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Fig.l Geographical location and stratigraphic section of Caune de I’ Arago hominid site in France
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Table 1 The layer, square and depositional environment of the samples

45 Lab No. ¥ (@)Species  FHHE Square No.  B{f Layer  IEFKIFHE Depositional environment
ARA0105 2 Ovis D18 G BRL Carbonated

ARA0106 I Equus F20 G BMAEh Phosphated

ARA0108 I Equus 118 G WA Aeolian quartz

ARA0302 2£ Ovis D18 G L Carbonated

ARA0303 I, Equus F20 G P§MRik Phosphated

ARA0304 4 Rhino 718 G RRGF Aeolian quartz
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Fig2 a, f and y dose contribution in percentage to the total
dose rate of samples
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Table2 Dose rate, p value and age result of Arago G layer tooth samples calculated by combined ESR-U series method

FhEARNEE p{HA) ESR-U R ASMTRER

BER Zc;::zlx; B-ray Dose rate of tooth tissues /uGy-a* p value of combined ESR-U series analysis
Samples  ray /nGy-a®  (a+p)ray P-ray pray BRE FER FBRE £33

IuGy-a™ enamel dentine ;r:en- Total Enamel Dentine Cemenum  Age/ka
KR AHE Aeolian quartz
ARAQ304 662466 86+10 2546 39+5 — 81267 4.7 -0.64 — 334+33/-28
ARAO0108 662166 — 22+14 1447 15+3 71337 -0.23 0.04 0.04 337+19/-20
BEME: Phosphated
ARA0303 352432 — 23+17 39+14 15£5 428439 5.07 ~028 0.03 551456/-50
ARAO0106 352432 — 19149 102454 5£20 649+82 -0.83 -0.87 0 478+38/-47
BBRAL Carbonated
ARA0302 476447 120+13 26413 42+19 — 664154 -0.62  -0.55 — 474+41/-39
ARAOQ105 47647 11514 543 41+10 — 63650 6.64 -0.73 — 484+48/-43

. RSNV y IR R TL B RN RS, SR PRI RA KRBT v RIFUE; BRNESES20m, FHAR

PR 2 A

Note: The external y dose rate was measured by TL dosimeter on the field; External  dose rate was measured by y spectrometer in
the laboratory; Cosmic ray was neglected due to the thickness of cave wall (> 20 m).
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Fig.3 The dating results in this study compared with previous age of materials by different dating methods
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Effect of geochemical alteration of depositional environment on combined
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Abstract In archaeological dating, the geochemical alteration of depositional environments may affect the
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measurement of external dose rate, which will cause the inaccuracy of dating result of methods basing on the
principle of radiation exposure, such as thermoluminescence (TL) and electron spin resonance (ESR) dating. In this
study, tooth fossils from three different depositional environments in Arago cave, south of France, were analyzed by
combined ESR-U series method and the potential effects of geochemical alteration and inhomogenous of depositional
environment on the dating results were revealed. The study shows that the age of samples from non-altered quartz
mineral environment was dated about 330 ka, while the teeth from the other two environments (carbonated and
phosphate areas) were dated around 480 ka, the former is about 150 ka younger than the latter. This phenomenon is
probably caused by the overestimation of external dose rate in quartz mineral area. The study suggests that the dating
researchers should pay much attention to geochemical alteration of depositional environment of samples.

Key words Geochemical alteration, Arago cave, ESR dating, Tooth fossil
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