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

N0 iRl 5T 1 T

i Y SRR RNTIRE L I LET (46) I CET (46)
5657-21 (2) RUII KB (Q,) 250 6.16 6.66
5657-30 LUl K (Q,") 178 4.39 4.89
5638-8 RUIL VG5 219 5.4 5.9
5638-23 RUII T ] 182 4.49 4.99
5638-27 RUI1 )G 2% 153 3.77 427
57101-30 RUII P 2 205 5.05 5.55
5657-7 RUI2 OB B (Q,) 90 2.22 2.72
5657-11 LUI2 KB (Q,) 124 3.06 3.56
5657-12 LUIR2 o (Q,) 125 3.08 3.58
5657-13 RUI2 BT (Q,) 118 2.91 3.41
5657-20 RLI2 I (Q,) 222 5.47 5.97
5601-20 JRUC AT 335 8.26 9.26
5601-21 JRUC L] 244 6.02 7.02
5638-15 JLuc e 342 8.43 9.43
5638-16 JLuc e 337 8.31 9.31
5638-26 dRUC 2 213 5.25 6.25
57102-31 JRUC VG5 216 5.33 6.33
1 JRLC I 412 10. 16 11.16
3 JLLC G2 306 7.55 8.55
5601-17 JRLC ST 278 6.85 7.85
5601-29 JLLC I 264 6.51 7.51
5601-31 JLLC JVE 265 6.53 7.53
5634-23 JRLC e 317 7.82 8.82
5638-24 JRLC e 400 9. 86 10.86
5638-26-2 JRLC 2 271 6. 68 7.68
5638-27 JRLC ) Ta 2 278 6.85 7.85
5638-42 JLLC I 418 10. 31 11.31
5638-43 JLLC UG5 306 7.55 8.55
5654-39 JLLC IEECT 383 9.44 10.44
5701-22 JRLC I 245 6.04 7.04
2 QLUC IR 179 4.41 5.41
5638-8 QRUC VG 2% 201 4.96 5.96
5638-10 QRUC IEEE 230 5.67 6.67
5638-17 QLUC )T 255 6.29 729
5638-7 QRLC IR 187 4.61 5.61
5701-3 JRLC VG 241 5.94 6.94
5701-12 QLLC IR 168 4.14 5.14
5657-46 QLLC I 133 3.28 428
5638-15-2 QLLC J 2 248 6.12 7.12
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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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Figure 3 Variation of perikymata spacing through the crown ™
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Table 2 Mean and variation range of
perikymata acounts of incisors and canines of

fossil orangutan from South China

Wi (n) M RIS 0Mean (Range)
LT JihuLL(6) 198 (153-250)
BT IE5UT2 (4) 114 (90-125)
Tk B RAUC (6) 8 281 (213-342)
MEPE FRKUC(13) @ 216 (179-255)
TRUTIALIZ (1) 222

HEVE N RIALC (4) 8 319 (245-412)
HEPE R RINLC (B) ? 195 (133-248)
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Table 3 Perikymata of anterior teeth of Lufengpithecus, Gigantopithecus, fossil hominins and modern
humans, and extant apes

; I — T (W PR
4% FHRM R BEIRE | A% FUFM L) mymigg
Lufengpithecus lufengensis” L[ 115 UT1(1) > 172 KNM-WT15000" N A LI 96

AT UT2(1) > 151 T LI2(2) 92
TR LI > 128 FR S LC(1) 110
R4 LC(1) > 161 Homo neanderthalensis"" [ 1% UT1(1) 119
Lufengpithecus hudienensis "' T ]k LI1(2) 173(163-182) || Homo neanderthalensis"> T~ 14 L12(1) 205

Gigantopithecus blacki"™

Australopithecus"”

Paranthropus"®

SK74b" (Early Homo)
ER820"™  (Early Homo)
OH6™  (Early Homo)
ER808™ (Early Homo)
KNM-ER1590"" (Early
Homo)

KNM-WT15000"

TR A LI2(2)
I8 UILQR)
BT U2(2)
R UC()
NR I LC(1)
LT ULLS)
FAUT T4 UI2(6)
R UC4)
R A LIN4)
NI LI2(4)
NR I LC(S)
T ULL(T)
FAUT T4 UI2(7)
[R5 UC(2)
FHITH LILO)
NI LI2(3)
R R LC(6)
TR LI
T LI2(1)
0TI UI2(1)
T UI2(1)
T UTL(L)
R UC()
T UILR)
T UI2(2)
R UC(1)

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"® 145 Ul (4)
AT UL2(4)
ERYGUCH)
Fep I LI
I L12(2)
TR LC(2)
Homo Sapiensmj EAr I UIL(19)
BT 1% UI2(16)
LR UC(39)
R4 LIL(1S)
NI LI2(13)
TRIA LC(13)
Pan troglodytes“7J Err I UIL(2)
BT T U12(2)
R UC2)
NIk LIL(6)
RN L12(6)
TRU LCE)
Gorilla gorilla"™ I UIL(L)
BT T U12(1)
TR LI
MU LI2(1)
FR LC(1)
Pongo pygmaeus"® I UL
AT UI2(1)
ER i UC(n)

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

S ull U2 ucC LIl LI2 uc
Fossil Pongo sp. 54 33 73 6.0 8.0
Australopithecus"” 32 2.8 33 2.9 3.0 3.7
Paranthropus"” 23 23 3.1 2.1 23 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 gorilld" 4 42 >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

JF T I I 1) S B A SRR A SRR R, KT IR . R P R A T R )
MORPEMBUE SR AR R AL, R KT IACARRRE .. BIOKE (S, B AN
BN A T R L i A T B R 7, RAE RN B S, SRR ATAE SR
A 2 T P J I TR S A - B R s o MR A7 2 7 1 kI ) A1 s i A
i N BR LTI LSS, e g EAl A 24 2 e Rt T) S BB A SRR e, KT
FOT R PN BV L RO . e e 5 B AR AR AE A 4 e o I R AR, 4
e RS B AR T A S A P REATTAL .

LR EPTIR, e A A AR T B SO SRR TR AN, N TR R
KA BRI At S o He it o 300 DRl T A 0 3 P 5 R R VF R B, SRR AIE
LR BB NAREL, i S A E R R e =y 2 o CF
> b AR B AT LU A, RN EUON, IR SRt it A SR A
B LT Ah, AR R AR S H S IV O, R 2 TR, B AR
N LR A A et T O TG T B R . i BB N, SRR . ek
ZEMAK, S AR e A



434 W] RN R AR AR A AR TR S 2 e T B [R5 ©379 ¢

S5 3k

[1] Retzius A. Bemerkungen uber den innern Bau der Zahne, mit besonderer Rucksicht auf den im Zahnknochen vorkommenden

Rohrenbau[A]. In J Muller ed. Archiv fur Anatomie, Physiologie und Wissenschaftliche Medicin, in Verbindung mit Gelehrten[M].
Berlin: Verlag von W. Thome, 1837, 486-566.
[2] Boyde A. The structure and development of mammalian enamel [D]. PhD Dissertation, 1964, University of London.

[31 8B EEST . T P OH PRI FLsh AT ). A HES ) il AN L 1982, 20(1):59-64.

[4] Dean MC. Growth layers and incremental markings in hard tissues; a review of the literature and some preliminary observations
about enamel structure in Paranthropus boisei[J]. Journal of Human Evolution, 1987, 16(2):157-172.

[5] Beynon AD, Clayton CB, Ramirez Rozzi FV, et al. Radiographic and histological methodologies in estimating the chronology of
crown development in modern humans and great apes: a review, with some applications for studies on juvenile hominids [J].
Journal of Human Evolution, 1998, 35(4):351-370.

[6] Reid DJ, Dean MC. Brief communication: the timing of linear hypoplasias on human anterior teeth[J]. American Journal of Physical
Anthropology (Suppl), 113:135-139.

[7] 832, BAWEE, SRR . e AT A R IRE RIS ) (D], Rl 2012, 57 (6): 448 -425.

[8] Dean MC, Reid DJ. Perikymata spacing and distribution on hominid anterior teeth[J]. American Journal of Physical Anthropology,
2001, 116(3):209-215.

(91 MR HE, WRPHGE, DS, A=t B ARl ST AR A LR 5 AR 77 BT [J]. A JE52%4R, 1999, 18(2): 102-108.

[10] R, MR, mlgss . ol s RSO 4 i o [J]. AR D 48, 2002, 32 (11) + 921-927.

(] B P RERFREEGIST D] PEREEE, 220830, JEst, 2006.

[12] Dean MC, Leakey MG, Reid D, et al. Growth processes in teeth distinguish modern humans from Homo erectus and earlier
hominins[J]. Nature, 2001,414(6864): 628-629.

[13] Beynon AD, Dean MC. Distinct dental development pattern in early fossil hominids[J]. Nature, 1988, 335(6190): 509-514

[14] Dean MC, Stinger CB, Bromage TG. Age at death of the Neanderthal child from Devils Tower, Gibraltar and the implications for
studies of general growth and development in Neanderthals[J]. American Journal of Physical Anthropology, 1986, 70(3): 301-309.

[15] Mann AE, Moage JM, Lamp L. Investigation into the relationship between perikymata counts and crown formation times [J].
American Journal of Physical Anthropology, 1991, 86(2):175- 188.

[16] Smith TM, Tafforeau P, Reid DJ, et al. Dental evidence for ontogenetic differences between modern humans and Neanderthals [J].
PNAS, 2010, 49: 20923-20928.

[17] Reid DJ, Schwartz GT, Dean MC, ef al. A histological reconstruction of dental development in the common chimpanzee, Pan
troglodytes [J]. Journal of Human Evolution, 1998, 35(4): 427-448.

[18] Beynon AD, Dean MC, Reid DJ. Histological study on the chronology of the developing dentition in gorilla and orangutan.
American Journal of Physical Anthropology, 1991, 86(2):189-203.

[19] Beynon AD, Dean MC, Leakey MG, et al. Comparative dental development and microstructure of Proconsul teeth from Rusinga
Island, Kenya [J]. Journal of Human Evolution, 1998. 35(2): 163-209.

[20] Zhao LX, Lu QW, Xu QH. Enamel microstructure of Lufengpithecus lufengensis [J]. Acta Anthropological Sinica, 2000,

19(suppl.):77-82.



+380 ¢ AN K 2 2 R 314G

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



