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A new specimen of the fossil tooth of a great white shark (Carcharodon carcharias) from
the Plio-Pleistocene Ananai Formation, Tonohama Group, Kochi, Shikoku, Japan

Takakuwa Yuji', TsuBamoto Takehisa’and KaTtaoka Yuta®
'Gunma Museum of Natural History: 1674-1, Kamikuroiwa, Tomioka, Gunma 370-2345, Japan
*Graduate School of Science and Engineering (Sczence Section) Ehzme University: 2-5, Bunkyo- cho Matsuyama,
Ehime 790-8577, Japan
*Faculty of Science, Ehime University: 2-5, Bunkyo-cho, Matsuyama, Ehime 790-8577, Japan

Abstract: We report here that a new fossil tooth specimen (EPSM2-220) of a great white shark, Carcharodon
carcharias from the Aki County, Kochi Prefecture, Japan. The specimen was found from excavated rocks of a
construction site of the Tano Tunnel, Tosa Kuroshio Tetsudo Co. (former JR Asa Line) at the border area of Tano and
Yasuda towns. Based on the lithological features of the fossil matrix, associated fossil and geological distribution,
the specimen is presumed to have been derived from the Plio-Pleistocene Ananai Formation (late Piacenzian to early
Gelasian) , Tonohama Group.

The specimen shows an almost complete crown and the proximal end of the root. The crown has a large-sized and
a broad triangular-shaped crown with a serration in proximal and distal cutting edges, though the crown lacks its tip.
Broad-wide shaped crown with serration, the angle of crown apex and its size suggests that EPSM2-220 is identified
as an anterior (A1 or A2) tooth in the upper left jaw.

The fossil sharks from of the Tonohama Group include six living genera in the surrounding waters of Kochi
Prefecture. There is a difference in the composition of genera between the Nobori and Ananai formations of the
Tonohama Group (The only exception is the C. carcharias) . The sedimentary depth of the two formations might be
related to the difference in composition. And the existence of the salmon shark, Lamna in the fossil record of the
Tonohama Group and its lack in the record of living species in surrounding waters of Kochi Prefecture may suggest
the result of their seasonal migration that is observed in the living population in the Northeastern Pacific.

Key Words: Carcharodon carcharias, shark, Chondrichthyes, fossil, Plio-Pleistocene, Ananai Formation, Tonohama Group, Kochi Prefecture
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Nichs, ZOFELVH -l & SN D P EAHE 2 HIT 3
WH72Y (ZAR R, 20047 E), I OHIAIZHE - %
MU OUTEC DTV, F 7z, 1987 (WF162) 4E4H1
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Fig. 1. The locality of the fossil tooth of the great white
shark, Carcharodon carcharias (EPSM2-220). The map added the
locality mark, some place names, and some symbols to the Geospatial
Information Authority of Japan’ s digital topographic map (tile) base map.

The asterisk indicates the putative fossil locality. The cross symbol indicates
the position of 36° 26’ N, 134° E.
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Mz 5 PEH U 7o R L1 % 5§ 2 T, Z 0D —
D& LTHE b AU 0 LRSS (ZHITELE ; Loc. 3)
T, ThAVOHHT® (FX0F )] »5HML
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Fig. 2. The geological map of the Plio-Pleistocene Tonohama Group. Modified from fig. 1 of Iwai et al. (2006) .
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H3. RAEERKRIOY AR (EPSM2-220). A. EMli@EE, B. wHlmE, C. &Com®l, D womdl, E. dilmB. 27 —in—
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Fig. 3. The fossil tooth of the great white shark, Carcharodon carcharias (EPSM2-220), from the Ananai Formation, Tonohama
Group, Kochi, Japan ; A. labial view, B. lingual view, C. proximal view, D. distal view, and E. coronal view. The scale bar equals 10mm. The brown part
in the matrix of C. (proximal view) is the proximal end of the root.
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SYSTEMATIC PALEONTOLOGY
HEMFREHE

Class Chondrichthyes HUXLEY, 1880
TR fai
Subclass Elasmobranchii BONAPARTE, 1838
L ]
Cohort Euselachii HAY, 1902
HH A X
Subcohort Neoselachiit COMPAGNO, 1977
v A X
Superorder Galeomorphii Compagno, 1973
AXIPRXEH
Order Lamniformes Berg, 1958
A AXIPAH
Famly Lamnidae Miiller et Henle, 1838
A AP AR
Genus Carcharodon A. Smith in Miiller et Henle, 1838
ARERDOYF AR

Carcharodon carcharias Linnaeus, 1758
BARYBaHYA
(143)
FRFEAEA : EPSM2-220 ([X3, BRI GRIAEYa [
R UL IR ] PIRREAR) .
LR © A2 25T,

HE ~ > 2 (K1, near
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xK1. B/ EEH (Bii—F#HR) OWMBHRECABHESMERILIINHTIDZENSOBDREBEDLE. XoLAoTIch s AX, AR
JRAEHRIC B T 2 B AR B2 O LA V=7 027353, SECEELATO LBV © (bfdsk) EEEs (1975, W« =&
(1991), EEFIZAH> (1996), =A « fEjE (2002), AGFSC 5 (BiERE) & (2006a, 2006b, 2006¢, 2006d) .

Table 1. The comparison between the elasmobranch fossils of the Plio-Pleistocene Tonohama Group and the living related
species, genera or its allies which distributed near Kochi Prefecture. The triangle symbol shows an occurrence of the elasmobranch fossil from
the Tonohama Group that identified to the same genus or closely related group of the living species. References for this table are as follows ; (Fossil) Uyeno et
al. (1975), Tanaka and Mimoto (1991), Uyeno et al. (1996), Mimoto and Sato (2002), and this paper ; (Living species) Endo (2006a, 2006b, 2006¢, and
2006d) .

AR REE k=

¢
i
s
3
i

RGN

Elasmobranchii 4 A2 FE
Selachii " X FX
Galeomorphii #* X I # % £H
Lamniformes X < # X §

Parotodus benedenii He - @] B - =& (1991) , =4 - f£iE (2002)
Mitsukurina owstoni </ 7 1) ' X O O - EBEs (199) , E=#E (2006a)
Lamna cf. ditropis % X 2 3 X L &IE RECH O — EFFEA (1996) , EFE (2006a)
Carcharodon carcharias 772 A X @] O O EFEH (1975) , HF - =& (1991) , EFEFH (1996) , @B (20062) , AHE
Isurus oxyrinchus 7 A4 X O @] — A - =& (1991) , EEiFH (1996) , E#E (2006a)
Pseudocarcharias kamoharai < X7 = @] - - = (2006 a)
Megachasma pelagios * 1< 7 X X O — - (2006 @)
Cetorhinus maximus 7 /N3 X @] - - g (2006 a)
Alopias pelagicus =% ') @] - EHE (2006 a)
Alopias supercilosus /~NF 7 L O — - ik (2006 a)
Carcharhiniformes X ¥ AH X B
Carcharhinidae X > A X &}
Carcharhinus sp. * ¥ AY X BD—1& A O — B - =& (1991)
Carcharhinus brevipinna /7% X O - - = (2006b)
Carcharhinus dussumieri X X/ FH X @] - - i (2006b)
Carcharhinus falciformis 7 2~ 77U 4 X @] — - EHE (2006b)
Sphyrna?sp. ¥ 2 E VX E? D—F& A — @] B - =& (1991)
Sphyrna lewini 7 h 3 27 H X O — - EHE (2006b)
Sphyrna zygaena > A3 2 E 7 H X O — - ik (2006b)
Galeocerdo cuvier A 2 FH X O - - S (2006b)
Prionace glauca 3> ¥ 1) ¥ X O — — =i (2006b)
Rhizoprionodon oligolinx 7> 37 H X @] — - EHE (2006b)
Rhizoprionodon acutus & 75> 2 O — — EHE (2006b)
Scoliodon laticaudus 731 7> 374 X O - - =k (2006b)
Squalomorphii Y / # 4 FH
Squatiniformes 1 X H' X B
Squatinidae /1 X ' X &l
Squatina sp. h A Y X BD—F& AN — O HeE - =& (1991)
Squatina japonica 11 2 Y % @] - - = (20060)
Squatina nebulosa 3 B H X O - - R (2006¢)
Squatina formosa X A 7> 30 H X O — — FEE (2006¢)
Selachii gen. et sp. indet. ¥ X DO —1E (D #HER) A O - EFEH (1975)
Batoidea T A FB[X
Batoidea gen. et sp. indet. T 8D —1& (&) A — O B - =& (1991)
IREBEEHE DR ETE
Elasmobranchii gen. et sp. indet. iREBBD—T& (HiE) A (@) - Hep - =& (1991)
Tano tunnel, Aki County, Kochi Prefecture) . Piacenzian] to early Pleistocene [early Gelasian]) .
FEHEEE  J5 /@R /XNE  (Ananai Formation, Tonohama St B B KB E S42. 7mm+, g SH ER-2 UH ] oD B
Group) . 38.9mm, WEEME41.4mm, B R MEIE10.9mm, RIHO ML

E S o 1% R I~ w0 B i (late Pliocene [late (e DLy 5 R (HEE) ZH5AZEHR & B0
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THISINHE IR T, ORI o ADZh
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P AFDS L, RAyaP A, IhF TICaateil
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2016) H3FEMIIRHE b5 % HERLER 51 12 &t 6 8 D & T RE
T2 Ld, ERROE L EOHERTRE L OGE R
BLTWaE2d Lk,

A, FE U TEPEA R & A 7 & i O R S
D HIERI TV 2 BUERME (&, 2006a, 2006b, 2006c,
2006d) O HE T 5. F A IH A HLamniformes T,
BUEFREDSHI 5N 2 7Im8TE (& BE, 2006a) OHIT, #iiEE
Do3a b K » AJgParotodus % [F AL T4)E4TED 5 B JF
JRJEREDRLE D H B DI AR AWF R, TAFERA, I
VY ADIEIETH S (LEFIEH, 19755 HP - =&,
1991 5 L¥FIZ A2, 1996, AHHSC) .

A ¥aH X HCarcharhiniformes T (3, WEERE N TV 26F
17)E28fE D BIAFE (G, 2006b) DS 5, ./ EEHO
DD EZOEIATAYARO A YA R EO—fE > 2
EIPARO Y 2B PR EO—FED2EDOHTH L. Bl
ARETR A DO RAFEETTIE, 2TV A)E 26D
HMBSNTVS GEBE 2006b) . TR 2 BEIEE L 9D
LB LOEEO FEEREL S, AP ad X g0 B4
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DHE S T3 (Linetal, 2022). ZAAHOHFTY b
Z % A RlScyliorhinidae, X A 7 > A |Proscyllidae, F b
o X flPseudotriakidae, K F 9 X £} Triakidae (X i / & &
BB ST, ENTH CORROIFRIIFLEALM. &
BEEALDHML, BUEMPBEEO LA AR & FIc
BT EIUE, BB/ WEREEO X Doy A Hba LV
TOMER S 5NN Z WO T ORFE D g h ] fE I
ndEZLNS.
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1) 378 D B A 03 i B S T LS T U % 03 GREE,
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BIEAR L SBOBUVEME OB ETH L.

—77, J /U e PEAR B oD vh T IR R 3 i T o B
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T, MEEE GEE - EE, 1973 5 EHEE A, 2013), =&
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VTSR T 2 3 A I P RXD—EHILT XY AVERED
NN« ) T V=7 R E AL O M BGEI £ TRETB T
52BN TV S (Weng et al., 2005) . Al D 3 A= {4
BRECHERS NIc CDITEI S A — 2 2 F 8T 5 L, B
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HOEHBEEEFRL TSN EZ SIS .

HE

RAMXDUEICHIZY, HDITHERZ RN L 72 & AKRIERE
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KECEH#HT 2. 2o, BHBUIK (FR—IVKY)
LIREAOWIICET2HE 2 0778 &, IIRBHEK (%
RIS B2 1213, EPSM2-220 DIEARZ G IZ B 7z >
THEAZK > T EW e, BHZ TR (STt s)
WIS T WAV Enie, INFFERIK R
FAROEYI) 12X, /7 EEROME & bficon
TS 22720 e, BRI IR A A 280 [ O ARASHB 2 1
Tz, FEFTOBUE R R 20 Y A OB RN BIEE DB
Rl b, MYHERAELE L THRA AT %
MoTwe/iwniz, ZLTHEHERK BRERY - Rfad
SEAEFY S —) OERICE ST, ARSI ARIEICUE
Intz. PLEOBEKRICELEHILZHRL ET5.
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