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Quartz OSL dating of lake shoreline ridge sediments: A case study of Lake Xingkai,
Northeast China
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Abstract. Positions of lake shoreline ridges are indicative of the fluctuations in lake level and can be used for reconstruction of
palaeolake evolution history. Reliable and accurate chronology is necessary for using lake shoreline ridge sediments to infer lake ge-
omorphologic variations. This paper selected the Dahugang ( DHG) shoreline ridge of Lake Xingkai ( Northeast China) to demon-
strate the potential of optically stimulated luminescence ( OSL) dating technique in sandy shoreline sediments. Thirteen sedimenta-
ry samples were collected from two profiles (DHG1 and DHG2) of DHG shoreline ridge. Using single-aliquot regenerative dose
(SAR) procedure, equivalent dose (D, ) of all samples was measured in small aliquot. The OSL signals of our samples decay very
quickly, indicating that the OSL signal is dominated by fast component; preheat plateau tests and dose recovery tests were carried
out to select suitable preheat temperature (220°C) for SAR procedure measurement. We analyzed the distributions of D, for each
sample, and compared the D_s derived from three models ( Mean age model, Central age model ,and Minimum age model). The re-
sults suggested that the sandy sediments from DHG shoreline ridge were well bleached prior to deposition and they are appropriate
for OSL dating. The resultant OSL ages are stratigraphically ordered at each of the profiles of DHGI and DHG2, and both have
shown that the DHG shoreline was likely to be formed during ~1.24 —0.50 ka. Furthermore, the robustness and reliability of our

OSL ages are validated by two " C ages of charcoals. Although our results seem different from previous researches we propose that
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the DHG shoreline ridge in the Lake Xingkai was formed at around 1.24 —0.50 ka based on the present OSL dating results.
Keywords: Lake Xingkai; Dahugang shoreline; optically stimulated luminescence; single-aliquot regenerative dose; equivalent

dose
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Fig. 1 Location of Lake Xingkai in the Northeast China(a) ,

river systems and four palaeoshorelines around Lake Xingkai(b)
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Fig. 2 Field picture showing beach sediments from Dahugang shoreline(a) ,
stratigraphy and chronology of sections DHG1 and DHG2(b)
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Fig. 3 Laboratory protocol for extracting coarse

grain (150 =200 um) quartz mineral
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Fig.5 The histogram of recycling ratio(a) and recuperation(b) from 13 samples
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Tab.2 OSL dating results of the Dahugang shoreline in Lake Xingkai
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2 om % (x107%)  (x1079) % (Gy/ka) ‘ D Mean®  D_MAMD ka
MEl EEEs ’

DHOIY 1.5 2.95£0.090 2.06+0.12 0.38920.101 5.26+10 3.0720.238 1.57£0.04 8.69£0.52 1.56+0.06 1.42+0.06 0.51+0.04
DHGIS 2.5 2.97+0.089 1.66+0.1110.595=0. 118 5.27£10 3.1220.241 1.54£0.05 13.7£0.98 1.53£0.07 1.28+0.08 0.50+0.04
DHGIT 3.5 3.05+0.088 1.88+0.1290.33320.000 5.24+10 3.1680.242 1.64%0.03 7.41£0.40 1.64+0.05 1.50+0.03 0.52+0.04
DHGI6 4.5 2.79+0.086 2.05+0.135 0.54+0.123 8.28+10 2.841£0.224 1.67x0.05 11.640.80 1.40£0.05 1.37£0.07 0.60£0.05
DHGIS 5.0 2.80£0.089 1.60+0.118 0.498 £0.115 6.07+10 2.8860.234 2.53+0.07 13.16£0.79 2.55£0.07 2.13+0.10 0.90+0.08
DHGI4 6.0 2.72+0.081 1.61£0.106 0.472£0.119 4.47+10 2.875£0.232 2.80£0.12 18.72+1.39 2.85+0.08 2.24+0.08 1.00+0.10
DHGI3 7.0 2.86+0.088 1.92+0.140 0.718£0.142 5.44+10 3.046£0.239 2.63+0.11 16.92+1.19 2.66+0.07 2.27+0.16 0.88+0.08
DHGI2 8.0 2.77+0.085 1.89+0.122 0.434£0.115 6.37£10 2.9010.229 3.13+0.09 12.12£0.73 3.15£0.06 2.53+0.09 1.10+0.09
DHGI-L 9.0 2.92£0.084 1.790.071 0.544£0.132 8.99£10 2.9740.225 3.68+0.07 8.67£0.47 3.65+0.09 3.26+0.13 1.24£0.10
DHG24 3.0 2.96+0.088 1.69+0.114 0.54320.129 4.39+10 3.0960.244 1.81x0.10 22.53+1.88 1.85+0.08 1.29+0.08 0.60+0.06
DHG2-3 5.0 2.70+0.086 1.78+0.133 0.598 £0.156 2.49+10 2.931£0.244 2.63x0.11 16.92+1.19 3.21£0.10 3.08£0.11 1.11£0.10
DHG22 7.0 2.95£0.085 1.72£0.120 0.577£0.115 4.10£10 3.121£0.245 2.51+0.08 13.15£0.84 2.52£0.07 1.98+0.09 0.81£0.07
DHG2-L 9.0 2.65+0.079 1.89+0.113 0.43+0.116 4.71+10 2.801£0.228 3.12£0.13 17.02£1.21 3.150.09 2.42:0.12 1.14£0.11
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Tab.3 " C dating results of two charcoals in DHG-1 profile of Dahugang shoreline

FEfh S R /m B 28 ¥ CRLIE4E cal a BP OSL 4Fft/ka
DHG1-"#C2 7.5 e 760— 920 0.88 £0.08
DHG1-"C-1 8.0 Vo 925—960 1.10 £0.09
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