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Abstract: Rhizoconus hyaena kakegawaensis n. subsp. is described from the upper Pliocene
Dainichi Formation in Shizuoka Prefecture, central Japan. This new subspecies differs from
Rhizoconus hyaena hyaena (Hwass), which lives in India, Indonesia and the South China Sea
north to Hong Kong, by having concave sutural ramps, a spiral keel just above the suture, and
a more-angulate shoulder. In the features of its shoulder, it resembles Rhizoconus hyaena con-
color (Sowerby II), now living in the Solomon Islands and Papua New Guinea, but differs from
the latter subspecies by having a more-convex body whorl. Rhizoconus hyaena kakegawaensis
n. subsp. is a northern subspecies and is derived from the R. hyaena stock that expanded its
geographic distribution northward during the warm episode at about 2 Ma. Two known conid
species, Cleobula figulina (Linnaeus) and Chelyconus fulmen (Reeve), occur together with the
new conid subspecies and are also described in detail.
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AR VLY BRI o0 A 9 % _LEBERRTRCEN I B RE R H gL, RO RAEWIL O OB ER %
LIXUISHRAES 2 RS S A B 2 V), PR HISEST I~ 90 1503 L2 P H AR D A3y B8k
TESR LRI ARBAEWLaR: BB oKX ERE LTaShTw5, #IE)
W% < DOHEFE, Bl 21X Umbonium (Suchium) suchiense suchiense Yokoyama, Turritella
perterebra Yokoyama, Babylonia elata (Yokoyama), Siphonalia declivis declivis Yokoyama,
Anadara (Scapharca) castellata (Yokoyama), Amussiopecten praesignis (Yokoyama),
Megacardita panda (Yokoyama)’Zz & TR b2 7%%, A O #—Hi 2 A% <
KETLHZLTOIEHSINS, KAB»LIIIhTITICYH, BHEBBUEIIOATLY Y
5 & F HA Bathytormus foveolatus (Sowerby), TERKBLMICHMAT L MY H & A7 =
F Thiara scabra (Miiler)®® + 7" 7 5 VRS Gyrineum cuspidatum (Reeve), BAB L2455
i BY 32U HA Turbo (Lunatica) marmoratus Linnaeus, JUMFEESLLRE IS AT 27 4 7
YAX/ IHA Pupa solidula (Linnaeus), WMEPLEIZHATE5 4 I a4 EHA
Cleobula betulina (Linnaeus), #CFEBURIZHH$ 5 7 =4 ¥ Dendostra folium (Linnaeus)
BLUWY 29 % 29 I =5 Batillaria flectosiphonata Ozawa 7%, L - HE SR TE -
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(2, 1995 ; Ozawa er al., 1998)c TN HIERHHEAR (2 Ma) DOPLHEFHY 7% i b
A ETHRARNEICE T ESEA2b0LEXHNTEY UhEIETD, 1995), Ll
OWEEBETELETH L CTHEHELGERTH 5,

EIAT, 4 AN AT EOWERBEL IR T AREW L EHETH LI
Lob o3, FRoObAaERcE LTkl - MBI, ETE Lo K E S5 L
NVTHE SN - S SNBE v, ChEFTREBY» SR - ME SIS
EH AL, Conus sieboldianus Makiyama, Parviconus tuberculosus (Tomlin), Asprella
comatosaeformis (Yokoyama), Cleobula betulina (Linnaeus), Cleobula sp.? 5 WThb
(Makiyama, 1927 ; HHE4, 1995 ; Ozawa et al., 1998), TN 5D H Ozawa et al.
(1998) 12 X o THE S N7z Cleobula sp\, —2OALFAFEHD S 50 BMALE < ASREH L 72
ZH2hb 5T, BEEROE LW ERET - MHEOHED 72O L NV TOREIZR
LTI s NT Wiz, &0, FEESIEA V- RS ENA TF A EHFA Rhizoconus
hyaena (Hwass)DBIAEREAZ AT LRER IWEMRE L7-& 25, Ozawa er al. (1998) T
Cleobula sp. X —$E SN TWIERBHORLBIIATOREETH L Z &, TOMDIERI
ATAEHA Cleobula figulina (Linnaeus)IB & NX v 27 A £ A Chelyconus fulmen
(Reeve) TH 5 Z EDPHHL /DT, ENHIZOWTHREBET ).
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A BHABBEAEZRH EE TV ELLOYEE B o720 U EOT A IZHCEHOK
ZERTDHLDTHbH, =B, AFEO—FIICRERFIIEE GEEiTE B) 2) [HE
R FHE R BIEATI IS Lz KEFSMEoffsE] | BT 09440179 @ AFFERFEE/N
BRI HRRFER) ERBO—HE LTHAIE TV 0w,
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o T X N % T 2R 2 SR SN TB Y, ORI &N
e~ Fi 2 20 T P R 2 A HEZE YA TR LT B0 K H I IEHN T
M HTERIZ AT T B HNIE RO BN ORLETICH 20, ¥ —F Y AEFH» bk EEEoH
TR BEICBSTH YTy T LW L2 EN Ao - L 526N Tw5
(Masuda & Ishibashi, 1991)c KHEIZEITIHIKO K WHFES A5 %D, LIZLIEHI~h
B S ST, RIBHEOBEEWLOOBEEREB I HEW YV MERBE LI LT
T 5, KHBOHRBEREEZ, EHT 5 HABYILATEOTREE S L OCHERH A 54t~
NIRRT & & 5 2 5 Twb (BHPE, 1980 ; Sakai & Masuda, 1995 %2 &) =B RKHEIX
5B L OB T, SRR O MR A R T IREMA D & X D 7 2 FX ISR
T 5

A EHAHEOA L, HREEINTHAHOER THICHE) WEOTEE (34°4725"N,
138°026"E) & W Z¥pEH L7z (Fig. Do {LAEMIZITKHBOR THIZH 2B EEDS
L ORI S E DR &8 15m 12720 TEH LT 5, EH X D ILI 150m O TRH
J& DR DS A DRIV B RO YL M EEAEREICE D BESMRATE 2, 1bA
PEHL O JEHE L, BT AR 0403 A 98 2 IR A B AE 3 5 IE sk E g X 0 13 LA
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Mdp showmg the fossil locality plotted on 1:25,000-scale topographic map of Japan, Quadrangle
“Kakegawa”, Geographical Survey of Japan.
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G SN TS (P, 1975 ; Shibata er al., 1984) 73, WEIKEIEOEHE L &
BEBTF O LT~y ¥ < WBR O Pl L, SISEIKEBIEA L FAL - A X2 b
O FEMILIZALE LT3 (Yoshida & Niitsuma, 1976), 4L K254 « A XY P D FED
A& Cande and Kent (1995) 12X ML 1.95 MaTh b, FH4EOLAEIE, &R
(1998) 12X B2 HIKEF » /LA EIFEIC iﬂd,ﬂﬁﬁﬁmﬁﬁwfﬁm%b%hémﬂ
D Gephyrocapsa JEDT 7 A FRROEHE L Y 12 L7, MO EIKEE O EMNTIZED b
% Discoaster brouweri DBEBHED L VI BZF 5L THICHNBLTWS, JAE®
Gephyrocapsa DT 7 X T RO EHEDFELIL 2.02 Ma TH Y (Kameo et al., 1995),
Discoaster brouweri D& ¥ Martini (1971) @ NNI19 43 X OF Okada & Bukry (1980)
DCNIBHDOTREHRELTBY, ZOMIENIZ2.00 Ma & ERTW2 (BIED,
1995). Ibaraki (1986) IC X 2 e A fLIMALF R 12 X hiZ 4 [0 AL F E H# 12
Pulleniatina DS horizon (Datum 20, 1.95 Ma) X 0 & T ET 2, Sho5DZ & a2ks
TAHE, MUAEROEMRITEEF I RKEB L2 Ma L HEESND,

EEEHBORES JUER

LA EMIC BT 2 BRI % Fig. 2 1R 9, M~ B 4 XM E D 7 2 BEE @ A
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Columnar section of the Dainichi Formation at the fossil locality.

Table 1. fbAEM & O $RE L 28k A8 a ) A k.

List of molluscan fossils from the shell bed yielding Rhizoconus hyaena kakegawaensis n. subsp.

Umbonium (Suchium) obsoletum Makiyama

Turritella perterebra Yokoyama
Glossaulax hagenoshitensis (Shuto)
Glossaulax didyma (Réding)

Umbonium (Suchium) suchiense suchiense Yokoyama

Paradrillia dainichiensis (Yokoyama)
Inquisitor pseudoprincipalis (Yokoyama)
Tomopleura yokoyamai (Makiyamay)
Pristiterebra bifrons (Hinds)

Hastula dainichiana (Yokoyama)

Eunaticina papilla (Gmelin)

Cryptonatica janthostomoides (Kuroda & Habe)
Reishia nakamurai (Makiyama)

Murex brevisiphonatus Ozawa

Chicoreus totomiensis (Makiyama)

Cinguloterebra amabilis (Makiyama)
"Terebra" asukensis Yokoyama
Architectonica maxima (Philippi)
Mathilda totomiensis (Makiyama)
Pupa solidula (Linnaeus)

Ceratostoma ozawai Tomida & Tanaka
Pollia mollis (Gould)

Cantharus totomiensis Makiyama
Siphonalia declivis declivis Yokoyama
Babylonia elata (Yokoyama)

Acila (Truncacila) totomiensis Schenck

Saccella (Saccella) semataensis (Suzuki & Isizuka)
Anadara (Scapharca) castellata (Yokoyama)
Glycymeris albolineata (Lischke)

Glycymeris totomiensis Makiyama

Mitrella bicincta (Gould)

Niotha congrua (Yokoyama)

Fusinus tuberosus (Reeve)

Olivella fulgurata (A. Adams & Reeve)
Olivella spretoides Yokoyama

Atrina (Servatrina) pectinata (Linnaeus)
Amussiopecten praesignis (Yokoyama)
Chlamys (Mimachlamys) satoi (Yokoyama)
Anomia chinensis Philippi

Crassostrea gigas (Thunberg)

Baryspira albocallosa okawai (Yokoyama)
Mitra sp.

Trigonostoma kurodai Makiyama
Sydaphera spengleriana (Deshayes)
Habesolatia nodulifera (Sowerby)

Dendostrea folium (Linnaeus)
Megacardita panda (Yokoyama)
Cyclosunetta menstrualis (Menke)
Phacosoma japonicum (Reeve)
Placamen tiara (Dillwyn)

Rhizoconus hyaena kakegawaensis n. subsp.
Cleobula figulina (Linnaeus)

Chelyconus fulmen (Reeve)

Parviconus tuberculosus (Tomlin)
Parabathytoma luehdorfi (Lischke)

JJ:U:UZD>1111:011130'!1:0:013>)<>I’:U>:U:U110:U110>)>'n

Mercenaria chitaniana (Yokoyama)
Coelomactra antiquata (Spengler)
Lutraria (Psammophila) maxima Jonas
Moerella kurodai (Makiyama)

Myadora reeveana Smith

ZDJJ:D:U>:D'HSU§:U"I'II:U:U:U‘HTITI:UNIJ:U:UIBT1>TIOO

R: 1-4, F: 5-10, C: 11-20, A: 21-50, VA: 51-, in number of specimens
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S5 mIiFEREL, 2O EMICHNBEEIES ImZEREL T, BEEILE
KOS WHIKZIEEE L, ZOTPHIE BB TR ECHEE R VEBERE T
& B DI L BRI LG R THBEMERD S WX Dk S h b, siksiipibn
FBEE RISy FIRICETE - BHELTW5E2S, TRELD b ERHTEL, £ T4
ZECHAEHYILAIIOBER LR E ) BOITRES N,

PRE SNTZHRAKRBIYALE DY) A b % Table 1 W8T, MREDITEA S, #BTHE»S
EEEIET OWIKE X CWBIERICAERT 2B AME X O ICERREBRES S % %,
Mercenaria chitaniana (Yokoyama), Megacardita panda (Yokoyama), Anadara (Scapharca)
castellata (Yokoyama)Z: & D M BFHIZIN Z T, Umbonium (Suchium) suchiense suchiense
Yokoyama, Turritella perterebra Yokoyama, Ceratostoma ozawai Tomida & Tanaka, Siphonalia
declivis declivis Yokoyama, Babylonia elata (Yokoyama), /A T} A €A Rhizoconus hyae-
na Hwass)DFTEM L FIB S NG XA EOBHEILET 5, _HEDIZL ALY
SEEFPTH D BT D 20D, —MRICHM BRI OBL BT TERIN TV,
BRI OWTHRERTZDOPELEETN, 4 EX A HOFIEHECIETA KIS
RFESINTUREED FNTRE V. TRODZ LS I ObAREEE, BELbICE
EEER SN CE RN BHHEDATHEINTVREOTEL, —HICHNLARDE
FdDH 5D DODMFHMOMBIKICAEL L Tz b DB THEREL TR Iz D
LEZ LN,

1 EHMEDORE

A E D S I1E A EXAFULADLEL, GH»SHME T TRET 47 AR R
B3Nz Ozawaetal. (1998) EFENBH% I 754 EH A Parviconus tuberculosus (Tomlin)
1R & Cleobula sp. 46 MR E L TRl - #Er L7zo MBE X HWIZE X BKITIB L2 oK
EIREBRDOYA XDOEHIIREFENS DS, Cleobula sp. & —3E S NITEREEL, Wih
S HFHROERE~EM#IE T, B, BEOEXBIVFoNE, BAOHALE
DEIZDOWTERRD ), BEAMORFREOER O ER T L EHEMICHNT L2 &8
W& Ebhiz, T, FHSETEENLAR 21ToCTE205, 25 OEAED
b, DNFIZHRE X HICA T A EHA Cleobula figulina (Linnaeus)% 1 ik, ~Nv 2
7 A EIHA Chelyconus fulmen (Reeve)® 1 EMFFRA L, %D 44 BRI NA = F A4 EHA
Rhizoconus hyaena (Hwass) DA & FIF$ 512 F o 72,

Ozawa et al. (1998: Pl. 13, fig. 6) IZIX7/R 47z ESN2890 #EA (ESN 1244 B K0 N
G EREEOBERE S ; PL 1, fig. 6, PL 2, fig. 8) 1%, B O sutural ramp A5[M £ ¢
THAHZ L, sutural ramp BICHIBEZIBIRES R e w2 &, #E5E EAEERICAIE
LFRBIELONAZBUS 2L, BREDOAL S ITIERB L PEIC D BB ZIIRNRAED S h
T CEERLSIIHROMATFE L THNSLZ LT, ZOMOERE IZWPBRIZK S H
o CNOLDFB L WV ARERIIRAVA BT ICRAEEND, BBATVAL TN A IIBAE, 4
Y FE - TERTFEOSG - HARIROB W~ 8 T EICAER L, 24 OduRIE
Thsb (B - ##k, 1993 ; Rockel et al., 1995)

Ozawa et al. (1998: PL. 13, fig. 5) Z[RI/R & #1172 ESN2889 24 (PL. 1, fig. 7, PL. 2, fig. 9)
XFDOMOERE LKL T, BEXFEL ZONELDLT LMD convex THAH I &, #
AEEET EIZAEO W L, BB sutural ramp bMEFITFEHTH L Z &, FREHN
IO BB LT, ZOMOERLEIRFTES, INHEXRY T4 EHTL DBEIC
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I—HLTBY, TEERENENWNHEONY 371 EH A4 OBAEERE KL 72484
B, ARICEE SNz, 5B, Ny avf A HE, BERLEEUE»SABBIIHTT
DHFIH D IKIE 10 ~ 100m WZEB L TW5b  (Kira, 1962; Réckel ef al., 1995) o

B o 44 R, BROZEHOBRERLBIEOR S, 85 BRIEOHKIIERIAD LN
5500, WFRLLUTORER2EEL TS (Pl 1, figs. 1 -4, Pl 2, figs. 1-5,7)0 7
HbH, 1) sutural ramp 23[UA, BEEOHIEIL concave d L IEREERIZZ S L, 2)
sutural ramp FICIZHABE R IRSEIEAT 2 ~ 7T ABEH I NL T L, 3) BAHE LAEFIRI
ZV B TORRAIZ - 2 REICHEEET A2 &, 4) PERHRICIZERGIAAE U5 A5
BLEBICHEETHIE, 5) REBREHROEMSLIZLIERRSR - 24VEERT 2 &,
6) FRIELZBICIE D ) OAIRDELIRBAIAZED 5N B HY, KE EEICIE A5 A IR
HOHOLNBIBEELZNWI ETHbH, TNHDEEIE, #EEHLOBEHFRERLZE OZWTH
4 LF A4 EHA Rhizoconus hyaena DENE —FT 5, F72, REMRICE o/ RKRWair %
RAET BIEARDZD SNTze TD LD i/ 8% — 2 1d Rockel er al. (1995: PL. 14, figs. 14
-16) Lo TRRENTZBEN, TF A4 THADFNIZI—FKT D, BB, MM ITTAE
HAGHAE, 4 ¥ F - RO - MW B~ T ofk e 2R HIZAERL,
SAOIRIIE Y S - FTH S (Rockel et al., 1995)

FRL A4 EROKARBREA €74 L, RAE RICEFIREREZ5E S5 5 THEN
L LFAEHA X TED, LPLEDRS, GHAFTERA VN - RS FEOHE
WA ZF A EHAEREL, FKEBO—HBICENTEIHBIAIEY £ D EiZ sutural ramp DM
HHFEEL (Pl 1, fig. 5, PL 2, fig. 6), FOWHOATHIET S L KHBEDEA L XFIT
Ehv, ZCTINSDOKRABEDA EFVAHHENA T FAENA 2O LIRS L
T/H L EAEIE0O» 272, 2B, RABEOEARIZIEIRGOBEIIOVWTIUTO X
) BREMRNERIBOONE, Thbh, REELOBEERERLHHLETREGE TIZH

MD ——

(maximum diameter)

sutural
ramp

keel
H (height)

AH
(aperture height)
PMD

(positon of
l maximum diameter)

y

Fig. 3. S04 H 3 & OBHIIfE FT. Terms used in shell descriptions and measurements.
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BIROBERPEL, BEVPHUE5 47 (PL2,fig.7) &, #AEHEFOBIRERIZA U,
WRE DA SN BAZET B 0725 TERIEOIIER W REERIRIZ R 5 5 4 7 (PL. 2, fig.
1) 2T 5. ERFICIIEAE T OBREES T IEELBEIROBEZHT 5
FREESED SN (PL2,fig.4), TOWMEDERITERST 5, 58K, BENS T4 EN
A DEFEEEICOVTHREDOEOEMEREMFAT A2 e 0E TN 5,
NAZFAEHTAIZNE, BIEA VPO Y RAVTERTCEY T, FBTTofmt
% Rhizoconus hyaena hyaena (Hwass)& VY BE VBB LU T T 22 —F =729/ T 5
Rhizoconus hyaena concolor (Sowerby I _HifHAEED 5N Ty 5, R hyaena concolor 1%
R. hyaena hyena \ZHARTHRER X DV EMNL/VEL 2 L, REMERVIEE, KE2ELUC
R fIEH 2 & THBOIT 515 (Rockel et al., 1995) Rockel er al. (1995) &1 >~ F
2T ORI OTERDTRO 5NALZ L 218 L, R hyaena concolor % R. hyae-
na DA ER T/ L E L TNEDIFTWwWb, KHEREOEAREI, AlXs7
JBERD K TIX R. hyaena concolor & 3BT 505, KBOVEFEHRNE VI L DIZLLA
IR TwaEH (PL I, fig. 4 TSNS, RKHBIWEZELLZINODOL EH 1
&, 4 ¥ F - EREEBICHAT AN TF A EH A R hyaena DA b v 7552 Ma it
DOPMEF R IRBR I 04 % H AT ICAb B S €728 I sb L iifE s & 2,
Rhizoconus hyaena kakegawaensis n. subsp. 1 7 I NA TF A4 EHA (FHi) LT b

Abbreviation used:

AH: Aperture Height

ESN: Furukawa Museum, Nagoya University, Japan
H: Height

MD: Maximum Diameter

PMD: Position of Maximum Diameter of last whorl

Taxonomy

Order Caenogastropoda
Family Conidae
Genus Rhizoconus Morch, 1852

Rhizoconus hyaena kakegawaensis n. subsp.
(PL. 1, figs. 1 - 4; PL. 2, figs. 1 =5, 7)

1998 Cleobula sp.: Ozawa et al., p. 67, pl. 13, figs. 2a, 2b, 4a - 4c.

Type specimens: Holotype (ESN2887: Pl. 1, figs. 1a, 1b, Pl. 2, fig. 4); a mature specimen from peb-
ble conglomerate of the Dainichi Formation (upper Pliocene) exposed in a north-facing roadside
cliff at Gomyo, Kakegawa City, Shizuoka Prefecture, Japan (Lat. 34°47'25"N, Long. 138°026"E).
Paratypes-ESN 2888, 2921-2940; nineteen specimens collected with the holotype.

Material: In addition to the type material, twenty-four fragmented specimens were obtained from
the same locality.

Diagnosis: A subspecies of Rhizoconus hyaena (Hwass) characterized by an angulate to subangu-
late shoulder and a spiral keel just above the suture.

Description: The shell is medium-sized. The last whorl is conical to broadly conical, adapically
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convex, and its left side is slightly concave. The shoulder is angulate to subangulate. The spire is
low to moderately high, with its profile is concave to steps-like, and is characterized by a project-
ing multispiral protoconch and early teleoconch. Maximum diameter of the protoconch is 1.01 mm
(Holotype: ESN2887). The early postnuclear whorls are weakly tuberculate. The teleoconch sutur-
al ramps are flat to concave with a spiral keel just above the suture. The sutural ramps are sculp-
tured by two to seven distinct spiral grooves crossed by growth lines. Wrinkled spiral ribs occur on
the base, but the upper two-thirds of the body whorl is smooth. The shell surface is ornamented
with lighter-colored axial streaks that appear under ultraviolet light having a wave length of 352nm.
Measurements (mm):

H MD AH PMD
Holotype:
ESN2887 (Pl. 1, fig. 1, PL. 2, fig. 4) 40.79 22.44 35.75 30.52
Paratypes:

ESN2888 (PL. 1, fig. 4) 47.00 2593 40.48 33.52
ESN2921 (PL 1, fig. 2, PL. 2, fig. 1) 35.07 19.27 30.47 25.40
ESN2922 (Pl. 1, fig. 3, PL. 2, fig. 5) 39.27 20.91 33.56 28.48
ESN2923 (Pl. 2, fig. 2) 42.17 21.55 35.59 30.32
ESN2924 (P1. 2, fig. 3) 36.53 20.86 30.90 26.57
ESN2925 (P1. 2, fig. 7) 45.64+ 26.51 38.37+ 31.58+
ESN2926 18.08 8.51 14.50 13.26
ESN2927 25.68 13.73 21.57 18.32
ESN2928 28.04+ 15.51 25.89 22.09
ESN2929 30.92+ 17.57 24.45+ 21.02+
ESN2930 33.78 18.19 30.37 2547
ESN2931 34.55 20.75+ 29.41 24.80
ESN2932 35.44+ 20.21 30.70+ 25.78+
ESN2933 36.40 19.70 31.61 26.30
ESN2934 37.81+ 20.18 31.55+ 2691+
ESN2935 39.11 21.49 34.88 30.96
ESN2936 35.19+ 21.72 30.39+ 26.35+
ESN2937 40.96+ 22.77 3531+ 30.20+
ESN2938 48.19+ 27.58 41.43+ 35.26+

Comparison: Rhizoconus hyaena kakegawaensis n. subsp. most closely resembles Rhizoconus
hyaena hyaena (Hwass), now living in India, Indonesia and the South China Sea north to Hong
Kong, but differs from it by having concave sutural ramps, a spiral keel just above the suture, and
a more-angulate shoulder. This new subspecies also resembles Rhizoconus hyaena concolor
(Sowerby II), now living in the Solomon Islands and Papua New Guinea, in having an angulate to
subangulate shoulder, but differs from it by having a more-convex body whorl and a spiral keel just
above the suture. Rhizoconus hyaena kakegawaensis n. subsp. also resembles Rhizoconus lis-
chkeanus (Weinkauff, 1875) in having a concave to step-like spire profile and an angulate shoul-
der. However, the new subspecies differs from Rhizoconus lischkeanus in the following characters:
1) the left side of the base of R. hyaena kakegawaensis is concave and the base of R. lischkeanus
Is straight to slightly convex; 2) a spiral keel just above the suture is distinct in R. hyaena
kakegawaensis and obscure in R. lischkeanus; 3) distinct spiral grooves occur on all sutural ramps
in R. hyaena kakegawaensis, but become obsolete adaperturally in R. lischkeanus.

Distribution: Upper Pliocene, Dainichi Formation, Shizuoka Prefecture, central Japan (present
study).
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Etymology: The subspecies name refers to the Kakegawa area, the type locality of the Kakegawa-
type fauna, a Pliocene to early Pleistocene warm-water molluscan fauna that flourished on the
Pacific side of Southwest Japan.

Genus Cleobula Iredale, 1930

Cleobula figulina (Linnaeus, 1758)
(PL 1, fig. 6; P1. 2, fig. 8)

1758 Conus figulinus Linnaeus, p. 715, no. 267 (fide Kohn, 1992, p. 13 - 14, fig. 16).

1798 Cucullus buxeus Roding, p. 42, no. 530/49 (fide Kohn, 1992, p. 120, fig. 255).

1993 Conus figulinus violascens Barros e Cunha, Mem. Estud. Mus. Zool. Univ. Coimbra, (1), vol. 71, p.
37 - 38 (non vidi, fide Rockel et al., 1995, p. 93).

1962 Cleobula minima (Linnaeus): Kira, p. 106, pl. 38, fig. 6.

1986 Conus figulinus Linnaeus: Abbott & Dance, p. 250.

1995 Conus figulinus Linnaeus: Rockel et al., p. 93 — 94, pl. 13, figs. 12 - 16.

1998 Cleobula sp.: Ozawa et al., p. 67, pl. 13, figs. 6a — 6¢.

Material: ESN2890, a medium-sized specimen missing the posterior end of the outer lip, collected
from pebble conglomerate of the Dainichi Formation (upper Pliocene) exposed in a north-facing
roadside cliff at Gomyo, Kakegawa City, Shizuoka Prefecture, Japan (Lat. 34°47'25"N, Long.
138°026"E).

Description : The shell is medium-sized. The last whorl is broadly and ventricosely conical with its
left side sigmoidal. The shoulder is rounded, and the spire is low with a nearly straight outline. The
larval shell is dissolved and unknown. The teleoconch sutural ramps are flat to slightly convex. No
spiral’ grooves occur on the sutural ramps. The surface of the body whorl is ornamented with
numerous spiral ribs, which appear as a pattern of spiral lines under ultraviolet light having a wave
length of 352nm.

Measurements (mm): H 42.2, MD 25.0, AH 37.6, PMD 30.8 (ESN2890)

Distributions: Upper Pliocene, Dainichi Formation in Shizuoka Prefecture (present study), Living:
South of Tosa to Indonesia, Indian Ocean (Higo & Goto, 1993; Rockel et al., 1995).

Remarks: The coloration of spiral lines on the body whorl is a diagnostic character of Cleobula
figulina. This is the first record of Cleobula figulina from a Pliocene fauna in Japan.

Genus Chelyconus Morch, 1852

Chelyconus fulmen (Reeve, 1843)
(P1. 1, fig. 7; PL. 2, fig. 9)

1833 Conus modestus Sowerby I, pt. 28, fig. 19 (unused senior synonym; referred to the ICZN, fide Kohn,
1992, p. 242, fig. 466).

1848 Conus fulmen Reeve, pl. 39, sp. 215 (non vidi).

1956 Conus fulmen kirai Kuroda, p. 7 - 8.

1962 Chelyonus fulmen (Reeve): Kira, p. 105, pl. 37, fig. 18.

1970 Conus (Chelyconus) wistaria Shikama, p. 24 - 25, text-figs. 3, 4.

1986 Conus fulmen Reeve: Abbott & Dance, p. 257.

1990 Chelyconus fulmen (Reeve): Baba, p. 206 - 207, pl. 19, figs. 5a, 5b.

1995 Conus fulmen Reeve: Rockel er al., p. 105 - 106, pl. 16, figs. 1 - 4.

1998 Cleobula sp.: Ozawa et al., p. 67, pl. 13, figs. 5a - 5c.
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Material: ESN2889, a mature specimen missing the outer lip and the anterior end of siphonal canal,
collected from pebble conglomerate of the Dainichi Formation (upper Pliocene) exposed in a north-
facing roadside cliff at Gomyo, Kakegawa City, Shizuoka Prefecture, Japan (Lat. 34°4725"N,
Long. 138°026"E).

Description: The shell is medium-sized. The last whorl is ventricosely conical with its outline con-
vex adapically. The shoulder is subangulate to rounded. The spire is moderately high with its out-
line straight. The larval shell is dissolved and unknown. The early teleoconch is tuberculate. The
teleoconch sutural ramps are almost straight and sculptured by about four spiral grooves. The base
is ornamented by broad spiral ribs, but the upper two-thirds of the body whorl is smooth.
Measurements (mm): H 44.1+, MD 19.8, AH 36.3+, PMD 30.8+ (ESN2399).

Distributions: Upper Pliocene, Dainichi Formation in Shizuoka Prefecture (present study). Lower
Pleistocene, Umegase Formation in Chiba Prefecture (Baba, 1990). Living: South of Boso
Peninsula to Taiwan (Kira, 1962; Rockel et al, 1995).

Remarks: Chelconus fulmen resembles Conus (s.l.) kinoshitai (Kuroda, 1956) in shell characters,
but is distinguished from the latter by having a more-rounded shoulder. Chelyconus fulmen also
resembles Chelyonus circumcisus (Born, 1778), but differs from it by having a broader body whorl.
This is the first record of Chelyconus fulmen from a Pliocene fauna in Japan.
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Plate 1
(All figures in natural size)

1-4. Rizoconus hyaena kakegawaensis n. subsp. 7 A INA TF A4 EH A FHiFR)
1. Holotype (ESN2887) from the Upper Pliocene Dainichi Formation, Shizuoka Prefecture; 1a. apertural
Eiew; Ib. dorsal view. SEREFAEAR, i LIRS HEE, AEERFEHIEETEER
TR
2. Paratype (ESN2921); 2a. apertural view; 2b. dorsal view. BIEEA, [ L, [ AR,
3. Paratype (ESN2922); 3a. apertural view; 3b. dorsal view; 3c. apical view. BIERAEAR, [[ L, [F
L.
4. Paratype (ESN2888); 4a. apertural view; 4b. dorsal view; 4c. apical view. BIFEZUEEAR. [A LpE, [
LR
. Rhizoconus hyaena hyaena (Hwass) /A TS A €A
Recent specimen from Bombay, India; 5a. apertural view; 5b. dorsal view; Sc. apical view. ¥4 HEHE
K, A VT RKURARE,
6. Cleobula figulina (Linnaeus) A A €A
ESN2890, the Upper Pliocene Dainichi Formation, Shizuoka Prefecture; 6a. apertural view; 6b. dorsal
view; 6¢. apical view. Fl I FEEEF A H B RE, & B RELIRENIE & RHEERTE.
7. Chelyconus fulmen (Reeve) Ny a7 A EHA
ESN2889, the Upper Pliocene Dainichi Formation, Shizuoka Prefecture; 7a. apertural view; 7b. dorsal

view; 7c. apical view. #iff IR FEREREA H B, #lBRF B ENITEE TR,

9]
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Plate 1
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Plate 2
Views of enlarged spires

1-5, 7. Rizoconus hyaena kakegawaensis n. subsp. #7 H I NA TF 4 EH A (FiFr)
1. ESN2921 (Paratype) from the Upper Pliocene Dainichi Formation, Shizuoka Prefecture. BI#EzUEEA,
FRAE IR L IRERRTROR g e, A BRI G se BT,
. ENS2923 (Paratype) BIBEAAEAR, [ FEE, & LPTER.
. ESN2924 (Paratype) BIBEAEAR, [F] 1EE, [E LATER.
. ESN2887 (Holotype) BEEA, [F EREE, [F LFmE.
. ESN2922 (Paratype) BIBEAEA, [A] L, [A LPTik.
7. ESN2925 (Paratype) BIFEZUEEA, [ L, [ L.
6. Rhizoconus hyaena hyaena (Hwass) A T+ A EH A
Recent specimen from Bombay, India. A FLBHEAR, £ ¥ F - KA E.
8. Cleobula figulina (Linnaeus) AT A EH A
ESN2890, the Upper Pliocene Dainichi Formation, Shizuoka Prefecture. it [l - 3REEHHi A H & #E,
A B RN NRERT RS EHEERTR.
9. Chelyconus fulmen (Reeve) Ny I A EHA
ESN2889, the Upper Pliocene Dainichi Formation, Shizuoka Prefecture. &t & - 3F &85tk H J& e,
LB RF IR AU SRR AT .

(S IE ROV )
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Plate 2




