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The first fossil discoveries of diodontid tooth plates were

reported from the Miocene Sakurada and Shimoshiroiwa for-
mations of the Yugashima Group in the Izu Peninsula. Based on
the number of tooth plates and their arrangement on the occlusal
surface, the specimens are identified as Diodon spp. The Yu-
gashima Group consists mainly of volcanic rocks and shallow
marine deposits during the Middle to Late Miocene when the Izu
Peninsula (originally “islands”) was located in the south of Hon-
shu. The occurrence of Diodon, a fish typically inhabiting trop-
ical to temperate seas, from the Yugashima Group consistently
supports the paleoceanographic conditions inferred from tropical
foraminiferal and molluscan fossils.

NIV RURE 7 7HIEL, BAERMTIE 7)E 18 1
PHENTHEYD, B~z o, =KD
9 3 (Leis, 2006; Nelson et al., 2016 ; 33, 2017). HA
SIETEND 2 RYEDINY &R Diodon holocanthus
Linnaeus, 1758, & bWV I 11D & v
1804, ¥t /N1 ¥z KR 2 D. epdouxii Brisout de Barneville,
1846, 3 XX 7% D. hystrix Linnaeus, 1758, A ¥ H+7 78
DA ¥ H 3T 5 Chilomycterus reticulatus (Linnaeus, 1758), ¥5
KUEALRA T HFTTIEDAA ZA T %7 J Cyclichthys
orbicularis (Bloch, 1785), A V) 7 % C. spilostylus (Leis and
Randall, 1982) D 3 J& 7T FWH 5N T2 (Leis, 2006 ; ¥
e LR, 20135 KT, 2017 5 ARENE A, 2026 5 AKS,

7R > D. liturosus Shaw,

s ERBEISER LNV RVEMLRA

2026).

NIVLEYRVBELIBZENISEREDHELE SN
5itAE, REDEDET T VN EEREIHR Gramame
Formation (Maastrichtian) M 5/\U & 2RV FLRFERE &
FEABND FHEENREEN TS (Gallo et al,, 2009). Z

DIEH, AROEHRILARZZEIENTWSD, (LA
T, 1ZVTDEYT « RIVADWHHN S, Prodiodon
tenuispinus (Agassiz, 1844), P. erinaceus (Agassiz, 1844),
Heptadiodon echinus (Heckel, 1854), Zignodon fornasieroae
Tyler and Santini, 2002 MNF#E TN THH, a— AP XILH
HI% Gorny Luch ¢ Kuma Horizon (B8 HED) 1B Th
Pshekhadiodon parini Bannikov and Tyler, 1997 D& T
% (Tyler and Santini, 2002). TN 5E/N\V ¥ R B O
HREICE T 5 EEZ 5N TS (Ridolfi etal., 2025).

HAS ST, Ny RBOWRIEADHTEE =R
FEDSREH L THD, Wit Tl s I =1 O =&
BE=IRRE (20 - BB, 2002), SEHH#ECEEHIRESTO
i (LEFED, 1996), TEERBk riiosk FEittitE Gh

I, 1975), HEHHM T ERREOTAREOAIER
HEHER) (RANZ A, 1988), R B SOM L EIE (=
ARG (EHIED, 1990), Ml AN ORISR S E

RO HFAINE (EEED, 1974) HEN) YR
VAR ERE Diodon sp. & U THILGAIwMETNT NS
(Figs. 1,2). HARMKL UTLAREIZV LIEE 20k
RO, SEE, HMHEAKIC X > THREEEO TS »
SBEEPONV VR BORILAaN X L > THAE
Nz AWETRE, TNSZMEL, ZTONHEHEER
BRICHED W Tl 7 B REHERT: O O LK D T B BT 2
29 5.

MREBE
RFFHTHOIAL AT FREOEARZ iz, i
JITUR ST A diy oD B -l BR 19 ) 8 T K @ KPM-NNV 1255,
1259, 1260, S U D ICHIEREEEEh I 2 — 7 Lk
SPMN-FL 25011, 25012, 25013, 25014, 25015, 25016, 25017,
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(Naha limestone)

Loc. Locality Horizon Age Reference
1 Diodon sp. Shiriya, Aomori  fissure deposits Pleistocene Hasegawa et al. (1988)
2 Diodon sp. Choshi, Chiba Naarai Formation Pliocene Itoigawa et al. (1975)
3 Diodon sp. Miura, Kanagawa Misaki Formation Miocene Goto and Uyeno (2002) 0
4 Diodon spp. Izu, Shizuoka Yugashima Group Miocene This study
5 Diodon sp. Muroto, Kochi Nobori Formation Pliocene Uyeno et al. (1996)
Tokunoshima, festnes g
6 Diodon sp. : Formation Pleistocene Tomita et al. (1990)
Kagoshima . +
(Itokina Formation)
7 D{odon oA Tamaki, Okinawa Chinen Formation Pleistocene Uyeno et al. (1974)
Diodon sp. C
8 Diodon sp.B Itoman, Okinawa NELE [ROENE Pleistocene Uyeno et al. (1974)

B Pleistocene
A Pliocene
() Miocene

Fig. 1. Locality map of fossil Diodontidae from Japan.

25018. X7z, HHRD 7 &I E R AEYIE T O X
= 7 % Diodon hystrix O ¥l E & #% £ A (MSN POV-436,
351) OBIWEATo o, B AT & Nikon D5300 5 X T
digiCamControl (URL: 2026 4F 6 F 23 H¥I{E) =MWz,

s E IR

PEREORBEIHE, FITHE =R LUFO NS
I A TEDN TS, ThX THE =IO S 6D
IR SN TR S T2, fll « /UK (2022) 12 &
D PR EBOBE KA I /09 % IR i — iRk

EENOZABOIKE GRIARHE) OB RS Akl —
FADORBEILIRD R E Nz, FEEEORE =L
FEOHE R KO E A, EIESESHOMTZE L <,
BURZEIC K 0 EPBEMNHEICE > TOIRWETE H
%. ZTOOWMREMTEFXTEERZSZH, /I - HE
(1980) 1T & > T 1980 FARE TORWIZEAE DJEFIX I3 VR
HENTW5. K CIEHAMEES (2006) 1IZHEwy, H
AEBOFER 2R ERE (G BIER D, G BE
B, FEERE, BEEREE LTXS9 5 (Fig 3). ThE
TG 7 Bigieh g o ORI R, £k
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Fig. 2. Stratigraphic horizon of Diodontidae fossils in the Japanese Archipelago. Figure produced with TSCreator Ver. 8.1 (URL).

P —/ NG RS 2 SO N REEZIH S MNCT 2% 1T
B - iAo R U RHMEA I BRI S 7R B,
WYL R VRO AL, BESERRARTT & 5 EHT IS
DT B BEEREE OGRS, HEh PRSI
9% NHAEORIKEW SN SR L.

PR L, S R RISV T % B KARRA IR T &
VRIS A % (Fig. 4). ABEIEIRAIED (1970)
D% BEREPERICHYS L, FIUfESED 57k i3
MHERITH B e EZSNTWS (MH, 2015). MHE
WICIEEBOAPERDPEEL TH D, REEICTENS
LA PCE RRIGHT)  ZRHA IS & ) Ca (AT,

& ERICEENSMAIKE RRIGHD) XS h T3
(Figs. 3, 4). 1L%&, 1=F, BIGRER, AKEF > /1t
DXL S CN4 15 (T @ 14.91-13.53 Ma) (ZHH
%9 % (Okada et al., 1986 ; i, 1987). —75, AKX
BB A LR OSBRI D & N4 (Bt
11.67-10.54 Ma) X HEE N TV D (UK, 1981; Ibaraki,
1990).
INHDAKERN SITERET > T4 T LA A,
w PR EN Y Db A WIS 2 (] X 1, Tomida and
Kadota, 2012, 2014 ; FHH, 2015; Tomida et al., 2021). F 7=,
YPHIRO K S G - Bt omkEtaz2 <&
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Fig. 3. Stratigraphic division of the Neogene-Quaternary in the Izu Peninsula (after Geological Society of Japan, 2006).
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“TBas
Shimoshiroiwa

0 km 50 km

Fig. 4. Locality map of fossil Diodontidae from the Izu Penin-
sula. Red circles: fossil localities; green shading: Miocene of
the Yugashima Group.

e, bthazaEd 20K AHEO R IES{AT
brEEZALNTE (EH - FH, 2012 ; [IH, 2015).
S5, IERAPGEOY Y IRAF LD AIKETEDN
TWVWBTEMNE, KESOmLIETHR LIz HEEEINT
W5 (MH, 2015). NV RUROLAEY EDLA
EHELTHAEINTHD, L& - R - Ao DidHh
R, WO DRBIARFEZEZ 5N 5.
THEEEE, PaditEEIc L, RK (1955) ©
HEEICEBICHY T 5. A, B a, MARICS,
MRS, KILAMEE S 20 LS, Haxizid
HRIKED S, HeaRERE, BSRURKEES
MO E NS GRI, 1955). FHAEBOHOAKER
D BT K FLH Nephrolepidina japonica I3 L, 1
ISR —FE, AR EDILADENDED 5N
% (eRHEh, 1969). NU VR VEOLA S HEBEIX
HWamh Sl Ule, HEREREAIZ IR A LR D Hanzawaia
nipponica TEMNEL, 7K 200 m LUK DA HENFEE LTz
ANEEOHERERIE L BEZ D NTWS UL, 1982).
THEE»SHELT 2 A LB LA N14 47 (11.67-
10.54 Ma) ICHHY9 B M2 8 SIS EH (Saito, 1963),
AT NIT 45 (R 2RO % Nephrolepidina
rutteni INILPET % (Matsumaru, 1981, 2017; Matsumaru et al.,
1981). & 51T, [IKE T > /b D Catinater coalitus h’
PEH L CN6-8a #7 (10.9-8.6 Ma) IcKkftbkE Nz & (M,
1987) ZEE A% &, THAEEOERISERIHFIH O
THZMREMED @ (I, 1987 5 AL+ JUR, 2022).

Diodon spp.
NV RVBEREAERE
(Figs. 5-8)

1EEX KPM-NNV 1255 (Fig. 5SA1-A6), b : Al |
Hia, pEHEYE  TEEE GRITTHETD).

ik KMok T, Gy BEMEONY YRR
LD T EARIFIREEDN R VEEAR T, im0 34.69
mm, BEHE 20.18 mm, FEX 19.17 mm TH 5 (Table 1).
BEmEEE LG ENER TR BBIXZEAEZET S
Y, IS 2R EmBE BB X 2B Zz2 L TH
D, BHBATD. ERRETEACHMNTED, Dl
B 24 KOWRMNRD S5ND. BRI Tl b m hY
<, HHNCEDN S I ONMWFEC KB NTHNRD LN,
WEMEL 72D, ATHZHKT 2. BETZIKT 5 bk
B 11-12 KT H 5. 1 OBHRIETE L, D%
AR —T 2 59 5. RO S TN E & 51
ICHEEN D D, O LICHDEERS. T ORFERIEFEC
KXo THARLTWBENNH S E DD LT O MR OB
I EAHBIE U <& EMImEH CHHBICBISR SN S,

}EA& KPM-NNV 1259 (Fig. 5SB1-B2), pEdh: (Ao F
Ha, pEHEE  TEaE GRITTHsETD).

SRE A BICENOE O DMMESNTE D, I
BEOOME 10,05 mm (HEE 20.10 mm),  Hib e 8.56 mm, B
#1347 mm TH5. B ZEWEHEIEBELZ
BEZREL, SO, Dk et 11 O MEIRA R
BoN, ZD5H MO AT ZHKT 2. MATH
R % AR O EH IR IZFMANA—T9 5.

1EA KPM-NNV 1260 (Fig. 5C1-C2), Ml : Fdi ®
Hia, PEHEYE : NEEE I,

SE EREBICHERO MR ESNTED, I
LR 9.67 mm (HEE 19.34 mm), RS 14.83 mm, FHiF
£ 1201 mm TH 5. BAMBIXIREmBEBELT
FHZRLTED, BOEFTD. 27 Es 17 KOk
NRBHHEN, ZDHH 8 KDMRMM I ZHEKT 5.

1E& SPMN-FL 25012 (Fig. 6A1-A3), JEHl @ BRI
IRTHT AR, P YE © At poa ().

SE ErREBICHEINOE MR ESNTED, I
EOVE 16.14 mm (HEE 32.28 mm), MM = 12.70 mm, =
1276 mm TH 2. EHHEBIRZEREHEHE BB
ZWAEZRELTED, DLt BROKERDZED 5
N, 2055 67T MOERDKAHZHENT 5. BEHT
bR & B & DRNIZIE SN TH S, Fiz, WETHZMER
T 5 itk DOE I EHANE T —79 %.

1EA& SPMN-FL 25011 (Fig. 6B1-B4), MMl @ 25
IRTHTYTAS, PEHEYE @ AT LA PCs (R i) .

LR O MR T, s O R 25.58 mm, PR
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Table 1. List of fossils of Diodon from the Yugashima Group used in this study.

Width (mm) Height (mm) Depth (mm) Number of tooth-plate batteries Crushing-surface batteries

Catalogue No.

KPM-NNV 1255

Horizon

Shimoshiroiwa Formation
Shimoshiroiwa Formation
Shimoshiroiwa Formation

Locality

11-12

24

11+

19.17

20.18

34.69
10.05
9.67

25.58

Izu City
Izu City
Izu City

8+

13.47

12.01
21.22

8.56
14.83

17.13

KPM-NNV 1259

17+

KPM-NNV 1260

Miyata et al. — Diodontid fossils from the Miocene of the Yugashima Group

10-12

23+

1
2
3
4
5
6
7
8

67+

8+
10+
4-5+

6+
89

8-9

— o — — —

12.76
17.24
15.81

12.70
8.38+
11.96

16.14
26.78

11.91
11.10
18.69
21.43

23.81

18.50

7.25
14.74

9.09
16.38
13.61

11+

6.07
14.94

19+

— o e e e e

SPMN-FL 250

Ena limestone of Sakurada Formation

Matsuzaki-cho, Kamo-gun

SPMN-FL 250

Ikeshiro limestone of Sakurada Formation

Matsuzaki-cho, Kamo-gun

N
N
N
N
N
N

B I R A1

B IR = =
—_ = ===

B =

SPMN-FL 250

Nishina limestone of Sakurada Formation

Kamo-gun

P B B P B
P R R R B R

IRt BT B P B |

B 1713 mm, BEF 2122 mm Th5. BlHEETIEES
XEmfaz 29 20, BEMNmEH X 2EREmgidss s
ZHMEZRELTED, EHHRETEAIKTPNTNS
Dzl &d B ROBEIRNRDENS. VAE@W@$6
TR S 2 EE 10-12 TH 5. | RO MHIEE <,
B2 5 bR O & Hl ORI EIRRZ 29 5.

1EA SPMN-FL 25018 (Fig. 6C1-C3), Ml @ BSHlvE
PORTR, PEHEYE B R IE (R,

RE WHoMRKNREINTED, dELeE23.81

B S 14.94 mm, B 5% 13.61l mm TH 5. WA

BHIBEXZUARELELTVS. Dl s 19KRDHE
WRDEN, ZD 55 8-9 ORI A ZHEK T 5.
WSETE O B & piAR & DEEFUIFEIC K D SN TH 5.
TR D B AR D W A T D FR A S 500 [H1 25 7 6D Tl AR
fnchH—79%.

124 SPMN-FL 25015 (Fig. 7A1-A3), FEHl @ B5SHTE
PEHTE), PEHEYE  REE A ARE (R,

RE AoOMRNMAMESNTE D, ERRZEICH
WRABE WS 75> THE T 5. 08 11.10 mm, M
Wi 7.25 mm, 'HEAE 1850 mm TH 3. BEHBIIHE
XZHEMEZZ LTS, Dind & EWROBIUIRE L
TWVaH, Ll ed 10 KOERNRDEN, TD5B5
4-5 ORI AT Z RN T 5. AT 2K % Btk
OEHIORIIBRERIRZ T 5.

$EA& SPMN-FL 25017 (Fig. 8A1-A2) FEHl : 2 SERVE
FEHTE)I, PEHEYE  RemE A aKE (R,

RE WO REINTED, ERfRZEICH
N E NSNS TN TNIE T 5. s eE 21.43
mm, HfE 6.07 mm, FiERX 1638 mm TH 5. MAHIE
BEBRZHAZRH U =MAEEZELTED, Dialtd
11 D BRDFED SN, ZD D5 8-9 KD M A ST
ZHERR S B, WO A<, REKT % thitik D&l
SHERIRZ 2T 5.

$24& SPMN-FL 25016 (Fig. 8B1-B2) pFEHl : &5 ELvE
PYERTE)I, PEHEUE @ RmE ) A kE (R,

RE ERRMAEBICRROE DM EINTWS. I
EODPE 18.69 mm (HE%E 37.38 mm), Mtk 14.74 mm, /=
FHE9.09mm TH 5. BB XZEREmEIEBH X
ZHAEEREL TV, Dl bd 16 OB ZED 5
N, ZD5H 6 MOBEHRDRETHZREKT 5.

1EA SPMN-FL 25014 (Fig. 8C1-C2) pEHh : B SKER VS
PEHTE)I, PEHEYE @ ) AP E($@¢ﬁﬁ)

RBE FhRERICHROESNREEINTED,
O 11.91 mm (HEEUTEOEE 23.82 mm), Mtk 11.96
mm, FE 1581 mm Ths. BAHEIZBE XM
BrERELTED, Pl Lt 1TROBEKDPREDENS.
IS TN RFEN L < A5 T, MY % thitkid A7z <
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Fig. 5. The tooth plate fossils of Diodon spp. from the Shimoshiroiwa Formation. (A1-A6: KPM-NNV 1255; B1-B2: KPM-NNV
1259; C1-C2: KPM-NNV 1260). A1, B1, C1: occlusal view; A2: ventral view; A3: labial view; A4: lingual view; A5, A6, B2, C2:
lateral view.
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Fig. 6. The tooth plate fossils of Diodon spp. from Ikeshiro (A1-A3: SPMN-FL 25012), Ena (B1-B4: SPMN-FL 25011), and Nishina
(C1-C3: SPMN-FL 25018) limestones of the Sakurada Formation. A1, B1, C1: occlusal view; A2, B2, C2: lingual view; A3, B3,
C3: lateral view; B4: ventral view.

EH 10 MOEIRMNED SN S, BEHRORAZIFH<, #  FEErE)il, ErEE R pcs (R .
9 % AR O EH R ORISR E LR Z 2T 5. RE AmomRNMAMEINTE D, [ERREEICT
1A SPMN-FL 25013 (Fig. 8D1-D3) pifh @ KA @O HWCE FINTMNBE T 5. JEiE 08 26.78 mm,
Ichthy 69 | 2026 | 46




Miyata et al. — Diodontid fossils from the Miocene of the Yugashima Group

Fig. 7. The tooth plate fossil of Diodon sp. from Shirakawa limestone of the Sakurada Formation. (A1-A3: SPMN-FL 25015). Al:
mode of occurrence of tooth plates in limestone; A2: lingual view; A3: occlusal view.

HM s 8.38 mm, FEH 1724 mm TH 5. WMATHE TS
BXZHARZELTED, 2a Lt 10 KOBEHRAEE
HoND. BEHZHKT %3 DR < L 8 Dbkt
NRHHNZM, WEHEH ORI DOEIETHNT
W5, HEEKT 2 Bt D ERIORBIIBERQERIRZ 2 L, Ml
& MR & DRIDE A IZ/NE L.

R

SEEEMRET  Schultz 2006) 12 XN, FrE=FM1 5

EHT NIV RVREEZENTVAILAEBER
@D Chilomycterus ¥ Diodon DA, #ai)E D Oligodiodon,
Kyrtogymnodon 73 H1 5 11T\ 5. Oligodiodon |3 1k D %
F MR 7 BTG T 2 MR % bt e 4 KRR T H
2L, EoIEmMANSHT 28T, Gy BER
FEDON) YR RHMEA S Y T E 550, [[EkIC
Kyrtogymnodon |3 oD 8 ¥, "G Z MK S % Mk A
W 14 BHEETH B T &, A TESTH AT
G BEFENY 2R U RHMEA L IR RE S,
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Fig. 8. The tooth plate fossils of Diodon spp. from Shirakawa limestone of the Sakurada Formation. (A1-A2: SPMN-FL 25017; B1—
B2: SPMN-FL 25016; C1-C2: SPMN-FL 25014; D1-D3: SPMN-FL 25013). A1, C1, D1: occlusal view; A2, B2, D3: lateral view;
B1: ventral view; C2, D2: labial view.

Tyler (1980) 35 & OF Aguilera et al. (2017) TlE, A HF  63-550 mm DN\ v 2RV IE TIEHEHED 540 K TH 5.

T TlEEN 2 VARV BDORIREDMAY A RITHEBEE —)5, AR 72-580 mm O A A F T JTEOGE T,

IKHNd 52 Lz2/RLlz. TNHDOWRIC KAUSHEHERE  WREE 7-18 /T, NV EVAVEDED LD &R0,
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7z, NIEBVRVETIE 924 OB ATICHS
N, A VHFT VBT 2-4 OB ETICED BN
% (Aguilera et al., 2017). —J5, AA XA THFTTIED
WD 2 A TWE A AF T TIROMREFREFEL TNTEH
D, Schultz 2006) TIZA > HF T TI@ERAA XA HF
T 7@ 812 DMt TR E N, TR ZHER S 5 b
WuLﬁw N Y VRV EDBE IR ERK 37 O Mt
5730, WEHZHEKT 2 MkiE 22 e LT3

L,{L@ TEeMD, FRHHRED 20 DL RS EZ’L%TEI
FAJEPFED KPM-NNV 1255 38 X UVLAE A KA FED SPMN-FL
25011 4%, NI RVARVBICAESNS. £, WETZE
KERK ™ 2 BARERY 9 BLL B & HEE T NS HEA [SPMN-FL
25017, SPMN-FL 25014, SPMN-FL 25013 ( [1)I| ), SPMN-
FL 25018 ({=#}), KPM-NNV 1259 (FEI#E)] BN T
ENVEYRVBEAEETNS. TOMDEEAR [KPM-
NNV 1260 (RF1%), SPMN-FL 25012 (#1{8), SPMN-FL
25016, SPMN-FL 25015 (F9)ID] i DWW TidmthMb Ak
RO TRENRD HND 128, KIS A TH O
MR N RV EL D DR, LA,
ChZz2ZR L CEWAH 2T % ity 5 KL EE R
Mbons L, BEMZIT 5 WERMDEOHCIRZ 29
528 AIHEFTITRBRAAZATHFTTIRTIIRED
WIRERT ) BEZDE, AVHFTITBRAARAY
AFT7TRBEDENV LV RVBICFAEI NS DHPEYT
hHBHLEIBNS.

L, By EEREOND YRV EOwRERIEA X
KPM-NNV 1255 D & 5 I it DHVE DM T 5, bl
DEEFENIENE DX, SPMN-FL 25014 0 X 5 | BFEM A

WS 5L D% EWRIIEREICERDEDENS. TNb
OISO TREED RV, EBREOZE, & 1<
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Fig. 9. Fossil records of Diodon in the world. The numbers of each location correspond to Table 2.
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Table 2. List of fossil records of extinct species of Diodon from the Cenozoic localities.

Species Country Region Age Main reference
1 D. serratus Venezuela Quebrada Honda, Urumaco Middle Miocene Aguilera et al. (2017)
2 D. scillae Cuba Cueva sin Nombre, La Havana Late Miocene to early Pliocene ~ Aguilera et al. (2017)
3 D. scillae Spain Canary Islands Late Miocene to early Pliocene  Aguilera et al. (2017)
4 D. scillae Italy Puglia Late Miocene to early Pliocene  Betancort et al. (2016)
5 D. scillae France Bretagne Late Miocene to early Pliocene  Leriche (1957)
6 D. diodon France Villenave-d'Omon Late Miocene Delfortrie (1871)
7 D. heterodon France Léognan Late Miocene Delfortrie (1871)
8 D. corsicanus  France Bonifacio, Corse Miocene Bellwood et al. (2019)
9 D. corsicanus  Ttaly Tortoniano Miocene Portis (1889)
10 D. italicus Italy S. Bartolomeo (Monferrato) Middle Miocene de Alessandri (1895)
11 D. stenodus Italy Piedmont, Colli di Torino Miocene (Langhian) Manni (2015), Portis (1889)
12 D. platyodus Italy Piedmont, S. Trinita Oligocene (Rupelian) Manni (2015), Portis (1889)
13 D. gigantodus  Ttaly Latium Eocene (Bartonian) Manni (2015), Portis (1889)
14 D. meristodus  Italy Gassino cav. Eocene (Bartonian) Portis (1889)
15 D. "rovasendae" ltaly Gassino Eocene (Bartonian) Portis (1889)
16 D. foleyi Myanmar Ramri Island Eocene Lydekker (1880, 1886)
17 D. sigma Indonesia Java Island Miocene Aguilera et al. (2017)
18 D. sinhaleyus ~ Sri Lanka Ceylon Miocene Deraniyagala (1937)
19 D. formosus Australia  Grange Burn, Western Victoria Late Pliocene (base of the Kalim- Chapman and Pritchard (1907)

nan Stage)
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