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Excavation Report of Pliocene Fossil Cetacea from the Kakegawa Group,
Kamisaigo, Kakegawa City, Central Japan

—Marine Mammal Fossils— "

Tatsuva SHINMURA?, Masahiro SHIBAY,
Kenji YOKoYAMA® and Koushi KITAMURAY

Abstract

Twenty two specimens of fossil marine mammal bones and bone fragments including two ribs and

one tail vertebrae of a whale (Cetacea) and one rib of a sea cow (Sirenian) were discovered from three

sand beds in the Tenno silty sand Member of the Dainichi Formation (Upper Pliocene) of the Kakegawa

Group, which is distributed in Kamisaigo in Kakegawa City, Shizuoka Prefecture. The morphological

characteristics of some of these specimens are described in this paper. Before this excavation, there was

no report of any discovery of marine mammal fossil bones from the Kakegawa Group, and this excava-

tion revealed that many marine mammal fossil bones are included in the Kakegawa Group. Marine

mammal fossils of the Kakegawa Group offer more important data in regard to the distribution and

evolution of marine mammals in the Northwestern Pacific during the Pliocene.

& C &I

i L) T & 2 O RIS AR 3 2 =R 0 #
NNE#ER, BEOHBE=REAMOVEOLLT,
¥ ot OWEEYMb A 2 S ET i L L T,
T 2B BN S L AR LTTb T
Xlz, ThoOERIcE, T4(1928), #ili(1925,
1950, 1963), MAKIYAMA (1927, 1931), #i#(li«iK
A (1957), TsucHI(1961), UJIE (1962) , #4175 (1980) ,
A (1986), NOBUHARA (1993), Eix#> (1996,
2000) EWHD,

IS OHIBECOLTOEEYENE X VB
FEEImtse D% < &, #IE#HH» S HET 28BED
B b ICRESEAEPEEEE D LifTbhTwa,
T, WIIEHD»S 3EBEHAEORERX, b
FHicHS (1985) & TOMIDA and SAKURA (1988)
X AfEHOWIEEDATH -, HE (1985) @
WG TIREMDSKIEIHE TH D, TOMIDA and SAKURA
(1988) DEEMIIFAMIKTH 5.
19994E10H~11H 200058 H~9 HicEH o> »
fTo-#M LS TcofB(bARIEFAE T,
AEHPHEFAMEFEZ NS b DOLSOFILE %

VIR B R EYIRERT ST No.50

Contributions from the Natural History Museum, Tokai University, No.50

DHPFAFPIREFTL  424-8610  Hefe L KA 3-20-1

The School of Marine Science and Technology, Tokai University, 3-20-1, Orido, Shimizu, Shizuoka, 424-8610, Japan
VeHFAEHEHBE L ¥ —  424-8620 R IR KT = 442389
Social Education Center, Tokai University, 2389, Miho, Shimizu, Shizuoka, 424-8620, Japan

DIERATHT LSRR 435-0051 e R SR T THEFET 14011

Yoshin Junior High School, 1401-1, Ichino-cho, Hamamatsu, Shizuoka, 435-0051, Japan



oM B s

20/5RELTz, £, FOFREHRELABLT, #
DFEHONTHHED» S b EA%E 2 GFEL . K&
Tk, #I LA SEEL - 2h S e
BEDBLA2Z2ED S bIRED I VHDIZONVT,
5 HOENEEEELEK T 2L LI, ZORAD
BEICOWTHETT 5,

HE BB

LA X, AERO=8BHE L P
OBHIEHE - 228 L LT, 5 — 5
O [ERE LEER AT 5 (SRIEH, 2000), LEIX
» (2000) X, BUIEEELRSER, Thinrs
FAHRE e KHREE, tHRE»64%5%5, KHE
[EOHEFENRIZ, THEOLNHRERE FFIcHET 3
HEHKUKEE L0 RO TEHICEHRES 5
KIWKIED 7 4 v a> b Ty 7 HERHISHIBATA et
alL(198) Ic k> THES LTV T, FiF#E22.3+0.5
MaThb, #EH1.910.4Mat w3 2 k&, +FH
RJE TF# A301duvai subcron(C2n : 1.95-1.77Ma)iZ
HizAH Z L (YOSHIDA and NIITSUMA, 1976) 55,
BXZE2MakFEzohb,

AKHRBRIKHWEEREY LV NERDED> SR 5
5, BMEAIEZOBFHOKRE YV NEWEICHLET

IE M-8 W 3% =4t & L&

A EE A OERT 2WE»SENH L, 20
BHOFM @ S5, BLMEGOEREZD
R I DL TIREEIED (2001) IREATWD
e, ZIZTiRTOMHER~RS, £/, BELA
FEPm A B 2 BB oW TR IR, (2001)
rHBENIL, KB, HEL HREEECG 12
4045 T, ZhiZOoLTIEELIEY» (2001) 1CECH
EhTwsg,

Fig. LlZ &Syt o (i %75 L, Fig. 212 O%AH
PR & R 2R L7z, it ToB{ba 04
FEHHAIZDWTIE, 4E1EH (2001) IREhTw3,

FeHEs i LSO A N 2OFEHIcH Y, K
HibkE & KEY v NEWESEN T 5, ABHOK
AW %, B H 2 H0 Bk~ PRipnsa Y,
Ny Ey 7IRB TP IATER 2 SR S h,
LiIFLixEpHEoE L WwilasAaohs, KREY
W NEWE IR, EPEELOZE L vy v b8 ORIk
W~ n bE»rsi, HRORWETERDRE
THHRE R LIX L IEA, Theiciirz 7
fhEbEDOND,

AEHICIZ, KHWEOLEfIcH2KEYNVME
Wi iR YL LY E ST DI 4 RS 5.
IhsbhanERT 2L T» 58 1 ~8IVH
fbaRE s s s, 19994E10H~11H £ 20004E 8

]

;qug

2

e

T
138°E Kofu 13&-!J°E

EEANM U s

Fig. | Locality map. A : index map, B : the location of the excavation site (black circle) plotted on 1:25000-scale
topographic map of Japan, Quadrangle “Kakegawa", Geographical survey of Japan.
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Fig. 2 Geological columnar section of the Dainichi
Formation around the excavation site. I-IV show the

shell beds. The horizon and location of the excava-

tion site is the shell bed (1) in this columnar. a : mud,
b: sand, c: sand layer in mud, d: mud clasts, e:
shell remains, f: barrows.
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Table | Measurements of the bone fossils (in cm) that
were discovered from the Kakegawa Group in and
around the excavation site.

Specimen No. (Sample No.J Horizon | Length | Width |Thickness
KT-01 v 6.4 4.6 4.4

NHMT-V221 (99102401) Il 102.0 7.4 4.2
NHMT-V222 (99110301) i

| NHMT-V271 _ (082601) il 17.8 6.3 4.1
NHMT-V272  (082704) 1 3.3 2.0 0.8
NHMI-V273 __ (090311)] 1 3.2 14 0.8
[NHMT-V274___(090401)] 1 49 24 13
NAMT-V275 _ (000403)] 1 51 7.0 12
NHMT-V276 (090404) Jii 6.3 4.0 3.0
NHMT-V277  (090601) i 17.4 73 3.9
NHMT-V278 (090602) 1 2.3 2.0 1.7
NHMT-V279  (090603) i 3.7 2.3 0.8
NHMT-V280 _ (090607)] 1O 38 35 1.5
NHMT-V281  (090608) il 6.5 5.7 2.3
NHMT-V282 _ (090610)] 0
NHMT-V283  (090611) i
NHMT-V284  (090612) 1] 1.8 1.2 0.7
NHMT-V285  (090613) II 2.4 1.7 0.5
NHMT-V286 (090614) 1 2.8 0.9 0.4
NHMT-V287 (090616) )i 6.0 2.9 1.9
[NHMT-V288__ (090703)] 1 33 26 19
NHMT-V289 m 11.3 3.2 3.0
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Fig. 3 Right rib of Cetacea (NHMT-V221). A : in dorsal view. B : cross sections and measurements of rib (in cm), L :
lateral side, M : medial side, W : width, T : thickness.
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Fig.5 Cross section of NHMT-V271. Scale bar equals 2
cm.

M
L
L ) - 2 O
Fig. 7 Rib of Cetacea (NHMT-V277), a: cranial or
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caudal view, b : lateral view. Scale bar equals 5 cm.
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Fig. 6 Cross sections and measurements (in cm) of rib )¢ 2R R - . f:
(NHMT-V271) in medial view, L: lateral side, M: t o r
medial side, W : width, T : thickness. - e c ,__:_%
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Fig. 9 Caudal vertebrae of Odontoceti (KT-01), a:
dorsal view, left is cranial side, b : caudal view, c:
ventral view, left is cranial side, d : lateral view, left
is cranial side. Scale bar equals 2 cm
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Fig. 10 Measurements (in cm) of caudal vertebrae of
Odontoceti (KT-01), a: frontal view, b : caudal view,
c : lateral view of right.
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