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A note on the so-called Upper Muro Group,
Wakayama Prefecture

Jiro Katto, Koichir6 Masupa and Yukio Sako

Abstract

It has been known that ‘the Upper Muro Group distributed at the southern part of the Kii
Peninsula, Wakayama Prefecture is Oligocene to Miocene in age and superposed with unconformity
by the Miocene Kumano Group. The upper part of the Muro Group is usually called the “Sarashi-
kubi Bed”, a stratal unit, that is well developed in the vicinity of the Takonoura beach, Kushimoto-
cho, Wakayama Prefecture. The Sarashikubi Bed consists usually of conglomerate, pebble-bearing
sandy mudstone, sandstone, an alternation of sandstone and mudstone, breccia-bearing mudstone,
etc. Especially the breccia-bearing mudstone is a characteristic rock facies of the formation, and
it has been considered that the Sarashikubi Bed represents the sediments of the end facies of
the Shimanto Geosyncline. However, according to the writers study it is now evident that the
Sarashikubi Bed does not represent the upper part of the so-called Upper Muro Group but actually
is superposed with distinct unconformity upon the Upper Muro Group. Therefore, the writers
propose to name it the Tako Formation. The muddy fine-grained sandstone of the upper  part of
the Tako Formation vielded many molluscan shells such as Saccella cf. miensis (Araki),
Venericardia cf. siogamensis Nomura, Macoma optiva (Yokoyama), Macoma cf. izurensis
(Yokoyama), Thracia cf. hitosacensis Nomura, Fulgoraria cf. yanagidaniensis Araki, etc.
These molluscan species refer the Tako Formation to the Early Miocene.

The Kumano Group from its lithofacies can be classified into the Tanami and Uematsu
formations from the lower to the upper; both names are proposed by the present writers.
The Tanami Formation, distributed in the vicinity of Tanami (type locality); Kushimoto-cho
consists mainly of mudstone, an alternation of sandstone and mudstone intercalated with tuff
layers ; it yielded many problematica and many molluscan shells such as Acila cf. ashiyaensis
(Nagao), Portlandia watasei (Kanehara), Orectospira wadana (Yokoyama), Beringius cf.
hobetsuensis (Matsui), etc. Therefore, its geological age is considered to be the Oligocene. On
the other hand, the Uematsu Formation distributed at the southern end (type area) of the Kii
Peninsula consists of coarse-grained sandstone, calcareous sandstone, muddy sandstone, etc. and
has vielded Lepidocyclina sp., Cucullaea toyamaensis Tsuda, Chlamys cf. nishidae Tsuda,
Placopecten cf. nomurai Masuda, “Cypraea” sp., Pseudotrivia sp., etc., characteristic fossils
which indicate the Early Miocene in age. Thus the Tako Formation can be correlated with the
Uematsu Formation. Although the stratigraphical relationship between the Tanami and Uematsu
formations remains unknown, the molluscan assemblages of these formations suggest that the
relation between them may be an unconformity.
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WHhWE Y5 VEE” TRESYONILRER ETBE, CHOEKITETF /o b RKE
T TOBRMTICRFIELRLTHS.
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FHTRMNET T HEERE v — 7 (1969) OWETR, AHBREQUCTEEOLET 2 HAE
%, WHENCI0003D | ERRAEER L RREEARLTNS.
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BT b, BUMNREDITT** bHo0 5. '
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KRLEY, BERMECES. \ e

COMOEEME R, Y EOZHicrhid, T BEHN (IEAMESTD) - ZIEAMB LU
MEEF TS 205, MENLSCIKFFNICR, HYORBOBEHGRD SNB.
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@, RREBRICET 5L LDV TR—RL TV 525, FE - - K (1963) T, PERO
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b v AVECTBRT AREE (REOEES>0E LIRS 2o o0 BORBERELELT
WBDT, “¥ 5 UEE RE)LofEErR)lsnBOREBKEENE T LKLY, KEF -4
(1964) @ TEY] RIETIE, LREREHTHE - THE -« PHE - LREELOELBECK
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HMROARERATHRE - PBEB XU EBECRSLTNS0DT, £OLBE GF Hllaaf@) K
HI:2HETH 5.

MU F+ERGPE S v—7 (1973) ORFER INE, EM$§m®$mEﬁ®E$ﬁa~h
BiCAd oh s, AMBESOBEESICE, a-d-eff (WA)Iso@ BIUL -8
G safE) BABELTHEDT, “+5vERB” 140f - sMCA%T 3 (8 LRSR).
EESIF, UTEARITRRE LI, Whw3 “Y5VER” BAEERCEBETAEMETRE
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iR OREFEHRAETA LY BYES LCEREICOT .
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ki, BB/ EOLEEORTHAREFEZEAKNKEHLLEDLEINTNS

v BFBICD VT

. & %
g pARERE S LB LABETER, B2 RICRT XS K. BOANBRUTES TARE

BEELTHRBTS. uTcnbmﬁﬁwowf@mM%%Té
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RBERERCELE, BFRONHHRAT, L2REHEO FEABBEIND CETH-T,
PLIDE—-11, BINOOHATHY, BFHEKEDT CELDEBOEOBEETHS. 2D
AEABFRE, EEHEOCRBAFREASE L. :

2. ERERUER B :

FMBOBFBOAEE, A& AN, FERHEICE > THLBR & BEBRKICHE 5N 5.

X OOMA (B2 RN) TR, HAL-2REROYEHEER%E, BFEAEOES Im
RADESBRPEBRESAEATE B, TOLMIKIIES J0cm WHAOWE 1 ~3FrkES 4
mZ EDRESDIOTNE (PL 1. BE—18R). COSRPERERI—BICE, RET R
BEEDEISIMANMCELTEY, BICRHBR~TNRORESLURENKICE <, shEE
BPKREBRIEEND 5. BORRIMIC 20cm AADS Db 5 5,

COEWERWERBSO LR, EX5mAAORERMRDOY, 35K Z0 L IICIRRHMBOD
B2 )l~TcmAADIKRBLABEREEBHNEREBLEEN, BEMImichiz - TRE
LT3, :

INoOBETFER, BAOEFHEKEME,»SEE (BF238m) Kird To, BEEMAK. K.
T X5 ERGHERBR (SihaEm) OBBRUEIKISER LTS,

RICHEEMK OBFEIL, BROL 3BT/ BiroFBKE2MERICIBET 2 A WE
DEBU I BTN EOEEAERTH >T, BERSOm L EITEL, X520 A, kS
CRENEVEREEMIBAL T2 OHARBTRES NG, ¢ OLBICIHICHREEMNE
Hond (F2EOHE, Pl I1DE-2).

LEEHRIE ORI, MRORMXICL > THERINTV A LS IC (BTN -2 &5t
®|ISV—T7D Fig. 4. A, 1969, BR), VWhWw3 “45VERE” KX-THEMSTONTINE,
CORBBEHESICRELTHIONR, AF/HE—FT v ohEROEIL P VAT T,
BLXUDERGSKBEICHT TOBRBTH S, ZOMOEL F v R2vfhiRici, “¥35vER”
CEMERITCTAIZE LOEBEREND S, UTCOBES, HPOMEE FE LRSS REIRT 5.

“FIVERT LVbNE0R, SAMBEDLLTH T, —HRIKERETRRAICARES
BLTHY, ABRCERARNARHRAUGTEROYE - BESTFREMNIKE {, ZORBERBALERD
EREBH O EHEEIND (PLI, BE—1~3). “45v¥E” Ouhbicid, BEROMICE «RK
ERPREERESS, TLEBINOREEHEL LD D,

FUMEREE ISmU LT, AB~EMNBOEE LBEENETHD, EX 50cm RA4AOWE
B IUEBREBEEHIVREBYEREIZIZIATNS, BUI—AMRKICT cobble~pebble size A% >
2%, TFEICIZRRE 100 cm M5O boulder BFE LW (PL I, B—3). BiCid, DEBSIUBREMNE
BWICE <, FRUVRVERRERESLCATOS, $@MNMEEHEEETE S v—7 (1967)
WEaT, BLOA~V3I—VT4 M\BEOBEEBSEEINTINS,

COMEROCYRAEOWER» 513, —RICEBRICEIT 3 EBEHOLENLKBEEENS (L.
I. BE-4). TLWMEFTRICHENES ORKED boulder 052 LI LEEAHD Lithophaga
sp. MELND. COBELREL TN CGEAD © “4 3 v HE” ORISR SFR XA,
CORESRHFESHHOWEILMR THRRIBFRESICHGEINZAEENSE. #-TE2D
%ém,c@T&@“#?VE@”u&ﬁQE%@@EE%K%méhéﬂ%ﬁ§ﬁéﬁ,ﬁE@
ECAREEST O THFRREEBICEHDTE L.
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EFEE, ARICREAMREEE 2T 20, £0OhRBENE — S WHAICE 2 5786 E %512
AT, BFREOHNHT SR TREMNE - SWTS EHFMICI0°~30°THis LU, BRI
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RTIIERANE—SWTNWHAIIKICAATEF LTS,

4. bt &

AFEECTE/AAR, BFELBCET 2ETFH,»SETS (B2H, ORA.

COXBROWBABIE, BEBIUHEERC VLY NI VER” SHHL, B UhY
SYERE KRIINLREDE» STREORMMAEEET 5.

AFmELAZ  (PL IT-IV)
Nuculana sp.
Saccella cf. miensis (Araki)*
Crassatellites sp.
Cardita sp.
Venericardia (Cyclocardia) f. siogamensis Nomura*
Venericardia sp.
Fragum? sp.
“Cardium” sp.
Callista sp.
“Tapes” sp.
Dosinia sp.
Soletellina sp.
Macoma optiva (Yokoyama)*
Macoma cf. izurensis (Yokoyama)
Macoma sp.
Mactra? sp.
Spisula sp.
Caryocorbula sp.
Panomya? sp.
Thracia cf. hitosaoensis Nomura
Periploma sp. :
Fulgoraria cf. yanagidaniensis Araki

* WEICET B 0O

BAGER EROBE—EDBEE Y, - LTOSARBECOEANKEINTNE. A
MECROKEESEANCE ERRBTH 5. ZHANLARERSH ~TW3borLu L,
£ DbDRELEDBRBENTNEN, BHIKE->TH30R3PEy., —RIKEEAIKH LT
WEOOEE EIC LTEFIL TS b OBEL. 7272 L Macoma CRTEE E LT3 OBEL.
7, CCRCEBEBRLTOSb005 50, HEALDOORBKIIKE>TVAED, BE
CRERBEES T EBEL. ﬁ

chODBEIEDS B, BROZECEETH S LEHONSLDIKOVTUTHEICE~S,

Saccella of. miensis (Araki)

Saccella miensis R=EROMNEILED» S Saccella confusa OEME LTRRINAET,
%%%ﬁm&mﬁ%%ﬁmﬁBnrmaﬁmfﬁé.$@b6®@$m%é<anﬁmﬁién
BREBDEEZLNDY, BERBDIH— of. miensis & LT,
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Venericardia (Cyclocardia) cf. siogamensis Nomura

Venericardia siogamensis 3EWROMWRE» SLMINAET, BEASHO DTG, S EL
MoNTHE, KFEhSDOEARALL LCRTBLIL & OREL» 51312 siogamensis W [RE S
NLLBEONEY, BLLEKSRESATOROVOTHECIEETE R, 15, KEICHEY
TAWE» 5D Venericardia %, #K\3 Venericardia akagii WRIELTW3S, akagii 13
AR TERAIESE N (926K) OTESCRAMEN S,

Macoma optiva (Yokoyama)

FHRARHOBAEOR S, %b&bf%iﬁ(%ﬁ%&k’&i?@fm&bBEE'JGC!XEU‘C‘WL%.
BRI & SNTO B ERRRBAMOE T EF» OME SN TV AL, BAEHOD
PFHROSIE MO TS, E, ﬁ%ﬁfn‘*‘é?ﬁlﬁi@.@m%ﬁ@@ﬁi@lcﬁo’Cb‘é.

Macoma cf. izurensis (Yokoyama)

HIR D Macoma optiva TN B M, BELPPBELEBELTHOS DT, HHEEEIAS
HOPHFHILSAONTNS. KFEH S OEAR | BKT, BIEDORELIANC 2 R H R R
THAHDOTHERBEETITERL,

Thracia cf. hitosacensis Nomura

KED S DERIBRERRTHE G ULhRISZ T EMBTEIND, hitosacensis BN DTH
5EEZ NG, KTEOEBRIRVELBREISATORNY, RFEEICROIATIHS, ’

Fulgoraria cf. yanagidaniensis Araki

AHMRREAROEARCE SO TCZREOAALE,» SRRINIEDTH B, Hic AR
BRICEIOTHE L., EEIG CRAENIED - LEIT - BAMT, 1974) OTMICKFED» > DE
RiFEy., EHIFEEEFARS»S@oNT S, ‘

0B, FEEE - EREk - MK%:(ww)m;orﬂiéntwaﬁm@mzﬁmu wE
> DRPHEW INFLEERICAITET 3,

utwﬁ%bm$mﬁﬁmbﬁ%btm%ﬁu,m%$mﬁﬁmﬁwbn1m&bn Z OHE
- BREBWETHE - hHticb s LI o h Tk, ULhL, SESE S S L BFFEO &It
BRI, BFRRPFHTNOMBTH S C & HHEE L.

VBBBRERE>L T

RMIIL AT 3000 5 2WERE, BE%EBENTRHAFEOHIFRICLY, ¥ 5
Tﬁﬁb(¢ﬁﬁ®%ﬁ(E#)EﬁK&oT*%AmﬁbﬂTW5C&@ BRiCIRIR304E RO
BicdHohd,

AR 5 RRTMBRE / 155 5 BAK U THHLTHD, TEL] NE OKF - 458,
1964) % XU [BAR] RUE (LI - KT, 1965) wkiud, Fr kD, BEEHTFHEONIREIC
Y5 TEDERRERS LCRRREBERICHT SNTV 3,

TELXURBRMOMAR, [Bh! RIEBICINE, HHOMLL SEEMETABIICO,
nTV 3.

Ut LK 513, BEROREIC &0, KR ORTEE £ T &0 EYEH & CEE I /-
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HEEs LOERER, BETREAR/ELSH400m O LHREEES NE—SWHEO K
BTELT 05, oK LTFBIRES REAEFEEDN, HREOBEREL HESNIES
70 cm PSS DS TRIBIEHS_E T s AU NERAL R A S1E) B ORI 100m #AK»PT TR L
BEHEh S, '

TS OMHEDSI3, SHOMATETS.

B 560 2 T EE & ARERORKAIDNTE, KEF - 43 (1964) BFHL CBATY
205, HEELOBEZICINE, BERERR S YL UARERERB ERREAIKESL, B 30cm
MAORERH LI ES (BN, @ts). AREEORB I SKEHORETICBEL,
BOAXIRIERIcm WHAOHRT, F+— b - BESICXRERTENES. RARER
D FRICRBPEBEOEEB-SE, BPEPRERKMRNEERT 2ERLLESLONS.

HEEIE, BEISOmAAT BEEEEETAH, LELEHOREELRES, $LDERS
HREOLCRETDF/EMSS . Flopiidd By TEEKEE LIE LB XD 5.

BRI B DN T, ERR—BIENE—SWT, SEI20°~30°TW2 {HEMLTHNS.

T, B/ BOREAOHIM LEOPEREERT»OE (ORLAERT. DA
WTHBERELHREEATTH 50T, BEITRRAELLODKEIETRHY 5.

W/ HERA

Acila cf. ashiyaensis (Nagao)*
Acila n. sp.*

Portlandia watasei (Kanehara)*
Macoma $p.

Turritella sp.

Euspira cf. ashiyaensis (Nagao)*
Beringius cf. hobetsuensis (Matsui)
Ancistrolepis cf. disper (Takeda)
Fulgoraria sp.

* MRSECET S50

T EAMAD D, EMICE > TREINETREOLER, BIMME—fELILL > TROKIIT
WFEINTWN 3D, '

Aturia cf. minoensis Kobayashi (Pl. II, E—4)

% - F 3 ORI 300 m DWFEED S Solemya cf. bosoana Hatai and Koike %, [ 1000 m O
WED» S Orectospira wadana (Yokoyama) 7. .

F-EEE» 53, B Cyclamina sp. ZEL, T B ICEREMNRE O Lt kS5
DERILERAONS.

WHEE, BETRLEHORELBEANETHLEEHELT, TOURIKAHET .

LSS EE /RSO TR, FEREICUOREBE L CRELIVY, RE~DEREEEL
L, 2hGRELZEA, BB ILAEOED, AR - 35R - U= FXOWBLES CET 5.
BiC B A D D Lepidocyclina japonica» Miogypsina sp. WEBRESNERSNE LD
bcfi ’)f\:. (30)(31)

BEEHORROBGEREEShE B2, GOA).
' HE / EERILE

Cucullaea toyamaensis Tsuda
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Chlamys cf. nishidae Tsuda
Placopecten cf. nomurai Masuda
Limatula n. sp.

Solamen sp.

Angulus sp.

Pitar sp.

Diodora sp.

Monodonta n. sp.
. “Cypraea” n. sp.
Pseudotrivia n. sp.

Conus sp.

DERBERE L > TOAMIRER (FH), BIURBUECRARBICET 3 &EBbN 215
BERELTHEY, AR/ EEOMICINBAEE SN, MHROTEEESESEY, ch
SERUHMEOELOEFREL L (B >TNE,

RBOBRICAHT 2REL, BE -BEEELELTED, TRREEE-THS. B, K
REFE OEMICE > T—RICE L {FHIh T3,

RECRRESLUENBESBEHT 50, FERMEOHEODE (—H@E) » 5k Et
BEETZ (FIR, OHA).

FEBEAA
“ Akebiconcha” sp.
Cultellus izumoensis Yokoyama

PDEOHYFEHR XOEREECRIAERITT 2L, BEUFMEDSOREFEIRELDNDY S “i
A-ERREDHE” KBTS0 TH A0, MREEDD ORPFHIY (E, 1973) KET
5. L -T, BY-HRREMICEKEEHRROF v v PBEIONE. bboA, HROE
N-BRABHBR OV TRBEROD S LA TAROMRLET 20, BHERESIAYBEDE
CEZEERE=ZRLEEL TS, 6, BAFSLICERAOEIGI OV TORMIBEAEST 2
FETH 5.

VI 22FBEICO0T

AR (B2R) WHHT3LEERE, KETZE, 25 AHEOESICL REL AT
BThHh-T, HARICHRBUCDARELEP, HENEODENTRENE LUSRBe
BEREATVS. 2EMBLATROENE, BHTHNT2LCAb5-T, BELRFEEE
SNTVBLIAOHEFEMSEATNTOAAREMMSS 5. TrliE Lz, TAMKMEERTHE
EO RO, 27 THECXZ12HDDOBHLOIHBICK S EA S L, FIA IRk

X BT ONTOBH/ BEEOLBFEESN, NE—SWHAOEMMEETRT &0
ESBRELED L. \

AHIBOLIBE D 513, Cyclamina sp. PEBAEOEDLIC, B{LELEAREXN G,

B/ BTEBREOERE DG I00m LFORFOGKES SR, FTRORMEAE..

Modiolus sp.
Callista cf. hanzawai (Nagao)
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Conchocele cf. bisecta (Conrad)
“Ancilla’ sp.

v st 4

EE D, Wb BARER FHEE SN TO SHERY S L cBTRE, €0
+3EFEBrLESNLENAOREICEINE, hFEFBKET I RETH 5.
THEE LD, KHBRICHHET HREFERATALD BYES JCHREICHT b3, BBOE
HALE ORI X T, AEBRFFSICEL, EREBRPFRTBCRET 2HERTH 5.
-7, BFEE, HARBCHEIh, BFEOLARE, ABOLARICZZHETEEEL
Sn%.
VI (5 & h 38K

4

WE 13, BETAEEN O UREEYFHRTEMFEDTH L, ChEITCEHINIER |
RNHEARKROBHTH S, ,

1. Whwd “¥3 EE” THEST N, ME-HaRRKBOERKBEEZ SN TOIA
DEEFER, BEoOBRMIINE, BE (EH#) BRO—BICkInsETHSY, B
BELFHLL.

) EFEOLBICETETE»E S W A ORINC R, HHFINCEL, ch
5 DILEI Saccella cf. miensis (Araki), Venericardia cf. siogamensis Nomura, Macoma
optiva (Yokoyama), Macoma cf. izurensis (Yokoyama) 5 & TREENS.

3. E /BRI D D AET AESERE, BRoBHICLY, TAXDEEES KUHE
WEHF o2, MEIARESEFRTHS.

4, AXEHOLESNEBMAGIKINE, BEFRIIEFHICEL, ThdDOAR Solemya cf.
bosoana Hatai and Koike, Portlandia watasei (Kanehara), Orectospira wadana (Yokoyama),
Beringius cf. hobetsuensis (Matsui) 15 & TRESNS.

5. EHE»S &5k BbAicEhid, ERERRFEicE L, AR/ EE O {LAR
Cucullaea toyamaensis Tsuda. Chlamys cf. nishidae Tsuda, Placopecten cf. nomurai
Masuda & DfiEOEEHEEDO S OTREEINS. _ '

EE /ELD BT H B REBEDILAL “Akebiconcha” sb. Cultellus izumoensis Yokoyama
wETREENS.

6. FEOBETFED LOETEROEME ST AMROLEBHOMERR, H/ E» ol
EALEORH BT THEOTHERI TSRV, WFHTHELELONE. LR L RE
BEOLHW 3 REABFKICOVTIE, K GEHRELLTHS DI LI,

X 5
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PLATE I



Explanation of Plate I

(All figures X 1.5)

Fig. - 1. Nuculana sp.

Figs. 2—4. Saccella cf. miensis (Araki) A
Figs. '5—8. Venericardia (Cyclocardia) cf. siagamensi; Norura
Fig. 9. Venericardia sp. ' Co
Fig. 10. Crassatellites sp.

Fig. 11. “Cardium” sp.

Fig. 12. Cardita sp.

Fig. 13. Macoma sp.

Fig. 14. Callista sp.

Fig. 15. Mactra? sp.

Fig. 16. “Tapes” sp.

Fig. 17. Dosinia sp.

Fig. 18. Soletellina sp.

Fig. 19. Spisula? sp.
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PLATE TV



Explanation of Plate V.
(All figures X 1.5) ’

Fig. 1. Macoma optiva (Yokoyama)

Fig. 2. Macoma cf. izurensis (Yokoyax’na)
Figs. 3. 5. Thracia cf. hitosaoensis Nompra
Fig. 4. Caryocorbula sp.

Fig. 6. Periploma sp.

Fig. 7. Mya sp.

Figs. 8a—b. Fulgoraria (Musashia) cf. yanagidaniensiﬁAraki



v

PL

Molluscan Fossils from the Tako Formation
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