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Thick-bedded conglomerate of the Kogawa Formation (K,)
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Conglomerate in the Kogawa Formation (K, )
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A view of rhythmic alternations of sandy flysch and muddy flysch in the Kogawa Formation (K ;)
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Muddy flysch in the Mitogawa Formation (M)
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Sandy flysch in the Mitogawa Formation (M ;)

FOESICRET DZHEEEAE 2D L b 3BICHEe. BRI, 10-50emICAiE Li-E T Y v v
2 MEBT, 10-30ecmOER T Y v a B X O5-16cmOIRE 7 U v 2wk S, HE L BT Y
vy alllE, TA— bR Y A MR N—T Xy A MR EOTIEN L HET D, KD H Tl Paleodi-
ctyon NI NS, HEFIIBWTOARREOE ST, 100mTH 5.

WO/NNAV B4R - @) T, BEBIOWEZ Y vvanbd, HORI—KLL—b (B4
M- ®) TiE, RREO LICEAICERLIOBPBIEIND. T2 THEM JBOTEHORB5M L, WE
BLOWEZY v v aMEBTHD.

EINA (4K - @) CHARBITLSBEINS. T - I, 1-3mICaE L 7ofhi—ohr

-15-



LA ZR)ISEM R OBSSE  nRiEom O (AV)
Stratlfied conglomerate intercalated in the Mitogawa Formation (M)

DVLIRIDAE NS 720, HENI IZ2mATth: o PSS 2 8ede. 1L, 10-50cmiCilfg L7=mE~7 ) v &
anBRD. SHIC, FOSFHIENDLFEOBEIRTE, R EEWE T v oz Tl L, BE, S
e, e xikte.

Mo BB DXHH LM XA I ~EA— k(B4R - @) TEBESND. F -
PERIE, & LTE-256emICHE LICIRER W LERET Y v anbph, MEREEES (FHl12K).
IR R R AR A L L, PRIOBRIRD A F R ST, 2 2 TORBEIKL, 300mTH D.
HWONGFINRG (F4K - ®) TIIEEEZBL, 700me&7Asd. 22T, FTEHITRERNLERY Y v
VakrFdl, WETZY vy va &, B, & XICET A RARENLRS.

M, JEIXTE DR D 2 VIRIZHT THIAS AT 5. T 2 TIEb-15emiZffd L7z ied, B LW
R LR a7 N Loy MEEEIIRE 7 Y vy anbia b, FHU210-50cmiC g Lcib
B7Vyvazft). BEIEXESOMTHS. I HICHO/MINIITIHIREZ Y v b lfEles s+
L, BRERE, SAMRE, DEBLUOBEYY vyvakmifd

MsB M BIIEHFASTHLo b E<BEEND. 22T, & LTI00-250emiZfkf@ L 7= fihi—
R A L, 5-30emd W) E50-80emIZiE LB 7 Y v v ah b2 b (BB13M). & X123-bm
DOPRISESC, FAUTREZED . BB LA UIX LIRS 254, £, WATHEEN XL
FELTWDS, WE7 vy allld, 70— bhEX v AT ay REY A b, Z—TFy A 2ED
TR XS RET . BEIET50mTH 5. WO/MMA)IRKSOILORTIE, F& LTUEHE, RO
EEWETY v anbRHR, EXIIRERRET Y vy a il MXAEORTIE, M, EBOJR
BRI, SRROTRIDENEAICERDONBLEIND B4R - @).

b. HENFTAYID=ZEIIER (M, My, Mg)

IBEAPOARE EAE~T, EREF LR, SO BHRKIEO LFICHT THmdT 5. dbalifE
THil-n5.

-16-



M,B F& L TR—HROSRBEN SR LIZLIES-20emICkE L72E 7Y v o,
5-16eMIZHfE L72IRE 7 Y v =, LS 2. IRZBE 4R - ®) AR (F4K - @)
TiE, BEI2-smOMEEEE R A BN D, KJEOJEIEIL650-750mTH 5

M@ L& UL TIHIR, BV NERENDRD. AFERTIE, FNCRETZ D v = EE
77Uy va, BROHEEE %S BIEIE300-400mEL ETH D

MaB ARERLRE SEIBWOBEBEDICHMAT S, BT, IR EEWEZ Y vk
FE L, ME—PROBEZIIS. AREASTIE, WEZY vz biRibEZ 1L L, IBERVL
FETY vy a2k LIFLIERES. BRIET0MU ETHS.

c. FHIREBO=ZEIIRE (M,)

IR, ERER), BINCHTC, EE UCTHREIERIOBEREZ e LCafid b, LEIIMBIC LT
Wiz TN BB EEN. BETY v o LEEAEND 2D, REIRY (4K - 6) CF
HALBEENG., WEZY vvald, 5-40cmORYEH & 2-5cmDIRE R, & 5 i%20-100cm
OWEE L 5-10cmOIREEH DO OBRER Y DD, TRHEDT7 Y v 2 BT, MLEBECIERA
k< b, fE, WE, BIOEENISEEL WS, ELIRBOMETIEZL— ¥ A bR
IN—T Xy A RNREDTROFKELIWE 7Y vaBnL<Hbns (RIT - 1). 22T, ¢
o AJE=R Paleodictyon A 55, ABICIE, ENIS5-25emDERT Y v 2L3-10cmOEE
7Y vva, BEOREMRET S, LI, IO (4R - @) Tk, BEZ Y vy aR
AN LIELIRRER D

ARHURO =R R8I, BAFEEZWEIC L > CHENT vy 7 2R3 72oic, EMRIE xR
THH0, HENPLAHATMEBICHYT 5E/EIXL, 800mTHS.

d. ASREMNEEO=EIIZRE (M, Mz, Mj;)

JAZ RN BREARRE~T, WEEIIOEREICT CThbNS. b R—EHWE, mafA
WL & - T e e ttiiskic, B RERZZRLTHOMTS. M, M, MJBICobh, 28E
13592, 000mTH 5.

M B EZRED, HE»LMENLER, SOICERSSEIEEMNICT THT 5. EE LT
HERLZR Y UHLRL, & X ICHEE U0 oIRROIK ARIEN B2 5. HIRAREOM S R)INAY, 18 X O
DOFEERASADATH, MB—PR ORI EN L <BEHLTWD. $£72, mRCIHMEEE O E ©
D OWEB LIELIEROND. TENLIERNO BRI TE, BE7 Y v v aSWE7 Y vvak
Pete, ZEEMI (B4 - @) TIE, HREERIZTE LTI0-30emiCE LI-WE 7 U v o ahb i
0, EEICIII-4mo PRiE e, RS emo S 2ty WE T Y v Y 2 [TIEERESEET
5. BEIZT00mEL ETH S .

M B HEILWEE2 0, AT E2~TC, EASRJIPiEE, S 5ICEBARKBEDICHT
%. AFRAAIOEBIC ST 5. FE)IEE IR E4K - @) T, BRAaOBRIES &3-
L0CMICARE L2 RBE R W LR T Y v vazTE T35, LIEUIEWEZ Y v ¥ 20k Lkio
BRI A AL S . ARINMEIMBSEZL, BEOHEIZREE TH 543, F700meHEE SN D

HIAIES CIEEEE - SBROIE B R Y, Bt LzRIA 28de. BEITN500mTH 5. A

-17 -



SOtk cik, itz Wi cHion Rz L5, Zoi#E B4 -®) T, 2-5cmic
BE LR K AR s LIRE 7 Y v 2 d, 5-20emICEB LEE 7Y vy arx T e 45, PiEic
JEEFI100mO b & Hete. BT 2mOE & O PEEEEREAEL TS, SRHETCORBD
JESITR3BOMEL ETHD. b3 GEAR -@) TIE, EELTREZ Y vvanbRRy, JBEEwE
Uy vakffE), BEIF20mil EThs. DFEABOFMETIE, WRERELIREY ) vianbi
v, BREEZZELIETS.

M8 REP)I & PEEF)I OPIRE A HEEE, TR Tofilgk e, nfgEnAt o2 7e LT
ST L. WENDRFHCELER RV B4R -O) TIiE, FL LTI-smOEI ORIz L
WL, & EITHEE Y OIRWEN G0 D. FEEEEPIEE 21D . EENICIUE SK100mD TR s %15 .
JEIE X1, 100mEL ETH B,

19 J O IEHA S T AIO T, SROBECBE 7 U v v ambiy, dHloLmEOEKIRNT
1, IR S5-10mo> PEEEES & ke, BEm DS PRI NS T, SRR EEZ EL L,
UIR LIRS E 25 (B4, @—@). X512, HOWEIOFKRTIX, WE7 Y vaB XU
ROWENB22Y, K EBICEES 201D .

OFIEFAIOBRER T, A2 BN TOWRERY B4 - ®) TM BN L <BlEEns.
FAZE D, 10-40emiZEE L, WESCEEORKE LZWE 7Y v =, 49-50cmiZAJE L 7= Fohimd
S, BEE MR E O RS (EX200m) 02D 7e s, BEEHII3-10MICHRE L, s L7508, L&
KA T (55141K) . B BA7ITIE, 80-150emiCHE L, FATHERDISHE L= kb, 5-25
CMIZARBLIZME 7Y voa, &850, b-1bemiCB L7ZIRE 7 ) v v aNER D, 2KE LTH
D&, RHlgoM Bix, TETix bk, ESTIE Bkt E 72T AR END. BEIEN
1,000mTH 5.

e. EEME (OMRE—EHM O=ENRE M, M,, Mjy)

AFRD S BB T T, MALMEOWIRB TTNR2n b b, (RIEWEFERIZZ > THIEIZE D WRE ORI
AT D, EIEIXARKTL 500mTHD.

M, B FEd BB ORED & ROMIKIC AT 5. FEREW, BICEAICER Y, L& 13500mT
HD. AR (EIXHEEEN) T, FEBIE30-150emiZiE LB T Y vy a2k EE L, REY
Uy vaORBEWaEEtEs. HEE, EI1-3m, & ZII5mIZET SR UK E 2 E L L,
WEZ )y vaRRBE7 ) yvaZflEd. £, BE-AmOBSEZHRET 5. EEwaicizuiru
AERNEEN, Fio, ATERCRZERN L RET D, EIE, a8l SHdeanAZ7 7
G0, WERLT ) vy ak ). FHOESHKE LWEE, HORMEL, HOFOER,
A ERERIENG T b & < BT 5. FHHFEOBE 7 U vy 2 RRE 7 Y v o = iAo
EN I FET D,

MB [REOREOKEEFIRFICOAMT 5E S5-20emORER2VLER T Y v =, 10-30cm
OWEZ YV vambiah, BEIZ50-100mTH 5. BERTIE, BWENL Y AR ULNERT oYY
Lo TADREZ ) vanhbid., 7V vy 2 |TTEERCTENEEL TV 5.

MofB BEDREOMEL D BT 5. RENAOWE (B4K-0) TLBEShS. B

- 18-



00mMLA ETH 5. THIZEWBLIK, Thi—HROMEL =L L, B2, FEZ15-80cmD b
B7Y vy alb200mDERET Y vanbid, EEET2-16emORE 7V v v 2 LkE LR
BIRENDIe D, BiEkE L CHER EHMRILEZRT. P07 Y v v a@ITEE LA T 7 El R
FELTWS RI - 1). F72, ZAbD 7Y vz |T3ARERHIEN L BESNS

m 2. 3 TERE (S,—Se)

TEREL, SR RO TE - ), ARG & OB L BRI 5. =) RE
O LICEGICERY, JEE - TV v - A - B - SEIRER EOSRIEMETRL, S,—Ssllh
FHas. wEI RO TE - 6 CREERL LN DL OT, oMY TR E OB ST
5. S EIRES, JRE7 ) v raBLOEEIEE, S, BITRWE LWE 7Y v v a B X OEEND
20, SBITEERWLERT Y va, S, BITHYE, BEIRERSIOVES, SsEITRELIRE Y
v¥a, SEIIERE, SHEEBLOEEANORS. TEREOMEEEITN3, 000miZET 5.
RFH 7 E A % 55 15-20 KR,

a HENLFHBEOTERE (S:—Se)

HIENAGEO-E) R & S OFHINE, REIER, & 5SROI HIKE D /N i
BT TOAT D, S —SsBITHEEINWIC K FET D8, SeBIET D RO LN H KN
1 COMIBIZ DB B.

SiB ) EFROTEMI LRI IR T LS. TERAT GB4K - ®) TiE, BRIIANT
CRINABICEAICERDESS0MOEHIRA I E S, 5-10cmiC kB L7z R IK R4 & 5-20cm
WCHET DB 7 ) v akFl L, 15-60cmICAET 2WE 7Y v hdkde. BIA)IAR OEH
JesE 1 51%, Yoldia sobrina, Venericardia of. orbica, Acila kusiroensis, 8L OV ADHEEE L. BE
1ZHI350MTH 5. IREFJIFIK TIL, EFNICHEOHESL v X2 E0lesnbb. THICIE, 10-
30eMICARB L7ZIRE 7V v o 230-50emIiCAE L7-WWE 7V v o = Z ke,

BI5K THRBES EOEHIEE mEOKEAD HI)
Pebbly mudstone in the Shimotsuyu Formation (S,)

-19-



e THEREO 2@OE E LTI-E  REokol T GI1)
Thick-bedded sandstone in the Shimotsuyu Formation (S,)
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Conglomerate in the Shimotsuyu Formation (S, )
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Bedded mudstone in the Shimotsuyu Formation (S;)

CGBITH) 5725, BRI TH L. FHALF ORAMMORERIZ b DTN HiT5

SiB  WEIBWOREE KOV ORAMA O, S ST SFIHITOT TOWED
FECOAIT 5. B LTHEE L GREIREN G20, B, WEZ ) vva, SR EZ IS (F4K
-@, ®). WEAEOBEIIEERERICI-3mOEEZR L, LIy ARERT GELsK). F
I, WL EHOGEDEE OIFREbAZET S, BIRITK360MmTH 5.

SslE W L, s, FEBIEDICELS AT 5. FHIR WIS A AL OB/ NI /3R
T 5. WEBHKEOFREI, NIBWICHaMmT 5. FEEE B4 - @) T, R0V
2-5emIZE L 7o BEARAENELS BET 2 GELIN) . EEICREZ Y vy a2AT 5. FHAER
/NEREFEA T, 2-6mO S AT, EHENDH/NBEICONT T, FET7 D v v aREE
Z 7R PRI LHLRI S A3 LIX LIRPEDILD . JEIEIEAIL, 000m & HEE S 415,
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20l THEEBES IR EN DB S RS (HID
Pebble bearing sandstone intercalated in the Shimotsuyu Formation (S, )

FIHIRD B4R - @) TiE, SO FERALND. & LTERALRS DV, BE LR
MBRY, HIRE S LIE, SV MEEEIRE TV a0, WE 7V v mikle. IV X
OFRFFNN/NIRNTIEEREZ T E L, FIWIRE Y Y via, BEE, SEES, WEEE.

SelB A ILO PG RFITHT THAM L, & HICHOIE RHIIEOFE ) Fic b &~ b
5. MEILOME (F4K-0) T, £& L T3-10emICkE Lz v NEIREN G20, s, &
B, SLREVEZ LIZUIZMEY . FENCIIWE 7Y v =2 LIRE 7Y v 2. KEE T
JEIRENHZRY, LR UIXEES SO FHARE, FAUTEEE C0ILREEES  (GB20[) . AR BEIEINE D
FRHIEWTSH, EL L THRELERARELRE YY) vahrbih, BE, SEIEE, LR
H, WEZY v vamtEd. AEOERIZALIRWS, BREIZ500mEl ETh .

b. EXNIFREDOTERB (Sq - Sa)

i BIR2s DEAFBOIITHT TS, SuBRUS @AM 5. ZRBINREIZEGICE LS. LR
TIVEARWT W 7=V T B TS, J8IRILL, 400mEl ETh 5.

SiB EHE»LHOPHHET, EANOMICHNT 5. s AR -®) T, JES70mo
BOOIRIENHR Y, FEEOEHITFE 2 % T & < ET 5.

S,JB S BOAMICHTIT 5. wHAOITIE, BEFESGRIR, Tl URHR S 2>
5720, LIEUIRE S2-5mO M U A R OJE X 30-40mD e 8 & #ete. JEIR1T49400mT
b5, BMEBTOMTE, LEUEET Y v adkd, £, EEARELTOS. AR TR
WiPEEE L L, BEACTA Z .

SslB HARINCH-THATH. £ LTHELERARSENLRY, FEITIXI-3mIZAkE L7z
FRL 72 UHRIAD S, JE X 2-bmO A B L OVE R A 28kl (F4IX - ®, &@). i1 BRI T
1%, 3-10ecmiZAE L7-RE 7 U » v a R LIRA D RET S, ERIIWEICE - TH L TR
2N, BIEIXT50mU ETH B,
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c. RIBMBLEOTERE (S,—Ss)

LB ORIZIE, Mo B XER S &5 &, BIE2, 800mickB LS TERBANGT 5. I
ST IR O VE R bW 2 SO CTRBBEMA AT 5. S, BITARMIR CIIX@EBEd, £o, S.E
IZHEERERIZ DI B 5.

S, B HWEMIENOZIRMAI OIS L O T B RO M T 5. ZOEMITHECNETE
KBIEEIND. S,EITEHIES, H2DWITHIEEZ2 W UPESEEE X U E 0, B ARE LsikbE, 5
“50cmMIZE LB 7 Y v ora, 3-10emIZHE L7z 7 U v v 2 20 LIRJBIRS DIEICE 2 D
LR DY A T AR DI L 20O LND. KA 7 NAOREKRIITMNOTRED LIXIREZ Y
v V2 wA-10HmEI D Z ATV A,

Szl iR KO T BER, %%Fﬂﬂ’ﬁ:tﬁbf, LA - BNEERORIRIZ T THfmT 5.
DR RIS OV BIZ b DTN T 5. e LT3-10emiZ /g3 2R E 7 Y v v = L5-
40CmMICHEB L1287 ) v anbi b, L EITI5-30emiCik)d L7 E 7 U v ¥ o BRIk o kL
WaEdite. ZRAROMEICH -2 B CIIMROBAREEZ (Y. ZET7 ) v a g7
Uy a OREEICITY v 7VRIEEEA LR EL TV D, BREIE3mTH 5.

SJB TIEMAIER LT, M D AT THEND. ZOMERITIE R HEIEO %
T, i, FEREOE  ERNSMFORE T THRTS. AR, E& LB LERE
JFENPLRY, LIELIEESI-6moO s & JEX2-AamOE#REZ 4 5. £, Ko/ mE)In
W (4K - @) OB SEEFCT COMBETIE, v NETRE OFEE PR S O/ S 7o M fERk
FIZEENT-EAEREEMF Y. BEIEEINBOVTHI00MTH S, AEIE, HEIFKENTIEF 2 F
FARBEOWEBICHFBERR AL, L L TERRSE, & XITEEEOAE O LIS A2 JRE AT
PCEERRIFIC G AR S AR AP D> T 5. SRBIRENRREE O =R REY 1, FHEEs
(1963) AN L5 +HHEFAAEIIFE 7 v—7" (1968) (k- T BT LT TN, KEOHHRIC
IIRIZHERL NS L, B OAEE ZPET 2 MBI A, 2-bmOE I O E S iz FiE2 LK
NS R DEEEPEEN TV D,

SsB DDA T LA & 0 ENTHMIT 5. E2IRAERO AN &/ NEARLZ 53473
2. BIFREHES CIEE LI AN S FHEITAY (4K - ©) TiE, F& LU ThHaELZRAR
HHDLNIIV NENGRRD, FEHICRE TV v a RS FIUTHRIZR W LR OSLIRID S ORE
TV yva, BETY vvamfE). JBEIFNL, 000mTH D, BAIEKEOBFELOEES TR, b
MICEE L7z NEREZFE L, FIUCEABNEE 21X T,

Sel® MWD ILFTIEIEAEITEWVEBE 72 LToMmT 5. i, SNREIROIERNC S, INRBIZ AR
T 5. RBEBOTEIL, F& L TEHEERERASOTEEE 2 U LB edhi 720 UHBL O BRIRED S 2 & 72
D, e BRI, & FICHHEERBEE OGRS 2 e T L MER W LIEEN D72 D, REO ERRIZI S
TARVAR, JEEIX600mEl EICiET 5.

2) KEF - A3 (1964) WX D550 1 THIEKE) HATEORMK 31-33 22,
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M. 3 PEHER & R

ARG I D R ESERECIE, 16HLEN D M EH D WVITERREDILREEL, E&moARIA
MEPHET D
AR LA T & U EHIRO 7 Y v v 22 K< A B, Helminthoidea, Spriorhaphe, Megagrapton,
Terebellina, Nereites, Zonarites 172 & T2 G IUL HHEARIZE S L—7", 1976, 1979). RFHI7R
AERALA A KRS R
BiELADIZE A LR, REEHO LHETH2A)IRE L TRRAEOGHEIES b L ARREDNSET
5. TEECTHILNNARE EFMRBAENOIL, TREN 1RV L 2 M CHET DICTE . PEEic
HIEDITBRETIEIINETIIRASINTE LT, RUL PO =R)IIRE TIEza)l Lk (Loc.
9, HIV) OWETHS HADHANERLINTZOLTHD. ZHETICRALESNIAAITONT,
LUFIRS . ALAEHOF B BITR SN TN D,
WE—T IR L
RINRE
Loc. 11 ¥REF)IIEFE (EN)  &EE  Portlandia watasei
BIIRE
KSE
Loc. 27 JUIl (DI) Ji&%5 Costacallista? sp.
Loc. 3 [ (C) &HERE  Acilasp.
Loc. 4 e (C) &S Venericardia akagii Kanehara, Venericardiaakagii, Portlandia semiovata
Uozumi
K&
Loc. 5 F¥dk (C) &HEEE  Glycymeris sp.
KslB
Loc. 6 Jb&IE (Bl) &k Portlandia watasei
WE—FHEE LIRS
MRRERE
Loc. 7111 R#&H: (CVI) RIEE Portlandiawatasei, Neilonellasp., Acilabrevis,
Acila ashiyaensis, Lucinoma nagaoi, Solemya sp.
U boftiz, =Rl (Loc. 8, GV) TiE, GHEYESEH D _KE{LADIABHELN TV
ZRIIRE
AR (Loc. 9, HIV) T, Wians “MEMADO 2 LT,
TERE
S, |8
Loc. 10T H3F (HI) &HEes  Yoldia sobrina, Venericardia cf. orbica, Acila kusiroensis

oM A D (11H)
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S,/
Loc. 11111 M (GVI) &H#LES Portlandiasp., Venericardiatokunagai, Costacallista cf.
shikokuensis
ENNZ, B)IE (Loc. 12, DIV) ofii7-Bl (Loc. 13, DIV) TIXEHEIRAEN S A Bba OB %
FELT-.
S,
Loc. 14T FH (GI) &HEesE  Portlandia watasel
Loc. 157 PE)Il (GIl) &HYEs  Portlandia watasel
Loc. 167 SFH (Gll) &HERE  Portlandiawatassl, Yoldiasaitoi, Venericardia sp.
1) AN HHEFRAEFSE 2 v —7" (1972)
T1) Matsumoro (1966)
T11) AT HAZE 2 v —7 (1976)
TITT) BEIED (1963)
OOV TNV DEFARETIELD TRESNTZHEDOTHD.
KEF (1973) 1, ARXMEHIECTEA)I - RS Mg S EEH L7 Biba 2t L, REREOME
R A BRTHER e Lt & LT s,

M. 4 HEFEEEE R

ARMEHIE O REEEEE, FE L TEREOT Y vranbih, s, Wa, BE, H2VIEEIR
EEMESOTVD. BEEOWE, 70 v 2lidfe OSSN KIEL TWD . BEEOmWE O HEftE G
IZOWTIE, R TA N b DE2F0NT, A (1977), TaTteisHl (1978) NE LTV 5. s
TR A BT 5 boofhic, BLEEHCHRBEHENRO N DB EZ N (FL14X). £z, £ OEES
WIE7 7 70 v 2 NSRS (RIRIV - 4). ZOBSD 7 770 v 7 inh, Baits Lizihod
MAETLTENTWS., BEOES1-3m, & Ei210miciEd 52 < B L7ZWEI1ZIE composite bed
(DzULYNSKI & WALTON, 1965) %723 H D, & L THIREZ 2792503, e SIS PATEEB S R L,
BRI NS Z DT T TRAIED H B D b D, &5, RICIEBEENREE LI DR EDWNL
ONDEA THRFEDHND. JEDBEEICIEE S IMLREE (KR - 2) BHbb.

7 Uy v a BIE—RICHEEOE &3-50cm, & XIZ80cmIZEL, 6 2NE SEK10mAs H100mLk
Flebleo TR E LEEEZY 2Rt (BRI - 1, 2). 2hbo7 Y via)@laid, & &I scour-
and-fill #EECT ¥ R/EIERL OGNS (F21K). 7V v a%2 2T EhEIOBEIZITHE L ONE -
SRS DN FET D, 7 U v 2 ORI A TR RS HE M N L KT 5. Hilg o Ll
WEREAS, FHEICIEREL OBENSHND. ERICITIE (F22X) LMEE (F23XK) BLOAEE
N5, BEO FEICAHLIALTEICIE, flute cast, groove cast Z1% U, current crescent cast, brush
cast, bounce cast, prod cast, longitudinal obstacle scour mark, ridge and furrow mark (HARATA,
1965 ; DzULYNSKI & WALTON, 1965) 72 K3 %

7V v v aklpTHBICRKET 2 26 OFE O REEHO LR EMRE Ui, EIUCHE SR E
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WEIZHONDTR S W TRE L. AN GRS 7 v —7" (1970, 1972, 1976, 1979)
(2L RS & TR, ST (1976) (2L 2 KEIRVOZ A Iz T, RKfRR L O
TR 331 B e i 2 A 72 & QNS B2 R . FEFIE— R EE CRENTWD. £z, 2HOH
FEEDNAE SH HHUR T, RENRESRENTND. DXL, KRBT EOHETRICONTORD,

F2l A)IREKJEICH BN DT X RS D FE~OBEKIN (BI)
Channel structures found in the Kogawa Formation (K )

o2l WEBOEREICHAONLIA LY M7 U —ty by X NZRJIREM JBOWE 7Y v o T4k (V)
Current crescent marks on the bottom of sandy flysch bed in the Mitogawa Formation (M)
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F23X  FE. FEOWEEOKEICA DD T — ¥ v A NFIRREW,JE B ~oMEny (Fv)
Chichiiwa (bust rock). Load casts found on the bottom of thick-bedded sandstone in the Wabuka
Formation (W,)

m 4. 1 WE—THERBLULEOEHER

RINRE HABRROENTNT, DOREREHEZET D720, WRITEEAELZLRT, Winx
HEZ TR,

FHMRAE FRIINFENRLERINBN TR EET L8, FHINBIUHIILAETERY 2572
V. 2R E LTHZRWD LAEIEHE S OB LTV 5. R TRV OARTE O i CIIsm 22 L
FALIRD S OB L. BHAROOFETIXALZ2 W LALALR & i A b, EM TIN5
DN EBET 5. —EBICIERLEN S DRI b AN D.

BINRRE FRIERETNBNTESHEEL, TEEN O RF~OKRERWTHALILD. WITAWIZ
FFEAEER SN, 2FE LTELDERKREWR, bl 6 Ofih & ALHZRn LHIER) S 0
TNRERT 5. K AT, A2 )RV oRCEALFER L OFtAbiE@ s b o n s s, KEIEF
TRV LAEHR D D O A Bivd. KB T, dbiE LOHHLHE & ofhuasgi 2 ) I v o Ju
JBXOKENERCHABND. KB THRALENS, KJETIEENSORNARDOND.

I 4. 2 BE—THEBLUEOLHER

ERE HRIARIEMIRICITIEE A LH SN, B RIEOHERNVICITRES EEL T
B, LN S OFNSFEL, —EICHME I O OFRNRALND.

ZERNRE SEIERFRNPLOWNNRHLINDD, RIE SR O MBERALE & B L 58
L, DEOLS @ oNns. ZRJIFHRO 7 vy 7 Tk, M JETEHIALE? S Ofitil, My
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OTfE)

ERaE! s BN BRB TERE
- Paleocurrent Ki-s Kdgawa Formation Si-e Shimotsuyu Formation

& R @ (EEReR) TERE s —RIIRE
-~ Paleocurrent (sense unknown) Uchikoshi Formation M3 Mitogawa Formation /‘{
T BLEE ’ v, XTINRE LB Wio HRRRE

Tanabe Group Yasukawa Formation Wabuka Formation o) 4km

RN RN U}

Ku B9 @ B (Upper Member)

(MR~ T H BB L) (4MB — FH4/8 LA

Kumano Group

oyl ILAERIES X OH Y XIEIRO L BEH O HHR

Paleocurrent map of the Muro Group in the Esumi and Tanami quadrangles

J& TIEALAE AR W LAEPE D b oF L S 5l 5. WREF)IT 1 v 7 OM 38 TIXR 72V LITERE I 2> & 0D
TR ERT 5. YRRV ORI T, BRIV B TIIMENLOFWINERL, kvl ik
D OFRAN KB T, —EBIZE? DDA BILD.

THRRE ARIEHECIIIERHE Y A5NT, ERIFIROS, BER &, 1FLAERRIN
TRV, AN DS, JBTIFALTED S DFNAL . W IlE 5 HERIE ORISR O HIIZ I TR A
FLHELTVWD, 22T, SOBTEHBEENLOWANEB L, JLHBIOFEEIL OIS A5
N5, IHIZ, SBTIHMEAER LIRS DR HABND.
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. 5 MEEBIUE

m. 5.1 & %

REEFHII LI LIS EAEOBENPIELTWD. FOlE S, IS (v RnwLT LA b
Al - Fop— b - FRIEKEE - RS - GRS - B - A — Y ar—Y 7 A N EDEEN G 2 HERL
BEETHD. BOZATMEER W LUPHET, L XICRERERL ST, BT A SITMER N LN
BEDND725. A=Y ar—7 A4 MEIIIHBEINTZbONREZ. UK L TF v — ML
RN LI EEN 2\, APCAEESCEAHACIY, FIRHRREEE 5 X 5N 5 AHRIZRTRPH RO b
DOHLRLND.

MR P AL O R ERERECIE, BTN R TIRI < ENIE, Fio, FIRERE T RS0
JEUEZ A BN DT E WD, BRI RS BET 5. fTHRE T, F5)Pitsko HiEosh
RED N AL 22N U PO BEE DY, 40-100cmD L o MRl 2 W RHAI R TEENTH D, &)I13
JETIE, KJBEKJBICEESRIEL TS, &<IC, LROBEOEHIIBVOK JETIE, JEX320m
\Zbleo T, EMEMED PERV UKEEEE N A DR D, T ORI FICREIZRIET 5. KO
DK JBTIE, TR LKEEDNS 2 5 ESEmM-10mOBE N K< ET S, b bElHIC
R 5.

IAR—FFH W E LA O R EERETIE, FRBICEEARA LN, EICERBIIREE TERBICX
HEETH. MERETIE, ESHm, HRATITMISET SRV Lz L+ SR Ehich
b5, ZRINBEOTHE T, HEFIRWOKREMAESHEIN 7 2y 7 ORZEPA T, 2-5m
EEITIOBMISET D, KEEEZGUHEBCE R A LS. ZRJIREO LT, AR R RIUHED
RSP, IR S O AR — P 20 o 7o Bl 22 & O A IS, 2-108mo, EREZ ST Rz
UREEBEENTET D, THRETIE, S, S, * SBIEENISHETDH. TbD% %, 24
m, & XZ10MmOE S OHEEECE T, FNICKEEZEATND.

RERBRICE, TREEE OB X OME R W LRI S PICHTET 2 GRS, B KOS
SEOABENTEFICE TN L EAMITES UX LIS ET S, IREAEESERR Y, REERO BT
BTHHENBBLTBERBICEILS AbNE. £7-, THMETHLIMERBIZLENUIIALNE. Zh
LOBLETDH, BENDIHORESCHEBL L, WHIELOBEOLE LIhA EEBLRV. AR IX
TRRABICALND., ZOGABIES T I oEfl GG -HEEERE 21—, 1968) & JiE
nNCW5. FEROEESEE, FNUCERIRBICLAONS. ARIREREEEE KT 20 a0
BLOREZ Y v v aREEsE i EnblioTna.

WEEEOBEAITOWT, B Z MG LR %, /o BRI S & o CH5RITR . 2
D72 TR IR DV COFLN U T HHEEBF 71— (1970, 1976, 1979) DIREMN I ER b & F
NTVn5., B SRAEBEOMBEIRMARICRER TS, ZhbORRIL, FEEOBHE TAleml
D00 (-300) EZEHZ7=HDT, BRMITME « F ¥ — b « BBk LE - EREH - B - A0
cAYEE (IRAERE)BIOA—Y ar—Y 7 A MIKRAIENTHE. — IV - T, RXIER &
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D wpi @

E/E B
CI)
[ S TIE TEEEs
E Sandstone Granitic rocks
Foe— b F—vaxr—vrd b
Chert - Orthoquartzite ’ N @
v BMEALER 7 mEER e
Acid volcanic rocks % C?uorrz rocks
alks * Dt ; .
Limestone D Undifferentiated rocks 2/ REIBE
" O£
% Shclzz_I
2|
2 0 ®
=R
=R @

wHE £ BB H o B E o

Composition of conglomerates in the Muro Group

1-6 © RIS HEEFF S v —7" (1970), 7-14 1 FIZ2(1976),22 - 25 : FiZ(1979), 36- 37+ 30 -
(Loc.) 1 EVI, 2+-3 FVI, 4-6 GVI, 7 EVI, 8 CVI, 9-10 DV] 11 EWVI,
BVI, 26 FII, 27 DIV, 28 EII, 29 GI, 30 GI, 31 GV, 32 HII 33 AI, 3¢
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#® B # @ H ot @B % s
(R M~ T )

vV =
Vv vy vk
v v

SHIHIH
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Hooe M
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o vy vy v v Vv + “]

2
@ s I
s T v v v e v v v e v )=
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@ toczse T[T e s
= W A0
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2
=

B E E R (HENEREED)

(Esumi and partly Tanami quadrangles)

40 : FEE(1966), 35- 3841 : AGRIER). EEOBBUNE)CEA—Y 24— 71 MEERBRESL
19-13 CVI, 14 DVI, 15-16 FV, 17-18 EV, 19:20 GIV, 21 AV, 22-2¢ AV, 25

CO, 3537 DI, 3841 CI
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O HE XMk O REERETIE, BEKIPEEREZThbo L b S EEN, Fr— MemER N
o, HEEEESA— Y a4+ —Y 74 OB, &P 7RVR, FITHLHENCEER TS, B
HEOHIEE = & O HLIWVEZIUE EWIIRTIX RV, BB XERO XD ffimsi@oonsd. $72bb,
Eatk LA E, ZRINBEICHAT, Mo TRERE (BLOSNRE oy, ZhicxiL
T, A—=Vax—YryA ML, ERE - ZRINBETORL, TRBETORL k> TnD. H
WL DOHRNE LT, APCEBEIIAME—FF W LA X O Ak & I 0 Mk 12 13 @ i 1o
FEENTWAER, ZNOOFROME TIIFRA EEEN TR, £z, A—Yar—Y 71 NgEITH
R M ds K OURBIIE O FEHuk Tl 2 < S EN D2, K0 AL oMk CiEniz v b,

m 5. 2 f &

ImLL EOE S QBRI E18TREHZ DWW THRA LTz, Zhbod b6k, WaESEBOWYE
WRHOHEDTHS. MatFikE, EIREHEE @3ARIEA, 1979) LRICT, WY ERAEZRE LK
HRIZ OV TE— N & FHE L 7.

RYEFBREOWEIL, AT30-67%, RHEFA6-41%, BV EAL-16%, H2-17%, FEE4-20%D
R OFEPIZH D, b OWEOME 26 RT. Fo, ZNEhOREIOARE D ) EADOR
FARIOR STV S.

A0 b ONRE L, R 13HA—dE [ CHRREOWIKE 2R T, Akl 13— O R )
BB HDORLNR, 2L LOKRENHRD DO H10-20%% L D, HESEOAIERL D5 B, 30-
10%ITILEE A RIS, FH LWIENE 2R b oiZbian. B Y BRI, = MEES~ A
saz ) MmN LIELIERD LS BV . 7V ERICE, SWHROBOEHE b ORZ. i
SHNCRBEICER I TV D DL A LS. REAITILIZLIET AL MREE L TEY, FhiZ
NRY T VBB LTHWDED, HELTWRNHDHEN. I — /L AN R RIE L 7T b Ok
WIZENTHD. £ 0BG, 20 R - ZELTBY, BV VA Mol o BETTWS. A
JTCIIACE B - ERAEES - JEs - Ty — b - RIS - A E W L2 IS B - fs A
RS RNV T 2 VAR ERBOBND. FIEMBE RS D R DRSNS <, FAUCHEA
REEEOTEHREIE DS 2 DAL, D O KEMIITHCEE S L HEE SN D, EREEEIIATEORESR -
TV RAN 2 — 3L R E S T2 ERLR ORI T, MOEMEEZ 22 LRH L. RRVE DX ENT
FRERORANLIRDAFERDOER AOND. WAGEERD LIRS T EDER IS TrE Y
T4y EREFERZXTT 0 v VAR ORI L ENICROLND. K ARE A ITME 3
MEINIARP—EHF N ATND DT, MIEWE A MEE I & HEW. BEMICITEY
YA MELIZAER: - S EE LIZRER - Vray - BRA - AT - I A0 kb oa - IR
A7« BRI - REBRBE « REKSER EDRBET TROONS. ZHHITEMITDA. ZoMuc, FIRHE &R
EBEZBNDIRE Sy FOAEMNRREL R EEE, “KNEBXbNARBANEERTVEZ &
DD, WEIETTFITH I L RMBEAELEPLRDM, TS, —HBRBENLRIbOLH 5.

AREMEN O REFREOW AT, BUEOE I L DML DOZEITIZE L ERD BNV, Lo,
HIR A B A BT D L, MR—TIHEBLILOEE, O b OICHART, fHEseehzl,
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RERRODELWER
AR —FFUELIL MR- FH LI
AE N R E LT E R B
Kogawa Formation Shimotsuyu Formation
T B R B L RINRE
Uchikoshi Formation Mitegowa Formation
ek Il BB R B B
Yasukawn Formation Wabuka Formation
(« B @ 2 &) (o B B B B)
Tanabe Group Kumano Group

oo ABRBBHOMHOEIMER A AHEQ), BE(F), X (RF)DL (B, FEQ), HEE®), »JEEHK)OK
Mineral composition of sandstones in the Muro Group (and partly the Kumano and Tanabe Groups).
Q; quartz, F; feldspar, RF; rock fragments, P;plasioclase, K; K-feldspar
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RARLEFERDTNICENE NI HERSHD. 20 L 5 2ebHANE, ZE7) 1 XI0EHUE O RS E#LA 2 %
JEIZAND &, KVHALNERD.

DOEIIBHED L DR ORI E DB

MERE (BLURINEB)

WHORENRE THD Z &L, SN2 OISR AV A GLERIEN O 98, HIEXiE
W3ME). H#E35-65% (48.4%) Y, FHEA14-28% (17.7%), BV EAL1-15% (9.4%), HH4-15%
(8.5%), HE5-23% (12.2%) Thb. EMNOZRBJIIRBOWSELHET S L, BYEARD LD
2R, TEERE)I) BEHIEN T O N 2R E EATRERE I & 0% E e

ZRIRE (BXWITHER)

Bt LI il B O R HIARE TH D (136308 . ATE30-67% (48.9%), AHREA11-41% (16.3%),
) RA1-16% (13.1%), #=HH2-15% (9.2%), FE5-18% (9.3%) TH 5. ZEAE) I X Hls PN
FIRURNE &Ll &, NS L, AR, £, IR—THEIE LR O ZREIRE T,
LR TIERRE T ERADEL, MAENTIE, ZROREY, FENEL RN D bbb,

TERE (B&USIIRE

FEHT39fE T, THIE) PEHIRNO 02, 2EEEILTND. A531-64% (48.0%), RHEA11-
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A photograph showing unconformable relation between the Muro and Kumano Groups. The basal
pebble bearing conglomerate overlies steeply dipping bedded sandstones of the Muro Group
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Ichimaiiwa. Rhyolitic pyroclastic dike exposing along the Koza River

W30 GERCE B A B DT ARSI o~ (HY)
A curious weathered-structure on the surface of rhyolitc pyroclastic dike along the Koza River
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Massive mudstone
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Bedded mudstone
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rich in mudstone (muddy flysch)
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Alternation of sandstone and mudstone

in equal proportion (normal flysch)
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Alternation of sandstone and mudstone
rich in sandstone (sandy flysch)
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Sandstone

napl-g]

Face known
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ioﬂve{f'r}uﬁed Strike and dip
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HEEME

Inferred fault

The geologic map of Ebisujima. The Muro Group are intruded by acid pyroclastic dike which is forming dome-like structure
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w2 Gy (BVD)

Acid pyroclastic dike intruding into the Mitogawa Formation (M, ). right A contact plane between M,
and dike, left Acid pyroclastic dike containing abundant blocks of sandstone and alternation
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Heavy Mineral Composition : Hypersthene, Augite, Hornblende, Magnetite
Volcanic Glass : Bubble wall type, Transparent
Volcanic Glass Refractive Index : Range 1. 4985-1. 5005, Mode 1. 500+
Hypersthere y (glassf}) : Mode 1. 732+
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Coastal terrace deposit at Ameshima
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A layer of volcanic ash intercalated in river terrace deposit at Hisohara
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Tectonic map and cross sections of the Esumi and Tanami quadrangle districts
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The geologic map of the area Cliff Phoenix
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(Written in 1979)

Abstract

GENERAL REMARKS

In the Kii Peninsula, the Shimanto Belt is divided into three zones from north to south,
that is, the Hidakagawa (Cretaceous), the Otonashigawa (Eocene?) and the Muro (Oligocene
to early Miocene) Zones. The sheet-map area occupies the southern part of the Muro Zone
(Fig. 1). The Muro Zone is subdivided into two parts, that is, northern part and southern
part, by the Matsune-Hirai Fault, which runs through in ENE-WSW on northem part of
this sheet map.

The Muro Group in the northern part attains to 5,000 to 5,800m in total thickness, and
is divided into the Yasukawa, Uchikoshi and Kogawa Formations in ascendmg order. On
the other hand, the Muro Group in the southern part attains to 5,500 to 8,500m in total
thickness, and is divided into the Wabuka, Mitogawa and Shimotsuyu Formations in ascending
order.

The Kumano and Tanabe Groups of early to middle Miocene overlie the Muro Group
unconformably. Dikes of acid pyroclastic rocks, granite porphyry and quartz porphyry, acti-
vated in the later stage of Kumano-Tanabe deposition time, are found in several places. The
stratigraphy of the sheet-map area is summarized in Fig. 2.
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Fig. 1. Stratigraphy around the Esumi District

MURO GROUP

The Muro Zone is divided into the northern part and the southern part by the Matsune-
Hirai Fault.

The Muro Group in northern part is divided into the Yasukawa, Uchikoshi and Kdgawa
Formations in ascending order. Its total thickness in this mapped area is 5,000 to 5,800m.
Although the Yasukawa Formation is subdivided into two members (Suzuki et al., 1979),
the lower member (Y ,) is not distributed in this mapped area. The upper member (Y.,
500m+) is exposed in narrow zone north of the Matsune-Hirai Fault, and is composed of
bedded mudstones and alternations of less sandstone and more mudstone.

The Uchikoshi Formation is distributed extensively along the Hirai—gawa, Shogun—gawa,
Miyashiro-gawa, Jo-gawa and Taima-gawa, and furthermore in the northwestern part of this
mapped area. It overlies conformably the Yasukawa Formation, and consists mainly of thick
monotonous sequence (2,300 to 2,500m) of thick-bedded sandstones and alternations of more
sandstone and less mudstone. Mudstone layers exist more in the middle part ot the Uchikoshi
Formation.

The Kdgawa Formation is distributed in the northwestern part of the mapped area, con-
stituting the Kogawa Synclinorium. It overlies the Uchikoshi Formation conformably and
attains to 2,800m in total thickness. Lithologically, it can be subdivided into five members,
that is, the K, K,, K, K, and K, Members in ascending order. The K, Member (250 to
500m) consists of mudstones in the lower part and alternations of less sandstone and more
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North of the Matsune — Hirai fault

South of the Matsune — Hirai foult

Age Stratigraphic Thick- ) . Stratigraphic Thick- R ) Geologic history
division ness (m) Lithofacies division ness (m) Lithofacies °9
Holocene Alluvium 1 3-7 gravel, sand & mud
Pleisto- Terrace deposits 2-5 gravel, sand “mud & volcanic ash N
S N N e
T ) -
N . rhyolite, granite I
Middle Dikes porphyry & quartz °°'dac'$i"'lei$”5
Miocene S R N porphyty N-S muITy
Tanabe Group 300+ siltstone, cql, K G )
8 massive ss, umano  Group birth of the Kumano
IIEFIE T I & Tanabe sediment-
Se cgl., ms. 8& pebbly ms. ary basins
E-W faults & folds,
@ Kagawa Ks 500 + bedded ms. 8& mdy alt, Shimotsuyu S5 1,000 : ms. & mdy alt. and disoppearance
Ka | 230-500 cgl., ss., ms. & sdy aif, _ £ 4 ms., pebbly ms. & of the Shimanto
§ 2 Sa | 360-400 .| angular fragment bg. ms. Geosyncline
b= a ) K3 | 800-900 [= clt. & ms. . ) S3 | 150-750 § ms. & mdy olt,
> § o Formation K2 200-400 thick -bedded ss. & cgl. ormation S2 | 200-400 massive ss. & cgl.
[ o | 5 %
3 ?g ° Ki | 250-500 ms. & mdy alt. ms. 8 pebbly ms. Local upheaval
(& - movement
;, A _ . massive ss. & sdy alt. massive ss., sdy alt.,
= © | Uchikoshi 2,300 ms Mitogawa cgl. & mdy alt.
b el 3 ) V] - ' ) mdy alt. & bedded ms.
S = Formation 2,500 Formation iv dy alt
= 2 massive ss. & sdy alt, m&asm e ss., sdy alt.
(e} E cgl.
= ;
» Yasukawa | Yz 500 + ms. 8 mdy alt. Wabuka ms., mdy ait. & cgl.
. % . 5 alt., ss. & cql. birth of the Muro
Formation | Y ms., ss. & alt. Formation (mainly in Tanami /< sedimentary basin
Quadrangie )
- : faults & folds
Eocene Otonashigawa Group*
crera e e = T T N NP NN eSS ARS = N R T e I R TR R Bt ey T Ty o] fOUlts & folds
_ . %
ceous Hidakagawa Group

Fig. 2.

Tectonic division of the Shimanto Belt in the Kii Peninsula

Key: cgl.~ conglomerate, ss.—sandstone, sdy alt.—alternation of more sandstone and less mudstone, mdy alt.-alternation of less sandstone and more mudstone, alt—
alternations of sandstone and mudstone, ms.-mudstone, bg.—bearing. *-not outcropping in this reported area.




mudstone in the upper part. The K, Member (200 to 400m) is composed of thick-bedded
sandstones and pebble- or cobble-sized conglomerates. The K, Member (800 to 900m) consists
of various types of altemations of sandstone and mudstone in the lower part, and mudstones
in the upper part. The K, Member (230 to 500m) consists of conglomerates, pebbly mud-
stones, thick-bedded sandstones, mudstones and alternations of more sandstone and less
mudstone. The K; Member (500m+) consists of mudstones interbedded with alternations
of less sandstone and more mudstone in the lowermost and in the middle part.

The Muro Group in the southern part attains to 5,500 to 8,500m in total thickness, and is divided
into the Wabuka, Mitogawa and Shimotsuyu Formations in ascending order. The Wabuka
Formation is distributed in both wings of the Wabuka Anticline, and is 1,200m in thickness.
It is subdivided into the lower member (W,) and the upper member (W,). The W, Member
outcrops scarecely in this mapped area, distributed mainly in the southern “Tanami” sheet-
map area. It is composed of various types of alternatioms of sandstone and mudstone, and
thick-bedded sandstones, intercalating pebble conglomerates. The W, Member (900 to
1,100m) consists of bedded mudstones and alternations of less sandstone and more mudstone,
intercalating pebble conglomerates and thick-bedded sandstones.

The Mitogawa Formation is exposed extensively along the Mito-gawa, Koza-gawa, Nakano-
gawa and Susami—-gawa, and also along the coast. It overlies comformably the Wabuka Forma-
tion. It attains to 2,000 to 3,000m in total thickness, and is subdivided into the lower (M),
the middle (M,) and the upper (M ;) members. The M, (550 to 750m) and the M, (750 to
1,100m) Members consist of thick-bedded sandstones and alternations of more sandstone and
less mudstone, intercalated with pebble conglomerates. The M, Member (300 to 1,300m)
is composed of alternations of less sandstone and more mudstone in the lower part, and bedded
mudstones in the upper part.

The Shimotsuyu Formation is exposed along the Koza-gawa, Hirai-gawa and Samoto—gawa,
and also in the east of the Azashi Fault. It overlies conformably the Mitogawa Formation.
It is 2,500 to 3,000m in total thickness, and is subdivided into the S, , S,, -, S¢ Membersin
ascending order. The S; Member (70 to 350m) consists mainly of massive mudstones, inter-
calating pebbly mudstones. The S, Member (200 to 400m) is composed of thick—bedded sand-
stones and pebble conglomerates, and the S, Member (150 to 750m) consists of bedded
mudstones and alternations of less sandstone and more mudstone, intercalated sometimes
with pebbly mudstones. The S, Member (360 to 400m) consists of mudstones, pebbly mud-
stones and angular-fragments bearing mudstones. The S; Member (1,000m) consists of
mudstones and alternations of less sandstone and more mudstone, finally the S; Member
(600m+) consists of conglomerates, pebbly mudstones and mudstones.

Fossils and Geologic Age of the Muro Group

Some molluscan fossils have been discovered at 16 localities. In the northern part, these are
Portlandia watasei in the Y asukawa Formation, and Costacallista? sp. in the Kogawa Formation.
In the southern part, these are Portlandia watasei, Neilonella sp., Acila brevis, Acila ashiyaensis,
Lucinoma nagaoi, Solemya sp. in the Wabuka Formation, and Yoldia sobrina, Yoldia saitoi, Vene-
ricardia cf. orbica, Venericardia tokunagai, Acila kusiroensis, Costacallista cf. shikokuensis in
the Shimotsuyu Formation. Based on these fossils, the geologic age of the Muro Group is
inferred as Oligocene to early Miocene.

Sedimentary Structures and Paleocurrents

- 63-



Various kinds of sedimentary structures are observed in conglomerates, thick—bedded sand-
stones and alternations of sandstone and mudstone. Based on current marks developed in
flysch-type alternations of sandstone and mudstone, paleocurrent system was analyzed. In the
northern part, the northeastern longitudinal currents are predominant, and the northern
lateral currents are subordinate. On the other hand, in the southern part, the northeasten
or eastern longitudinal currents are predominant, and the northwestern and southern lateral
currents are subordinate. Especially the southern currents are observed dominantly in the
coast area.

Conglomerates and Sandstones in the Muro Group

Conglomerates are often intercalated in the Muro Group, especially in the Kégawa Forma-
tion, the Mitogawa Formation and the Shimotsuyu Formation. These conglomerates are
generally granule- to pebble-sized, and rarely contain cobble- to boulder-sized clasts. These
are in tens centimeters to several meters, ranely up to 10 meters in thickness, and contain
abundantly clasts of acid volcanic rocks, sandstone and chert, and commonly of orthoquartzite,
granitic rocks and shale. Limestone clasts are contained in conglomerates in several places.
Orthoquartzite clasts are contained more in the coast area than in the other area.

On the basis of examination of mineral composition, the thick-bedded sandstones are
composed of grains of quartz (30 to 67%), plagioclase (6 to 41%), K-feldspar (1 to 16%)
and rock-fragments (2 to 17%), and matrix (4 to 20%). The sandstone in the southern part
is richer in quartz content than in thc northern part.

KUMANO AND TANABE GROUPS

The Kumano and Tanabe Groups overlie unconformably the Muro Group. The Kumano
Group is exposed in the eastern part of the mapped area and the Tanabe Group is exposed in
the western part of it. These groups are assigned to early to middle Miocene by fossil evidences.
In the mapped area, only the basal part of these groups (300m+) are exposed, being composed
of conglomerates and sandstones in the lower part, and of siltstones in the upper part.

DIKES OF ACID IGNEOUS ROCKS

The arcuate dike composed of granite porphyry—rhyolite tuff complex is exposed along the
Koza-gawa. Rhyolite pyroclastic dikes are exposed in several places along the coast line.
These rhyolite pyroclastic rocks are crystal tuffs and contain abundant coarse-grained
quartz, plagioclase and K-feldspar. Various sized angular clasts of mudstone and sandstone
are involved in them. The quartz porphyries intrude into the Muro Group and the Kumano
Group in the eastern part of the mapped area. These dikes are extended in N-S trend. These
igneous rocks are supposed to relate in origin with the Kumano Acid Igneous Rocks cropping
out extensively in the east of the mapped area.

QUARTERNARY

Terrace and Alluvium are exposed narrowly along the coast line and the rivers. These are
composed of gravels, sands and muds. A volcanic ash layer is intercalated in terrace deposit
outcropped along the Hisohara-gawa.



GEOLOGIC STRUCTURE

The sheet-mapped area is divided into the northern and southern parts by the Matsune-
Hirai Fault running through in ENE-WSW trend. This is a reverse fault dipping steeply
to the north. The Muro Group in the northern part forms the Kégawa Synclinorium, which is
a first-order folding structure in the Muro Belt. Some second-order folding structures are
developed in its southeast wing. The southern part is subdivided into several blocks by the
Samoto Fault, the Azashi Fault, the Shichikawa Fault, etc. The Samoto and Azashi Faults
are reverse faults, dipping steeply to the north or northwest. The Susami Anticline, the Wabuka
Anticline and the Azashi Syncline are first-order folding structures in the southern area. Minor
folds are frequently observed, especially in the coast area. The Kumano and Tanabe Groups
overlie the Muro Group with remarkable unconformities, being scarcely deformed.

ECONOMIC GEOLOGY

No workable mines exist in this sheet-map area, however, there are several abandoned mines,
which once produced small quantities. Most of them are ore deposits filled the cracks in sand-
stones and mudstones of the Muro Group. There are hot spas related to activity of the Kumano
Acid Igneous Rocks in several places.

GEOLOGY OF THE WESTERN PART OF THE “NACHI-KATSUURA”

QUADRANGLE AND THE “TANAMI” QUADRANGLE

Geology of the “Nachi-Katsuura” Quadrangle in the east and the “Tanami” Quadrangle
in the south of this sheet-map was reported by Mizuno (1957) and MizuNo and IMAI (1964)
respectively. These districts have been reexamined. The geologic maps are additionally
included in the report.

GEOLOGY OF THE COASTAL DISTRICT

The Muro Group is well exposed along the coast from Tanosaki Cape (in the “Tanami”
Quadrangle) to the mouth of the Hiki River (in the “Susami” Quadrangle). Stratigraphy,
geologic structure and sedimentology of the Muro Group in the coastal area have already
been examined in detail by Kishi Shimanto Research Group (1969, 1970, 1973, 1976 and
1979). Additional detailed geological information (maps and sections) about the coastal area
in this sheet-map and also in the “Tanami” Quadrangle map area also included in this report.
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FEZADALD AR Trace fossils in the Muro Group
L WETY a2 O THEICABS Nerdites (TR (DVI)  (ZF2JIIEE M, JE) Nereites in sandy flysch of M, member of the Mitogawa Formation (Esuzaki)
WEZ7 Y v 2O FllZAbivd Helminthoida K (AVI)  (Z/)I1% )8 M, JE) Helminthoida in sandy flysch of M, member of the Mitogawa Formation (Amadori)
L WETY) a2 O THEICABNDAEE (NB) FoxR OV (ZR)II#)E M, JE) Tracefossil (N type) in sandy flysch of M, member of the Mitogawa Formation
(Unohirami)

FE 7Y v a®FHZHAHIL5 Spirorhaphe & (BVI) (%4 — /% 5cm) Spirorhaphe in muddy flysch of M , member of the Mitogawa
Formation (Amadori)
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REREFEDO 7Y v a2 Flysch facies of the Muro Group

1.

ZRINEE M JBOEBWEOWE 7Y va  BEOAMS EMEEN (FI)
Thick-bedded sandstones and sandy flysch of M, member of the Mitogawa Formation
(younging toward right) at Kariyaguchi

. FREEW JBOWE 7 U v o FigEmomgEs s V)

Sandy flysch of W, member of the Wabuka Formation (axial part of the Wabuka
Anticline at Wabuka)
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KEDAZ o 7iEih & 49K (AVI)  Slump folds of the Muro Group outcropping at Cliff Phoenix (Amadori)

1.

2.

AT U7 OER: HEITARE LTHELTWS KA 2O A9 A distant view of Cliff Phoenix Two slump zones are observed. Whole strata are
overturned (white arrow indcates the position of photograph 2)

AT TRAHE R O A AR ERESD EFICOoUTWS  BEO FRIAREAY o i Ths  Sandstone dikes extruding up and downward from a sandstone bed in
slump zone

W7V vy a® FHEICEMET DHTerebellina 0 X127-10cm  Terebellina found on the bottom of sandy flysch bed in slump zone
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LW OHEREME TS Sedimentary structures found in conglomerate and thick—bedded-sandstone of the Muro Group

JEL ARJE L= PRI A pillar structure R MK HE 3 - 5 5 ()5 (AV)  (ZRJIEJE Malg)  Pillar and dish structures found in thick-bedded, medium-grained
sandstone at Shirashima (M ; member of the Mitogawa Formation)
[Al_ /b O MR A close view of dish structures
TY v aZfl) ZATHD RS =25 (GVD)
[Fl LRI A BN D B R — 3@ EICE I BT S Clast fabrics showing imbricated structure found in channeling conglomerate. A close-up of
photo 3 . The scale shows the trend of bedding plane

(T# %8 S,J8)  Channel structure found in S, member of the Shimotsuyu Formation at Nagojima
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YRR L O HJER O S OIS T H (HZ%==/1, A4 —/F1mm)  Photomicrogrphs of sandstones in the Muro and Tanabe Groups. All photographs are taken
under the crossed nicols. Each scaleis 1 mmin length

1.

2.

3

FUURERE O i

Q: 1%, K: WIVER (w477 Yy), P:#ER)  Medium-grained sandstone of the Wabuka Formation (Q : quartz, K : K-feldspar

(microcline), P : plagioclase)

ZRIEE O FRIib S
. TERRE ORI S
D JERED MR S

Q: fdE, K: #VEFA, R: /)  Medium-grained sandstone of the Mitogawa Formation (Q : quartz, K : K-feldspar, R : rock fragment)
(Q: fi#, P:#HE4) Medium-grained sandstone of the Shimotsuyu Formation (Q : quartz, P : plagioclase)
Fine-grained sandstone of the Tanabe Group

WREIASH



-T) -

KACEFE DO BMET T H

BB A IROFE B S (Q - A3, Bi : B/, E42==/1) Granite-porphyry (Q : quartz, Bi :

(A% —/uiZ 1 mm)
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it i LA R
Opened nicols)

Q: Ade, P:#EA, Miki==1)
(Q:\%, P:#HEMA, L: AN, Bi: BER, HZ=a))

Photomicrographs of igneous rocks Each scaleis 1 mm in length

: biotite, crossed nicols)

(E: #&a), P:#ERA, Mlt==/) Acidcrysta tuff (E: pumice, P: plagioclase, opened nicols)

(KZ2) Quartz-porphyry with spherulitic texture (Q : quartz, P : plagioclase, crossed nicols)
(#55) Acid crystal tuff (Q : quartz, P: plagioclase, L : mudstone fragment, Bi : biotite,

(Okuwa)
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