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Daily cuspal enamel secretion rates of fossil orangutans from Guangxi, China
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Abstract: As the only living great ape in Asia, the orangutan was ever widely distributed
throughout Southeast Asia and southern China, but preserved fossil materials include mainly
isolated teeth. Because of this limited data from external dental characteristics such as shape and
size, classification and evolution of orangutans is controversial and not agreed upon by all the
scientists. Many studies show that tooth growth and development is a potential tool for taxonomy
and phylogeny. In this work, Pleistocene orangutan teeth from Guangxi, were used to create
histological slides in order to measure enamel daily secretion rates (DSR). Our results showed

that cuspal enamel daily secretion rates were in the range of 2.32-6.88um/d, with the average
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DSR 4.61um/d. These results were then compared with other living great apes and modern

humans, all of which should help in determining orangutan phylogeny and taxonomy.
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Tab.1 Fossil orangutan teeth examined in the current study

G i e T AEAR 'S i bR B AEAR
1201 R-M, ) TG AL R — 1219 L-M' IV —
1202 R-M, I P2 M e — 1220 R-M' AR B —
1203 R-M, e TR — 1221 L-M' ISR —
1204 R-M, PP _ 5657-294 L-M* PN L] Q'
1205 R-M, I P — 1222 R-M’ JTHE R —
1206 R-M, e TR — 1223 L-M’ I AR —
1207 R-M, I E ey — 1224 LM’ N ECTZ Rl -
1208 LM, I P — 1225 L-M’ IR —
1209 R-M, I P M — 1226 L-M’ I TE R —
1211 L-M, PR A — 5638-81 R-P’ WH LA 2544 6 P —
1212 R-M, IR O — 5638-132 R-P° P LG 4 2546 —
1228 L-M, IR G 5649-139 R-P° P B 4 254 —
57101-332  L-M,  MIHRRSHEZH 6 5638-78 R-P' D AR 254 —
5638-305 R-M, P A4 25 40 — 5638-79 L-P* MM L4 4 2561 G —
1210 R-M, 2k — 57101-137 L-P* TP L4 4 2561 G —
1213 L-M, IS — 5638-240 R-P* L3 PR RPA e Zi o e L —
1214 L-M' INiE T i — 5638-100 R-P, L3 PARPAS e Zip o e L —
1215 L-M' IRiEzT v — 5701-131 L-P, M T AR —
1216 L-M' IRiEzT v — 5711-43 R-P, M T 24 A 7 —
1217 L-M' TR — 57101-125 L-P, RN LA L 25040 —
5657-388 L-M' M B #2514 6 Q' 5638-172 R-P, R BLAE L 25046 —
5638-155 L-M' ML ES #1256 6 R — 5601-128 L-P, TSR —
1218 L-M' TUEZ R — 57101-122 R-P, WP L AL 250 6 —
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Tab.2 Cuspal enamel daily secretion rates of fossil Orangutan from Guangxi(pm/d)
FRA Pl & G b 2]
1201 R-M, 3.38 4.66 6.21 4.75
1202 R-M, 3.11 4.82 5.91 4.62
1203 R-M, 331 478 6.36 4.82
1204 R-M, 3.07 4.78 6.01 4.62
1205 R-M, 3.28 4.48 5.62 4.46
1206 R-M, 3.65 4.92 6.03 4.87
1207 R-M, 3.09 4.24 5.98 4.44
1208 L-M, 3.26 445 6.05 4.58
1209 R-M, 3.50 4.73 6.10 4.78
Iz11 L-M, 3.15 5.05 5.44 4.55
1212 R-M, 3.18 4.80 5.81 4.60
1228 L-M, 3.20 4.61 5.83 4.54
57101-332 L-M, 3.56 4.74 6.04 4.78
5638-305 R-M, 3.26 4.56 6.16 4.66
1210 R-M, 3.32 4.60 5.99 4.63
1213 L-M, 3.45 4.58 5.99 4.67
1214 L-M' 2.92 4.30 5.31 4.18
1z15 L-M' 3.47 4.82 5.80 4.70
1z16 L-M' 3.44 4.72 5.90 4.69
1217 L-M' 3.24 4.32 5.47 4.34
5657-388 L-M' 3.35 472 6.10 4.73
5638-155 L-M' 3.36 478 6.08 4.74
1218 L-M' 3.43 4.50 5.90 461
1219 L-M' 3.30 4.74 5.90 4.65
1220 R-M' 3.23 4.70 5.82 4.58
1221 L-M!' 3.17 4.73 5.60 4.50
5657-294 L-M® 3.35 5.02 5.79 4.72
1222 R-M’ 3.45 473 5.60 4.59
1223 L-M’ 3.17 4.54 5.80 4.50
1224 L-M® 3.41 4.61 5.48 4.50
1225 L-M® 3.15 4.80 6.13 4.69
1226 L-M® 2.96 4.89 6.31 4.72
5638-81 R-P’ 2.99 461 5.78 4.46
5638-132 R-P’ 3.37 4.83 5.97 4.72
5649-139 R-P° 3.22 4.54 5.86 4.54
5638-78 R-P* 3.20 4.70 5.80 4.57
5638-79 L-P* 3.08 493 6.17 4.73
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Tab.2 Cuspal enamel daily secretion rates of fossil Orangutan from Guangxi(um/d) (continued)

PRAG il W th 4h 1)
57101-137 L-p* 3.01 4.61 5.56 4.39
5638-240 R-P* 3.33 4.49 5.99 4.60
5638-100 R-P, 2.82 4.83 5.81 4.49
5701-131 L-P; 3.22 4.90 5.74 4.62
5711-43 R-P, 3.13 4.47 5.73 4.44
57101-125 L-P, 3.11 4.84 592 4.62
5638-172 R-P, 3.57 5.00 6.10 4.89
5601-128 L-P, 3.09 4.57 5.75 4.47
57101-122 R-P, 3.19 4.76 6.03 4.66

&3 TALAEEREBERF M E MR

Tab.3 Cuspal enamel daily secretion rates of different teeth types of fossil Orangutan from Guangxi(pm/d)

i N B Ex ah i it

Ml 5 3.28 458 5.72 453 2.92-6.1
M2 5 33 4.69 5.86 4.62 3.17-5.9
M3 6 3.25 477 5.85 4.62 2.96-6.31
P3 3 3.19 4.66 5.87 457 2.99-5.97
P4 4 3.1 475 5.84 456 3.01-6.17
Ml 6 33 474 6.02 4.69 3.07-6.36
M2 7 3.28 4.66 5.89 4.61 3.09-6.10
M3 3 334 458 6.05 4.65 3.26-6.16
P3 3 3.06 473 5.76 452 2.82-5.81
P4 4 3.6 473 5.96 4.65 3.09-6.10

RATBAUAEEMRAE MR ERNEURMAIREFA LN LR
Tab.4 Comparison of daily teeth enamel secretion rate in Guangxi orangutan with that of
modern apes and modern human (pm/d)

iES N M el Ah 11
]V F SR (Pongo sp) 32% 3.25 4.68 5.89 4.61
Living Pongo[26] 53 323 4.08 4.52 3.94
Fossil Pongo [26] 10 3.60 435 4.60 4.19
Pan troglodyte[29] 69 3.62 4.28 4.61 4.17
Pan troglodyte[25] 1 2.60-5.80 4.0
Pongo pygmeaus[25] 1 2.70-5.40 4.40
Homo sapiens[25] 1 2.50-6.40 4.00
Homo sapiens[30] 10 2.80 4.50 5.20 4.17
Homo sapiens[29] 21 2.55 4.34 5.45 4.11
Gorilla gorilla[26] 9 3.1 4.14 4.7 3.98

A A BRI A G TR 2 E, AT R B R 32 B e AR E
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the daily secretion rate of cuspal enamel, the red arrows show cross-striation, 200% )
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Fig.3 Comparison of daily teeth enamel secretion rate
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