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Fossil sharks from the lower Pleistocene Komiya Formation, Kazusa Group, Tokyo, Japan:
The teeth associated with the skeleton of Eschrichtius akishimaensis

Takakuwa Yuji', Kimura Toshiyuki' and Hasegawa Yoshikazu'
'Gunma Museum of Natural History: 1674-1, Kamikuroiwa, Tomioka,Gunma 370-2345, Japan

Abstract: This paper describes the fossil sharks associated with the skeleton of Eschrichtius akishimaensis
(GMNH-PV 3210, so called “Akishima-Kujira”) . The fossils consist of twelve isolated teeth (GMNH-PV 3601 —
PV 3607, PV 3609 — PV 3613) and one tooth tip (GMNH-PV 3608) within an anterior rib fragment of “Akishima-
Kujira” . Eight fossil teeth (GMNH-PV 3601-3608) are identified as great white shark, Carcharodon carcharias,
based on their morphological characteristics. One fossil tooth (GMNH-PV-3609) is similarly identified as oceanic
whitetip shark, Carcharhinus longimanus. And the remaining four teeth are identified as requiem sharks,
Carcharhinus spp.

These fossils mark the first record of shark fossils from the Komiya Formation and Akikawa-Tamagawa area of
the Kazusa Group. Also these records are important as a clue to know the sedimentary environment and
oceanographic condition of the paleo bay (now called the Kanto Plain) in the late Pliocene to early Pleistocene. And
GMNH-PV 3608 is recognized as direct evidence of shark-whale interaction and the marine food chain in the early
Pleistocene of Japan.

Key Words: Carcharodon carcharias, Carcharhinus longimanus, Carcharhinus,
Eschrichtius akishimaensis, early Pleistocene, Komiya Formation, Tokyo
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Fig. 1. The locality of fossil sharks (GMNH-PV 3601 - PV
3613), associated with the skeleton of Eschrichtius
akishimaensis (GMNH-PV 3210). 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..
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HERIF IS (2016), WEIOW OB 2 HRE XK
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SYSTEMATIC PALEONTOLOGY
e/ SINERE s

Class Chondrichthyes HUXLEY, 1880

TR fa

Subclass Elasmobranchii BONAPARTE, 1838
A o

Cohort Euselachii HAY, 1902
HH A X
Subcohort Neoselachii COMPAGNO, 1977
vk A X
Superorder Galeomorphii COMPAGNO, 1973
A AXIYPAERH
Order Lamniformes BERG, 1958
A AXIYPAH
Famly Lamnidac MULLER et HENLE, 1838

XY AR
Genus Carcharodon A. Smith in MULLER et HENLE, 1838
AETay g
Carcharodon carcharias LINNAEUS, 1758
ARETaFA
(K2, K3, #£1)

FAFIZEA : GMNH-PV 3601 ~ PV 3608 (eight specimens) .
bR EM © SRR Sl =R T, 2 EENIA R (Left
bank of Tama River, Miyazawa-cho, Akishima City, Tokyo) .
FEHEE . L, NERETE (middle part of the
Komiya Formation, Kazusa Group) .

WEFEN  BIPEHH, 1.95-1.77Ma (late Gelasian, early
Pleistocene, Olduvai subchron)
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PR TR 0D Tk & LRk (S SR B 23 FEIE 9™ . GMNH-PV 3608
Z R ORI 2 LR, PUF, SEACDOVLTE
95, WOEEIZ DV TIEBass et al. (1975), EHF « fi
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2. PFIVIOOSOEBBRERELEAARDOYF AT (GMNH-PV 3601 - 3607) ; 1: GMNH-PV 3601, a. % {fli e, b. S E ; 2:
GMNH-PV 3602, a. F AL, b. SR 5 3: GMNH-PV 3603, a. Tl I, b. 'FSMEE 5 4: GMNH-PV 3604, a. &A%, b. S MITHIE 5 5: GMNH-

PV 3605, a. i T #81, b. B ML 5 6: GMNH-PV 3606, a. & I, b. FSMB 5 7: GMNH-PV 3607, a. 7 {81, b. =M.

Fig. 2. Fossn teeth of great white shark Carcharodon megalodon (GMNH-PV 3601 - PV 3607), associated with the skeleton of
Eschrichtius akishimaensis. 1: GMNH-PV 3601, 2: GMNH-PV 3602, 3: GMNH-PV 3603, 4: GMNH-PV 3604, 5: GMNH-PV 3605, 6: GMNH-PV 3606, 7:
GMNH-PV 3607, a. lingual view, b. labial view.
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Table 1. Teeth measurements of fossil great white shark, Carcharodon carcharias (associated with the skeleton of Eschrichtius

akishimaensis)
AT i Wk BA BN me R gogE IR
TRTER PRI TR17IE

GMNH-PV 3601 {7 L%t 53.5 439 10.3 39.9 41.6 8.6 439 10.3
GMNH-PV 3602 A bEHTRE 47 39.8 10.1 38.9+ 39.8 8.8 37.8+ 10.1
GMNH-PV 3603 A7 LEEA 37 36.5 7.5 34.1+ 36.5 7.5 35.6+ 6.5+
GMNH-PV 3604  7& -¥pith 36.9 348 8.4 26.2+ 33.3 72 34.8 8.4
GMNH-PV 3605 ?{?5? %Eg% 23 213 4.4 23 21.3 4.4 = =
GMNH-PV 3606 A7 b Ol bR 33.1+ 16.1+ 7.8+ 33.1+ 16.1+ 7.8+ - -
GMNH-PV 3607 A FEAMI - — = 20.6+ 12.9+ 4.3+ = =
GMNH-PV 3608 2 - - - - - - - -
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AR D TT R HUERAR & O Lk h> 5 45 LS80l kT

HBAREMED . e, RN ST O FEHE A i
Jehin 5 X TTH B 72, BRI TH ol REMED
L.

GMNH-PV 3607 ([¥42-7) #ijl D & DEEAR T, O b,
JaO % R < ﬁﬂﬁﬁfﬁﬁiﬁ#u GEOA)
SPIET, BIIBHELLTWS. 7220, o amplniml
FHIZIRBODDOH BT b b, mmi%hi&%(&fot;
WEHI S NG, MLEois s, £ RO D H

WA O NPT K-> TR e s, #
BT d > FenlREMED .

GMNH-PV 3608 (3) tielsetiiB O Th %53, i -
OB TS H AT B A LHBEDOKRE S THHEL
HiFETBILEZDOREENS, ARV RALIHES N
5. WOMMIIAHTHZ0, BhRTL2LHCT7F>~2
TIOME EAAT) CEVIAAZRETIRAEL 7. b
DEHWEND L HEAERTHS.

@%@ AAvaP XL, HARHOUERZ & &A%
Baiin BIEG/KBIC O L, FICIMBEORMBICAERT 2

hy, MERWESORMZZ L2 TS5 (i, 2016).
AWTETIE AP E25GED 5y, WD RKE SH
B zicd, M—AICHRLIz DEREEZICS V. T
nbbh, HEMERICHRT2EZ2602 2 E0H, BN

AR E2E HWi s hs.

AR Y RO, EINTE P LA O R
BB H (BIEIEH, 1993), /NEJE & AR LR
EOFERDRERE LTE, RENE Ctimasim ;o K
Ff e VEAS, 1980), fiEREJE  (BKHHIRFRHITE o B BF - 923,

H3. PFIVIISORAMNMBEAELE (BZSKMBICRER

Eof) RARDOY AT (GMNH-PV 3608). a. A4Sk (JH
X e ;b b RED) RZOHEK, BIX 7 2V RH . BILf.
Fig.3. Fossil tooth of great white shark Carcharodon
carcharias (GMNH-PV 3608), associated with an anterior rib
of Eschrichtius akishimaensis (probably pierced). a. whole
specimen (arrow indicates the fossil tooth); b. close up image of fossil tooth
(arrow) and its periphery, B are molds of barnacle; and c. fossil tooth.
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4. PFIvoOSNDEFBREHELLADOY AELE (GMNH-PV 3609 - PV3613)

y 1. @ 3V Cacharhinus longimanus, GMNH-PV

3609, a. F M EL, b, BUE B 5 2-5: A PP A @O ARER Cacharhinus spp., 2: GMNH-PV 3610, a. & {81, b. 'S8 5 3: GMNH-PV 3611, a. i
M 8L, b, BN 4: GMNH-PV 3612, a. & [ 81, b. 'S ; 5: GMNH-PV 3613, a. & M1, b. 'Sl

Fig. 4. Fossil teeth of requiem sharks, genus Carcharhinus (GMNH-PV 3609 - PV 3613) associated with the skeleton of
Eschrichtius akishimaensis.1: Oceanic whitetip shark (Carcharhinus longimanus, GMNH-PV-3609); 2-5 Requiem sharks (Carcharhinus spp., GMNH-
PV 3610 — PV 3613), 2: GMNH-PV 3610, 3: GMNH-PV 3611, 4: GMNH-PV 3612, 5: GMNH-PV 3613; a. lingual view, b. labial view.

1984), faoid e s T A0k O SR R B vl 5 )11 A,
1989), v e BESE NI JE (5T (L 02 Bl vl 5 2Bk - FR R,
1987;Karasawa, 1989), WA AR (RS 12107
FrEs, 1987), BIJEHERORE (R8N 5 BELHE Do,
2000 5 BEILHIEH2, 2001) D3HEFHNB.

Order Carcharhiniformes Compagno, 1977
Ay AH
Family Carcharhinidae Jordan et Evermann, 1896
AT AR
Subfamily Carcharhininae Jordan et Evermann, 1896
Azat R}
Tribe Carcharhinini Jordan et Evermann, 1896
Aok
Genus Carcharhinus Blainville, 1816
A oaH A g
Carcharhinus longimanus (Poey, 1861)
= I
(H4-1, #£2)

FRFEIZEA © GMNH-PV 3609 (one specimen) .

G « stEIE S e ], B/ FR  (Left bank
of Tama River, Miyazawa-cho,Akishima City, Tokyo) .
EHEE . LR, /NEEPE (middle part of the Komiya
Formation, Kazusa Group) .

MBS @ BT, 1.95-1.77Ma (late Gelasian, early Pleistocene,
Olduvai subchron)

EARGE (2T ELEVERE O
<O W, E=MAISEWIBIRZZ L, e Sl oo
Jx (SR oFNZ E) s g6 &, dEE M
S THRICE S ADH 5. ZOD0Mi e LTIRIEAD

5. HIEOUTLR L E ORI TDH Y, ZOHH

JCadi & B AR 0D Il % R

O E HICHIZE TV, BRI IEIZENL L, B
TR AR (0 LT A < oot o5 0 1] oD ol S

WEHEIC A > TEAL, il MmE 2 2h3, Mkl
T O AR RN D™ & 7 2 R 2 4 < . BRARIER
&<, WIREEHBROBARENTH S, TR & @ L R IE
I THL, MO CHER S NS . WIS EEICE
KENTW S8, HEEHRZ VLI ZDEBTOWE & HEE
ENb. ek, WMOREIZDOWTIIBassetal. (1973), Voigt
mmwmumn)%%aﬁb% T 4 ~ 6/ DR TH 5.
& RAZ =AROwREEZR L, ZORREEERBKOEA
ﬁ@#ﬁ%%:kb%,GMNH$V3w9iajvammmmWs
longimanus D7 FEAMICHIE S D, F 7l IR S b
ROME, WHIZIR, BUELEAL OHH 554 ~ 68D
WL HESRS., FTVEATOYERAHE L TIEIARMD
M TH Y, HPENE Tl I EERE D 5 KE1S0mEE
WHBE L, Kidi18 ~ 28CDMHEICZ W (fiF5, 2016).
EWNTOa IV bt ki, #ir R oS EHERHE (N
VREEHTRE 5 MEILHE A, 2000 5 2001) TFEERL JKIKIE O R
JERE (Fp~ SR S BOBUE D2, 1994 B8 AT TRy,
2010) b5, 7, ZoEEIEWEOEOHE (1
TR ~ R R A, 20200 65 WS TV

Carcharhinus spp.
AR JE DAL
(4-2,3,4,5, #£2)

FAEIZA : GMNH-PV 3610-3613 (four specimens)
fEaE © R RTEI e RNT, BN R (Left
bank of Tama River, Miyazawa-cho, Akishima City, Tokyo) .
EHEE  LRERE, NEREPE (middle part of the Komiya
Formation, Kazusa Group) .

HEEFEA : AIHIEHTHE, 1.95-1.77Ma (late Gelasian, early Pleistocene,
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Table 2. Teeth measurements of fossil requiem sharks, Carcharhinus (associated with the skeleton of Eschrichtius

akishimaensis)
SV - A i WA A BK e WEE SRR BOBR R
= PRI PRAF TRA7E
aTL
Carcharhinus longimanus
GMNH-PV 3609  ZE L4 ~ 6% 193 17.0 3.80 15.2 17.2+ 3.2 16.5 3.70
AW R gD A ER
Carcharhinus spp.
GMNH-PV 3610 A7 LM 12.7 10.2 34 12.7+ 10.2+ 3.4 — —
GMNH-PV 3611 A7 LN 8.9 9.1 2.1 8.9 9.1+ 2.1+ — —
GMNH-PV 3612 A7 L%t 122 8.4 3.1 12.2+ 8.4+ 3.1+ - -
GMNH-PV 3613 {7 NHHE 133 7.4 35 11.4 7.0+ 3.1 74+ 33
Olduvai subchron) E. i, WEPIEZMABICEVBIRTHSE LS

EARECEH : A8 O H O HE DWW T (dBass etal. (1973),
Voigt and Weber (2011) S L 7.

GMNH-PV 3610 (44-2) D A5 7% ZEEART, &
D% R D, B ORI & HICEAEELT
HHID, wREEER S5XIE=ABICERT 5 L HEE S
N3, WEXIZIFEZLTVS EHE SN H, BEllmmel
TR HRHUIOT U TEL»ICHICH L . RS AL XEADID
% WA Z IR & EHAR D FT I 5, {1 LFHOWTH
pLfEES NG, RENEBHEEY TREI ATV S 2L
5, EIHTH S THEED S, BEHIE R O W SHT AR
W2 b, AVC longimanus\Z /RS B HREME X T
ETERVD, MR- TRV, KifiTiiAon
P RABDOAEMICHDTEL.

GMNH-PV 3611 (¥4-3) U { WD ADEEAT H % b3,
N SN SR (DY N |3 R = W T s/ N =2 [ TTE )
TRBEIRDHEAICH L THICHIS 2 &5, A Raiic
FEShs. dRNERICARBR 55 gbg_m
b B RETEDTE . mmm$V%wkmﬁ?ét,@uﬁ

DEAHEL, hOWE b, HEOGMEE X 7235
MITE 8L J5 O T HE LA O HHE E AR s A
L, 2o OfDOHIE E OFil O BALD IO RE A e
P RAFDOHTEH XA D YT T HC. amboinensisS 7 1\
Y X 2oaW AC. brachyurus & FALT % 53, BLEFE Tl i
DOXMNBHEETH 72720, AT AR FORE
FICHDTEL.

GMNH-PV 3612 ([X4-4) #ijf & Z iz L7c il o
—HRDAT, WD - E@LEZRL . ERO—E»EK->T
WE I ELL, HREWRZ O LUIXZDOHETOWTH 2 HEM

AT C IR T U 7 e TE R S B AR N2 0 L C i o A 1
&b, HRHOWTH 2 ufetErime. Wwlic 3t
WL AD D Y, T T SRR DSBS [ > > THR S
ALTWBZEHS, FTVC longimanusD T EEME S B 5
D, MR DT E L & WO R % R 2 b, &
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