBI TWVIEOER O HOEF/NETH Y, Hem U EDBEIC

FE3)  AMORIKIOTZSOI, IR, 74—k BRAREBICZOHMENET DI LN TERPoT,
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B 36 LS WEDEZWRE 7Y v (EWE) 45N 5HE K31 g

B 37 BRIRR 23 (2o L 7z Wb OO TR LS 7 B 3 2 B
BFEOHPILZH BN D S OILERIEE, TOAMICA 5D b OIEHRREE

X 38
Ta— bk HA R
)]

K 17 Hi s fh3

KRR 39 Z— b - B A b (EflfE) KT HURAHT

Xk 40
RS WHDOZVREA T Y v > (EEFE)
WZHBND T NA—hk - B AL X 42
R LT2 b DDA IS T D PEIR AR
T 28 Hhst

31
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KRR 41

W EE (JF X4 8 cm) DJEIHIC
bhbH7/N— bk BANEZOWH
T 28 Hit

TN— I A FDOEY T, A, C
HTHBND KD ICEDRAHL 725
TWs CHTHLNLD KT L—
ke WA POEM OKETH 2R
Jii) IEMEERIC L D EE D 2 &
DEINIHBHRLND  KIEDITIA
ZBHTRAITRLTHD ZDJh
XA OW i ISV THTHRAT
EHOFMIZE>TRENRTWV D
A, BRIXIEZA 0.41% CRITA 1.25
5 affDInKE T

MR 42 K31H 4 o B @ O kg Ik

33

Xk 43 WA (E#E) ORRICS 74— AL

K 31 Hiss

WoE T OTAIHNZ IR OV TN D

IR

44

R 43 DAY VT

Ny A AN (EEER) T 28 Hifi
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QRYUNERL Y L - | UL >D2XHEE]
L UL IROL I BOTULHON vl —n
(FG06¥) GHOTHNTQINEZ—2 002 06 Wb 16 W=

(QUGE R QRANVFER QU L - — 1L >
) e - Q) (BEE) A< (CHA 6v MK

B () R F L B 97 W]

YA D GRATYT U D
HMQURFFHEIN L E -l -0 BHOGUFHMT
(GGl o)) BEe A cR2NEES Y 7 £

QU L - | —o RN G @D (gD
WEM Q=20 @Y LU o L—A L 2L R—

WL SO N2V Gt Mch @ LV WP 8V WY

S Ve Ry s
s RO QU QNN @ (R BEE@AE < LY Bl

GHERCBIRY) N E - | =0 QU QIS QO B Sv Mk
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122D KRENZ 72 DIEADBRD HND, Z/— b « BANMIEBEORNTIEboE %
K BHD, —ODWEBOERICIETZA—b « B R RO, TEEICIEEER L
BN THOND, ok, —BRICPERBBEO T L— b « B X MIHER% Dtk
YEH OB TR EL 5 D8R, T TOEENBEFICTZ AL LRICE<NZ A
TS Z ENRSW, LER->T, BEICWZIE7A—bh - o—F- 72+ (Futelo-
ad-cast) &V DILD HDICET D,

JN—7 « A L (Groove cast) 1%, JBD LIZHERENTZRECES OVOEHEE,
MRFEL T TELLOTHD, REEHORNITITIF IO, K24 OHET
O BNTZITT E R,

Ny A« AL (Bounce cast) HLELSOREZHDOTHLIN, FA—T « HA L
EviFE» Y, ZThb e 2 hbhb,

m— R« B AL (Load cast) (3HUE DfstakimfL THMEEATOL BZb D
THIED D& B> THFIMETH Y, SESERAHAMBBERLTND, —HK
WEWBEHEBEOEE O b DIEEAEZNE D LY 23 kE <, @0 H 0TI/ S VR
BHDHN, BPIIFHENLDOTHRERT—R - BXAMEFERIBDOLH D,

M. 2. 3 {bA & AR

LB BB LOARILG 20ZNTE LD THR,

HibAa & LT, ARIEHE oK EE 6 B @ Acilla elongata NAGAO et
Huzioka BFER SN (7= S Lilisfr, $F4ARKBR), A lifbas LT, HY
2285 < O fx EEE A S Cyclammina sp. M B3 AL SN TV BICTERY, B,
HEF-Ab 77 O3 A3 QLA R i B ) ik, S0tk B IC 7o 2 & b % e
EHEAE D72 B, Venericardia tokunagai Y okovAma, Costacallista cfr. shiko-
kuensis KaTTo, Portlandia sp. @ 3 O —KMEANFER S TNDHY,

ERRoMEAE, FHEOY BER L TS X D IS 8 A Ui R & on
FTHOTHLN, ENOHIOER LI D &, L LAPH A L EL TL o T
FaninEBbis, Lo T, Dk L bR EEEIETEHPIRCEL, 2
BEHEGZ O THDENE LR, TAUTIEER=ZREVIZLICREIN, £

FE4)  JRUETTH] - R - ARATE 3 RORFEREEHC KL D, SIAZFFSh 3 RIS EHT 2,
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N ES DLW IFBIED & ZAITER DB WO TR TH 5,

ARG IO R EBIICZET DIEAIESBEB LOERILA TH D, DIRETIE
INHDEAITELEZNIZEFFICLORENTWRNDT, 508 ZARRIREIC
BANLOINE S TR TH D, b, BABEORE, 5 o0MIchbiF bbb 2
EBDnolz, TNHITE, WEY - FE LS ricsni, MEOSFER
(RERFEOLER & Bbh, REEREM - fEx o) EOAIE T b0ndh
Do TSTEMVIZENDLE, A, B EMELATELS, ZLTUTIZOND X
ICISEFED D LR LT, AR S TRR, HAALI LI, ZoEol

(BT 23T -2r FRFIC 220D T, A DEAEIEITIFRD < b LW EHZ 9
THI LWL, 5D S L, AL Lo T HENICHM L, MOEEOE
Mz E<BETLL, BECHSDLTEZONLRINAELNDLZ EDRE, 1EFH0D
HOEFIRIIRT LI osize L, FEHEELDRG, ok, Zhbid, RE
7Yy v EOL DWAHEBOERICEESNTEY, LaRo T—RIIRE 7Y v v
OHWFHTEIL HDZ ENRTE S,

% 3R MREHURIC % % BFAAIEAL AT D Jg Y RIS Am IR
o] e A B c D E
% L+ & O O O
B B o o o} o
2l i = O O
T il ] @]
& T W B @)

ZNENOERIZ OV T 4 MBS ]

AZE (Tosahelminthes? sp.) /IO EEBOEN & Bbitd, FEFITHE,
B 1.0~1.5 mm, £ 60~70 mm ZET 5, OO TRBAAMICENY <Y,
JEE FICiho THEELTET L2 ENEN, BETIRCE, AICRXTLZEHE
WV EOROBTITAICHF L TET D 2 L300y, AIIZEDT & (L
1o0TE) 5T 5, 1oL, ZOHE, ARINEETLL, b9 1 ORI
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7 2%, BEREHORE T ) v UICb oL bHBEMICHALNBDTHD, T
PUIXFHPEY 2 Tosahelminthes curvata & 7231772 b DICE VTS, L,
FfEL D S HICHIELS, 2o, KOFRHBANCERY <Ha>Tws, —Ji Tosahelmin-
thes? sp. & LTH<, 2, FHED X T curvata 272 A S ORIBEOEN L Z
R T2

B# (Tosalorbis sp.) ABIZHOWTEZLET D, IFH4~5mm, £ 40~50mm
DFZLABRANCER o e BE R 2R T, RRITITEIRERR H 205, ZIUTREE O
JETH LD b DIZOWTIRIFS N TNRNZ ERZ N, BRIFATE B35 T, »i
LFLBEHIZR>TET SO TR, EHIZETSHATICOHRLZLTA>TY
L2LHEV, HOHEITE, FELLEELELTET D, EFEMLALEKTSLEB
113 % £ O Tosalorbis hanzawai Katto” & 0 & Z/0MIE <, o8k &
D&V, Ei, T. peculiaris Katto” kv £ £/ KB TH D, —Jis Tosalorbis
sp. & LTHELSHR, Bl Th L ATREME S MUy,

C % (Terebellina shikokuensis KaTto) A RICHIER < DOV T, iE 4 mm,
RS 70 mm i#ICET 5, BRITITBOCEROEREESZES 2, B2 6 HEH2
LOENZE > TRFEITR Y, HOPRICHEHIE D MNEROFNE R H D, LEE
i BB L IcENEN L p T OTREL, BEEOKR LIz bo TWDH0RHR
L, EFPED Terebellina shikokuensis Katto” L0 & K& <, 2ok v #IE<
DODUOTEY, RLTRABETH 2 0W0E Lk, piad &b RE ok & Kik—
BHL TS EH5720T, —SRFEICEEL TEL,

D& PYRAMEICR T D EEOR TEIL < ORITEROE LV, JEOBEO Lk
WICET 5, 18 5~6mm, £ 100 mm U EOWbW 2WERE =T, EHEIZKE
TATIZADH, #TbT 5, BZOLLZEBHEMUOBHORRTH A,

E# (Nereites cfr. tosaensis Katto) JLHAFE O EE O —H» b3 A S
7zo P LKBIZELS OV T, @ 16~18mm, K& 120 mm L EIZET DI04
WEWETH D, FIRAKEHEZAL, EEEMEEREZRATND, RoPRIZIT
—%OMERD DL, Th OB EORMIL, FED 25l L7z ED Nereites
tosaensis Katto # Bl 2 2%, K - JEROBEERUNZN LY AHATH D, —
I, FREICFEE LTRSS, BIETHLRENED $ 5,
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X 52 ARULF (Tosaheluminthes? sp.)
K10 & K 11 O

[Xff 53  ARULF (Tosaheminthes? sp.)
K 23 Mgl BRR 16 (2R L2k E O Eifiic > < b o

[Xffi 54 BAELAT (Tosalorbissp.) K 29 Hisl
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40

0T 0RUNE QT ZWE
B)aa 09 Wilxl

TER)EH L e 69 Wil

TSI LA XWL X LEREhOES,
By H @ (‘ds siqlolsol) o)id 95 WXl

Rt
(sisuanyoxiys eul||dgaidl) SO 85 Hylx

NN DERE MY LR H R CTOD &
W QLB B T LT D G2 QT T OFTE,
EL QOUEEEL N 342) 96 WKl LS WK

T 9T M ('ds siquolesol) B Aia 98 WKl
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XL 62

Xk 61
B LHEDONTND
Wi (EWRE) &
ERNOE LA
LA IEFEDO RIS
HLUTFEOEZ AL
WoTWng

Ef{kfi (Nereites cfr. tosaensis) K 12 His

[hf 63 [A) Al

X 64 EZ%{fi (Nereites cfr. tosaensis) OOV TW5IRHT

7V vy (RIREE) (EEEE)

K 12 Hh42
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o. 2. 4 H B # &

AR K 1) B AR O MEHEE IS, HER 2K & ZAUCEAe D E, A
THOLNDELWEELZRE, O THMETH D, T b OHBEEEDOVA 2P 5 )
[ZFB72DITiE, D HBROFEMRRARE R o bR, 2 s T, EE
BCHOREERES LI, & L UBRBIEEICOWTORD,

REMDOHMBEEE

AHIROMEAEE L, ERIICAHTZBE, (35 N60™ E SOz b O il id 4
LTV (B4RBE) R, ZORIIOTMNS 3 SOHILICK ST 52 &N TED
TP H D ZERFFLIE O BRI, LR R b T HEIETE E T OMIEE
fhix, JCHETEUROEFEREIX TH D, FHETIITLTAWE THRIL TV,

HE—RXKIIFRE RS2 5, TR OB 30 #iik D01 S i Bt #
T, S/ NBE O FAHEE R A DN D, Lo LRz PR EER TH, B
ZRETHBIOPME B2 L X 91, MEMOEMAOMARN AT, FIRERITHE
M7 —FR T <, #3722 < & b2 600 m LU L OWHE DIFIENHEE S
No, BLLL, WEICAH SN L/NEBE O MBHEEL, 7230 TFE Lz mfHEE D 4
TR T, FMEREFHIAR 2 SOBERPLR->THIEbDTHS I,

G RE A XA 0, il A3 BB 7o R BRI O R RS ST L, BRSO

LR &P &AL VA LCTERT S, Z07dis, —BICALERE S RREH T
P U S BB e 0 LR 3 2 G &, OB Zh & 3B 2 R
RHE & ARSI D,

I KL, — 95 & NE-SW OERIT, NW IR 2 ARG 2 235 &
INZHR LM, NEEH LWL 2Bl T 52 &IckoT, 2mMtL 2 HRE ML
LEMMEHIEEE LHET A N TE D, W bR S ET I, Sl 2k LT
VE S BRI ORI, BRI A DR E T OB, E iR S mE
Bl E COHEE TV 600~800m TIE S —E LT\ 5, ARk - g
WZIVEWTE OIFTERHEE S D03, Z OV IZ OV TIEH H 22Ty,
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B EEEE

PRERFIFIERNIIE ERL O X5 A @ifs 2R 30%, BRIcE LEELL TR,
JRHII S ESEDRFEHENR A HND,

e 2, BRSITRT LI, RSBEOZWREY U v L, 2L LTHE
WHERIL 236 b, FBIEELIJEML, PMENFEELTNT, EIACL- T
BOHBROELEN TS, L, ZOEBEMEZO oL WEARE (KRS
DEER) LO—BEMTRLZLTND, Z05E, EWBER-OER - A3, 2
OGO —fRH R E R - ERE R L TRY, BRI LARMMES ThH 5,
ZOXI RN E DO TE,

FZHIR 65~67 TRT LD 7 “Brvic > ™ BEEFTCA S T ohvd, T,
Ly ) ERREKEICHITD 72> ATZ LD Znilia itk c, w3 E B o Hig o —
MBI TA e b o<, R boRdH D, P i s " 13 —RICkRYE
TV yUNIENR, BNZIEIWE 7Y vy Thbbbbhd (RAR65) .

O XD R R RE G, AR A MBSO &0 X ) RIS R
HobNDh, FIEMICE>TED LS RERDEZET DOV TE, SH#KIC
FRINT-HBRECHETH D, B0, HEREREOMEEM-VICE > TALTE
Ll s slumping structure iR HM 5D, LarL, EELOE LWAKIEIE T
132 DWREH VI K DRSS &, WS EENC X 2 R iR IS & 2T 0 2 L
W E %,

M. 3 #& % J@ &t

JERET G HIBRGE 2 AT 5, 2 0I1E Y ERREFIFHEHIZTA LN ST
0y, FHEEICOWTIIHHDORTHMAICAD 2 LR TE D, KigHN TA 51
DS TIE, ABRHIIES 00mEiEZTHY, Jeaae LT oMENLRD, ARIE
MR ORI T T, 2ORRB I TR LOMEZ LD 2 EBWETH D, L
L, 7T, B0 - B mRig % 2 31 2 RREEREOFEMA L S5 Tnp!Y
9 AN T, BB - N M o0 RRE A O OB A L BT, AR
IR D b D1, A RIEHIRICHET D T FRBERIESEE Y & XEhTn 5 )E
DRI DHT=D Z idbhole, LiciioT, #ifg4 L LTE, #BEOHIKRTT T
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T12, T11 OIF S EHA

17 ) UITHRBND YT T s

H

[ Jg DY S DR S Z B

H

X 65 T

KK 65 D A2+ v 9

47

X 66 T 9 HUEOT TR HD UV 7= T 7 hiiE”

IR 67 K 17 HUSIZHBRD P10 fz o o dii”
N2 —=BTHTTHHEIIZTA— b+ BZA RREEHRLNLH M
ZDENZ LN OER I EZ L TW D008 D15

CHNBN TV bOZBEY S &, BREBH TMONORBICET 2 TERERE

BEL W LD, EFEHOMERRIZISBETCLLRONTWDHRERICED
LR EITH 5,

M. 3. 1 AREEFESOBRE X OIEER

REEF - R O T RS BRIE, HFETET O M /RS & O IR
BIFIOTHTHR SN D, FHDORTIHE, BROMERIZTLSH LW, JEEH

S
=
5%
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OEMABEEH L Ao b, BEHSOSMEITLLTIZORS X )1, BinckvEL
KHE7p->THD,

M ISR 5 RIEE OBIEIE, »OTKEY 12XV, WD THEALSAIZLDOT
Ho, T >TE, FERAREARO LIZ, JES 30om g ORERENAOND, &
O EALE, F6KIIRT LI REF - BHETH D, FEEEESEOBITER K 10em 2 E
T, HESh TS, RERBICITPRERFHEZ S DWENRELL, MShbDliTE
BEAENZ N, S EICH D AEEEE L, Jei8 ORE ORI i K 10em £ o> £ fi
5T, BRITEEDO LD LK THD, U LEBEUT, WHEITKAG, JesiEng

&5‘5-352 :;
md&10 .
oalt AEEYERL
3-50m- IRy 2352
(1 1x&8)
63030606----X
207+ | muttiple ait”
sm {s>md alt
?<Acila (ss) sp.
5™ mas md
63030605----% 4rh mas md
"{‘%‘:‘IAX 3m mdy br-cg
: -y 08m £s
AAAAAAAAA 3m mdy br-cg (//70X/06ﬂ1)
63030604~--x |70 —
18m £5(02) & vFs (03)
o alt (03~Im bed)
63030603 ---x : .I- 04 m gr-15 (max 05¢m)
63030602---%x | | asm ¢y tmex 100m round)

63030607 ----% Mz‘——_—u vl k'qzjg

il B /st 5 EEBOBF - i

it ER

EHEHRORE
B 2= mE ; - -

BT EIHDT OEER VO OREX

R 63 [/ IBHC 351 2 R HE - RERFIE IR ORI RIS O T
(M63030601 Hi1 A7)

TN

REE8D Ay v F
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XK 69 [FIAl, AHEEAEE EORREEREOW S IE

[XIRR 70 FIAI, AR RES TR OD S Ve

R, POLNND IR E T 5, MR IR O X 5 e BIbAREIEL T
W5,

Neverita cfr. coticazae MAKIYAMA, Ancistrolepis n. sp. (UL E3CHK9 12X D)

Turritella sp.

Portlandia cfr. thraciaeformis (STorer), Acila sp.

HIf 37 0038 BEENEIC IXRERF EAE SR IS R iBIE, Rk ol /e sk & 13 e > T
D, IS TIE, HEEIZ 10 K em 220 LK 60cm OJE S O G e R’ Bz, %

51

B 71 NG, EEENCS T RESBR (RLE IR 7 KB H)

RERERND Ay v F

D EMITT ITEVWEE L 2D, M/CHBND L) BRIVEREITE T2 HEL T
WV, BLEHSEICH Y T 5 SENRE TV LR RO MBS Lz, HDH0IEE
DU AEAROWE DOBAE S ATVD, R - REFIERE & bICRE A2 L LT
0T, SHICBRNRVD B, WEROHR (RESHEHOMER) NSl
AHORTE, REAHIE, 65 OILEREIEIZIETN > TR 5K 70~80m D &
IAELIESTND, I TIHBEEHAD LWV O CREGH & MR TX 7w, FEEH
FRE 5 2~3mIEDBRIR, KAM, MEWETHY, £ LMICEES, 9 I
AT R RIEENLOMENES ERD (RESH),
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b 2
BERELE
=== (REnrs)
% RE (4 mksE
BE L)
E= milocvsms

-

fr

iR A9 12,500 430 1 (10 0.8 cm A% 100 m)

%8 K AHEORICKT RSB OMAER
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a5
A jisd
gLk
~200™
~200™
/00
I-/00
L
== = Lo
(REN5)
BE (2 s TRERLE BRI
Fonad Lo ggéﬁlaéciz E K‘)E%U;EE

FOK AEHORIZIBIT DREEEREO K 10 X A HEBEITOWER T B RER EREOMARK
II. 3. 2 EHOEFR - A

BESEIEOEME S 2L DFREN &, TOMICHKEN LB HE ThHD, HIX

REBPERED T (JEE 200mfin) o 1 @fEZHHbHL, 510 Kk B (EX 200m

) ©1FZRLTNWD, TORMDES 500m OS5 & LB ERL
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(Abstract)
GEOLOGY

The mapped area occupies a part of the southern coastal
district of the Kii peninsula. The Tertiary rocks that are developed
throughout the area are divided into two groups, the Muro and

Kumano groups; these are partly covered by thin beds of the

Pleistocene terrace and alluvial deposits, Both the groups are



bounded by a very clear unconformity to each other, and they
represent respectively only the southernmost part of the two groups
which are widely distributed in the southern part of the Kii
peninsula.

Muro group (Paleogene—lower Miocene)

The present group is characterized by severely deformed
marine flysch type alternation predominant in argillaceous rocks
in general. It attains more than 1,500 m thick, and is strati ph-
graically subdivided into five members provisionally called the
lowermost, lower, middle, upper and uppermost members, as given
in Figs. 3 and 4, although this division is not shown in the geo-
logical map.

The lowermost member is composed of recurring sandy flysch
and argillaceous flysch ; the lower is mostly composed of argilla-
ceous flysch; the middle is composed of argillaceous flysch inter-
calated with some conglomeratic beds, showing the transitional fa-
cies between the lower and upper members; the upper is character-
istically composed of a large amount of conglomeratic rocks, and
besides of argillaceous flysch; and the uppermost member is also
composed of conglomeratic and sandy beds and argillaceous flysch.

The sandy flysch is characterized by an alternation of lami-
nated medium~ coarse-grained graded sandstone and laminated
shale, attaining the thicknesses of 10~50 cm (partly more than
1 m) and 1~5 cm respectively.

The argillaceous flysch has two types. One is represented by
laminated shale and another is shown by an alternation of frently
recurring fine-grained laminated sandstone and lamiquenated
shale, usually predominant in the latter, and these fine-grained
sandstone beds often attain some metres thick.

Throughout both the types of flysch, sandstone beds usually
clearly defined from shale above and below commonly have some
kinds of sole marks on the under surface, and less commonly have
current-ripple marks on the top surface. The sole marks are

represented by flute casts (very abundant), bounce casts (common),
groove casts (rare), load casts (common), organic trails and so on.

The conglomeratic rocks, which characterize the upper and
uppermost members of the group, comprise sandy conglomerate
and muddy conglomerate. The latter probably corresponds to
the so-called pebbly mudstone. It consists of matrix of very ill-
sorted sandy mudstone or muddy very fine-grained sandstone, and
bears exotic small rounded pebbles and granules of Paleozoic
chert, slate and sandstone, exotic subangular or angular cobbles
of probably Mesozoic sandstone of the Shimanto complex, and
also variously shaped cobbles and boulders of laminated shale,
sandy conglomerate and of alternation of sandstone and shale
originated from a part of the Muro group. The features show
the submarine slumping in the time of deposition.

The molluscan fossils are yielded very rare in the Muro group,
and Acila elongata Nacao et Huzioka, Venericardia tokunagai Yo-
koyAaMA, Costacallista cfr. shikokuensis Katto and Portlandia sp. have
been only found so far in this area and its vicinity, while the poly-
chaete fossils and trails are abundantly found, especially on the sole
surface of sandstone slab, and they are represented by Tosahelminthes?
sp., Tosalorbis sp., Terebellina shikokuensis Katto, Nereites cfr. tosaensis
KaTTO and others.

The Muro group exhibits a very complicated folded and
faulted structure, which was formed in large parts by early-
middle Miocene deformational movement generally called the
Takachiho disturbance. Roughly speaking, the folded axes are
in parallel arranged in the direction of N 60" E, and in the western
area of the Tako fault, rather gentle folds are found, while in
the eastern area of the fault, isoclinal folds are developed.

The lithologic and tectonic features of the Muro group are
well shown in many photographs in this explanatory text.

Kumano group (middle Miocene)

The Kumano group distributed in the eastern part covers the



Muro group with clear clino-unconformity. The sequcnce in this
mapped area represents the lower half about 900 m in thickness
of the Shimosato sandstone and siltstone member of the Koguchi
formation, the lower division of the group. It is mostly composed
of an alternation of fine-grained sandstone and mudstone, very pre-
dominant in the latter as a whole, except its basal part which is
composed of conglomerate and sandstone of some metres or more.
The type of alternation is shown in Fig. 11 and some photo-
graphs in this explanatory text.

The mudstone rarely yields foraminiferal fossil Cyclammina sp.
and polychaete fossil, Tosalorbis kattoi Hatal et KoTaka.

In contrast to the Muro group, the Kumano group exhibits
a gentle geologic structure. The rocks monoclinally dip southeast-

wards at an angle of 20~30", in general.

ECONOMIC GEOLOGY

Throughout the area, there are found small veins in some
places. They are filled by quartz and a small amount of pyrite and
chalcopyrite, but are not workable, owing to the poorness of ore.
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