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Abstract [Background] Gamma source irradiation is the most commonly used way at present for the equivalent
dose (Dy) determination of fossil samples in electron spin resonance (ESR) dating. However, it is facility-limited and
time-consuming in many cases. [Purpose] This study aims to establish the standardised growth curves (SGCs) of
fossil enamel samples for determining the D, by ESR without gamma irradiation. [Methods] First of all, we analyzed
20 tooth samples from the Late Pleistocene sites, and they exhibited similar dose response characteristics. Then,
based on our preliminary work, we attempted to establish the SGCs of these Late Pleistocene fossil teeth using three
different methods: (1) a simple method (fitting the natural dose points of fossil samples from Middle to Upper
Pleistocene sites with exponential functions), (2) an average method (fitting the dose points with averaged ESR signal

intensities), and (3) a representative sample method (establishing a SGC by using a representative sample). Finally,
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dose values obtained by each method were compared with those determined by the additive dose method (ADM).

[Results] The results of D, determined by the simple and average methods are close, with a deviation of less than

32% from the ADM results. The dose values obtained by SGC using the representative sample method generally

agree with those of the ADM, with a deviation within 26%, which is the smallest among the three methods.

[Conclusion] Although the uncertainties of the dose values obtained for the SGCs are not very close to those

obtained using the ADM, it indicates the potential to quickly determine a more reasonable D, for irradiation,

identify the possible intrusion of fossil samples, and analyze small or precious fossil samples.
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Table 1 Locality information of the fossil samples used to establish the SGCs in this study
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Number  Sites Period Number of fossil samples Reference

1 SRR B Naminan M 57t Upper Pleistocene 11 A K 3 Unpublished
2 A& 5e i il Xiaodong i 58 3 it Upper Pleistocene 9 A& % Unpublished
3 I8 K& A Dayanjiaodong  H1 5 # tH: Middle Pleistocene 1 A & % Unpublished
4 FFizt 587 Tiaji rf 5T 7 Middle Pleistocene 1 & % Unpublished
5 YL )11 H %7 Gantanggqing FF BT BT T Middle Pleistocene 1 A& K3 Unpublished
6 S AR Meipu 5t Middle Pleistocene 3 [14]

7 VT 1 ¥ 11 Anshan 5t Middle Pleistocene 3 [15]

8 [ )i J5 74 Hougou Tt Middle Pleistocene 2 [16]

9 7K 2 [ 4 X Shangyi R B i Middle Pleistocene 1 A /&% Unpublished
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Table 2 Comparison of D, values obtained using the ADM and linear and exponential SGCs

FEdgw's  ADM-D, RE York £& 14 75 F£ York fitting ¥8%0 7 7 Exponential fitting
Sample No. / Gy Error/Gy  SGC-D, % Emor fi% SGC-D,” % Eror  fW%
/ Gy / Gy Discrepancy / % / Gy / Gy Discrepancy / %

NKXD-1 35.70 2.87 33.37 1.36 -60.5 30.67 1.86 -14.1
NKXD-2  30.00 3.00 34.78 1.26 15.9 31.88 1.85 6.3
NKXD-3 19.45 1.12 26.66 1.43 37.1 24.94 1.22 28.2
NKXD-7  41.79 1.19 60.43 3.15 44.6 53.91 3.65 29.0
NKXD-8  33.82 2.44 33.90 0.35 0.2 31.13 1.41 -8.0
NKXD-9  27.80 0.69 38.32 2.11 37.8 3491 2.63 25.6
NKXD-12 41.36 1.26 61.17 493 47.9 54.54 3.02 31.9
NKXD-13 42.68 1.95 51.98 2.94 21.8 46.63 3.42 9.3
NKXD-15 45.56 2.03 55.57 3.56 22.0 49.72 2.83 9.1
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Table 3 Comparison of D, values obtained using the ADM and SGC produced by the average method

[ERE RS ADM-D, W P47 SGC-D,” W LE=
Sample No. / Gy Error / Gy Average method SGC-D,” / Gy Error / Gy Discrepancy / %
NKXD-1 35.70 2.87 30.47 0.88 -14.6
NKXD-2 30.00 3.00 31.67 0.78 5.6
NKXD-3 19.45 1.12 24.77 1.13 27.4
NKXD-7 41.79 1.19 53.57 1.16 28.2
NKXD-8 33.82 2.44 30.93 1.12 -8.5
NKXD-9 27.80 0.69 34.69 1.20 24.8
NKXD-12 41.36 1.26 54.20 1.80 31.0
NKXD-13 42.68 1.95 46.34 1.25 8.6
NKXD-15 45.56 2.03 49.41 1.43 8.5
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Table 4 Comparison of D, values obtained using the ADM and SGC produced by the representative sample method
Fis  ADM-D,  iR%E REFE 2 SGC-D, W %
Sample No. /Gy Error / Gy Representative method SGC-D,” / Gy Error / Gy Discrepancy / %
NMNI13-1 18.46 0.96 14.55 0.58 -21.2
NMNI13-3 17.49 0.88 14.77 0.52 -15.6
NMNI13-4 19.23 1.03 19.24 0.53 0.1
NMN13-5 18.08 1.52 18.07 0.49 -0.1
NMN13-6 17.41 0.80 19.30 0.68 10.9
NMN97-1 11.97 0.48 10.09 0.39 -15.7
NMN97-2 13.82 0.48 12.98 0.61 -6.1
NMN97-3 13.37 0.56 12.58 0.79 -59
NMN97-4 17.95 0.60 13.35 0.46 -25.6
NMN97-5 15.61 0.38 13.73 0.67 -12.0
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