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Table 1 Perikymata counts and crown formation times of anterior teeth of fossil orangutan from South China

N0 Rl T 1 T

ETRe Pl Horg (AR BT e W LET (46> i) CET (4
5657-21 (2) RUII TR (Q,) 250 6.16 6.66
5657-30 LUIL KB (Q,) 178 4.39 4.89
5638-8 RUII IR 219 5.4 5.9
5638-23 RUII IECE ] 182 4.49 4.99
5638-27 RUII VG 153 3.77 4.27
57101-30 RUIL e 205 5.05 5.55
5657-7 RUI2 JCHTER (Q,) 90 2.22 2.72
5657-11 LU KT (Q,) 124 3.06 3.56
5657-12 LUR KBTI (Q,) 125 3.08 3.58
5657-13 RUI2 KB I (Q,) 118 2.91 3.41
5657-20 RLI2 FHTEIA (Q,) 222 5.47 5.97
5601-20 JRUC P2 335 8.26 9.26
5601-21 JRUC IEE 244 6.02 7.02
5638-15 JLuc e 342 8.43 9.43
5638-16 JLuc VG 337 8.31 9.31
5638-26 JRUC VG 213 5.25 6.25
57102-31 JRUC )G 2% 216 5.33 6.33
1 JRLC IR 412 10. 16 11.16
3 JLLC I ] 306 7.55 8.55
5601-17 JRLC VG 2% 278 6.85 7.85
5601-29 JLLC VG 2% 264 6.51 7.51
5601-31 JLLC P2k 265 6.53 7.53
5634-23 JRLC e 317 7.82 8.82
5638-24 JRLC VG4 400 9.86 10.86
5638-26-2 JRLC VG 2% 271 6. 68 7.68
5638-27 SRLC G 2% 278 6.85 7.85
5638-42 JLLC P 418 10. 31 11.31
5638-43 JLLC IEE ] 306 7.55 8.55
5654-39 JLLC VG 2% 383 9.44 10.44
5701-22 JRLC e 245 6.04 7.04
2 QLUC IEE 179 4.41 5.41
5638-8 QRUC IEEE ] 201 4.96 5.96
5638-10 QRUC IEE ] 230 5.67 6.67
5638-17 QLUC ) VG 2% 255 6.29 7.29
5638-7 QRLC IR 187 4.61 5.61
5701-3 JRLC )Pk 241 5.94 6.94
5701-12 QLLC I 168 4.14 5.14
5657-46 QLLC IR 133 3.28 4.28
5638-15-2 QLLC I 248 6.12 7.12
W O FoRMENE; Q@ MEYE; RU #oRAr ks RLATN; LUZE ;s LLZF; 09T 20007 C Rk
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Figure 1 Perikymata of an upper central incisor of fossil orangutan from South China
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Figure 2 Perikymata of a lower canine of fossil orangutan from South China
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Table 2 Mean and variation range of

perikymata acounts of incisors and canines of

fossil orangutan from South China

Skl (n) PEHl RhiiESMean (Range)
N RG] 198 (153-250)
EATTYUI2 (4) 114 (90-125)
I M ERAUC (6) ) 281 (213-342)
25— - - HEPE o RIGUC(13) £ 216 (179-255)
10 20 30 40 50 &0 O 80 ap 100
Crown height (%) FUTIALI2 (1) 222
o s HEPE R RIALC (4) ] 319 (245-412)
B 3 MEEsEmE Tk
g MEHERRINLC(5) 2 195 (133-248)

Figure 3 Variation of perikymata spacing through the crown
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Table 3 Perikymata of anterior teeth of Lufengpithecus, Gigantopithecus, fossil hominins and modern

humans, and extant apes

AV ()

e TN (k) RHIRRAL N RNTHRAEL

Lufengpithecus lufengensis® _Er[ 11k UIL(1) > 172 KNM-WT15000" Ref i LI 96
ATV UI2(1) > 151 T LI2(2) 92
T3 LI > 128 TR LC(1) 110
TR LC(1) > 161 Homo neanderthalensis™ [ 11k UT1(1) 119

Lufengpithecus hudienensis """ T 11k LII2)  173(163-182) || Homo neanderthalensis"™ RN 11k LI2(1) 205

Gigantopithecus blacki™

Australopithecus"”

Paranthropus'”

SK74b™ (Early Homo)
ER820"  (Early Homo)
OH6™! (Early Homo)

ER808"™! (Early Homo)
KNM-ER1590"* (Early

Homo)

KNM-WT15000!"

NI % LI2(2)
T UIL2)
T UI2(2)

R85 UC(1)
TR LC(1)
T UIL(GS)
BT UT2(6)
FR%UC@)
T LIN4)
TRIUTIY LI2(4)
TR LC(S5)
]k UIL(7)
T UT2(7)
R UCQ2)
T LIN9)
T LI2(3)
TR LC(6)
FHT# LI

NI LI2(1)
T UT2(1)
T uI2(n)
I ULL(L)

R85 UC(1)
% UTLR)
BT UI2(2)
R UC()

178(165-191)
149(144-154)
109(104-113)

109

180

123

109

122

116

122

143

83

85

122

78

90

103

110

105

95

123

114

127

94

96

100

Homo neanderthalensis"®

Homo sapiens"”

Pan troglodytes"”

Gorilla gorilla"™

Pongo pygmaeus""

It Un4)
T UI2(4)
R UC4)
TR LI
T LI2(2)
FRLCQ)
I UL(19)
AT TG UI2(16)
R UC(39)
R LIN(LS)
T LI12(13)
TR LC(13)
I UTLR)
BT UI2(2)
R UCQ)
T TYF LIL6)
TR A LI2(6)
TR LC(4)
By UL
EMTIY UI2(1)
TR LI
TRITIYE LI2(1)
TR LC(1)
T UTL(L)
T UI2(1)
Rt uC()

128(119-138)
128(120-136)
140(131-151)

95
114(101-127)
154(140-167)

165

134

148

133

130

199
218(200-236)

> 169(157-180)

> 234(163-305)

> 190(173-204)

> 211(180-232)

> 242(172-299)

166

176

151

175

> 227
> 174
> 181
> 268
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Figure 4 Comparison of perikymata counts of anterior teeth
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Table 4 Comparison of crown formation times of anterior teeth

I3k uIl U2 uc LIl LI2 uc
Fossil Pongo sp. 54 33 7.3 6.0 8.0
Australopithecus"” 32 2.8 33 2.9 3.0 3.7
Paranthropus'' 2.3 23 3.1 2.1 2.3 2.8
Homo neanderthalensis"” 33 3.1 34 - - 3.6
Homo sapiens"” 4.7 4 4.6 3.6 3.8 5.7
Pan troglodytes"” 5.5 4.6 4.8 5.6 7.8
Gorilla gorilla™ 4 4.2 >5.5 3.6 42 >53
Pongo pygmeaus"” 49 5.4 7.8 4.7 5.7 8.7
Gigantopithecus blacki"" 4.8-5.1 3.6-3.9 43 6.4
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Figure 5 Comparison of crown formation times of anterior teeth
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Perikymata and Crown Formation Time of Anterior Teeth of
Fossil Orangutan from South China

HU Rong"**, ZHAO Ling-xia"’

(1. Key Laboratory of Evolutionary Systematics of Vertebrates, Institute of Vertebrate Paleontology and Paleoanthropology,
Chinese Academy of Sciences, Beijing 100044, China;2 Laboratory of Human Evolution, Institute of Vertebrate Paleontology and
Paleoanthropology, Chinese Academy of Sciences, Beijing 100044, China; 3 Graduate University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Perikymata are typical enamel growth markings of anterior teeth, and their spacing
pattern and total counts can provide helpful information on dental development and life history.
In the present study, we observed and analyzed perikymata spacing pattern and counts of anterior
teeth of fossil orangutans from South China by scanning electron microscopy, and estimated
crown formation times of incisors and canines. By dividing tooth crown into three equal parts:
cuspal, middle and cervical, the density of perikymata in cuspal third is lower than 10/mm, and
there is no significant difference between the middle and cervical third, counting about 10-15/
mm. Total numbers of perikymata counts are more in the upper central incisor than in the upper
lateral incisor, more in canines than in incisors, and more in male canines than in female canines.
Referring to the cuspal enamel formation time of anterior teeth in extant apes, we estimated
that these formation times in incisors and canines of fossil orangutans were 0.5 year and 1.0
year, respectively. Lateral enamel formation time equals perikymata counts multiplied by nine-
day periodicity of the Retzius line (which is very popular in our section analysis on molars).
According to cuspal and lateral enamel formation times, we estimated that the incisor crown
formation time was about 2.97-6.66 years. Canine crown formation times of male orangutans
from South China were longer than that of females, and estimated between 6.25-11.31 years and

4.28-7.29 years, respectively.

Compared with some fossil large apes, Australopithecus and Paranthropus, early Homo, Homo
sapiens and extant apes, perikymata spacing of anterior teeth of orangutans from South China is
more dense than that of Australopithecus and Paranthropus, and less than that of African apes,
Homo sapiens and Lufengpithecus lufengensis. Except for the upper lateral incisor, perikymata
counts of anterior teeth of fossil orangutan are similar to extant great apes, and greater than
Australopithecus, Paranthropus, and early Homo. Crown formation times of these orangutan
teeth was much longer than Proconsul, Australopithecus and Paranthropus, and closer to extant

African apes, Lufengpithecus lufengensis and modern orangutan, especially.

Key words: Orangutan; South China; Perikymata; Crown formation time



