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Figure showing methods to i (Anderson, 1958):
measurtetplrotoconelleng:\ and 1. ﬁf&*ﬁq&,ﬂ:, Eﬂ%—ﬁz&ﬁg@lﬁ?‘é‘*ﬁ;u":ﬁ]/z}ﬁ
o crown feost HHHF IR IR
, xij_;i i=1,2,"",n @Jﬁ??ﬂ
BTG =1, 2,0, m——HRERFS
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2. RB =R Z AR R ARG MBRAE R SERE R,

3. FRERTEL (Jacobi) ZERHHAHRAEME R Y4 MR EE 53T B A0 B AL AR A & -
+ BB —RAENMERE S RENERSOBIE,

5. X =ZAERS BT

#1 FHURSHM GREREARE (B 2XK)

X B R 8 VRGN -3
] =] k¥ E | B E B 5 ¥ E x K
PA 206 M 19 18.9 19.4 PA 206 M 26 17.8 19.9
M 84 19.8 24.0 M 27 17.0 20.0
M 111 20.3 22.5 M 32 15.6 18.5
M 117 19.7 23.1 M 55 17.3 20.1
M 138 19.4 20.6 M 69 16.0 19.0
PA 143 17.6 20.1 M 112 18.6 19.2
PA 145 21.8 24.4 M 129 18.0 19.7
PA 146 22.0 19.7 M 133 18.7 18.2
PA 149 19.7 20.5 M 135 17.8 17.1
PA 150 20.3 21.1 ’ M 136 16.2 19.4
PA 178 19.5 22.6 PA 144 15.7 17.1
PA 148 18.1 19.0
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£ 5 BERE | 2k | B m 5 BEk | 2tk | Bl
PA 206 M 1 12.0 20.5 58.5 PA 206 M 13 11.2 17.7 63.2
M 8 11.2 18.4 60.9 M 15 10.5 17.2 61.0

M 10 12.5 21.0 59.5 M 16 10.2 17.9 57.3

M 11 10.3 16.8 61.3 M 17 9.0 17.2 52.3

M 14 12.0 19.6 61.2 M 22 9.5 16.2 58.6

M 37 12.9 20.0 64.5 M 23 10.6 17.2 61.6

M 39 11.7 18.7 62.6 M 24 10.5 17.4 60.3

M 40 12.4 20.0 62.0 M 25 10.0 17.4 57.5

M 4 12.8 20.0 64.0 M 28 11.0 16.7 65.9

M 42 11.2 19.4 57.7 M 29 10.7 17.8 60.1

M 44 11.6 | 18.3 | 63.4 M 49 10.5 | 17.8 | 59.0

M 45 12.6 20.7 60.9 M 51 10.6 16.8 63.1

M 46 11.5 18.8 61.2 M 53 10.1 17.3 58.4

M 47 11.8 19.6 60.2 M 54 9.6 17.3 55.5

M 48 10.1 17.0 59.4 M 56 10.3 17.6 58.5

M 50 11.5 19.5 59.0 M 57 10.7 17.5 61.1

M 81 11.2 18.9 | 59.3 M 58 10.3 17.3 59.5

M 85 12.2 21.8 56.0 M 59 11.1 18.9 58.7

M 87 10.2 17.7 57.6 M 60 10.2 16.3 | 62.6

M 88 10.3 18.5 55.7 M 61 11.4 18.0 63.3

M 89 10.2 18.3 55.7 M 63 8.2 14.9 | 55.0

M 98 12.3 20.5 60.0 M 64 9.7 16.5 58.8

M 100 12.2 20.8 58.6 M 66 9.4 16.2 58.0

M 102 11.7 21.0 58.2 M 67 10.4 16.3 63.8

M 103 11.1 20.3 54,7 M 91 10.2 16.8 60.7

M 121 8.7 19.3 45.1 M 93 10.5 16.8 62.5

M 124 11.9 | 20.3 | 58.6 M 125 9.9 16.6 59.6

M 128 10.5 20.0 52.5 M 94 10.0 15.7 63.7

M 130 14.2 22.0 64.5 M 104 10.2 16.3 62.6

M 148 11.4 18.2 62.6 M 105 11.3 17.7 63.8

M 155 13.3 21.8 61.0 M 110 9.0 14.4 62.5

M 157 11.6 20.1 57.7 M 119 11.1 19.4 57.2

M 158 12.0 20.4 58.8 M 122 10.7 18.1 59.1

M 167 11.5 20.5 56.1 M 131 11.5 18.5 62.2

M 19 11.4 18.5 61.6 M 137 11.0 19.1 57.6

M 84 11.5 19.3 59.6 M 143 8.7 16.0 54.4

M 111 11.2 19.6 62.2 M 144 11.0 16.4 67.1

M 117 11.9 20.0 59.5 M 146 10.1 17.3 58.4

M 138 12.8 20.3 63.1 M 150 10.8 18.1 59.7

PA 143 1.1 18.0 61.7 M 151 10.8 18.3 59.0
PA 145 12.5 21.2 59.0 M 152 10.3 18.0 57.2
PA 146 13.4 21.8 61.5 M 159 9.8 16.6 59.0
PA 149 12.5 18.5 67.6 M 160 9.1 15.4 59.1
PA 150 12.4 19.9 62.3 M 161 10.0 17.1 58.5
PA 178 11.7 19.4 60.3 M 162 10.4 17.0 61.2
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M 165 10.3 17.0 60.6
M 26 10.4 16.4 63.4
M 27 11.4 16.7 68.3
M 32 9.9 15.5 63.9
M 55 10.3 16.3 63.2
M 69 9.8 16.3 60.1
M 112 10.9 17.5 62.3
M 129 12.2 18.3 66.7
M 133 11.4 17.9 63.7
M 135 10.6 16.9 62.7
M 136 10.0 16.3 61.3
PA 144 9.4 15.5 60.6
PA 148 10.8 18.5 58.4
3 FHRNEHM,. SREEERNRE (2hr 2EX)
K i 7 i}
E: = S B i wm 5 ¥ B &g E
PA 206 M 38 20.8 17.1 PA 206 M 15 18.4 17.2
M 125 21.2 17.4 M 56 18.3 16.1
M 80 19.6 16.2 M 66 17.5 16.4
M 103 20.0 17.3 M 118 18.6 15.4
M 104 22.0 18.6 M 126 17.6 16.3
M 121 20.8 17.6
Fa M =AEFROAERXIERE R
HEKE EREE FREHEE
% E K B 1 0.685 —0.243
hEEE 1 —0.003
RER KR 1

NE—HETE N, K2R XA ZHEREFEE - ERENEMRERX. FRI=
TERTHEGEERENTE _ARTREREREE HISRKTEMRMEO TE—H
W, BIVELFRERMERXZRER—MER, HEEFE 634 M, (1962 FRFER 58
A FE 6 A, BIBRFHE PA 37 — MG AMA A L TH—HEEAM G2 1); &
THHEEEA M (14,

(2) WRAEREER LA, ESHPRI—AFERR, EREREEEEFN
B LR R AR REOY 0 (IR A BIER (Agterberg, 1974)0
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(3) BEAGERRE—EX BN ERDIEFILIRAR M EOMEZRR, T,
RIPE XA AR EEH— AR TIMEE, DLE R - RN R (AR E SR MR EE AN
BIEE A BB (Agterberg, 1974)0

4 M, F1 M, WAFEHRANERSARENHERNT A2 ABER—E&LE.©
B M, f1 M, ROHIBIZE (Kendall, 1975),

ZoERE®R

1. B EhBERY

M"Y K EE R R KB HE R (R OFIEE (U R BLRENE R T
WREREMRANTRF) LA MR ERE (HTFARR) 5ITE 5. 8MERN
EAEE‘EE%%ME 215 %25 3 ST % 6o

5 HBXERE RHBEMPNSERR

) BFrRnR(ETATR)
¥ O @ Hom Rit g%
WK A wE R AR
#H—RTF A, =1.726 57.6% 57.6% 0.706 0.666 —0.238
E_HT A, = 0.996 33.2% 90.89% 0.002 0.334 0.942
H=ET Ay = 0.275 9.2% 100.09% —0.708 0.666 —0.234
&6 M ZEENTRIBVS
REHEIRR N it
#Kﬁ% L1 %2 %3 #2’:%% 2y L2 23
PA 206 M 1 2.550 0.206 | —0.279 | PA 206 M 13 —0.385 0.735 | —0.455
8 0.387 0.333 | —0.077 15 —0.793 0.118 0.266
10 1.885 0.145 | —0.777 16 —~0.051 | —0.938 | —0.032
11 0.930 0.667 | —0.014 17 —0.173 | —2.341 0.788
14 0.345 0.278 | —0.500 22 —1.296 | —0.696 0.542
37 1.643 1.648 | —0.938 23 —1.017 0.065 | —0.479
39 0.741 0.832 | —0.610 24 —1.049 | —0.339 | —0.424
40 1.791 1.127 | —0.191 25 —0.657 | —0.983 0.137
41 0.568 1.143 | —0.875 28 —1.545 1.310 | —0.393
42 0.927 | —0.442 0.194 29 —0.356 | —0.033 0.355
44 0.090 0.973 | —0.312 49 —0.048 | —0.421 | —0.119
45 1.272 0.496 | —0.481 51 —0.828 0.807 0.407
46 0.623 0.439 | —0.295 53 —0.085 | —0.630 | —0.158
47 0.851 0.259 | —0.081 54 —0.201 | —1.604 | —0.277
48 0.037 | —0.208 0.124 56 —0.353 | —0.602 0.096
50 0.146 | —0.560 | —0.653 57 —0.748 0.086 | —0.036
81 0.738 0.026 0.219 58 —0.854 | —0.343 0.377
85 2.130 | —0.817 | —0.470 59 0.185 | —0.483 | —0.233
87 0.685 { —0.451 0.511 60 —1.466 0.545 0.640
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BARE 2y 2, Z3 HARS 2 23 Z3
PA 206 M 88 1.613 | —1.061 | —0.393 | PA 206 M 61 —0.551 | 0.664 | —0.703
89 0.609 | —1.500 | —0.266 63 —1.947 | —1.988 | 0.579
98 2,071 0.525 | —0.310 64 —1.406 | —0.842 | —0.175
100 2.346 | —0.165 | —1.296 66 —1.363 | —0.985 | 0.214
102 1.356 | —0.400 | —0.607 67 —1.577| 0.713| 0.093
103 2.620 | —1.181 | —0.336 91 —1.100 | —0.087 | ©0.132
121 2.024 | —4.074 | 0.367 93 —1.434 | 0.357 | —0.025
124 1.341 | —0.108 | —0.107 125 —1.253 | —0.297 | 0.845
128 1.061 | —2.242 | —0.235 94 | —1.770 0.614-] —0.102
130 1.530 1.546 | —1.126 104 —1.365 | .0.446 0.130
148 0.304 0.850 | —0.112 105 —0.238 | 0.685 | —0.305
155 1.935 0.656 | —0.738 110 —1.842 | 0.19 | —0.259
157 1.631 | —0.420 | —0.451 119 0.335 | —0.904 { —0.172
158 1.972 | —0.012 | —0.645 122 —0.395 | =0.434 | 0.055
167 1.992 | —0.788 | —0.348 131 —0.205| 0.576 | —0.011
19 0.196 0.349 | —0.134 137 —0.078 | —~1.064 | —1.018
84 2.182 0.713 | 0.541 143 —2.232 | —2.278 | 0.466
111 1.612 1.141 | ~0.160 144 —2.629 | 1.384 | —0.521
117 1.784 0.505 | 0.410 146 —0.883 | —0.792 | —0.001
138 0.396 1.011 | —0.213 150 —1.007 | —0.507 | —0.364
PA 143 0.486 0.515 | 0.566 151 —0.449 | —0.622 | —0.520
PA 145 3.251 0.630 | ~0.205 152 0.031 { —1.166 { —0.910
PA 146 - 1.274 0.385 | —1.413 159 —1.272 | —0.904 | —0.822
PA 149 0.167 2.252 | —0.677 160 —1.806 | —1.098 | —1.182
PA 150 1.043 0.889 | —0.448 161 —0.928 | —0.804 | —0.133
PA 178 1.440 | 0.629] 0.341 162 —0.490 | 0.355 | 0.656
165 —0.588 | —0.014 | 0.037
26 —0.599 | 0.952| 0.376
27 ~1.253 | 2.345] 0.423
32 —2.150 | 0.808 | 0.734
55 —0.723| 0.936 | 0.687
69 —1.505 | —0.157 | 1.027
112 —0.455 | 0.504 | —0.175
129 —0.741] 1.835| —0.108
133 —0.912| 0.696 | —0.717
135 —1.673 | 0.193 | —0.699
136 —1.345} ©0.261| 1.016
PA 144 ~2.477 | —0.399 | 0.403
PA 148 —0.475 | —0.631 | ~ 0.233
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BT M RS HEANES

z, B & X bt} G i)
% g4 gL (MH g (MY w2 (MY B (MY
PA 206 M 50 PA 206 M 46 PA 206 M 16 PA 206 M 13
59 ) 14 22 15
88 : 39 24 19
85 40 25 57
102 44 29 67
103 45 53 93
119 1 56 94
LS 157 o8 64 105
167 111 66 104
148 122 110
138 150 112
155 146 131
PA 145 161
PA 150 PA 148
B - 9 14 14 12

KETHE 20.68 20.06 18.11 17.96

— 20.37 21.36 18. 44 18.76

EKERTHE | 57.03 61.63 58.61 62.53

s SR AE IR SR e T M2, SR 7 B M TR 2 B MO2, T LR
Tﬁ]?jﬂe{ﬁﬁﬁ}%ﬁ“kﬁﬂs%d@ B M B R M
o= 0706 x BEREGR)—1892 | o o HRREEEK)—19.62

— 0.238
1.63 1,66
z\ég?— 0.6020
0.0336
%‘ 2, >0, HAHKE; 2, <0, ¥U>@’J\?‘t{o
1.63 1.66
z\é‘_ji— 0.6020
0.0336
g = —0.708 x BERE(EX)—18.92 2+ 066 X 1R e 5 B (K ) — 19.62
oo 1.63 1.66
FRK
— 0.234 X EALRS
0.0336
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x, (BRARE EX)
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Graph for discriminating of small M,,,
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Abstract

In is difficult to distingunish M1 from M2 of Gigantopithecus through any smgle trait
such as erown length and breadth, as showed by their distribufions.

The present paper applies the method of principal component analysis to distinguish
first upper molars from second ones, and the variables used are crown length, crown
breadth and protocone length index (newly defined). The results show the existence
of two categories in M">, A reasonable explanation for this is that they represent M’
and M? respectively. "The role played by protocone length (mesiodistal diameter) to dis-
criminate between M' and M? of Gigentopithecus becomes clear due to the principal
component analysis. This trait is likely to be of significance for other high primates in
the same aspect.

The distinguishing of lower molars is based on the observation of the three Giganto-
pithecus mandibles with teeth as well as the over 100 isolated teeth. Two series of elli-
pses in the coordinate chart of crown length and breadth represent the ranges of diffe-
rent sample distribution probabilities of M; and M,, respectively, and disesiminatory lines
are drawn between M, and M..



