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An Antler of Cervus (Nipponicervus) kazusensis from the Thara Group
(Middle Pleistocene), in Shizuoka Prefecture, Central Japan"

Yuji ABE?, Masahiro SHIBA? and Ichirou MIYAzAwA®?

Abstract

A nearly complete left antler belonging to the extinct deer Cervus (Nipponicervus) kazusensis, was
recovered from the middle Pleistocene Thara Group, at Numakubo, Fujinomiya City, Shizuoka Prefec-
ture, central Japan. The strata in which the specimen was found was dated to oxygen isotope stage 15.5
(about 0.62 million years ago), based on a variety of chronological estimates, including the correlated
volcanic ash layer and paleomagnetic data, and evidence from fossil plant materials and changes in the
geological facies.

The specimen (NHMT-V152) is forked, with three tines. Its well-preserved state enables considera-
tion of the morphological features of the antler outline, and facilitates its comparison with two specimens
of C. (N.) kazusensis and one specimen of C. (N.) praenipponics to examine morphological variability of
antlers within the subgenus Nipponicervus. This comparison revealed clearly that the feature “Distance
between first and second fork long and about four times of beam below first fork”, previously considered
as diagnostic for this subgenus, is invalid. Furthermore, a second purportedly diagnostic feature of this
subgenus, “A V-shaped space enclosed by antlers of both sides”, is also not displayed by NHMT-V152.

We then compare this specimen with three specimens of the other species of Cervus, C. (Axis) axis,
C. (Rusa) unicolor and C. (Sika) nippon. NHMT-V152 differs from these three specimens in the high
position of the first fork for circumference of beam below the first fork. Also, the second tine of
NHMT-V152 is directed medial-posteriorly, and this orientation is equal with that of C. (A.) axis and C.
(R.) unicolor. Further detailed morphological examination of these features in a large number of
specimens is necessaly to classify the true diagnostic characters within Cervus and its subgenera.
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Wb ELSEREAICREH L, SREe (1992) BX DA
MLk 2 L L bic, ¥HI@ (Cervus sp.) DFEE
DL OENZH®E L.,
HHEOVELVEEIZ, Eizh» (1992) B|ELL
HELEMBAROELNWKOEHEHT, 1996510H
MH61997FE 4 He» I ¢, BAlbaE28b4 A0y
ABEEEZFER L, ARETH, EBCIORRS
NzEAEAEIC DL TEIRL, ZOBBENREIC
DWTHRETT 5,

HH 8

FEIRIEHE L, B TR O B, P
B, BILFEREICHHT 2EHHETDH 5. EEEE,
BAEEEETESCEBYL, BEMEEYS L UE
KIS TS I BBb S, EiEH (1990)
TlE, EFEEHEZ T o MRRRE L SR IcK
Lz, Zhuck s L, BRRABELINEEDEBE

Suruga Bay :

Fig. | The location where this Cervus antler specimen
was recovered (arrow) plotted on |:25000-scale topo-
graphic map of Japan, Quadrangle “Fujinomiya”,
Geographical survey of Japan.
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LEHK RS S 2 DERMAKIER L, Th LK
BfRich W, SR 5, ARREOWERICE
N2/ HEED £ 72 EAEBE S, S 12, K
B (1943) I X D b2 32V 7 (Stegodon orientalis)
DEHBERESNTWS,
ARG CHE T 2 AEHE L 2B L ETEAR
OBEENEFEOBEHE (Fig. 1) &, EHME L5400
mizH Y, BEL280mIZb iz > TEEKILERED S
BARES )V FEORRITEGE L2 7 ¥ a3 »3BI%
TE3, ZOMATE, WEABCHET 2 HE
D FALCERBEOERKIEE»PELRD, 35
CZ@EICAU S ARBEICE $h 2 HAREES
v B E A B (SI1EH, 1990). BAREES LV E
TR OERMAILEE - 3EETELZD, KE»
(1992) {& % DA &, THLL D TEME, SEskE,
EHED 3 >cRaG L. £hicks e, THER
FACTN R OB 5 7% 5 F + 7 IVTEHHERYI 5
), gL S LI » T TR EICHEERED S
VIV HEED 25 TESPEFEMOBRR 2R T4 >~
Y —F ¥ ANV SRR IS, ELTw5,
Fig. 212, BAROELINEROMKICEL T2
BAREES VL FEOEE & ER LA, BET 2 KL
[KIg % & %500k U 7k % 7R 3, AREE LV b
[EoHiEED» S I » T TOBEE XUy L b
6k, HIIEEEEICO N/ F (Alus
Japonica), 7 > (Fagussp.), 7V 3@ (Juglans
sp.), LI/ ¥ (Styrax japonica) 7% ¥ OREYILAH
BECENT S, £, PHEORLETLSE, B
WK %2 7R3 < & ¥ (Crassostrea gigas) 7 2
5 r A& (Barnea sp.), W7 AN I AR
(Dosinia sp.) =t _ME{LAMBEHRL, /¥
A 7ROEREAPRAEO I EBRbh 5 5
STOERL LIELERSNSIED, Y4B (Cer-
vus sp.) DERALASEH L T 5 (5iZH, 1992).
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AEROTHFRERIE»D ThEH, ZOEH
[EHEZBAGREY v MEOTHE» S LEEcx T
BIXATWA (Fig.2). 2O Z b, BAREY
WV b [ OHERTREIC, HERTSS R0 (L IRFRT A (2 s L
Ty HENERL TV NI DBE S,
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Fig. 2 Geological columnar section of the Numakubo
conglomerate and silt Member in the Ihara Group.
This Cervus antler specimen was recovered from the
middle of the Numakubo conglomerate and silt
Member.

DBEIEL T3, KEIZH (1992) 13, EEEHIC
BeAET 5 2 ARKILIKIE (5132, 1992 A8XKIL
K@) #BEaYECHmET 2 LREFERESD O
Ks18K LK (0.6Ma) iwxtkb Uz, 7z, W@
HUCHEAE T 2 WARKILIKTE (581E 2, 19920 A4K
HPKTE) (X IEAs G %77 L, Brunhes chron (0.78Ma
~) it % & L, B azh At
OEEHEHER, B AR KILIKEOKTOm AL AL
L, BARKLUKEORII0m EMLICHTz5.
%1z, AEFES (1992) &, BARKILKEMNL
DGR S T IRIE 2o &K 2 R TP E R O %,
B o ZRKIK B U Ao EHE & TR T
D& HE A 5 |3 LAY 70 SR & R 3 i b O PE
WEFELZENRE Lz, PR OV - E
it oEE KRG 2 &4, ZORHEOL
b £ o AR EBEORBRBR I W EF L SR
%, ThHOZ Lo, PEREIE0.6MaiE [l o iRz

nEE, $hbbBERMAER 7 —Y (SHACK-
LETON, 1995) D15.5(Z#2 Z o -t %508k L T 3
afREME R E Bbh, BAEOFERIZREFAL
A2 7—15.5 (0.62Ma) ICHMT B EFZoh
5.

ZOREHEDOFERIE, RS T35 Cervus
(Nipponicervus) kazusensisOEEH Y > ¥ (BH X
», 1988) &—EF 3, LHrL, ThETIIHEX
NTWAC. (N.) kazusensis DEEAR L, FEH» 55|
x B shic b OPRRE LA %2 T L - HERY
fro@EonlbOBREELLED, BEAEOER
DERIZHETHEV, 200, IhETTHERS
NTERLERY Y P b, FEHEOFERHBHREL )
OEARDERE b LT, ERFFEHTREIEATY
LRBFEAREDT -y 2F@L TS A T
2T Ew, Lkd> T, XRTHET 28411,
ZOEHGE L FRBEETH L LI HICBVLT
LEETH S,

FIIIH
&

1. BAiEH

Family Cervidae GRAY 1821
Genus Cervus LINNAEUS 1785
Subgenus Nipponicervus KREZOI 1941
Cervus (Nipponicervus) kazusensis MATSUMOTO 1926
(Fig.3, A, B and C)

Cervus (cfr. Stka) kazusensis MATSUMOTO
MATSUMOTO, 1926, Sci. Rep. Tohoku Imp.
Univ., 2nd ser., vol. 10, p.17-25.

Cervus (Depéretia) kazusensis MATSUMOTO
SHIKAMA, 1941. Jubl. Pub. Comm. Prof. Yabe's
60th Birthday, vol.2, p.1125-1170.

Cervus (Depéretia) urbanus SHIKAMA
SHIKAMA, 1941. fubl. Pub. Comm. Prof. Yabe's
60th Birthday, vol.2, p.1125-1170.

SHIKAMA, 1949. Sci. Rep. Tohoku Dnp. Univ.,
2nd ser., vol.23, p.99-103.

Cervus (Depéretia) trassaerti SHIKAMA
SHIKAMA, 1941. Jubl. Pub. Comm. Prof. Yabe's
60th Birthday, vol.2, p.1125-1170.

Cervus (Depéretia) shimabarensis OTSUKA
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OTSUKA, 1967. Mem. Fac. Sci. Kyushu Univ.,
Ser.D, vol.28, no.2, p.306-310, pl.9, fig.1.

Cervus (Nipponicervus) kazusensis MATSUMOTO
OTSUKA and SHIKAMA, 1977. Bull. Nat. Sci.
Mus., Ser. C, (Geol. & Paleont.), vol.3, no.1, p.
31-33

A : NHMT-V152 (f - %)

BRE | WA BERLEYEE (F:0)

PREEE  EETAR

FEMD © R IR E LTETHEAR, ELIIERMRK, &
Hehf £ #i400m

Hg - FEREHEARE LV M E

HBETRF & P it

BOEF . OTSUKA and SHIKAMA (1977) 2 &£ %
1) i3, PEEOKEXTHE., 24935,
2) BIEIE, AELACBWTOHMMEL EOEW

B THB L, ABREICU EOAEE T,

3) B|1E LD EAOAERIZC. (N.) praenipponicus
R EBRER TRV,

4) B2RE, B ARROLEHTO»%Y HHALE
TR T %,

5) B3IF (B2AESELY EAOAR) 3FE 2K
LRV, AlIPREANAL > TRHT 5.
6) ADORMEIZHEMESHTH 5.

FIFE LaHHI A & © BiAOFEICBE T % FFE KSR
(1983) # AWz, £, BEADFHFALIZOTSUKA
and SHIKAMA (1977) IC X D EES TV A1l 5
ERFER] (1976) LD EESNTWS 6 »FRDIX
B, UTFIZEEKT 2 4y e 2180 (FHAL
BRI 1 Ta, bD2 »FrEHlT 540
ERH2b0H D50 NFEEIZ28H L) THD
(Fig. 4). H#liciz~=nFoRERE, AEs,
¥R, BEREMAV, &5THHl{E%Table LIZRT,

Fig. 4 Key to measurements of antler. This figure is restored based on the antler of C. (N.) kazusensis (A : medial

aspect, B : anterior aspect, C: lateral aspect).

| : Height of first fork (a : medial side, b : lateral side), 2 : Length of first segment (a : medial side, b : lateral side),
3 : Diameter of burr (a : anterior-posterior, b : medial-lateral), 4 : Circumference of burr, 5 : Distal diameter of burr
(a : anterior-posterior, b : medial-lateral), 6 : Distal circumference of burr, 7 : Minimum diameter of beam below first
fork (a: anterior-posterior, b : medial-lateral), 8 : Circumference of beam at mid point between burr and first fork,
9 : Diameter of beam at mid point between first and second forks (a : anterior-posterior, b : medial-lateral) , 10:
Circumference of beam at mid point between first and second forks, || : Length of first tine (a: medial side, b:
lateral side), 12 : Length of first tine from uppermost surface of “webb" to tip of first tine, 13 : Length of second
tine (a : medial side, b : lateral side), 14 : Length of beam between first and second forks (a : along lateral surface,
b : point to point), 15 : Length of beam from second fork to tip of beam, 16 : Length of second segment, 17 : Length
of third segment, 18 : Greatest length of antler, 19: Angle of first fork, 20 : Angle of second fork, 21 : Degree of
inclination of beam above first fork.
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« Length of beam from second fork to tip of
beam : 5 2 57I% 25 & ML £ T o4l I
o7z (Fig. 4015),

» Distal diameter of burr (a: anterior-posterior,
b: medial-lateral) : FFEEHE O AR O RKERE

(a Iffi#&, b A% (Fig.405).

» Circumference of burr : AEOEE (Fig. 40
1),

» Circumference of beam at mid point between
burr and first fork : fREE—5 1 SIS fE f O
O RME (Fig. 408).

» Circumference of beam at mid point between
first and second forks : & 1 4MIE & & 5 2 43157
RO LAOfAEgOMBEE (Fig. 4010).

FERZ I ROBEATEATHS, F2HELEE?2
S p DT FAMAO—ER, 58 2 SrI A DE BT O
—HEXRLIEPFABRLRE TRESATVWS, A
HEFIIEDL T, MEERARYPREET 208480
5T, AEXZEATHLEHFZONS, Eilik
HEA~EEHEEFEL, firuBABeAfcRon
%5, ¥, B1ELABROELL»S L ETizBw
THMS/MARR SN S, INEOREE, &1 53805
L8 2 SISt s OB DR K UV 2 SR s AT TR AT 12
BLWTKEL Y, ABRERTIIRIIAS T
w/TH5.

AEOED H U EREL, bfhicEEL T
WEDATHD, £z, AEEETLY R L iF
METH 2,

1B AR X D 92.0mmODALE THED S5
L, E8ET8OMAE%E L LATIMILE BT 5,
2, B1EEPPHI b T CEH L ARz ac
NEI~E < 3 1 BRI R L T {12,

51 S L 2 A OMIX273. 0mm E & <,
Z I THEIE TR EAI I AMu s~ Y, B
HEHHB EHANO LSBT D, F 1SS S F 2
SIS OO AREITICIE, B 1B E0 Egsr s
it { BEECASFE L 5k > T 3,

52 FHITHHE L Tw 208, 20 Ol 13 5 L 81
OfREELZ LEARMLEAMFU TS, 52 9k
0 ET, ABENAELE~NO S B, AL
SEAELE S EE L. £, AR O PRI I3
SICEHL TV,

iE

= &2 1 K
f anterior t anterior
T e
a b

Fig. 5 Cross sections of specimen NHMT-V|52. Scale
bar equals 2 cm. A : mid point between burr and first
fork, B : mid point between first and second forks.

AU OREWTRIT I, fAEE L BIDBS ORI B W T
FATBRESHNIMEL D RS WIIMET, 81 7380
EE2NEEOBICBO TIPS PAE WDk
M, &2 985 LD ETIRETERE LD ASMEDBK
WM L > Tw3 (Fig.5).

2. BoORE

NHMT-V152izix, 3RTHD, 51 53 EDA
BHpEDEY, FlIESKE{ARLEAELL
THIEL TW3, v BEMNSMSR SIS,
77, 852 BOZREIE L Tw OB & 4 Bl
BTEh0Y, EHOKRELS Z DR S IIH 2 73K
mED EoABRLVEVwEHESRS, &5, K
ExRyvHEOBAELTRPL ST, £
BTH2, 25 LIEEL» S, REEKECervuslBD
NipponicervusIBICH END AR T I LN TE
%,

S5 ICFEMANHMT-VIS2D R & LT
X, #1208 S B45mmPl ETE 1 o AR
EDSEEABTIOCLLETH S Z L, ABRLPE 1~ 2
S REITH £ D Bk 58 2 g L D _E TR
BHANML Zk, MERICZARSDIENESN D
BHEBN DL THL I LR EVBETFLNS,
o OFEARHICE D %, NHMT-V152%C. (N.)
kazusensis (H XYY H) CREEL:.

tE L3

HAS S OEEH-EFHOMBE» 513, ThETIc
%80 Corvus BEIVE R OEHBIRE S ATV S,
&£ D b Nipponicervus BB DILFIZEHRE L H L,
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HEIR R S REH LTz X422 4 O AEE

PEHMIS S Aficbiz Y, HAVEICE T % A8
DL EFH 2 5 ECRHICHEELZ DB E VR 5,
IhbiE, boldSHAORBIRRICED X[
SE e MESEINTELD, BERDOS L BARELT,
BALEOFEBHRHPHREI TX 2 b0y T
B, ZO®, ESATVLLIEROEE, B
1 SMBE S DALTE P S fG 72 £ ORI R R B
WTRESNL TS,

L#rL, NAKAYA (1993) (X, C. (N.) kazusensis
C. (N.) praenipponicus & > - 7z Nipponicervus 8
BAEEUAA L PEOER S SBAEICB W THS
NETHD “=K Y AR Cervusl®” OEAHIZOW
T EWFHAE AT 217, GER Nipponicervus g
DOHVEHEHEL L THEHESN TEABOKRE S PFH

1 M S DR e ¥ DZERIE, MEt L7z Cervuslg&D

FHMIC B\ CHEEIY T Z W E O FE % B X5
THILRTERVLARRTVWS, THLRIEh
&, PEIR RSN T = 72 Nipponicervus IR ICE £ h
LFEOSBEEEIC OV T IR %2 3 208055 5
rwzb, ¥, ZRICEEEOMHENEZIZCD
F A EE T % % Nipponicervus HiED & D &
a1z CervusBE MO AR % LLEMEIL, 20
RN AHS T2 2 EDBLETH 5,

E ST, BA Y ABOKM I, MO b DTH-
T b R TIREBOZER K = L, FhP
TR IR O KB I B & Wi Z OEHN 2L
TOREP D 2BBH SN T2 (OTSUKA, 1988 ;
KAJl et al., 1988), L7:#4%> TILG Y 7 O AOE
REAVES L, BRAE S A TOMRBRE 2 H R IC AN,
IO LRERCERRZZS > THliT 2 4 E03H 5,
Z I T, ARTELZ#E L C. (N.) kazusen-
sis (NHMT-V152) OFEBRIFHE 2 S »ic L,
Nipponicervus#ilg2C. (N.) kazusensis D43 FAFEHE
DERFICDHIz> TORBEERET S0, C
(N.) kazusensis (NHMT-V152) & LAF®CCervus
BEIOEA (6 BA) Lo, i
L HAEEN R O Cervus (Axis) axis (7 F &
A Y7 No.39), LEEIEYfE- 2 BOBH L3k
DOEEFED C. (Nipponicervus) kazusensis (5 XY
A FrA b EER AMAFEFERE GK.
M1118), C. (N.) praenipponicus (=ix> hH ¥
A F AL EEEAR TRER A MR ,
C. (Rusa) unicolor (3 > x— TGM.0001), C.
(Sika) nippon (=K > # TGM.0047), R
VEEHEYREREO C. (N.) kazusensis (7 A4y
71 LBM-0142000597) .

Table | Measurements of specimen NHMT-VI52 and various Cervus antlers. Measuring points: |1-21 (in mm or
degrees). + : less than true value. L : left antler. R: right antler. s : cast.

C.(M) kazusensis C.(N.) kazusensis C.(N.) kazusensis C.(N.) prasnipponicus C.(A) axis C.(R.) unicolor C.(5.) nippon
NHMTU-96001 (L) GKM1118 * LB.M.~-0142000597 Itihara specemen * No.39 TGM.0001 TGM.0047
L R L R : L L
1a 820 100.5 1110 76.0 2217 616 403
1b 850 975 95.0 69.5 210 635 335
2a 1137 135.0 1315 105.0 418 1050 675
2b 1115 1350 1235 219 410 101.3 645
3a 40.0+ 512 528 40.0 440 69.0+ 520
3b 39.0+ 56.5 530 430 430 780 480
4 130.0+ 1700 170.0 1290 1400 2320+ 1570
Sa 3715 360 400 305 355 60.0+ 386
5b 36.5 8.0 397 310 290 mno 36.0
] 1180 1200 1320 95.0 116.0 207.0+ 1210
Ta 310 395 360 210 355 54,4+ 36.0
b 280 38 0.6 250 210 475 320
8 1100 1180 1180 870 1160 2080 1085
Ga 300 300 278 234 224 375 235
b 282 200 215 248 244 385 240
10 97,0 1000 450 80.0 760 128.0 755
1a 2050 280.0 1940 1570 162.0 196.0+ 106.0
11b 2150 2900 2080 162.0 166.0 2040+ 105.0
12 166.5 2350 162.0 1300 1315 164.0 792
13a 26.0+ 170 1050 98.0 55.0 101.0 B840
13b 35.0+ 1200 960 1050 58.0 1080 850
14a 2730 3250 3450 2470 3180 3020 2400
14b 2570 3130 3275 2400 3020 290 236.5
15 3950 2640 2935 203.0+ 27710 2850+ 2210
16 265.0 ano 3190 2310 306.0 2840 2310
17 338.50 2220 2580 168.0+ 2440 2320+ 1900
18 7530 686.5 651.0 4215+ 616.0 6505+ 4910
19 78" 60° 70" 80° 85" 100° 68"
20 81° 62° 68" 89" 44" 103 61°
21 28° 38" 24° 30" 50" 30" 26°
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FERERE D S EH LA X4 ¥ ofifmbh

5B, FHBRERDOHHLIIFig. 41, &FHHlfElx
Table 1iZ7/_ L7z D T, 3+ TZE CEHARBMIOE
HEBARINTLEHDIZOVLT HHD TEHAIL
fz. Ff2. ThoOEABREKOIE ZFig. 617 T
(FABRZOFEE, AAIKRELTEAE LTRL
i)

Cervus (Nipponicervus) kazusensis

Sk C OTSUKA, 1967

Fr A b OFEEA : GK.MI118 (JuMMAZHEER)
PESY ¢ RIS IR e T ik R
HYETRFR ¢ A SE T it

SR AE SR KRS I}, NHMT-V152 & ZI1ZE
CThs, LHIZIRT, HOSFERRN L EEARR
BEREIEINHMT-V152: X L L5, HiAoXKmEL,
NHMT-V152ic th i O fids & { g+ 5.

%1 B AOMEINHMT-VIS2X D@L, #1
BEOEE ELIMICE Y, £, ZOMEEKOE 1R
i, #AiAMEL VRS ERCADIEEAER S HER
BITH 55, NHMT-V152T i3 JeimHs P17 i
L, LD R2ENHMT-VIS2O A L D HiH~
2T 3,

B2 B EOMMEBIRNHMT-VIS2XL D ke ) &
W, 7, BB bR ERL.

552 i & 0 Lo Mgk, NHMT-V1520 & 5
A R S IE A T, AR b NHMT-
V15203 LA &8 { et L, 2 oA TR
BAEEL, 81D S8 2 SISO O g
A i, NHMT-V152 & FRICE 1 506 5 o0 E g
5 i < BEECHSFEE LT3 AR 5 0%, Z OFAD
HNEVEETHD, i, ABROLIL OWHE
i, R boOShHEAEEZLTWS,

Cervus (Nipponicervus) kazusensis
R - HRE D, 1982
fEAEKS | LBM-0142000597
(WHE BRI EEWNYR)

PEM @ PO R KETH R EF ST
HUE R ¢ T

EH e KE EPKREIE, NHMT-V152 &£ iZiZ[AE
UThb, Lbik3IRTHROSBIRALE, HERN
W HNHMT-V152 L FEH I & S L%, BAOKED
AR /IMNEOFEEDEELRILTH 5.

1D EOMEENHMT-V152L D b H i

ELH, FIKOESRBEERLCTHS, £/, &
OEARDOE 1 HIENHMT-V152 & H AL #Edh L
TEBY, ZTOXHETOILLIIMEZBVTVS
23, NHMT-V152CidJeliit < TR NE %[ < .
7z, HIA~NOREOBERFRCTHS, F1HED
Kbz COBATIEAEMD LTSR35,
NHMT-VI52 TSl v 1386 <, kimb Lo Tk
by,

B2 2 EOMBIENHMT-VI52L D 2k D &
v, Ff, F2EE, EbcRABEERL.

52 i rn X 0 Bk, NHMT-V152 & @k
WCNERTA w2 B L, ARSEEaigksm &
DRZ2EBREZLTWEY, F1ESEPSHE2H
B S OO ABENHMT-VIS2 L W EHNTH 5.
7z, 85120050 55 2 S S 0 O AERFTHE I
i, NHMT-V152 & FIRRIZE 1 SO g & 6
{ Bk HSFERE LTI I3 AR 5.
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