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The First Occurrence of Petranoceras, Harpoceratinae, Ammonoidea from the
Lower Jurassic Toyora Group in Yamaguchi Prefecture, Southwest Japan
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Abstract The Toyora Group, Lower Jurassic continental shelf sediments exposed in the
western part of Yamaguchi Prefecture, is known as the major source of Early Jurassic
ammonoid fossils. This article reports the first occurrence of Petranoceras from the Toyora
Group and discusses its significances. The Toyora Group is divided into the Higashinagano,
the Nishinakayama, and the Utano Formations in ascending order, and the ammonoid fossils
mainly occur within the Nm member, lower part of the Nishinakayama Formation. The
specimen examined in this study was obtained from the lowermost part of the Nm Member,
exposed around the entrance of the Sakuraguchi-dani Valley. It is characterized by somewhat
involute whorls, by wide interspaces of ribs, and by some lirae between the ribs. These
characters are similar to those of Petranoceras rinaldinii VENTURI, reported from the lower
Toarcian in central Italy, but the whorl of this specimen is more involute, Because of the
difference, the specimen is treated as Pefranoceras sp. aff. P. rinaldinii VENTURL This is
the first occurrence of this genus in Japan, and the horizon (the lowermost part of the Nm
Member) seems consistent with the lower Toarcian. Moreover, the occurrence of this genus
supports the faunal similarity between the Toyora Group and the Mediterranean province
which was pointed out by previous study.
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PHEROEMRZ LW, b, AXICRIT3 Y SN0 7 54 MLEOE
BEREME LTHS ADMbh, ZThETIZ22 B4 BARE SN TEY (Yokoyama, 1904;
B - /NEF, 1947; Arkell, 1956; #ciE, 1956; Sato, 1960, 1962; Hirano, 1971; 1973a; 1973b),
FROEAWVTRL R EDEOMRNRR IR TE K (e.g Nakada & Matsuoka, 2008) . <34
T, TNETHEANLOEHBEE SN TRV Petranoceras BOEHEBE L, F04
BFEE - HAEYHBENBERIIOWTERT .
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Fig. 1 The distribution of the Toyora Group and the fossil locality.
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SHBF

AR TiE, THTEETABHIE~%)BTEORBEIHT TRHRT 2 S HERE IR
e LTHIRZ1Tolz. AMIBICHMT 5T 2 7R, KEB (1920) 0k 2 “BHER"
Dfns ARk, £ OB L L TE < DA RN 2 S T & /- (Kobayashi, 1926 ; /)
K, 1930; Kyili, 1938; #a7 - /EF, 1947; Hirano, 1971; Tanabe, 1991) . Z<3% Ti, Hirano (1971)
DOERBFEX %MW U7, Hirano (1971) 1%, BHEHA2 T LY HEHFE, @PLE,
KHFEBIZESL, SHIKENLEHBITHESI LTS,

HEHRBIL, BaEEEAL L, THNOERAFELRBESTHETS. T L BERE
&P Nbc £/, 8D LVWBEB» G125 Nes B8, G EL FEHOBRERE £ b
BN H25 Nss 58, BET NV MENLR25 NshERED 4 BBICHES Sh, KBMICE
FRBRLCE I 2R3, g0 LI OIREFHIRK TIL, PILBRBEREORET 5720,
HHLRDE SRS EEERE R T 5.

TERILEE, REBEE&KEL, THNOREFBL2BATHETS. A8, TALVE
GBRAEEHLRZ NmBELDAREER» L2 Na BB 2 BF/IZESTI 5.

BB, EICDEIN FELERESEESEEEY Y. THNOAP UGBS THE
L, HoABRBEMABHCL > TRESCHBINS. @I, TUI»b4EPHEILOLH
LEEREY NV MVEBPORS Up B8, REERODEREEE» G125 Uh I8, I8
ROBENV FENLRZ UnfE, DEBREBTADERSERNO22 UtRBO 4 58
Ichisy &h, KBRMIZ EFRBLER 2R,

EHRE

TaFRAIOT TS A MEAERSET S0, BEPILETHRO NmBRETHS. K
B, vV MNE~ETEBAREEEEHLE L, FITEESLEDRINLIZILIERON, K/
SRR FIC B L. AHURTROBOBFITBVTRbRIFCEHLTRY (B1), £L07
vEaF A4 MEBAOEHMARE SN, Nm BMBLVENHT I T4 PRELR,
Protogrammoceras J&=° Fuciniceras B, Cleviceras J& &\ 7= Harpoceratinae S} DM H%iC
Yo THEMITONS. KBIZBWTHRET S Petranoceras Bb ZDHEFHIEFENS.

Petranoceras i, Bosso JIIFK (=M, 4% V) 7HE) I/HTHTHI =2 FR»0
EHLEEXRICESEXWE SN (Faraoni ef al., 1994). SMEMIZHEIT 5B (Mercaticeras
JB + Neolioceratoides JB) L W@t 2L, IR E VAWV E W) REEHOBVITINE, #EHR
RHBWVWARLNS. BRICAVWOAEWTNOEXRY, Protogrammoceras bassaniith i

(Toarcian B T8, E2)ho 1 @MOLNLEHLTIEY, Petranoceras rinaldinii VENTURI,
Petranoceras mariottii VENTURI @ 2 TSR S h T 5. BEDIZHH, AIFELVREST
BEOENRPVRATHERBIESNS.
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NW-European province Marchean Apennines, Italy
Ma [Stage (Elmi et al., 1994, 1997) (Faraoni ef al., 1994)
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. H.tethysi ) .
H. bifrons | H. sublevisoni — | H. sublevisoni| H. bifrons
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i O. douvillei
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D. clevandicum E. mirabilis
P. paltum P. paltum
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1 (@ ?
&8
£5 .
2 8 P. spinatum | P. hawskerense|P. hawskerense E. emaciatum
o

B2 tEI—0v/MEICETETUEFTA MEBRERW-EELEBER S &,
Marchean Apennines g (i) ISHITH7 VEF 4 FEBERES & OXHE.
ExtERIL, Gradstein ef al. (2004) 12k 5.

Fig. 2 The ammonite zonations of the NW European province and the Marchean Apennines
(Mediterranean province). The absolute ages follow Gradstein et al. (2004).

3 ZHREE & Y EW LTz Petranoceras sp. aff. P. rinaldinii VENTURI, SA10-6-2. 5
AR P P R PR,

Fig. 3 Petranoceras sp. aff. P. rinaldinii VENTURI, SA10-6-2. This is stored in the Department
of Geology, Faculty of Science, Niigata University.
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IR REVARRANCET 5. MRRILAV 2 DMEEITEVDS, LiIZ LiZmIciR
RhzEfES.

AFEAY, Faraonieral. (1994) (2 & VR &N Petranoceras B & FEFEIFELLT 5. $TH
P, rinaldinii & OB IERITRET 583, FEEXRDIT ) BR0PEEE TNV OEEN/PS
v, Uk, BB CIEIFEELR S Petranoceras sp. aff. P, rinaldinii VENTURI & L7z, Zih
X ¥ EHT 5 Protogrammoceras [B=° Fuciniceras [B & k8T 3 &, KIEEXRDIT ) Nk
THY, MIIABEWZ LITMENEL, BEMMEVANRRS. /o, AHfX v E
H9 3 Paltarpites B L 135 < ODERAMBRONDH, FEEXRDIT S BHOBIRLS, WEE
BEWV. BT, I—ua v/ MUt X Y BT 5 Neolioceratoides IR & 1XFERITIRLIT 3, &
BRI LUIELIZMICAh2EE > ANBRRS.

Petranoceras RO EHEH

AEROEMIX, AARIZEBITD Petranoceras BOHHTOREF L2 5. FOEHITIE,
AEFBFENB L UHEYHIBENBEEZED.

Bosfix, APLUE NmBEORUHBBELRFRA—FD1O9THBZ LML, TVE
FA4 MEBEMRESETHRH, ThbAVWEEBHFREOWRONR E A T&7-. Hirano

(1973b) 137 »EF A PHEDOREEIT>THY, Nakada & Matsuoka (2008) (XEMRFER T
4 % Pliensbachian/Toarcian B R DR EXIToTW5. L L, BOBSDOAY OfbEICSHmT
3 NmEBBOEHEEF LORTHRIMLAOEHNZ LS, HELERRELITI 2 L SR
TChote. ZFRICHBITHEOBDAY OFHEH S D Petranoceras BOEHIZL Y, T DO
4y Toarcian B T ER~D B TRR ENS . F—FMM b I, Paltarpites paltus BUCKMAN,
Fontanelliceras sp.SEHT 28, IhbOFRTERIZOBRLFELZ.

—75, Hirano (1973b) %, &BRFFEHBRMCME, v 7Y DAK (Simpson, 1960) *
RAWTBHBHOT T4 ML, RRROMBIROT T M L ORREEICS
WTORNEZITV, MO 7 T4 FRE L OBV ELUHE 218 L. Petranoceras
BAM—BEINTWAAZ Y 7P, HPEIRICIBLTWAZ e b, RRITHDHE
HUR ISR OB Cholc e EXBND. Lok o T, AHUKIZISIT B Petranoceras I
DEEHIL, Hirano (1973b) IZBIT 2 AMEXF/THEERELTH Y, BHEHILEMT
B7 e MEEOHEHHBEMIE ST ORBILICERT S Z LM ERS.

B

AFEEZEDBIZHY, FRRFEFEHENENORMBERICIL, Ko 2WEHE
Bol., Va2Xx—7BRBEWAEFEERO Christian Meister 2%, 7> EFF 4 MEBED
BEEL, 2L OBE2WaEWe., TEHHEEETOREERKICIX, 754 MLA
ORERCICET ERELRBERZEVE. THTIBAFIAVORI 2 - U7 LEXZA D)
FHMNK, THHSBETOERMFRICE, FARECBTA3EREOEELR > TWeE
Wiz, B EOF LB HLERLETET.

-89-



BAKLIIOES 1 -7 LFHRESE No. 1 (2008)
31 AXHR

Arkell, W.J. (1956) Jurassic geology of the World. Oliver and Boyd Ltd.: 806p.

Elmi, S., Gabilly, J., Mouterde, R., Rulleau, L., Rocha, R.B. (1994) L’étage Toarcien de I’Europe et
de la Téthys; divisions et correlations. Geobios Mémoire Spécial, 17: 149-159.

Elmi, S., Rulleau, L., Gabilly, J., Mouterde, R. (1997) Toarcien. In: Cariou, E., Hantzpergue, P. (Ed.),
Groupe Frangais d’Etude du Jurassique. Biostratigraphie du Jurassique ouest-européen et
méditerranéen: zonations paralléles et distribution des invertébrés et microfossiles. Bulletin du
Centre de Recherches. Elf Exploration Production Mémorires, 17: 120-125.

Faraoni, P., Marini, A., Pallini, A., Venturi, F. (1994) Nuove faune ad ammonite delle Zone a E.
mirabilis ed H. serpentinus nella Valle del F. Bosso (PS) e loro riflessi sulla biostratigrafia del
limite Domeriano-Toarciano in Appennino. Studi Geologici Camerti, vol. spec. Biostratigrafia
dell’ Italia Centrale: 247-197.

Gradstein, F.M., Ogg, J.G., and Smith, A.G., Agterberg, F.P., Bleeker, W., Cooper, R.A., Davydov,
V., Gibbard, P., Hinnov, L.A., House, M.R., Lourens, L., Luterbacher, H.P., McArthur, J.,
Melchin, MLJ., Robb, L.J., Shergold, J.,, Villeneuve, M., Wardlaw, B.R., Ali, J., Brinkhuis, H.,
Hilgen, F.J., Hooker, J., Howarth, R.J., Knoll, A .H., Laskar, J., Monechi, S., Plumb, K.A,,
Powell, J., Raffi, 1., Rohl, U,, Sadler, P., Sanfilippo, A., Schmitz, B., Shackleton, N.J., Shields,
G.A,, Strauss, H., Van Dam, J.,, van Kolfschoten, T., Veizer, J., and Wilson, D. (2004) A
Geologic Time Scale 2004. Cambridge University Press: 589p.

Hirano, H. (1971) Biostratigaraphic study of the Jurassic Toyora Group, Pt. 1. Mem. Fac. Sci.Kyushu
Univ., Ser. D, 21: 38-128.

Hirano, H. (1973a) Biostratigaraphic study of the Jurassic Toyora Group, Pt. 2. Trans. Proc. Palaeont.
Soc. Japan, N.S., no. 89: 1-114.

Hirano, H. (1973b) Biostratigaraphic study of the Jurassic Toyora Group, Pt. 3. Trams. Proc.
Palaeont. Soc. Japan, N.S., no. 90: 45-71.

Kobatashi, T. (1926) Note on the Mesozoic Formation in Province Nagato, Chugoku, Japan. Jour.
Geol. Soc. Japan, 33: 1-9.

/IRH— (1930) B L Y R 5 ER A AT AROHRED. M, 38: 1-14.

BRAERR - /NEFEE (1947) BHEROLERBFEHFE—HIHRLLA IOV T— MK
H#HRE, 2, no. 1: 20-31.

Nakada, K., Matsuoka, A. (2008) The Pliensbachian/Toarcian boundary in the Lower Jurassic Toyora
Group in southwest Japan. Volumina Jurassica, 5. (in press)

EREIE (1956) FALAICH ESWIERATHY 2 7 ROfLE. HIFTH, 62: 490-503.

Sato, T. (1960) A propos des courants océaniques froids proves par ’existence des ammonites
d’origine arctique dans le Jurassique japonais. Intern. Geol. Congr. Norden, Rep. 21st., pt. 12:
165-169.

Sato, T. (1962) Etudes biostratigraphiques des ammonites du Jurassique du Japon. Mémoires de la
Société Géologique de France, 94: 1-122.

Simpson, G.G. (1960) Notes on the measurement of faunal resemblance. Am. Jour. Sci., Bradley

-90-



BEARZILORS 21— F LGHRELEE No. 1 (2008)

258-A: 300-311.

Tanabe, K. (1991) Early Jurassic macrofauna of the oxygen-depleted epicontinental marine basin in
the Toyora Area, West Japan. Proc. Shallow Tethys, no. 3: 147-157.

BILEE= (1938) WD REMEROBMEOME. HEME, 45: 247-258.

KEBEIT (1920) SAIEBEROBTHPABICEN T, HMFEHEE, 32: 1-8.

Yokoyama, M. (1904) Jurassic ammonites from Echizen and Nagato. Jour. Coll. Sci. Imp. Univ.
Tokyo, 19, art. 20: 1-17.

-9] -



