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1 1Mc, 2 B 5 , ( 3IMt L,
2Mc, . , 1 1Mt, 4Mt H, 5Mt L)
2 i 2Mt, (P<0.05),
1) FA m L= i (P>0.05), 2.
,R= I 22 FA
_ (R-L) x100 (1) () F4 ’
(R+L)2 ( 3) (Median) 4
SPSS 13.0 , (Inter-quartile range) : (1) FA
3 . , FA ,
Kolmogorov-Smirnov  Shapiro-Wilk . FA S FA .5 S FA 4.382 4,
Mann-Whitney e 3.896 6. g FA
(i) 2 5 ()
2 R 5 FA L ,
w H P, S, s
2.1 FA ; (1) FA .5 S
25 5 B 5 FA .
FA Shapiro-Wilk (49/50) P< , 3. 4 Kolmogorov-
0.05 , , Smirnov , 193 10 FA
FA ( 1). P 2/10
FA P<0.05, ,
s FA 7/10 P<0.05,
[2], Mann-Whitney ( 5z FA
. Pearson 5 . FA
FA (P>0.05). (P>0.05).
x1 EHESNMHELEN FAHESHHRE
1Mc 2Mc 3Mc 4Mc SMc IMt 2Mt 3Mt 4Mt SMt
L 0 0 0 0 0 0.001 0 0.003 0 0
/4 0 0 0.005 0 0.004 0.022 0 0.004 0.004 0.014
H 0.002 0 0.002 0 0 0.035 0 0.008 0.010 0
P 0.001 0.008 0.009 0 0 0.029 0.002 0.008 0.043 0.002
S 0.017 0 0 0 0.004 0 0 0.130 0 0.008
L=Length, W=Width, H=High, P=Perimeter, S=Square. Mc = metacarpal Mt= metatarsal; P value from Shapiro-Wilk test. P-value significant
at P<0.05.
F2 FAESKEBKBIPearsontl X R Ll
—_ L w H P S
Male Female Male Female Male Female Male Female Male Female
1Mc —-0.508 -0.118 0.244 0.098 0.083 0.199 -0.273 -0.213 —-0.480 0.204
2Mc —-0.484 0.342 0.051 0.248 —0.631 0.368 0.021 0.101 -0.584 0.227
3Mc —-0.056 0.000 0.745% —0.180 0.104 0.210 0.007 —-0.049 0.116 0.035
4Mc -0.354 -0.037 0.138 -0.224 0.326 —-0.303 —-0.325 —-0.365 0.363 —-0.265
SMc —-0.387 -0.092 0.113 0.144 —0.546 —-0.051 —0.546 —-0.149 —-0.522 0.175
IMt -0.280 0.090 0.198 -0.297 0.149 -0.128 0.642 —-0.083 0.325 —-0.103
2Mt -0.389 -0.212 —-0.320 —-0.011 -0.613 0.148 0.257 0.014 -0.617 0.192
3Mt -0.351 0.553* -0.596 -0.239 —0.182 —-0.013 —-0.390 0.219 —-0.559 —-0.133
4Mt 0.330 —-0.069 —-0.444 0.114 —0.168 —-0.510%* 0.159 0.010 —-0.240 -0.301
SMt -0.711* 0.211 —-0.581 —0.248 —0.385 -0.415* 0.094 —-0.136 -0.617 —-0.345

*: Correlation is significant at the 0.05 level (2-tailed).
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2 EFGHRFBEGEBSAEE FAHERR
#3 EFMRENFARERSGITE
Bones sex L v il
Median Inter Median Inter Median Inter Median Inter Median Inter
IMe M 0.455 1.855 0.946 6.023 4.651 11.736 2.040 3.433 3.825 5.891
F 0.970 1.710 3.498 4.499 3.626 4.068 2.100 4.125 4.907 5919
IMe M 0.911 0.969 2.334 2.809 1.358 6.442 2.929 2.816 4.258 6.195
F 0.734 1.059 2.245 6.190 3.844 4.233 2.140 2.358 5.279 7.700
IMe M 1.257 3.155 2.670 2.997 3.050 4.516 4.472 5.728 5.309 5.155
F 0.571 1.113 2.953 3.664 2.434 4.353 2.784 3.677 3.970 4.033
e M 0.336 0.925 2.200 2.308 2.040 1.212 2.363 3.528 3.878 2.495
F 0.707 0.904 2.542 4.561 1.964 3.130 2.050 5.111 4.460 6.076
SMe M 1.141 1.203 1.804 2.505 3.713 2.631 2.270 6.928 3.641 8.225
F 0.651 1.186 2.614 3.648 3.787 3.925 2.082 3.968 4.297 7.846
ke M 0.741 0.977 2.616 3316 2.009 2.482 1.901 3.982 3.265 2.667
F 0.540 0.953 2.584 3.044 2.011 3.041 2.901 3.165 3.002 3.124
Mt M 1.099 2.074 1.540 5.298 1.770 6.435 1.164 2.903 3.352 11.380
F 0.550 0.804 2.520 2.056 1.748 1.544 1.440 1.820 2.437 3.562
Mt M 1.180 1.118 2.068 5.165 1.223 3.373 0.769 1.704 2.988 6.736
F 0.549 0.970 1.952 2.430 1.683 2.724 1.639 3.078 4.562 3.225
AMt M 0.416 0.208 3.099 5.107 2.961 4.804 2.903 2.555 4.157 6.127
F 0.396 1.577 2.356 3.830 2.595 3.289 2.483 2.577 4.638 3.054
SMt M 0.625 2.506 2.481 7.419 3.261 3.670 2.892 2.174 5.263 7.261
F 1.374 2.536 2.722 3.347 2.963 6.646 2.104 5.444 5.302 9.504

L=Length, W=Width, H=High, P=Perimeter, S=Square. Mc = metacarpal; Mt= metatarsal; Inter= Interquaritile range; M= Male, F= Female.

F4 FAESBHKIEZSDHHIE (Kolmogorov-Smirnov)

Metacarpal Metatarsal

L w H P S L w H P S

N 39 39 39 39 39 48 48 48 48 48
Male Mean 1.436 2.741 4.140 3.292 5.121 1.210 3.482 3.036 2.327 5.089
Z-value* 1.654 0.995 1.293 0.837 1.061 1.453 1.231 1.126 0.949 1.252
Sig. 0.008%* 0.275 0.071 0.485 0.210 0.029%* 0.097 0.158 0.328 0.087

Female N 131 131 131 131 131 115 115 115 115 115
Mean 1.029 3.678 3.559 2.942 5.843 1.096 2.869 2.902 2.548 4.519
Z-value* 2.012 1.519 1.320 1.578 1.735 2.388 1.107 1.867 1.302 1.414

Sig. 0.001**  0.020%* 0.061 0.014**  0.005** 0** 0.173 0.002%* 0.067 0.037**

*Z-value from one-sample Kolmogorov-Smirnov test. z-value significant at £<0.05.
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#=5 Mz B I K FAEMann-Whitney#s I
Z-value*
1 Mc 2Mc 3Mc 4Mc SMc 1Mt 2Mt 3Mt 4Mt SMt
L -1.129 -0.203 -1.674 —-0.668 —1.151 —0.063 -1.859 -1.675 -0.166 -0.792
w -0.277 -0.203 -0.076 —-0.982 -1.174 -0.314 -0.387 —-1.344 —-0.350 -0.037
H -0.149 -0.974 —-0.495 -0.314 -0.158 —0.440 -0.166 -0.018 -0.828 —-0.608
P -0.021 -0.406 -1.636 -0.275 -0.226 -0.272 —-0.828 -1.601 -0.166 -0.129
S -0.958 -0.528 -1.180 -0.825 —0.181 —0.482 -1.417 -0.571 —0.166 -0.939
Z-value from independet-sample Mann-Whitney test between sexes.
3 it e
R. Thornhill ¢ FA 2 FA
s > FA
FA . S. (R=0.02, P=0.441).
A. Mays!*¥ , FA )
> 2 FA
R FA 3.2 FA
. J. Fagot U 3 FA
s ; . S. A. Mays
, 2 FA, 2
7 FA
B S FA (P<0.05). i
s FA FA FA
(1)FA FA ; (I)FA >
. (iii)F4 e ; g FA
(iv) FA > >
3.1 FA
Shapiro-Wilk SPSS ) ’ ’
FA
R 3~50 B
i . S. A. Mays 2
Kolmogorov-Smirnov R
1 FA s
Si | 0 05’ F4
' B . S. A. Mays FA
[4]
' FA 4),
FA . FA
. FA [3]
. 2 [4]
R FA ( FA.
) ; L () ,
. FA 5 (ii)
, S. A. Mays ,
FA O , ; (i)
, FA ,
; , I FA. ( )



WE FA ,

FA . 2
e 5 FA
5 5 B
FA , FA .5 i
(P>0.05);
(03] 3 FA (W H P
. FA , , FA
(P<0.05).
FA 2Mc  2Mt
(Z=—2.315, P=0.022); 5 5 @ S
FA , FA
. 5Mc 5Mt
(Z=—2.884, P=0.004). , 2 ,
e, FA

4 SECHK

[1] Auerbach B M, Ruff C. Limb bone bilateral asymmetry: variabil-
ity and commonality among modern humans [J]. Journal of Hu-
man Evolution, 2006, 50: 203-218.

[2] Sarringhaus L A, Stock J T, Marchant L F, et al. Bilateral asym-
metry in the limb bones of the chimpanzee(Pan troglodytes) [J].
American Journal of Physical Anthropology, 2005, 128: 840-845.

[3] Fagot J, Drea C M, Wallen K. Asymmetrical hand use in rhesus
monkeys(Macaca mulatta) in tactually and visually regulated
tasks [J]. Journal of Comparative Psychology, 1991, 105(3):
260-268.

[4] Mays S A. Asymmetry in metacarpal cortical bone in a collection
of ritish post-mediaeval human skeletons [J]. Journal of Ar-
chaeological Science, 2002, 29: 435-444.

[5] Wood B A. An analysis of tooth and body size relationship in five
primate taxa [J]. Folia Primatolo, 1979, 31 (3): 187-211.

[6] Thornhill R, Moler A P. Development stability, disease and medi-
cine [J]. Biological Reviews, 1997, 72: 497-548.

[7] Klingenberg C P. Fluctuating asymmetry and animal welfare:
How far are we and how far should we go [J]. The Veterinary
Journal, 2004, 31: 245-249.

[8] Guatelli-Steinbeg D, Lukacs J B. Interpreting sex differences in
Enamel Hypoplasia in human and nonhuman primates: develop-
mental, environmental, and cultural considerations [J]. Yearbook
of Physical Anthropology, 1999, 42: 73-90.

The Fluctuating Asymmetry in Metacarpal and Metatarsal
Dimensions of Macaque

WANG Feng-chan'?, HU Xiao-lin, ZHAO Xiao-jin*", ZHAO Xuan?,

DANG Xiao-yun'?, YAN Shuai-guo’

(1. School of the Earth and Resources, China University of Geosciences(Beijing), Beijing 100000, China;
2. College of Life Sciences, Henan Normal University, Xinxiang Henan 453007, China)

Abstract: In the paper, the fluctuating asymmetry (F4) in metacarpal and metatarsal dimensions of adult macaque

(Macaca mulutta) from Taihang mountains has been surveyed. Osteological materials were obtained from 35 adult

individuals, including 35 metacarpals and 33 metatarsals. Five dimensions, including metapodial length, dorsoven-

tral diameter, mediolateral diameter, and circumference were measured at mid-shaft and metapodial midshaft

cross-sectional area were calculated using the formula for an ellipse. Lilliefors tests, Shapiro-Wilk tests and inde-

pendent-samples Mann-Whitney test adopting SPSS 13.0 for windows were used to determine the normality and

sex differences of asymmetry. Results indicated that the F4 scores of five dimensions in metacarpals and metatar-

sals in most instances deviated from normality and attained statistical significance at the P<0.05 level. Analysis of

correlation coefficients in most instances indicated that for no parameter does the association between body size

and FA scores reach statistical significance in either sex. The mid-shaft area for the metacarpals and metatarsals

showed relatively larger measurements, and other variables showed relatively smaller measurements. Sex differ-

ences in F4 were also found in varying degrees. The results suggest that the traits of F4 may be population-specific

and mainly relate to the genetic component, testoterone levels and postnatal environment, such as mechanical

loading and other important behaviors in primates.

Key words: macaque; metacarpal and metatarsal; measurement; fluctuating asymmetry
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