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<Short Note>

AFE AAEZNA A58 ol ofut

AFE AFEZOIN HIEE NG Agow AT WA A& Mot Carcharodon carcha
ra] Sl % 4129 o AT A4l spokel} HAREE R of 3] 2 a4
Zo] oldl A]7]9) AFE Aeke] sj4 LEL oF 14-23C L2 HEYSE o 5 k.

FRO:AFE, AAEZ, Wiote], o

Yuong-Nam Lee, Hang-Jae Lee and Jae-Ha Hwang, 2014, Great white shark tooth from the Seogwipo Formation,
Jeju Island. Journal of the Geological Society of Korea. v. 50, no. 5, p. 643-647

ABSTRACT: A vertebrate fossil is described for the first time from the Seogwipo Formation, Jeju Island. It is an
isolated tooth of a great white shark (Carcharodon carcharias), indicating that great white sharks lived in the
nearshore of Jeju Island more than 410,000 years ago. This discovery suggests that the sea surface temperature

(SST) was warm (14~23C) when the shark tooth bearing unit was deposited in Jeju Island.

Key words: Jeju Island, Seogwipo Formation, great white shark, tooth

(Yuong-Nam Lee, Hang-Jae Lee and Jae-Ha Hwang, Geological Research Division, Korea Institute of Geoscience
and Mineral Resources, 124 Gwahang-no, Yueong-gu, Daejeon 305-350, Republic of Korea)
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1.5 km, ¢F40 m FAZ =& 9] QIth 19234 o] #]
ol HSE 5}410] 2T F(Yokoyama, 1923),
19319 Y&l 2} Haraguchiof 93| AAxEZS
=2 Y=l (Haraguchi, 1931). 1 3 $1=-¢1 &A}
Sof 98} AAEES oo 2 chepet WYE <
77} ARsolgitt. o Folx ATH HASE §
3%(Kim, 1972; Li et al., 1999; Kang, 2003), S|
FE(Yoon, 1988), /& 5(Paik and Lee, 1986; Lee,
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34 (You et al., 1987; Yiet al., 1998) & F+3+5E
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Aol 37] SERtolAEAR, Zn|3Hof s
Nannofossil Zone NN19¢j| tu]=|o] &7] Ec}o]2
AlollA A7) Eetol2EANZ, 754 Fa3ol Ssh

A= late N22 Zoneo]] tjH]E|o] F7] SEfo|AEA|
Het e A o2 A= et nA|R] AAT=3
0] & UX|3HA] YA |THMin et ul 1986 Yun et al.,
1987; Kim and Lee, 2000)
ZRQHI K-ArdAth= 41\1}@_12 y_LQ Mc}
(Lee et al,, 1988). maha] AF|EZS] BHATE 9)
O] BE A ANE S 37| Etol A1 E F

7] Ec}o] AEA|(3.59 Ma~0.41 Ma)7}x] 2] A]7]o|th

AAZZONA HEFE IHAY WA 1931d
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Carcharodon megalodon .2 F-73381% th(Haraguchi,
1931, p. 6). F£RAoll o] Aol thgt 712t AR, 4=
ol tigt -g-o] ¢l7] wiiZe] A o] EES el
517]= E7Fsstth A8t AAZZNA L =
Ao IAL AFsI e o] B2 24 JA| &
BB (Kim, 1972, p. 192). whaba] A 3235-0f A
Aofoltt 3tAut e A9 EA= AAFH AR
A7 H35E 3o gk 324122 71 A= o]
Folxl Fo] gich.

2012\ 8 B F ¥l el o] FFo = |A
g sfgkd o] gho] g Ho| A2 e FE50] =&
Holl wet A AR A 2012 129 73
A7 9 slghs ol A AuET Ao 2 AN
AT AASE IS AFsH] ARk okl 2AL
£ AASIS: o] Il BE s JHARE FF
(Unit X, Yoon and Chough, 2006; Sohn and Yoon,
2010)e]l BF&] Qla= Aofoh 3h4 g & st
A SFFHTHKIGAM VP 201201, 17 1). wheha] &2
=Y BAE AHZFA TAE Aojo] 314
off thet AETHA 7|Ae} o] FHAo] Zh= JAYE
g} oju]E A Ak Aol

2. 7| X4

TR E o2 o] H¥E](root) 7} §lo] X]3Hcrown)
gk 2 ZE o] QI EEM & KIGAM VP 201201, 1
 2). AAA QI Ao Felj= A2 ol sz
% 9 2 (labiolingually) g2}ttt a5 (cusp)= =
o] Yl &3 (cusplet)i= WA Ph=rh HEH

({‘

Fig. 1. The Seogwipo Formation at Namseong-ri

4 - »
o

coastal cliffs, Jeju Island (photos taken on December 13th, 2012).

Z|9] E0]= 31.3 mmo]al Hf Z& 29.5 mmo]
oh A2 v ol tAHS FHCE 7° 7
oA qArt o QHEH(lingual side) 2|72 YA
2 gha) ofzF 2314 ] B2 (labial side) S
wete Ane] A HEe ozt usi. of
HBo||&= $25 4 (longitudinal ridges)Eo] s}
A e, 4548 o malel HEsis A
9 7| A Fo| A ZsHA EEsty] o] 2 F29
A 7| AR BREER] 22 XAz 2|
5l (mesial and distal edges)ll= TlAlgt FY
E=7|(serrations) 50| WETE QoA HE f
2 ergo] vl 7| ARoA T o5t FES
itk BEE FUE7|9) & vt Hde] 2
2 279} 15700]n] 2 BUE7|9] 7|9t AL
EAEIE 1 em@ FUE719 e $RY &
7F BRI A ehd= 107, g2 870l

Aol F(modern sharks)= Subdivision Sela-
chimorpha®]] &3h= AZolFol AR I A9HEF2
Subclass Elasmobranchii®] HEE £E9o| djs)A]
= GubA 0 2 “Ato}” TFolet B itk ol2’ FH
A ouloflA] 7 2efE “del” F1 Dolidodus
problematicus+= 7jutth A7) gl&7] x| FolA A
HckMiller et al., 2003). 1 3 I F7|e} S
Aol thgFet ool FoF XSkt A ARt 2
3R Aol Superorder Galeomorphi®}
Squalomorphigto] 235} thBenton, 2005). o=
IF 5 257 I, Ao Fol A UA| @om, &
U717} el We Az e) A 71 of
w2 Carcharodon Z5(J8) 2] EA ot} Carcharodon <

(a) Outcrop, (b) KIGAM VP 201201 in situ when it was found.
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ol @A 4F0] dEA et ol oln] BFT
Carcharodon (Cosmopolitodus) hastalis (Agassiz, 1843),
C. hubbelli (Ehret et al., 2012), C. megalodon (Agassiz,
1843), 1231 A 21 C. carcharias (Linnaeus, 1758)
o,

C. carcharias (A}o}2])= Z7] nlo] 2 A|oj €
FolA 719t 25d7HA] AES= Aoz o
A Qlth(Ehret et al., 2012). C. carcharias®] o8-
AR HPEE O = AR A2 O] At A s] &
2 & 2k Qlar Fe)of 2B F-2 HhE(scar)
oz FEHL 92 nolt. Ee FUE/SL
L7l ) it alol A Y e o

E55HATt ‘?J HV’ 2% .2 HEsITHCappetta, 1987).
]g o) Buo wzgR okghxut KIGAM VP
201201 i]Td—_J ERXEL C. carcharias Ao EA

mesial

MEE o] oY 645

7,5_,_ A28t} C. hubbelli= C. carcharias2] A
Apo 2 3)%.9) 7] vjo| 2 Al S|4 wAE g
O]“g]q EUE7E C. carcharias X ot & s glo
o & QA1 Carcharodon (Cosmopolitodus) hastalis
(Agassiz, 1843)= %L] E7] 7} drs}R] eF=rhEhret
Fut ge 3o
7] o] KIGAM VP 2012017} C. hubbellidl 753
glom FUE7)7EEskR] o2 C. (Cosmopolitodus)
hastalis$}e= QA F-AH T A C. megalodon 2] £
= A EAsH Ao wet Carcharodon ) 3t &
oz2H:=4 '8]]9} Otodontidae®]] €3}t Carcharocles
megalodon 02 FEF351= A= QEE|o] It Pimiento
et al., 2010). C. megalodon-&- F7] &2 14| 32E 57
Eato] @ AI7HR] AEs}HS 2. (Gottfried and Fordyce,
2001; Yabe et al., 2003) 344 0 & G 7} 2 ot

FN mlﬂ

Fig. 2. Carcharodon carcharias (KIGAM VP 201201). (a) in lingual view, (b) in labial view, (c) in mesial view,
(d) in distal view, (e) in apical view, (f) in basal view. Scale bar equals 10 mm.
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(AFA Zo] 2F 180 mm)-2 1 o Afoj o] oy
o= 3 th(Renz, 2002). C. megalodon?] o]®-2 C.
carchariasAE A2tg Q] AT 2 IA HE
Atket 2719} PR R 0 2 vl FAE A9
FE = A FE e Reef X Atolof] W VAL
FEj 9] chevron (oUdo] gl ¥hE)o| 553H
ZA3c} E3 C. megalodon®] BUE7|ES w9
A3l 2] o2 vjdEo]glo] C. carcharias)
A3} FHHECKNyberg et al., 2006). w2kA A E
Zo| A A" KIGAM VP 201201+ C. carcharias
2 Basith KIGAM VP 201201 Ea]¥ o]mo]
7] ol Aozt 91Xl & = YR A Y A
& 712 A2 Z Ko} anterior tooth ETh= lateral
toothd 7FsAdo] th T3k Uuky o g Afebx] 9
A7he. shetA ] el v3) @ Folw, o Wt
317] wjEof KIGAM VP 2012015 Arex| 2 wch
HrHApplegate and Espinosa-Arrubarrena, 1996).

3. E 9

Afole] o] @e A4 02 APE T WAk ME
gt WA 7F BAY &<t =3 A Q) ool & it A}
ofoHHo] X T2 HFA R Ao Ql7] wzof 243}
7} -&ol3t RiH AZol Rl ol M=o r
HAXE A7 EET Aol o]E2 Y EEF
oflA A e 2 ulj-e- &3] WA E7| W2 SA7F
2 F2 o'l 3} of| oJE3Fith

KIGAM VP 201201 9] 7] A -2 s (enamel)
2 gol ohE FE3} 23 4Jold(dentine)o] =2
o Slek. whzeiA) sl Aokde] Fez ol o
U717 SR & o WAL WSS A 4
gtk KIGAM VP 201201¢0] 2+A= Unit X&= Z&
5ol ofsf &3l ZHuW A (skeletal bank) E]&3-
oz ZF & 251} s O3 HELES W
A2 2 4= AtHYoon and Chough, 2006). =}t
A KIGAM VP 201201+ A5 dAsfjof] A4t wiat
ofelollx] E2le olmo] shAuletol gle7h 2
O3] ZHW AR o] Fslo] AFEE LA thE
Y750 A EHE Aoz wokE

AR wgole]= oldtiR Y e Tl sl
o] 27} ~14-23C ¢l & HItH<100 m)of| F2
A At Curtis ef al., 2014). A 320 A BiAtol=]

oSl AT AL AATS A} HHEE
233t 715 %lohs 019 A AiH(Park et al.,
1994; Yi et al., 1998; Kang, 2003)et= 2 A x|sict. £
© 2, Haraguchi7} 19314 7|Z3t C. megalodon-2 A
AEZ AHE okt 22 & F= 3tk 1
9] F7t AEHH AAEZ A= £7] &2
ol AR E AolH Tk NAEZY A7t F
o| ABANZ SHHETHE 1 822 C. arrchariass
C. megalodon 2 25 B-73319S 7154 0] Sl

AL At

AA7TE= AN95Z Al AAES 7ok A"
o] A7-E sl TS HIANA AR
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