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Materials from recent Sika deer jaws, for examination of molar wear in male Kinki deer and

Hokkaido deer for sex determination. Ages determined from annulations of cementum.

nGE KINKI DISTRICT (Male) HOKKAIDO
1974 1975 Total Male Female

0.5 Years . 3 3 . .
1.5 4 6 10 . .
2.5 7 11 18 . .
3.5 1 14 15 1 4
4.5 5 12 17 2 2
5.5 2 8 10 2 2
6.5 5 8 13 . 3
7.5 2 5 7 1 3
8.5 2 2 4 1 1
9.5 . . . .
10.5 1 1 2

11.5 . 2 2 .

12.5 2 2 1

13.5 3 3

14.5 1 1

Total 29 77 106 10 15
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Lingual side

#1 HRIEED /2D DFAl & Py + M, B FEHERREES
Method of measuring of the length of premolars row and the M;-M,,

jaw depths of each portion (a, b, ¢) and the P,-M, jaw area.
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Wear index of each molar. Index 0 (at bottom) is the most heavily worn conditions.



BROETIC OV TRROZOOFEER I,

—Di3 5 2 RIR L BREISEOC X B A CH B, WEROBROETERT HER Y, MEus
LERORAHBICE 250 TH 5, LHLINbOERDEE, BEESTEETHY, i 1AD
BUPFETEHOHIEROBAEZRL T, AETREREC LCBEEED . £, R
OHEBREBE I SRELTRSN TS, RETREREEINIZFHRLURESZ0EL, 6 (M
“M: ) BEUT (Ms) BBICHT T, HE LTR Ui, SEROTRIRAE GRE o,
BEOEDOBGEOERELERL L, £2MNTREEOHLERA, MHEEHEESRHAITRLTE
3, TOS5H M+ My EF—DEHEICED, My bFAROELEIC X KA LT, M+ My 054
i3, 13 DEREITRUARAMAIC, 1 %703 2 B AESEFTOS5 L EARL TN B,

bH—DFEIMEE 2 DERICE B DT
%5, A3 Robinette® W& L= bDTH
eb%%% Qcclusal b, Egse LCHASATO B HkT

H5, REETE, 53 RKORMICRYTHAL

FHbb M &M, OHESBICM, Bk

DV, BHREBREORAR, BLUE

Lingual {AIESESEED >OWES 2L, FER

/ /[ T EHEEOEEEICT B RSB, B

H3N WEEREES L CEEEOANA  FAEAEEREOERNSKE <, MOBRD

H 9) 7R .
(Roblnette et al. %&g) @ﬂﬂﬁ%’ﬁﬂ:ﬂi %@ﬁg%ﬁiyt% 'ﬂ@‘f’ﬁﬁlﬂt—i/{))
Method of measuring the width of the occlusal

surface and crest height. 27
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Measurements of mandible in recent Hokkaido deer.

Male Female a
Location - C/§ Ov?g)ap
Mean  Stan. dev. Mean Stan. dev. i

a 26.25 1.62 21.53 1.59 1.47 7.1

Depth { b 29.20 2.03 24.50 1.61 1.29 9.9
c 33.90 2.N 31.46 1.7 0.63 24.4

PL 38.05 1.60 37.76 1.19 0.46 32.3
MysMa L 37.55 2.80 36.96 1.46 0.13 44.8
Deptha/pp x 100 69.52 6.41 58.61 4.24 1.02 12.3
Area (cm?) 23.43 1.82 19.88 1.10 1.21 11.3

%1 RICR S THHE (Depth a.b.c), BIFEFIR (PL), % 15 KU 2 BESRE
(Mi* M. L), THREEES LT P— M, MTHEEHE (Area) 277, MDERRK
# (C,D) LERELELRETRLTH B,

B 3ER, WEESTEEO TR NHFERIFIOHEETH 3, RO L BHETEORK
BHIHrHETRLTH B,
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Sex determination of recovered remains specimens.

Measurements of Location

No. Depth a/p; Result
Depth a {mm) Area {cm)

72 - 105 70.5 : ¢& 27.5 : (&) 23.9 : (4) s
72-111 76.3 : ¢ 29.5 : {4) 24,1 ¢ (¢) 4
72-108 66.6 23.0 : (%) 19.3 : (¢) (%)
72-117 54.3 : ¢ 22.0 : (2?) 22.5 9
72-102 72.0 : & 28.0 : () 21.2 3
72-110 74.4 : g 29.0 : () 24.3 : (¢) 3
72-116 72.6 : 8 26.5 : (3) 21.0 4
72-113 61.1 22.0 : (¢9) 19.3 : (¢) (2)
72-124 64.5 24.5 : (¢) 22.3 (¢)
72 -120 64.3 22.5 : (¢9) 18.6 : (¢9) (9)
E - 731 62.2 23.0 : (9) 21.2 (9)
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Distribution of measurements and jaw depth index for male and female

Hokkaido deer, and sex estimation of remains specimens.
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Tooth replacement and development in Sika deer (from 200 known-aged

young deer specimens).

Month of death Age Arrangement of teeth
June 0 Month E
July 1 u i
August 2 Months kA
September 3 W — PPy Py
st year P f192 13 € P1 P2 Py
C P1 Pz ps My
October 4 " T e Pt
November 5 "
December 6 "
dJanuary 7 "
February 8 u
March 9 u
APY"” 10 W
May 11 n
C P1p2pshy
2nd year June 1 year 0 Month i1 72 13 € Py P2 Ps My My
Ju]y 1 "
August 2 Months
C p1p2ps MM
September 3 ! I 'iz is ¢ P1 P2 p3M1M7
October 4 [
November 5 "
C p1p2paMiMy
|
December 6 PRPETINCTTS
January 7 n
February 8 u
CpipapstiMe
9 1t
Mareh I3 1513 C p1p2ps MiMa My
April 10 "
3rd year May 11 "
dJune 2 year 0 Month
July ] " C PiPsP3 MiMaMs

I1T21s C P1 P2Ps M2M2Ms

YHARBREAENS BEIE»S 6 BRI TENS, EROET LA,
6 H1BENE LTEHER - AREAGS 8 dDTH B,
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class

Wear

o Males (N=48)
o Females (N=32)

] 1.1 ] 1 1 L] 1 1 1 1 1 ] )] ] 1 1 (1 ] (] ] L J

5 10 15 20
Age in years

E5M Z=BABEOYHICBE L oMzl
CRER" iIERAEBINL TER

Changes in the first incisor wear-class with increased

age in Sika deer of Nara Park.

COFERBTSFIDER - FBMOHHELLRBABDO Y HIKE B D TH B, NEDH LB4E
VA TREBOEITEREICENSH DM, TOXIIK L OBAEDAICEL > THREENTE 2,
321 HEBRHBERKEOMEZL
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Age estimation of park deer from wear-class of the first incisor (from the results of Fig. 5).

Age in years

Wear classes
Male Female

20
N
%
|

0%
|
()(P

I Q; 2.5 2.5

m, Q_; 3.5 (2.5-4) 4(3-5)
m, !5-—E§ 4.5 (4 -5) 6 (4-7)
1, [N 5.5 (5 -6 ) 8 (5-09)

TV
7-10) 14 (11 -16)

VI 10 ( 8-14) 17 {12-20)

VI 12+ (12-21) 20 (16-24)

e RO
°OBD

6% EMEBRLL R VhICEY B RERNBIREOR T

Age variation of cervical line conditions in male Kinki deer.

Ace M1 M2 Ms
(Yi ) Lingual Buccal Lingual Buccal Lingual Bucca}
' -t - % ¥ - + -t + -k 4 M~ k4

0.5 3 3

1.5 7 2 1 10 %0 240

2.5 1 1 13 10 2 3 13 13 ha s

3.5 14 6 2 6 12 3 15 15 15

4.5 15 2 15 7 9 1 17 15 15

5.5 10 10 6 4 2 3 5 10 10

6.5 13 13 13 9 8 1 4 17 1 1 12 1
7.5 7 7 2 5 7 6 1 7

8.5 4 4 1 3 2 2 T 1 11 4

9.5

10.5 1 1 1 1 1 1
11.5 2 2 2 2 2 z
12.5 2 2 2 2 2 2
13.5 3 3 3 T2 102 T2
14.5 1 1 1 1 1 2

1. 5%« 2.5 D M, - Ms O, FIBicstd 285HE (BA»LD) 2R,
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Age variation of wear index in male Kinki deer.

WEAR INDEX

Age ”
(Yr.) 1 Ma Ms
6 5 4 3 2 1 0 Mean 6 5 4 3 2 Mean 7 6 5 4 3 2 Mean
0.5 3 6.0
1.5 3 7 5.3
2.5 1 12 2 3.9 18 6.0 15 2 6.8
3.5 1 3 8 1 3.3 1 9 5 4,7 2 12 1 6.0
4,5 6 1 2.3 6 9 1 1 4.1 11 6 5.6
5.5 3 6 2.3 1 4 4 1 3.5 3 4 3 5.0
6.5 1 2.0 5 4 4 3.1 2 6 4 4.8
7.5 1 6 2.1 T 5 1 3.0 3 4 4.4
8.5 4 2.0 4 2.0 2 1 1 4,2
9.5
10.5 1 1.0 1 2.0 1 3.0
11.5 11 1.5 2 2.0 2 2.0
12.5 11 1.5 2 2.0 2 2.0
13.5 11 1 1.0 3 2.0 2 1 2.6
14.5 1 2.0 1 1.0 1 2.0
7...
6_.
5_
3
S 4r
=
3_
S
22F
1_.
0..
I | S N [ I 1 1 L (] 1 1 i

L ] |
0.5 2.5 4,5 6.5 8.5 10,5 1.5 4.5
Age (years)

FEOX AEEA R VHiITET B BRSO MBEL

B DFIEMETIRG . Mi—>M: >M; DI, Bilisasic T
T REMBEITL TS,

Changes in the average wear index with increased age in male Kinki deer.
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(width to height)

Moler ratio

1.4

1.2

1.0

0.8

0.6

0.4

0'2

RS - HERERL, FTRRIBELE S 57 CTRLTHE ., SEICIT3 EFEID
BAHBLTHWAY, BRUEBOKREBET AL LickD, BYBEHETOBELT L 0T

3.5 4,5 6.5 8.5 10.5 12.5
Age (years)

BT EHEA RV HHEOMERZE(L

Changes in width to height (molar ratio) with increased age.
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APPEARANCE OF CERVICAL LINE WEAR INDEX
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Age estimation of remains from the Torihama site determined by cervical line conditions,

wear index, molar measurements and molar ratio.

WIDTH (W.), HEIGHT(H.) and MOLAR RATIO (M.R.)

AGE AGE
Ml MZ M3 BY BY
W. H. MR W. H. MR W. H MR R ANNULI
1yr.
1
1
1
1
1
1
(2) yrs.
2
5.2 8.5 0.61 4.9 (13.7) 0.35 8-10
4.7 14.4 0.28 5-8
6.7 10.9 0.6 1-13
5.2 5.3 0.98 4.9 8.6 0.56 (4.5)(12.7) 0.35 7-8 7 yrs.
5.0 9.6 0.52 5.3 14.2 0.42 4.9 16.7 0.29 7-8 9
(4.2) 8.4 0.50 4.3 14.1 0.30 3.6 (17.8) 0.20 6-7
4.2 9.0 0.46 (5.5) (8.8) 0.62 4.9 17.0 0.28 6-7 7-9
4.5 5.7 0.78 4.8 (8.0) 0.60 4.2 (10.0) 0.42 9-12  10(+1)
4.3 7.8 0.55 4.3 12.6 0.33 4.1 15.7 0.26 7-8 7(+1)
4.5 4.9 0.91 5.0 7.9 0.63 4.4 11.3 0.38  10-12 10
3.7 12.9 0.28 3 3
4.5 8.8 0.51 4.6 12.5 0.36 5.4 14.5 0.37 7-9 9
4.4 8.6 0.51 4.7 12.8 0.36 5 6
4.6 7.0 0.65 4.2 12.8 0.32 4.8 15.1 0.3] 7-8 8
4.2 8.9 0.47 4.3 13.0 0.33 4.1 14.8 0.27 7-8 6
4.1 10.0 0.41 4.5 13.2 0.34 6-7 7-9
4.4 13.4 0.32 3.5 (20.0) 0.17 4 (5)
(4.2) 12.6 0.33 4.0 15.6 0.25 5 4
4.0 9.4 0.42 4.0 9.4 0.42 5-6 5
3.6 12.0 0.30 3.2 12.2 0.26 3-4 4
(5.5) 4.2 1.30 5.7 9.6 0.59 3.4 18.4 0.18  13-15  12-14
3.7 12.8 0.28 3.7 16.8 0.22 3 3
2.8 (15.0) 0.18 2.1 20.0 0.10 5.3 7.2 0.73 2 2
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331 BAEVHIORRLD
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BHEEATRETET 254, €4 Y MTRLRE 00PN i Tl L, sl - THES -
GREBOEYT, > TRALERRT LA, 24V MROBLOWEBE EHZ BT LN TE
B, ki, RERICLDERBEBETORICE VT, €2 Y NERAWEIER TH 2 LE,EH
Wid2llnTELLYD, MASERAERILIRIEL T T ENTE B, BRI L -8
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November
January
March

Central part but not center

BER =&y VA FEM HRAERICE B4 A ¥ B OMHIRE
£ FRAERELOE AT AR, | SO 2 B E 08 EIIGELTO R,
ETRELAGIRTINEBAT, 2BOBERIBIUBI D00, EEIHIKEL TWa,

i, LB G LAEE (RSN SHAHOBRSNEHERT.

Diagrammed sections of lower M; cement pads (Left) and outer-most layer in different

months of the year (from the 300 known-age and death date Sika deer specimens).
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Determination of age and death season (hunting season) from the cementum layer by three
histological procedures.

DISTINCTNESS OF LAYERS SEASON OF DEATH

; AGE - -
No. Section Direct Radio H.E. (yrs) Summer Autumn Winter Spring
graph  Stain JJASONDUJFMAM
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103 "
731 "
123 Mo
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O, A, x shows distinct, not so distinct, and indistinctness respectively.
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1 Ne72-111 fmyeaiEh
ZHEE 1B 2ROBODT,
IMEBEIND, BABEIC
i34 v MElE (a8
MEPEERSNTED, B
BT L2 EETT,
x 30
Section without staining. The first
layer of this section was recognized
2 years layer and age was determined
as 9 years. '
The outer-most layer is opaque showing
that this deer was killed during summer
seasori.

2 [ELoBHXEEe
BB LKA SRV 72T,
XBAEABSBTOAVEELT
Hh3, HFERIEBOERS
NI ETRT,

x 30
Radiograph of upper section. The
translucent line appearized as white
line. The numbers show the age of
each layer,

3 N72-112 BEMXEE
BIBRIFZODDOTER,
BB RIALABOERAERZ,
HEhICERELR A LGNS &

T AP HK~HIRITIT,
x 30

The first layer represents yearlings.

Determined age: 6 yrs. The outer

-most layer shows death occurred

between late autumn and early

winter.-

Rl BEAEZHL YA THE M BRSEEHO L 4 v ME '

Section of lower M; cement pad of Sika deer remains from Torihama site.



1 M72-116 M
FIBR1BOEDOTHD 8
BEEEINDS, BB
ot ElHBERED 515
O~ FZICET LT
EERT,

x 12

First layer shows yearlings. Age: 8

yrs. Quter-most layer shows death

occurred between late autumn and

early winter, X 12

2 MN72—144 M,
EIBRIBOLDTH K
BB I A I BB ISER
S, ZPE~EDERT,

X 50

The numbers shows the age of each
layer. Outer-most layer shows death

occurred between midwinter and
late winter.

3 No72—123 M,
BR—BOATHD, M, TH
LT HIBIREBEESH
%, BHBOREENKS S &
LTW3ETEh5, Z0O%
D ~FFICTT,

x 40

In the case of M,, one layer shows
a 2-year-old. The outer-most layer
was thich and translucent. Shows
death occurred between late winter
and early spriflg. '

KR 2 Htoh T M &I M, OBEMXERE
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Determination of Sex, Age and Death-season of Recovered Remains

of Sika deer (Cervus nippon) by Jaw and Tooth-cement

Noriyuki OHTAISHI
Department of Anatomy, School of Dentistry, Hokkaido University (Sapporo)

The authors previous study of about 1,700 specimens of recent Sika deer obtained the
informations of tooth replacement and development (Table 4), age estimation by the wear on the
first incisor (Fig. 5 and Table 5), and determination of the age and death season by the cementum
layer of the first incisor and first molar (Fig. 8, using Mitchell’s method 1963 and 1967).

This study using the jaws of 106 known-aged male deer from Kinki district, Honshu, Japan,
and 25 deer of both sexes from Hokkaido, Japan, (Table 1) investigated a method for determining
the sex, age and death season (ancient hunting season) in the recovered remains Sika deer from on
archaeological site. Thirty-two jaws from remains recovered from the Torihama archaeological site
(Early Jomon C. 6,000 B.P., Fukui prefecture, Honshu) were used.

Sex determination was based on measurements of the jaw depth, the jaw area from P, to M,
(Fig. 1), and an index of the jaw depth in the known-sexed specimens (Table 2), which enabled me
to estimate the sex of the unknown-sex remains (Fig. 4 and Table 3).

To clarify the exact changes on teeth row conditions with increased age, examined the cervical
lines of each molar (Table 6), the wear index (Figs. 2 and 6, and Table 7), the width of the occlu-
sal surface and the height of the crest and molar ratio (Fig. 3, modified method of Robinette er al.,
1957. Table 8 and Fig. 7) in Kinki deer. The results indicated that this method of estimation was
more accurate than former method (Passmore et al., 1955; Habermehl, 1961; Taber, 1971; and
other authors). Table nine shows age estimation of remains from the Torihama site determined by
this method and annulations of cement (Table 9). As Thomas & Bandy (1975) and Ohtaishi
(1976a) reported, however, that the age of female is over estimated.

For determination of the exact age and death season (Ancient hunting season), I observed the
cement pads of M, or M, . First, the cement pads were sliced into sections of 100— 140 microns in
thickness. The section was then observed microscopically using three methods, without stain,
radiograph film, and hematoxylin staining (Ohtaishi, 1979; .Ohyi et al., 1980). From these results
it was possible to determine or estimate the age and season of death as shown in Plates 1 and 2 and
in Table 10.



