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Late Pliocene Vertebrates (Mammal and Bird) from the Dainichi Formation
of the Kakegawa Group, Central Japan"

Tatsuya SHINMURA?, Masahiro SHIBA? and Ryuichi FukapaA®”

Abstract

In this paper, we described vertebrate fossils as a deer, a wild boar and a bird which were discovered

from the Pliocene the Dainichi Formation, the Kakegawa Group distributed in Shizuoka Prefecture,

Central Japan. The deer fossil was found at Dainichi in Fukuroi City, and the wild boar fossil and the bird

fossil were found at Yuke in Kakegawa City. The horizon that these fossils were found out is a shell bed

in the sand bed, so called “the Dainichi Sand Bed” at the basement of the Dainichi Formation. The age

of this horizon is thought of approximately 2 Ma. from the fission track age of the ash layers.

The deer fossil is a left antler with first fork. The wild boar fossil is an isolated and moderately worn

right upper first or second molar. The bird fossil is an almost complete right ulna. These fossil materials

are the first record in the Kakegawa Group.
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Fig. |  Locality map. A : index map, the black circle is the study area. B : Locality map of the sites
(black circles) where the vertebrates fossils were found plotted on 1:25000-scale topographic map
of Japan, Quadrangle “Yamanashi”, Geographical survey of Japan.
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Fig.2 Geological map of the northwestern part of
Kakegawa City and Fukuroi City compiled after Yo-
koyama et al. (2000). a : Holocene, b : Ogasa Group,
c-g : Kakegawa Group (c: Volcanic ash, d: Hijikata
Formation, e: Silty Sand Member of the Dainichi
Formation, f: Sand Member of the Dainichi Forma-
tion, g: Kamiuchida Formation), h: Miocene or
Paleogene basement rocks.

REhTwb, ZhsiEciEBESCZ O »
S LNy Ey ZRFEEEHE (HCS) AV = —
R EE (SCS) RS, WEICIZRE™S % -
FABREEL RV, 2O Z s, HBE FoHBE
I L R R PR AKEE & 0 b R W IRE O HERT)
rEz26N05,

—%, KHEORESOBEA T EENZER
%o L (8578, 1980), FEBHBOER 2L ba >
WA LI LIEBET 4, B B TS
N3 Z0kdRKHEBOWRE P 2 HBHEM
&, S S R X D G &, SMEIRER
zixEEREIc b > A L - fEY TH S &
Fz 6N Twa(EIEH,, 2001, BT LSO H
BEME»S X7 THOWECRERME A X2
HiE bR sEH L T8 Y GrtiEs, 2001), &5
R TH L2 Y 7HOREK, TH, ¥, HE
B DO—E, H#4¥27HOMBEO—EA L H
FIITIEHH0EH L Tna,

E.F:
Epoch Strat
p a Age
g .‘[?tafenjin—ﬂigashn
3
o kil
» W
o EmmW' ita 1
. ¢ |Soea Ketsuen ji-Oku
— |sand
i L Omuki
e Hi jikata i
mud M. Hakusan ‘i‘
j= % A 1.9
g Inter I 1 Ma
el A4
= |_|_' Akane
2 g { Tenno
= N osilty N
g-.,ﬂ ht‘b _S lchimlya ,{D"“'\
8 § i sand M.
— % | S|X e
2 |>| S |oeinichi \
"1} — sand M. J
(& ] [+4] ' .
(o] j= 13 ....!‘.‘.'E?'.‘.“.'fl!‘.'.....‘u,.
— 3% . N i-1k ;ﬁ"
— amagar i-1ke N
_g Higashihirao
== Nishihirao
% lozumi| 2.3
2 Ma
% | Bounoya
< Kamiuchida
At W Hotta

Fig. 3 Stratigraphy of the Upper Kakegawa Group
(Shiba et al., 2000). Alt. : Alternation sand and mud
beds, F.: Formation, M. : Member. Dotted line with
name is a volcanic ash bed and its name. Cross mark
is the horizon of the vertebrates described in this
paper.
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Fig.4 The left deer antler (NHMT-V291). A : lateral view, B: anterior view, C: medial view, D:

posterior view.

Fig. 5 Measurement parts of the left deer antler (NHMT-V291) (in mm). A : lateral view, B : anterior
view, C: medial view.

3 5, AT dH 2 HERER L LA T
b, KHEHERYBL VBEEXEEBHCS L
Tt EHEZTEL, 35X IhE CAEBHD
SABLEBEH L RERZVWI LS, KHE
DWBIZEENTWIALAGTH S LML 7.

i W EAOKETHY, ABRBO—HESD
A 5 B — I O £ TeR83. 5mmyiEET
5. FREFPPIMNCHEL . F—ROEHOME X
HHETHY, TOREITIFR E2600AEEZLRL T
ARIAEL BRI LD EOFRIBBEHITIELAL
Eie v, FOREIC IO S H D 5, FEL VLG
HIEE PR IE A (2001) 12 LzA3WFig. 5icmd,
HBEEE . FEEAZESPALIZATHE I LS

AFHNCEIE LIz, 2Ok %> 7 V' 7 Elaphurus
davidianus (HAFEE), b+ 4 4 Rangifer tar-
andus (HASEEYIE) ,, 7 ¥ > A P # Cervus axis (fR
HHEMBE AN, ICM m-17), =& > ¥4 Cervus
centralis (FRETHENM EAHE, ICMm-163, ¥ 7 &
# Cervus yakushimae (SRETHEM EHAREE, ICM m
-19), ¥ > 28—Cervus unicolor (HAF-EYIE),

7 EF Cervus elaphus (HAFEEPE), H X4 A
Cervus  kazusaensis (3 ¥ K %% H R &£ MY g,

NHMT-V152) &l U7z, 2 OFER, E. davidianus
E C. kazusaensis TWXB— & THE L, R. taran-
dus & C. elaphus TIZFE—FEHME T & & A A
EWZRT 5, C. yakushimae, C. axis, C. unicolor



HEMEFEAH R 5 2 U s it o FiE®Y) (WS - B8 ta

L UC. centralisD—ED Cervuslgd b B —4 I D &
DSEPLT 205, (EAERENAETH D b T+
DRTHLZ D ORERZYARNCIED T,

Family SUIDAE

EiAES : MFM119601 (Fig. 6)

BE bz H#HI TR (Loc. 2)

b J& . #IEERHEOWE

HE R IR (89 2 Ma)

% R % FEHE—

BEAORE © FEAZHRHLAEYEE CRE, Hig
K2 BR LY TR (BEAES | NHMT
V292) %ERE.

i W EERROMEEER AR, eI 4R
FET 2 IXITELERABETH 5, BIHIE PP K
FLTBY, BHEHAEHTICRFE 2503%BH L,
TFANVERAVHATHYS, BEHLIV RS LIZ
IRIEATH 55, LRdmE AR, JDOHl
OcingulumiFEOEOF L D A E <, Bl &
DEMHEASFEET 5. HIRZETFHAICHE, fEk
BHETH 2, mEOmERIGLOEOZFh L DAL,
WAFT AIREIPASH T 5. IERIHE LS & BfRic
D TEREL Twa, FHflfEIFig TiRT.

H#g BB L AERE S ANVESBEREEELT
AVHATWEI:SD, ZLOBTEDL IR F X
VB EZRFL, —EIcFlz v Listriodon &t 4 /&
SRHCRIE L7, Iz >WTiE, =k A /¥y
Sus scrofa leucomystax (HEE RN EdrD & - #iEk
iy, KPM-NF1002197) 0K & b UiRas
Lz, ZOfE8, S. s. leucomystax® FEEE— L8
TRKARIIBETH LD RS LIZIZIEEAETHD, K
BRE LSBT S, 1/ v oRlo FEE KA
BEE—KAM L D AKE WA, BEMICER, 2561
HIFER T & FEL3 % (HA, 1977 ; Harris and White
1979). AEEADA E 21ES. s. leucomystax DEHE—K
Al ERICTH 7288, 4/ Y YEOFAEOAE X
BEICL->THRRTHS D, LHE—FEBEZ
KEEEL S EF I HMRD 72, 3561, S s
leucomystax® 5 — & 8 " KFI#lL, Paracone &
HypoconeD D FE flAG&EIZ/ IR £ 7213 b U
T AVE DO LRI > TR TV 505,
BRICIZZh8HE D REL 2V I &, DLEOcin-
gulum® A OAIOZ L DK E L, & 5 EGH
ORI MIO ZHh L DKW Eh 6, REERE
Al LB —F 3B RARCHEE L. &5,

S. s. leucomystax® FFRE— & B RKFRO B IX

LI ol

_Aw

Fig.6 The right upper first or second molar (MFMI19601) of wild boar. A : occlusal view, B : medial
view, C: lingual view, D : distal view, E : buccal view.



Fig. 7 Measurement parts of the right upper first or second molar (MFMI119601) of wild boar (in
mm). A : occlusal view, B : medial view, C: lingual view, D : distal view, E : buccal view.
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Fig. 8 The right bird ulna (NHMT-V293). A: medial view, B : anterior view, C: lateral view, D:

articular surface of proximal end.

Fig.9 Measurement parts of the right bird ulna
(NHMT-Vv293) (in mm). A : medial view, B : anterior
view, C: lateral view.
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