#5323, H2M N~ = O Vol.32, No.2
201345 H ACTA ANTHROPOLOGICA SINICA May, 2013

AITWERRZE B 15 # 5 2 4

g, R, A M, £, ARK
(TEE k¥ EaHZF0R, % 453007)

 OE: N T TR ORAT LRI 5 R E A IO 2E KN e AR SO RAT LR S bR A 40 41 (B 10,
ME: 30) BEAT WSROI EFEE R 1) 9 BUB S AL S UEAT I . Fdis H SPSS19. 0 BAFHEAT 22748 1240 501l 43 H7
SRR 5 MR A R M 2 T W S e AR 5 R A A S s ) R Y T
94.1%~100.0%, J13& 25 A S VENE R AN 20 Y 93.8%~97.5%. A REAT K 9 MESLRE, K
FEAZ BV SEAEPRIE A, UL WIAE R S ) o ek EE A o i P A 0 2 4 50 ) b A ) P ) i
MZERAYE . G510 RS 1Bt g 7 A R BT DA ROIX S PR, R AR N R A b
AR P ) 6 5 A I FE R SOR A

REIR: BRME FEs MEZE FINAHT

RESES S - Q915.87 ; XERAFIAMTD (A; XEHS :1000-3193(2013)02-226-07

Tl

1 5

ARAIENRKEES M BERAL E 22 KD MR TR 5T H AR IER £
McFadden %5 " HRE A A BRI SRR SR (KA N BE A R W] S 2 . P T
HIESRAL. EEXD RN €N ZESR . HINXEZRED R LIRSk
AT MERE . HRE— RIWIFUERMAE AR KIS, A A K AR e
KB K. BR TS A, NRTRRAAR N A L2, JUAR R EARAE, fn b
i AT 25 EL BT AR A R B O . AR N RIS AT e 5 AR ARl 2 AT IR A &
R PR KT S M [ A ORI — U RO AR D B A 1 SRR R T A
FARK B R HATa SR KR KB OO K B W N AT R

MIPEZE . X BRI H & HE 20 T RRAT LR S PEZE il . Sl i 28 F o0 #r, 2
SEE PR R, AR N R KR ML B 50RE, s 2 A] LRI A R A
KA TR EE R .

WFEEHA: 2012-02-17; EFSHER: 2012-08-10

ESTH: FElitkFAFEaHERRITXTE %8 (2011-329)

PEZEN: PEHF (1990-) , WG AZEMA %%, AR EE. E-mail:1175459224@qq.com

BIMIES: Ruedt (1957-) , &, W AFEGRFFRAR, HLEA T E-mail zxj 6119@163.com




2 A ORAT LRI P30 23 H * 227

2 MEHETITL

2.1 &8

FARE K B TR A A B 5 U TR R T R ORAT R B AR ORI IX . B AR AR JE 26
34°54'~35°16', K48 112°02'~112°52" KAT IRRAGE A AR g D2 Hh e 9 AR N RACSR 3 A1
()AL It 1 R B bR AR B T A o BRARER TR, e AR AN A E
PR A ) AR AR B A Y 28 A s R 5 o AR IR T AIER 3 F A H SR R W R A O
o i(ﬁ?[UJ5§v’Mf%”‘%‘“%’1‘/i$§&%ﬂiélo ® = | R ERALR
BEREbRIR: 51 EEON IMe, ToME 1 Tab.1 Sample size of metacarpals in Macaca mulatta
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Tab.2 The mean and SD of metacarpal variables of Macaca mulatta (Mean+=SD/mm)

Bones X1 X2 X3 X4 X5 X6 X7 X8 X9
Male

IMc-L 232614 4.27+0.2
IMc-R  23.28+1.5 4.26+0.2

3.04+0.2 3.52+0.4 5.70+£0.2 5.47+0.3 4.73+0.3 6.30+0.5 8.49+0.6
3.05+0.3 3.50+0.4 5.66+0.2 5.45+0.5 4.72+0.5 6.41+0.7 8.54+0.7
2Mc-L  38.85+1.6 4.27+0.3 4.14+0.2 4.01+0.2 6.31+0.3 6.97+0.4 6.14+£0.4 6.45+0.5 8.58+0.6
2Mc-R  38.61+2.1 4.22+0.4 4.18+0.3 4.07+0.3 6.23+0.3 6.95+0.4 6.14+£0.5 6.43+£0.5 8.68+0.6
3Mc-L  38.71£1.8 4.77+0.4 4.30+£0.3 4.40+£0.5 6.75£0.3 7.11£0.4 6.56+0.7 7.00£0.4 7.87+0.5
3Mc-R  39.03£1.7 4.68+0.4 4.33+0.4 4.47+0.6 6.70£0.4 7.14+£0.4 6.52+0.7 6.99+0.6 7.92+0.5
4Mc-L  38.16+1.3 4.42+0.3 3.88+0.3 4.31+£0.5 6.64+0.4 6.69+0.5 6.41+£0.8 6.07£0.5 7.69+0.5
4Mc-R  37.78+1.5 4.35+0.3 3.89+0.3 4.25£0.6 6.53£0.5 6.62+0.6 6.31+£0.8 6.04x£0.5 7.59+0.6
SMc-L  36.95£1.8 3.68+0.3 4.12+0.3 3.78+0.2 6.20+£0.4 6.33+0.3 5.76+0.4 6.70+0.6 7.68+0.4
SMc-R  37.00£1.8 3.68+0.3 4.13+0.3 3.82+0.3 6.11+0.4 6.37£0.3 5.76+0.4 6.68+0.6 7.74£0.5

Female

IMc-L  21.18+0.8 3.80+0.4 2.73+0.2 3.33+0.4 5.17+0.3 5.11+0.3 4.41+0.4 5.73+£0.6 7.64+0.4
IMc-R  21.1240.8 3.79+0.4 2.74+0.2 3.34+0.4 5.19+0.4 5.10+0.4 4.41+0.4 5.73+0.5 7.66+0.4
2Mc-L  35.65+1.1 3.91+£0.3 3.88+0.3 3.73+0.3 5.72+0.3 6.47+0.4 5.59+0.4 5.73+0.4 7.91+0.5
2Mc-R  35.58+1.2 3.99+0.3 3.91+0.3 3.79+0.3 5.77£0.4 6.51+£0.3 5.67+0.4 5.73+0.4 7.96+0.5
3Mc-L  35.58+1.0 4.31+0.3 3.95+0.3 4.01+0.4 6.20£0.4 6.55£0.3 6.40+0.4 6.28+0.4 6.90+0.4
3Mc-R  35.49+£1.0 4.33+0.3 4.02+0.3 4.06+0.4 6.17£0.4 6.61£0.4 6.31+0.4 6.38+0.5 6.99+0.5
4Mc-L  34.55¢1.0 3.97+0.2 3.53+0.2 4.15+£0.5 6.02+0.3 6.34+0.4 6.07+0.5 5.49+0.6 6.70+0.4
4Mc-R 34.58+1.0 3.97+0.2 3.49+0.2 4.24+0.4 6.03+£0.3 6.37£0.3 6.08+0.5 5.58+0.6 6.92+0.4
SMc-L  32.80+1.3  3.19+0.2 3.70+0.3 3.34+0.3 5.59+0.3 5.79+0.3 4.96+0.4 5.88+0.4 6.90+0.4
SMc-R - 32.80£1.3  3.19+0.22  3.67+0.26 3.31+0.35 5.63+£0.37 5.83+0.34  5.00+0.45 5.91+0.38 6.87+0.39
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Tab.3 Discriminant function coefficients for five metacarpals between males and females
Canonical discriminant function coefficients
Methods Bones
X1 X2 X3 X4 X5 X6 X7 X8 X9 Constant
Enter IMc-L 0.572 2.105 4.343 0.228 2,531  -2.681 -2.253  -0.089 1.560 -34.738
IMc-R 0597 2.158 3.324 0.000 2.760  -2.209  -2.108 0.262 1.314 -36.330
2Mc-L 0.666  -0.096  -1.488 0.464  -0.015 1.226 0.633 1.150  -0.548 -33.811
2Mc-R  0.560  -2.887  -1.067 0.409 1.047 1.560 2315 0.566  -0.370 -36.246
3Mc-L 0.585 0.493 0.052 0.461 0.784 1.681  -0.866 1.027  -0.370 -40.195
3Mc-R  0.751 0.013  -0.374 0.848 0.024 1242 -0.765 0.535 0.364 -39.031
4Mc-L 0.818 1.788 1.187 0.084  -0.353  -0.049  -1.459 0.367 0.921 -38.078
4Mc-R  0.697 1.573 2331 -0.420 0.780  -1.660  -1.046 0.680 0.998 -36.387
SMc-L 0.492 1.929 2.120 1312 -1.600  -0.475 1.497  -0.609 0.968 -34.746
SMc-R 0.434 1.622 1.972 1.867 -1.453  -0.158 0.948  -1.008 1.074 -31.273
Stepwise IMc-L 0.654 1.460 1.510 -31.777
IMc-R  0.653 1.349 1.426 -30.643
2Mc-L 0.684 1.116 -31.571
2Mc-R  0.531 1.209 -26.447
3Mc-L 0.729 1.874 -39.048
3Mc-R  0.816 1.405 -39.072
4Mc-L 0.935 -33.168
4Mc-R  0.787 2.877 -0.838 -33.110
SMc-L 0.612 1.586 -29.101
SMc-R  0.608 1.312 -25.420

Note: Enter= enter independents together, Stepwise= stepwise method. Coefficients= unstandardized coefficients.
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Tab.4 Eigenvalue, canonical correlation, chi-square and significance of discriminant function analysis
for Macaca mulatta living in the Taihang mountains
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Bones Eigenvalue Wilks’A cg:;?;;iln Chi-square  df P S;lflllzzl Ori];lrsl:a:ate(?:oss
Enter IMc-L 4.010 0.200 0.895 41.090 9  <0.001 1.120 100.0 84.4
IMc-R 4.176 0.193 0.898 41.921 9  <0.001 1.142 100.0 90.6
2Mc-L 2.196 0.313 0.829 31.951 9  <0.001 0.767 94.1 84.2
2Mc-R 2.078 0.325 0.822 32.039 9  <0.001 0.778 94.3 91.4
3Mc-L 2.982 0.251 0.865 46.290 9  <0.001 0.972 100.0 92.5
3Mc-R 3.053 0.247 0.868 46.882 9  <0.001 1.122 97.5 95.0
4Mc-L 3.861 0.206 0.891 46.644 9  <0.001 1.103 94.4 94.4
4Mc-R 4.145 0.194 0.898 49.963 9  <0.001 1.025 100.0 91.9
SMc-L 4.973 0.167 0.912 47.360 9  <0.001 0.927 97.0 93.9
SMc-R 4.701 0.175 0.908 46.127 9  <0.001 0.901 97.0 90.9
Stepwise IMc-L 2.199 0.313 0.829 33.143 3 <0.001 0.829 93.8 87.5
IMc-R 2.179 0.315 0.828 32.959 3 <0.001 0.825 96.9 90.6
2Mc-L 1.861 0.350 0.807 32.587 2 <0.001 0.706 97.1 94.1
2Mc-R 1.217 0.451 0.741 25.471 2 <0.001 0.595 94.3 94.3
3Mc-L 2.204 0.312 0.829 43.081 2 <0.001 0.836 97.5 90.0
3Mc-R 2.415 0.293 0.841 45.443 2 <0.001 0.998 95.0 95.0
4Mc-L 2.257 0.307 0.832 39.553 1 <0.001 0.843 94.4 94.4
4Mc-R 2.512 0.285 0.846 42.081 3 <0.001 0.798 94.6 91.9
SMc-L 3.294 0.233 0.876 43.715 2 <0.001 0.754 97.0 97.0
SMc-R 2.774 0.265 0.857 39.847 2 <0.001 0.708 97.0 97.0
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Fig.2 Histograms of the discriminant scores from the left based on variables of metatarsal variables in
Macaca mulatta males and females (Females are above the X axis, and males are below the X axis)
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Discriminant Function Analysis of Metacarpals of Macaca mulatta
Living in the Taihang Mountains

HU Hai-yang, ZHAO Xiao-jin, ZHOU Di, LI Jie, HU Xiao-lin
(College of Life Science, Henan Normal University, Xinxiang 453007)

Abstract: The purpose of this research was to understand sex differences in the five metacarpals
of adult Macaca mulatta from the Taihang mountains. Nine osteometric measurements were
taken from 40 adult skeletons (10 males and 30 females) and were analyzed using discriminant
function analysis from SPSS (Version 19 for Windows). Results showed that metric traits of
the five metacarpals were good indicators of sexual dimorphism with accuracy ranging from
94.1-100% (Enter Independents Together method) and 93.8-97.5% (Stepwise). For all nine
measurements, maximum length of metacarpal was the first variable selected in the stepwise
analysis, which indicates that this variable played an important role in sex determination. It
was, however, difficult to determine sex differences between left and right sides. This paper
demonstrates that the sex of Macaca mulutta can be identified from metacarpal morphology
using discriminant function equations, and this technique can be applied to other non-human

primates.

Key words: Macaca mulatta; Metacarpal; Sex dimorphism; Discriminatory analysis



