GEOCHRONOMETRIA 47 (2020): 71-92

DOI 10.2478/geochr-2020-0017

§ sciendo

Available online at
https://content.sciendo.com/view/journals/geochr/geochr-overview.xml

ESTABLISHING A COMMON STANDARDISED GROWTH CURVE

FOR SINGLE-ALIQUOT OSL DATING OF QUARTZ FROM
SEDIMENTS IN THE JILANTAI AREA OF NORTH CHINA

ZHENJUN LI*, XUESONG MOU?, YUXIN FAN'*, QINGSONG ZHANG*, GUANGLIANG YANG*, HUI ZHAO?

IKey Laboratory of Mineral Resources in Western China (Gansu Province), School of Earth Sciences,
Lanzhou University, China
’North-west Institute of Eco-Environment and Resources, Chinese Academy of Science, Lanzhou 730000, China

Received 26 October 2019 Accepted 28 August 2020

Abstract

Establishing a common standardised growth curve (SGC) can substantially reduce the instrumental time for equiva-
lent-dose (D.) measurements in optically stimulated luminescence (OSL) dating. Several studies have indicated that
different samples have different dose—response curves (DRCs) and therefore that it is difficult to construct a com-
mon SGC, although an SGC has been proposed in some cases. In this study, our aims were to construct a regional
SGC based on small aliquots of sedimentary quartz from more than 100 samples from different sedimentary envi-
ronments in the Jilantai Basin in North China and to investigate the applicability of different methods of establishing
an SGC for the area. The precision of the D. values of aliquots which were obtained using the SGC was compared
with those obtained using the single-aliquot regenerative (SAR) protocol. Our results indicate the following: (1) for
establishing an SGC using the regenerative normalisation (Re-SGC) method, selecting a suitable re-normalisation
dose that is close to double the characteristic saturation dose, 2Do, can reduce the inter-aliquot/inter-sample varia-
tion in the form of DRCs within a larger dose range. (2) A common regional SGC can be established for the Jilantai
area using the Re-SGC and least-squares normalisation (LS-SGC) methods, which provides reliable dating results

within the 200 Gy D. range.
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1. Introduction

In optically stimulated luminescence (OSL) dating, the
burial age of sediments can be estimated by dividing the
equivalent dose (D.) by the environmental dose rate (D).
OSL dating plays a key role in providing chronological
frameworks in Quaternary geology, environmental archae-
ology and studies of paleo-earthquakes and tectonic move-
ments. The single-aliquot regenerative-dose (SAR) proce-
dure for quartz is widely used in measuring the equivalent
dose (D.) of sediments (Banerjee et al., 2001), but it is
time-consuming, especially for measuring old samples with
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high D, values. The establishment of a standardised growth
curve (SGC) has the potential to substantially reduce the
instrumental time required for OSL dating (Roberts and
Duller, 2004). However, the applicability of the SGC meth-
od remains controversial, because several studies have sug-
gested that different samples have different dose—response
curves (DRCs), and, thus it is difficult to establish a com-
mon SGC (Murray and Wintle, 1999a, b; Chen et al., 2001;
Stevens et al., 2007, Telfer et al., 2008; Chen et al., 2013).
Nevertheless, the SGC method has been widely applied in
dating sediments (especially loess) in several regions (Rob-
erts and Duller, 2004; Lai, 2006, 2010; Lai et al., 2007,
Long et al., 2010; Yang et al., 2011).
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In order to reduce inter-aliquot/inter-sample variation in
the form of DRCs, a variety of methods have been devel-
oped, including the following: 1) establishing a common
growth curve based on the arithmetical average value of
the sensitivity-corrected OSL signal (L /T)) for different
regenerative doses of six or more aliquots for each sample
and then obtaining the D, values of additional aliquots by
projecting the test-dose-corrected OSL signal on the con-
structed common growth curve, namely the SAR-SGC
method (Lai and Ou 2013). 2) Re-normalisation of the
sensitivity-corrected natural signal (L /T ) and regenera-
tive-dose signal (L /T ), respectively, with the OSL signals
of a specific regenerative dose (Lt/Tr), which is called the
regenerative normalisation or re-normalisation (Re-SGC)
method (Li et al., 2015). 3) All of the regenerative-dose
signals are considered for normalisation in the establish-
ment of an SGC using a least-squares procedure, as part of
an iterative scaling and fitting process, termed the LS-SGC
method (Li et al., 2016).

The present study aims to investigate the applicability
of the SGC method for the single-aliquot OSL dating of
quartz and to establish a potential SGC of quartz fractions
from sediments in different sedimentary environments
(including lacustrine, fluvial and desert) in the Jilantai
Basin in North China, using the three methods mentioned
above. The D_values obtained using different methods are
validated based on a comparison with those obtained using
the SAR protocol.

2. Study area and samples

The Jilantai Basin is located on the western edge of the
East Asian summer monsoon, in the arid—semi-arid transi-
tion zone, which is sensitive to climatic and environmental
changes. The Yellow River flows through the south-eastern
margin of the basin. Previous studies documented a series
of ancient lake—shorelines distributed on the west bank of
the Jilantai Salt Lake through remote sensing images and
field investigations. It is believed that the area once con-
tained the ‘Jilantai-Hetao’ megalake, which covered the
entire Jilantai Basin and the adjacent Hetao Basin (Chen
et al., 2008) as a result of the inflow of the Yellow River
(Fan et al., 2010a). Today, most of the area of the Jilantai
Basin is occupied by the Ulan Buh Desert, and only the
Jilantai Salt Lake and several sporadic, small salt lakes are
preserved in the western part of the area. Fluvial sediments
of seasonal rivers and lacustrine sediments are preserved in
the forefront of the Helan Mountains and in the north-east-
ern part of the Jilantai Basin. In recent years, several stud-
ies of lake—desert evolution have been carried out in the
area, based mainly on OSL dating (e.g. Chen et al., 2008,
2014; Fan et al., 2010b, 2015, 2017; Zhao et al., 2012; Jia
et al., 2015). The area is therefore well suited for assess-
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ing whether a potential SGC can be established which is
suitable for samples from different profiles or sedimentary
environments within a single area.

More than 100 quartz samples were used in this study,
including lacustrine sediments from 16 profiles, fluvial sed-
iments from 6 profiles and desert sediments from 6 profiles
(see Figs. S1-S4 in the supplementary material for details).
The location of those profiles is shown in Fig. la.

3. Methods

Quartz fractions were extracted using conventional sepa-
ration methods (Fan ef al., 2010b). The OSL signals from
the extracted quartz fractions were measured using a Risg
TL/OSL DA-20 Reader equipped with blue LEDs, infra-
red (IR) LEDs and an accurately calibrated **Sr/*Y beta
source, in the Key Laboratory of Western China’s Envi-
ronmental Systems (Ministry of Education, P.R. China) at
Lanzhou University. The purity of the quartz was assessed
based on the absence of an infrared-stimulated lumines-
cence signal (IRSL) at a temperature of 50°C prior to
measurement of the blue-stimulated luminescence sig-
nal. The natural OSL signals and regenerative-dose OSL
signals were measured for quartz fractions, which were
mounted on 2-mm-diameter small aliquots, using the dou-
ble SAR procedure (post-IR OSL) (Banerjee et al., 2001)
(Table S1). In order to select a suitable preheat tempera-
ture, a dose recovery test was performed for each sample.
For these aliquots, the natural OSL signals were reset
under strong sunlight in Lanzhou (36.04° N, 103.8° E) for
more than 6 h, and they were then given a known labora-
tory dose and the recovered OSL signals measured using
the protocol listed in Table S1, with a preheat temperature
increasing from 160 to 260°C at 20°C intervals. Only the
preheat temperature at which both the recycling ratios and
dose recovery ratios (given dose/measured dose) were
within the range of 0.9-1.1, and recuperations were <5%,
was employed in the protocol to measure the OSL sig-
nals. For example, a preheat temperature of 220°C and
cut-heat temperature of 160°C were found to be appro-
priate for equivalent dose measurements of sample S63-2
(Fig. S5 and Table S2 in the supplementary materials).
Detailed information on the samples is summarised in
Table S2, including geographical locations, depositional
environments and the grain size and conditions for mea-
surement of the OSL signals.

The SGC was established using the sensitivity-correct-
ed signal from a wide range of different regenerative doses
using the three previously reported methods: SAR-SGC
(Lai and Ou, 2013), Re-SGC (Li et al., 2015) and LS-SGC
[Li ef al., 2016; Peng and Li, 2017). Most of the previous
researches have only validated the reliability of aliquots in
which OSL signals were involved in establishing the SGC.
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Fig 1. Regional setting (a) and sampling sites (b) (modified from Chen et al., 2008). The inset in the left upper corner of (a) is a remote sensing image of
East Asia showing the location of the study area (marked by square) and the modern monsoon limit.

However, in this study, in order to investigate whether the
constructed SGC is widely applicable to samples from the
study area, we classified all of the aliquots into two groups:
the OSL signals of aliquots with D, values widely distrib-
uted in samples of one group were used to establish the
SGC, and the OSL signals of aliquots with D, values within
the range of 200 Gy in another group were used to validate
the constructed SGC.

3.1 SAR-SGC

The SAR-SGC method is designed to obtain D, values from
large numbers of aliquots from a single sample, assuming
that aliquots of the same sample have similar DRCs. The
SGC is constructed by fitting the averaged sensitivity-cor-
rected signals (L /T)) of aliquots with regenerative doses
in a single sample. An exponential plus linear function is
usually used in curve fitting, and the D, values are obtained
from the intercept value on the regenerative-dose axis
(x-axis) after projecting the sensitivity-corrected natural
signal (L /T,) to the SGC. The formula used is as follows:

y=a[l-exp(—x/D)] + cx +d

Here, y is the intensity of the luminescence signal; X is the
regenerative dose; a is the normalised OSL intensity at the
saturation level for the exponential growth part; D, is the
characteristic dose where the slope of the growth curve (the
exponential part) is equal to 1/e of the initial value; c is a
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constant defining the slope of the linear part of the growth
curve; and d is the intensity of the luminescence signal at 0
Gy (Lai et al., 2007; Lai and Ou, 2013).

For the establishment of an SGC appropriate for sam-
ples from within a study profile, curve fitting was per-
formed based on the DRCs of all samples from that profile,
after excluding the DRC of the few outliers (<20 %) having
dose-response curves which are markedly different from
those of the majority of the aliquots for that sample.

3.2 Re-SGC

Roberts and Duller (2004) suggested that inter-aliquot
variation can be normalised using OSL signals of the
test dose (D) in order to produce a ‘standardised lumi-
nescence signal’ (L /T )* D ). However, the similarity of
the shape of a DRC of a test-dose-corrected signal [(L /
T )*D|] for different aliquots and grains depends critically
on changes in the inter-aliquot and inter-grain sensitiv-
ity (k) between the natural or regenerative-dose step and
the test-dose measurement, especially at low doses; and
it also depends on variations in both k and the character-
istic dose values (D) at higher doses (Li er al., 2015). In
order to reduce the effect of inter-aliquot/inter-grain vari-
ation in k for normalising the DRCs of single aliquots, an
improved normalisation procedure using the OSL signal
of an extra regenerative dose, called the Re-SGC method,
was proposed (Li et al., 2015). Compared to the sensitiv-
ity-corrected OSL signal (L /T ), the measurement of the
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OSL signal of an extra regenerative dose is required in the
Re-SGC method (Peng et al., 2016). In detail, in the Re-
SGC method, the sensitivity-corrected natural signal (L /
T ) and regenerative-dose signal (L /T ) are re-normalised
by dividing by the OSL signal (L /T, ) of the extra spe-
cific regenerative dose (D)) (Li et al., 2015). In addition,
the exponential plus linear function is usually involved
in fitting the re-normalised signals to establish the SGC.

3.3 LS-SGC

In order to further reduce the variation in the test-dose-
corrected signals, Roberts and Duller (2004) and Li et al.,
(2016) proposed a new normalisation method similar to
the re-normalisation method of Li et al., (2015), termed
‘least-squares normalisation’ (LS-normalisation). Here,
compared to the re-normalisation method, all regenera-
tive-dose signals are considered for normalisation with
the least-squares procedure involved in the iterative scal-
ing and fitting procedure. Importantly, this normalisation
method does not change the form of the DRCs for indi-
vidual aliquots, and it only shifts all of the signal points
of each aliquot upwards and downwards along the y-axis
at the same ratio. In so doing, it minimises the difference
between the DRCs of each aliquot.

The LS-SGC method involves a multiple iterative scal-
ing and fitting process. The R package num OSL (version
2.5), written by Peng and Li (2017), implements the calcu-
lation of a series of iterative scaling and fitting processes
required in the method. In this study, after extraction of the
OSL signals of aliquots from Analyst (version 4.31), the
subsequent iterative calculation was performed using part
of the code in the R package num OSL (Peng and Li, 2017).
The detailed steps are as follows:

1) Fitting the test-dose-corrected regenerative-dose

OSL signals (L /T *D ) using the GOK (general-
order kinetic model) function. The choice of the fit-
ting function for ‘starting curves’ is not crucial and
does not affect the final results after iteration, which
are only related to the number of iterations (Li et al.,
2016). Thus, a more flexible GOK function (Gural-
nik et al., 2015) is used in fitting because the GOK
function can automatically change its shape accord-
ing to changes in the data during the fitting process,
which greatly reduces the problems caused by func-
tion selection in the fitting.
The test-dose-corrected regenerative-dose OSL sig-
nals of each aliquot are multiplied by a scaling fac-
tor, such that the sum of the squared residuals (the
difference between the test-dose-corrected regenera-
tive-dose OSL signal values, multiplied by the scal-
ing factor and the fitted y value in step 1) is mini-
mised. Note that the scaling factor could be different
for different aliquots.

2)
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3) The normalised experimental data obtained for each
aliquot in step 2 are then fitted again using one of
the followings: single saturation exponential func-
tion (EXP), double saturation exponential function
(DEXP), and single saturation exponential plus linear
function (LEXP). (The function does not have to be the
same as the initial fitting function in step 1.) The best
fitting function is determined using a chi-square test.

4) Iteratively repeat steps 2 and 3, and the re-scaled
data set in step 2 for each aliquot are then multiplied
by a new scaling factor in order to minimise the
least-squared residuals with the newly fitted DRC
in step 3. The newly re-scaled data are then fitted
again using the best-fit functions determined by chi-
squared tests. For all growth curves, steps 2 and 3
are iteratively repeated until the change in all of the
normalised data and the fitted SGC curve is < 1%.
The best-fit curve is considered as the SGC.

The code is as follows:
#load program
library(numOSL)
#establish SGC
data<-read.csv(“DK12.csv”)
res_IsNORM<-IsNORM(data,model="go
k”,origin=FALSE,weight=TRUE ,natural.
rm=TRUE ,maxiter=10)
#calculating the D_obtained by SGC
datal<-read.csv(“DK12.csv”)
res<-calSGCED(as_analyseBIN(datal),
SGCpars=res_IsSNORMS$LMpars2[,1],model="go
k” ,method="gSGC”,origin=FALSE,avgDev=res_
ISNORMS$avg.error2 errMethod="sp” ,SAR.Cycle=
c(“N”,’R2”),outpdf="DK12SGCED” outfile="DK1
2SGCED”)

4. Results

4.1 Choice of re-normalisation dose in the Re-SGC method

The essence of the Re-SGC method is to take the signal
of a specific regenerative dose as a reference point (here-
after called the re-normalisation dose), with which the
DRC:s of all samples are normalised in order to establish a
common DRC suitable for samples from the same profile
or even from different regions. In addition, via numerical
simulations, the degree of reduction of the variation of the
inter-aliquot/inter-sample ratio is observed to be slightly
different when different regenerative doses were used for
re-normalisation of the growth curves [Peng et al., 2016].
Until now, however, there is no uniform definition of the
re-normalisation dose. For example, Li et al., (2015) select-
ed the re-normalisation dose of 172 Gy in the establishment
of a global standard growth curve (gSGC) with the function
y=0.787[1 — exp (- x/73.9)] + 0.001539x + 0.01791, based
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on quartz samples from different regions worldwide, using
the Re-SGC method. In addition, Hu et al., (2016) selected
48 Gy as the re-normalisation dose to establish the SGC with
the function y = 3.7639{1 — exp[—(x + 2.1486)/164.377]}
for quartz grains in glacial deposits from the Qilian Moun-
tains; and Yang et al., (2017) selected 80 Gy as the re-nor-
malisation dose in establishing the SGC with the function
y=1.09262[1- exp (—x/64.6292)] + 0.00276x + 0.01062 for
quartz grains from sediments of the Badain Jaran Desert.

In order to select a suitable re-normalisation dose for
re-normalisation of the sensitivity-corrected natural signal
(L /T ) and regenerative-dose signal (L /T ), we compared
the impact on the relative standard deviation (RSD) and
dispersion of the sensitivity-corrected OSL signals caused
by different re-normalisation doses for representative sam-
ple LS-4 (Fig. 2) and from all of the samples in the area
(Fig. 3). In detail, the comparison of the RSD and the dis-
persion of the re-normalisation of sensitivity-corrected OSL
signals by re-normalisation doses of 73, 146,220,293, and
440 Gy for representative sample LS-4 indicates that the
RSD (Fig. 2a) and the dispersion of the re-normalised sig-
nals of aliquots (Fig. 2b) were reduced, especially for doses
within the regenerative-dose range of 73-300 Gy, when re-
normalised with doses of 146 and 220 Gy.

For all samples in the study area, the comparison made
with re-normalisation using re-normalisation doses of 88 Gy,
147 Gy and 220 Gy (Fig. 3) shows that re-normalisation of
sensitivity-corrected OSL signals of aliquots with a re-normal-
isation dose of 147 Gy yielded the smallest dispersion of the
re-normalised OSL signals, which corresponds to a regenera-
tive dose up to 250 Gy (Fig. 3b). As the characteristic satura-
tion dose (D) of quartz in most samples in this area is ~75

Gy, the comparison made in this study therefore shows that
when using the Re-SGC method in quartz, re-normalisation of
the sensitivity-corrected OSL signals (L /T ) using an extra re-
normalisation dose close to two times of the characteristic sat-
uration dose (2D) enables a value of D, to be easily obtained,
which has a smaller RSD of the re-normalisation OSL signals
within the wide range of 0-200 Gy.

4.2 The SGC of a single profile

In this study, the SGC is established for each profile using the
SAR-SGC, Re-SGC and LS-SGC methods. The results for
representative profile LS and the other profiles are illustrated
in Fig. 4 and supplementary Figs. S6-S14, respectively.

It is evident that the response of the sensitivity-corrected
OSL signals (L /T ) to the regenerative dose for samples from
the profile is dispersed (Fig. 4a). Moreover, using the SAR-
SGC method, the DRC would only be established for sensitiv-
ity-corrected OSL signals (L. /T)) of aliquots in a single sample
after elimination of aliquots with substantial deviations. How-
ever, within the same profile, the DRCs established for differ-
ent samples deviate substantially from each other (Fig. 4b),
and it is difficult to determine a common growth curve that is
suitable for samples from the same profile, with an acceptable
degree of accuracy, using the SAR-SGC method.

Relative to the sensitivity-corrected OSL signal
(Fig. 4a), based on the Re-SGC method, all of the sensi-
tivity-corrected OSL signals (L /T ) were re-normalised by
dividing the OSL response (L, ,/T,,,) of the extra re-nor-
malisation dose by 147 Gy, which is close to the 2D, value.
Therefore, the deviation of the re-normalised OSL signals
among aliquots is reduced and a common SGC can be more
reasonably established, especially within the dose range of
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Fig 2. (a) Relative standard deviation (RSD) of the sensitivity-corrected natural signal (L /T ) and re-normalised regenerative-dose signals (L /T ) of representa-
tive sample LS-4 (the diamond symbol), plotted versus the regenerative doses. (b) Plots of the sensitivity-corrected natural signal (L /T ) and regenerative
dose signal (L /T ) (filled black diamonds) (left-hand axis) versus the regenerative dose, and plots of the re-normalised signals with the extra regenerative
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200 Gy, although the re-normalised signals are dispersed
when D_> 200 Gy (Fig. 4¢).

When the LS-SGC method is used, the variation in the
test-dose-corrected OSL signals (L /T *D,) with the regen-
erative dose was fitted using a flexible function, and there-
fore, almost the same calibration level was reached among
the regenerative doses for aliquots within the entire dose
range. This does not alter the shape of the DRC of each
aliquot, and it only minimises the difference between the
DRCs of each aliquot. Almost the same dispersion range
was obtained up to 300 Gy, and even up to 500 Gy, and
therefore, a common DRC could be obtained for the sam-
ples from this profile (the red line in Fig. 4d).

In summary, a comparison based on samples from the
same profile indicates the following. 1) The difference
between sensitivity-corrected signals among samples was
not substantially reduced using the SAR-SGC method, and
therefore, it is difficult to establish a suitable SGC for the
samples from a profile. 2) Using the Re-SGC method, dif-
ferences in the sensitivity-corrected OSL signals among
samples and aliquots can be effectively reduced when they
are re-normalised with the OSL signal response to the extra
re-normalisation dose, which is close to double the charac-
teristic saturation dose (2D, ). Therefore, an SGC suitable for
samples from the same profile can be established with maxi-
mum D, values up to 200 Gy. 3) Using the LS-SGC method,
without considering any additional re-normalisation dose,
the differences in the sensitivity-corrected signals among
samples and aliquots from the same profile were uniformly
reduced with a regenerative dose up to 300-500 Gy. There-
fore, it is possible to establish an SGC suitable for samples
from the entire area within a wide dose range using either the
Re-SGC or LS-SGC method.

4.3 Regional SGC for the Jilantai area

By using the Re-SGC and LS-SGC methods, the difference
in the re-normalised OSL signals among samples and ali-
quots can be effectively reduced, and therefore, we tried to
establish a potential SGC that is suitable for the quartz frac-
tion of sediments from the entire Jilantai region (hereafter
termed the regional SGC). Based on the OSL signals of the
quartz fraction in samples from different profiles within the
entire Jilantai Basin, the regional SGCs were established
with the fitting results illustrated in Fig. 5 (red lines). The
function of the regional SGC obtained using the Re-SGC
method is given below:

y =0.9788[1 — exp (—x/78.78235)] + 0.00116x + 0.00737,

and the function of the regional SGC obtained by the LS-
SGC method using the GOK function is as follows:

y=195[1~(1 + 0.00 39 x 3.6 X Y)N(~1/3.6)] + 0.0509
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Fig 4. Comparison of re-normalised OSL signals (b, c and d) with the sensitivity-corrected OSL signals (a) from samples from the LS profile. Illlustration
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samples, and the red curve represents the fitted SGC. In (b), the potential SGCs of different profiles are shown using the same colour as in the

legend in Fig. 4-4b.

In order to assess the quality of the SGCs, we calculated
the ratios between the re-normalised L /T data (or LS-
normalised L. /T data) and the corresponding value on the
SGC at the same dose and plotted them as a function of
dose in Fig. 5¢ and d. Similarly, we plotted the ratios of D,
measured through normalised L /T data and that obtained
from the SGC in a radial plot in Fig. 5e and f. There is
no systematic dose dependency of the ratios for these two
SGC methods, which is consistent with the observations
on K-feldspar SGC (Li et al., 2018). In the radial plots in
Fig. 5e and f, 85% and 90% of the total have ratios close to
unity within 20 range for the Re-SGC and LS-SGC meth-
ods, respectively, which closely matches statistical expec-
tations (95%). These results imply the existence of a com-
mon regional SGC that can be established for the Jilantai
area using the Re-SGC and LS-SGC methods.
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Comparison of the re-normalised OSL signals, the
fitting curves of samples from different profiles and the
regional SGC (Fig. 5a and b) indicates the following. (1)
Within the dose range of 0-200 Gy, the deviation in the
shape of the fitting curves of samples from different pro-
files is less dispersed; therefore, a regional SGC can be
established using either the Re-SGC or LS-SGC method.
(2) Using the Re-SGC method, the regional SGC estab-
lished from samples from different profiles shows devia-
tions from the SGCs obtained from different profiles for
regenerative doses > 200 Gy, which may be due to scat-
tered re-normalised signals. (3) Relative to the re-nor-
malised OSL signals obtained using the Re-SGC method,
the re-normalised OSL signals obtained by the LS-SGC
method are substantially less dispersed, and the region-
al SGC established from the LS-SGC method is almost
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overlapped by up to 300 Gy with DRCs obtained from
most of the samples from a single profile. Deviations only
occur when the regenerative dose is >300 Gy.

5. Discussion

To validate the D, values obtained through the regional SGC
based on the Re-SGC and LS-SGC methods, a comparison
was made with the D, values obtained using the SAR pro-
tocol. For samples for which OSL signals were involved in
establishing the SGC, we calculated the D, values of 379
aliquots from the regional SGCs established using the Re-
SGC and LS-SGC methods and made a comparison with the
D, values obtained using the SAR protocol. From the plots
of D, values obtained from the regional SGC using the Re-
SGC method versus those obtained using the SAR protocol
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(Fig. 6a), it was found that 78% of the D, values obtained
from these two methods are consistent within a 20% error
range of unity, and 53% were consistent within a 10% error
range of unity. If the comparison is constrained within the
range of D, < 200 Gy, within which most of the D, values
are unsaturated, then 86% of the D, values are consistent
within a 20% error range of unity, and 63% are consistent
within a 10% error range of unity. In a comparison of D,
values obtained from the regional SGC established using the
LS-SGC method with those obtained from the SAR protocol
(Fig. 6b), 56% of the D, values are consistent within a 10%
error range of unity and 81% are consistent within a 20%
error range of unity. If the comparison is constrained within
the range of D, <200 Gy, 84% of the D, values are consistent
within a 20% error range of unity, and 61% are consistent
within a 10% error range of the unity. For D_> 300 Gy, most
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Fig 6. Comparison of D, values obtained using the SAR protocol with those obtained using the Re-SGC (a) and LS-SGC (b) methods. The dashed black line
is the 1:1 line, the solid blue lines define the 10% error range, and the solid pink lines define the 20% error range. (c) Radial plot showing ratios
of the Re-SGC D, values to the SAR D.. (d) Radial plot showing the ratios of the LS-SGC D, values to the SAR D.. In the plot (d), 10 points with very

low ratio were caused by OSL signal saturation.
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of the data are scattered except for a small percentage which
are distributed along the 1:1 line which is defined by the ratio
of the D, values obtained using the Re-SGC (or LS-RGC)
method with those obtained from the SAR protocol. This
indicates a large discrepancy in D_ values > 300 Gy between
those obtained by using the regional SGCs established either
using either the Re-SGC or LS-SGC method and those
obtained using the SAR protocol (Fig. 6). This phenomenon
may be the result of the saturation of the OSL signals. We
also calculated the ratio of D, values between those obtained
from the SGCs and from the SAR protocol (Fig. 6¢ and d).
From the D, value ratios of Re-SGC to SAR, 95.8% of ali-
quots have ratios close to unity within the 20 range (Fig. 6¢).
For the ratios of LS-SGC to SAR De values, 93.8% of ratios
are close to unity within 20 (Fig. 6d).

In order to further investigate whether the regional
SGCs established using the Re-SGC and LS-SGC meth-
ods are widely applicable to samples from the study
area, an additional comparison of D_values (<200 Gy)
was made on samples which were not involved in the
establishment of the regional SGC. A total of 310 ali-
quots were used in the comparison. In general, the D,
values obtained using the regional SGC were consistent
with those obtained using the SAR protocol within a
20% error range of unity (Fig. 7a and b). This situation
is almost the same as that for the samples involved in
the establishment of the regional SGCs (Fig. 6), which
indicates that the two regional SGCs established from
the limited sample set are also suitable for other samples
from the Jilantai Basin. In detail, within the D, range of
50-200 Gy, from the regional SGC established using the
Re-SGC method, 69% of the aliquots yielded D, values
consistent with those obtained using the SAR protocol
within a 10% error range of the unity, and 92% were
consistent within the 20% error range of unity (Fig. 7a).
From the regional SGC established using the LS-SGC
method, 72% of the aliquots yielded D, values consistent
with those obtained using the SAR protocol within a 10%
error range of unity, and 92% were consistent within the
20% error range of unity (Fig. 7b). However, for D_<50
Gy, the number of aliquots with D values obtained using
different methods consistent with those obtained using
the SAR protocol within the 10% and 20% error ranges
of unity was reduced significantly (Fig. 7c and d). In
addition, the Re-SGC (or LS-SGC) and SAR D, values
are consistent, with more than 98% of the aliquots hav-
ing ratios of SGC to SAR D_ clustered tightly within the
20 range of unity (Fig. 7e and f).

In summary, irrespective of which regional SGC is
established, within the 10% error range, more than 50%
of aliquots have D, values consistent with those obtained
using the SAR protocol, and within the 20% error range,
more than 80% of aliquots have D_ values consistent with
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those using the SAR protocol. Similarly, more than 95% of
the aliquots had ratios of SGC to SAR D, consistent with
unity at 20. Within the range of D < 200 Gy, the compari-
son of the D, values obtained using regional SGCs estab-
lished using the Re-SGC and LS-SGC methods with those
obtained using the SAR protocol indicates that the D, val-
ues obtained using these two regional SGCs are consistent.
Therefore, a valid SGC can be produced for the Jilantai
area within the 200 Gy range.

6. Conclusions

Based on the OSL signals of small-aliquot quartz fractions
of samples collected from different sedimentary environ-
ments in the Jilantai Basin, we have tried to establish a
common SGC that is generally appropriate for samples
from the area. Our main findings are as follows:

(1) The inter-aliquot difference in sensitivity-corrected
OSL signals can be effectively reduced using the
Re-SGC and LS-SGC methods, and therefore, it is
possible to establish a common SGC using these
methods. However, the SAR-SGC method is not
suitable for establishing a common SGC of quartz
fractions, which is suitable for different samples
from a profile or a region.

Using the Re-SGC method, selecting a re-nor-
malisation dose that is close to double the char-
acteristic saturation dose, 2D, can reduce the
variation in the shape of the DRCs among samples
within a larger dose range. This is supported by a
comparison in the RSD and dispersion of the re-
normalised OSL signals with different sizes of re-
normalisation dose.

For D, <200 Gy, D, obtained using the Re-SGC and
LS-SGC methods is generally consistent with that
obtained using the SAR protocol, which indicates
that there is a common regional SGC in the Jilan-
tai area. For the Jilantai area, the function of the
regional SGC obtained by the Re-SGC method is
y = 0.9788[1- exp(—x/78.78235)] + 0.00116x +
0.00737 , and the function of the regional SGC
obtained by the LS-SGC method is y = 195[1- (1 +
0.0039 x 3.6 X x)A(—1/3.6)] + 0.0509.
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Supplementary Data

1. Supplementary tables

Table S1. The double SAR protocol applied in measuring OSL signals in
this study.

Step Operation Measured

1 Regeneration dose di (i=0,1,2,3,4,5) d0=0, d1=d4
Preheat @160-260°C for 10 s

OSL @50°C for 40 s Lx

OSL @125°C for 40 s

Test dose 20-100 s

TL 160-220°C Tx

OSL @50°C for 40's

OSL @125°C for40s

O 0 N O U b~ W N

lllumination @280°C for 100 s

Note: A complete sequence in measurement of OSL signals of samples is usually
composed of 5-6 runs of operations from 1-9 with the only difference of regen-
eration dose.

Table S2. A summary of studied samples, including their locations, sedimentary types and grain size and measurement conditions in measuring OSL
signals of quartz in this study.

Profile/Core Sample Location Sediment Grain size Preheat{cut- Test dose (s) Nun:nber of Data source
type (um) heat (°C) aliquots
DK-1 Lacustrine 180-250 200/160 100 10
DK-2 Lacustrine 180-250 160/160 100 11
DK-3 Lacustrine 180-250 180/160 100 12
DK-4 Lacustrine 180-250 200/160 100 11
N40°23'14.3", i
DK12 DK-5 £106°40'12.0" Lacustrine 180-250 220/160 100 12 (Fanetal., 2017)
DK-6 Lacustrine 180-250 180/160 100 12
DK-7 Lacustrine 180-250 260/160 100 11
DK-1# Lacustrine 180-250 200/160 50 7
DK-2# Lacustrine 180-250 160/160 100 6
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Profile/Core Sample Location Sediment Grain size Preheat{cut- Test dose (s) Nur.nber of Data source
type (mm) heat (°C) aliquots
Ls-1 Lacustrine 90-125 160/160 30 8
LS-2 Lacustrine 90-125 180/160 30 5
1s-3 Lacustrine 90-125 200/160 30 12
Ls-4 N40°26'22.88", Lacustrine 90-125 260/160 30 11
LS onan " (zhang 2016)
LS-1# E106°11'36.26 Lacustrine 90-125 160/160 30 12
LS-2# Lacustrine 90-125 180/160 30 10
LS-3# Lacustrine 90-125 200/160 30 10
LS-4# Lacustrine 90-125 260/160 30 11
$32-1 — Lacustrine 90-125 160/160 30 8
$32 N39°44°01.07, (zhang 2016)
$32-2 E105°33'22.0 Lacustrine 90-125 260/160 30 10
$40-1 Lacustrine 90-125 200/160 50 16
N39°56'55.10", )
S40 S40-2 E105°38'07.50" Lacustrine 90-125 180/160 50 11 (zhang 2015)
540-3 Lacustrine 90-125 260/160 50 10
s42-1 Lacustrine 90-125 180/160 50 9
N39°56'54.58", )
S42 S42-2 £105°375.51" Lacustrine 90-125 240/160 50 8 (zhang 2015)
$42-3 Lacustrine 90-125 180/160 50 12
S63-1 Lacustrine 90-125 200/160 50 10
$63-2 N39°30'15.7" Lacustrine 90-125 220/160 50 4
S63 ompiny o This work
$63-3 E105°36'32.2 Lacustrine 90-125 160/160 50 8
$63-2# Lacustrine 90-125 220/160 50 11
WP130725-1  N39°10'56.64", Fluvial 90-125 160/160 50 14
WP130725 iaai (zhang 2015)
WP130725-2 ~ E105°39'38.92 Fluvial 90-125 160/160 50 6
WP130726-2-1 Fluvial 90-125 180/160 50 11
N39°27'57.68", ) )
WP1307262  WP13072622 [ o linn ) Fluvial 90-125 160/160 50 11 This work
WP130726-2-3 Fluvial 90-125 220/160 50 11
WP130726-3-1 oy713 7o Fluvial 90-125 240/160 50 9
WP130726-3 N39°27'3.79", This work
WP130726-3-2  E105°39'5.79 Fluvial 90-125 220/160 50 12
WP130729-1 N—— Fluvial 90-125 240/160 50 16
WP130729 N39°20'50.5", (zhang 2015)
WP130729-2  E105°41'52.7 Fluvial 90-125 180/160 50 12
$39-1 e iz Lacustrine 106-180 260/220 80 15
39 N39°58'32", (Fan 2008)
$39-2 E105°37'07 Lacustrine 150-180 260/220 80 12
N39°34'14", )
s27 $27-1 E105°3537" Lacustrine 90-125 260/160 100 6 (Fan 2008)
N39°52'14", )
S22 $22-1 E105°39'45" Lacustrine 90-125 260/160 50 13 (Fan 2008)
N39°47'53", .
S18 $18-1 E105°39'58" Lacustrine 90-125 260/220 50 22 (Fan 2008)
$21-1 Lacustrine 180-300 260/160 50 15
N39°47'01", .
S21 S21-2 £105°39'24" Lacustrine 90-125 260/160 20 16 (Fan 2008)
$21-3 Lacustrine 300-500 260/160 80 11
N39°46'45", )
S37 S$37-1 £105°39'34" Lacustrine 125-180 260/160 20 12 (Fan 2008)
$16-1 a1 Lacustrine 90-125 260/160 50 6
o6 N39:44'11", (Fan 2008)
516-2 £105°3424 Lacustrine 250-300 260/220 50 29
S11-1 Y Lacustrine 180-300 260/160 20 16
s11 N39"A4'S7", (Fan 2008)
s11-2 E105°38'40 Lacustrine 90-125 260/220 20 28
N39°44'03", .
S48 $48-1 E105°34'24" Lacustrine 250-300 260/160 20 18 (Fan 2008)
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Profile/Core Sample Location Sediment Grain size Preheat{cut- Test dose (s) Nur.nber of Data source
type (um) heat (°C) aliquots
N39°58'12", .
s41 S41-1 E105°38'79" Lacustrine 500-1000 260/220 50 7 (Fan 2008)
N39°39'39",
BS6 BS6-1 E105°0°54" Dune 90-125 260/160 20 9 (Fan et al., 2010)
S7-1 Dune 90-125 260/160 20 9
S7-2 °29/c3" Dune 125-150 260/220 80 13
57 N39 ?9 ?3 , (Fan et al., 2010)
§7-3 E105°36'17 Dune 125-150 260/220 50 6
S7-4 Dune 250-300 260/160 20 8
N39°46'03",
WLDO7A WLDO07A-1 F105°45/38" Dune 125-180 260/220 50 5 (Fan et al., 2010)
N39°51'41",
WLD078 WLDO7B-1 E10672320" Dune 125-180 260/220 50 19 (Fan et al., 2010)
N39°51'03",
WLDO7D WLDO7D-1 E105°49/54" Dune 125-180 260/220 50 8 (Fan et al., 2010)
N39°54'23",
w7 W7-1 £106°30'28" Dune 90-125 260/160 20 7 (Fan et al., 2010)

Supplementary figures

0.4

55 S48 s41
07 07 0]
60
65 0.5 0.2 E 0.2
70
1.0 0.4 0.4
7 T
80 157 0.6 0.6
@
85
S Er=r I ' A 2.0 0.8 ® 0.8
- - P ool smenm Er
desert soil clay sandy clay fine sand  fine-med medium- coarse sand 13.0 107
ium sand coarse sand
L 00 oooo
R I I I B W ] B 72 B 155
B

sandy

OSL

fine sand medium-coarse medium-fine pebbl
with pebbles sand with sand with
pebbles pebbles

pebbles

Figure S1. Lacustrine sedimentary profiles.

cementation

fine sand fine-med medium sand  medium- coarse sand

ium sand coarse sand
- o cooo
o cooo

desert soil

0 o
o .

clay sandy clay

sandy finesand medium-coarse medium-fine pebbles OSLsamples '‘C samples '*C samples
pebbles  with pebbles  sand with sand with (organic material)  (shell)
pebbles pebbles

Figure S2. Lake shoreline profiles of the Jilantai Salt Lake.

86



YUXIN FAN. ETAL.

WP130725 WP130726-2 WP130726-3 WP130729 BS6 WLDO7D WLDO7A
0 07] 07] 07 N
o i O
B 1 0.5 A
0.2 -{ E— A
0.5 0.5
o000 1.0
. ] e *
04 e 1 ] 154k o0
0 Q
- 1@ 10 1.0 LR
0.6 oo ] 2.0laooo )
0000 4 000 0
0000 4 2'570000 & WLD07B
RPN | LI S Wy 157 e o |2 g
2 BN ] 301|000
[ R 1 anl = 2.0
4 e 12.0 1
QLO'EEEE 2.0 2.0 -| EEEE 35]{lcood L)
0000 o o0oo 2
4.0
... e 4.0 1 e 14.0 "
L2l .. ]
2.5 2.5 451 a0 160 ] ! ¢
1.4 - [N 1 °
s 1 5.0 i
3 0‘- 3.0° e °
. . ooo0o
L6 ] .l
1 J|oo0oo0o0
] ] 601 NS (S s I O Y AP [ S I
1.8 3.5 4 oooo clay sandyclay fine sand fine-med medium medium- medium-coar:
] 6.5{[oooo ium sand  sand coarse sand  sand with
i o000 pebbles
2.0 i 7.0 o000
4.0 1 - Figure S4. Desert sedimentary profiles.
] 7:5=
4.5
desert soil clay sandy clay fine sand fine-med medium sand
ium sand
- m. - EmEn =0 =0 0000
= m = "-E.Ew 0OmO0Om 0000 VA | . |
medium- coarse medium-coarse pebbles calcium  OSL samples
coarse sand  sand sand with cementation
pebbles
Figure S3. Fluvial sediment profiles.
1.3
a
12{(@)
2
B ——————— % ————————————
o0
f10+——~1——gJ—————— ——————
o
209+ —————"d——————— ——
o
-
081 (b) - 15
0.7
L 10 ~
X
<
r 05 g
E 2
! P LY
2
1.4 0 3
© 1.31 (C) { F-1.0 &
= ]
& 1.2 F-1.5
5 11— ———E—— e e
2 10l——2—— - -
Q
Lo09+/1\ - - - —( -\ —( —( — — — — — — — — — —
2
% 0.8
2 0.7
0.6 T T T T T T
140 160 180 200 220 240 260 280

Figure S5. Results of a dose recovery

Preheat temperature (C)

test for a representative sample S63-2.

87

w7

[e] [4]

se OSLsamples '‘C samples
(organic material)



GEOCHRONOMETRIA | ESTABLISHING A COMMON STANDARDISED GROWTH CURVE FOR SINGLE-ALIQUOT OSL DATING...

9
141 (a)original signals g] (p)SAR-SGC
124 + 74
104 6 - ——
2 ol * & s ! __—
% s + DK-1 = /. g
e b4 + DK-2 = 44 & + DK-1
6 1 § f i DK-3 DK-3
ce DK-4 3 b DK-4
4 i 22 =9 § DK-5 {4 DK-5
CI | + DK-6 24 - DK-6
5 _.‘.‘ i DK-7 + DK-7
$8 {4 + DK-2#
Q = profile’s SGC
0 T T T T T T T T : T 0 T T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550 0 50 100 150 200 250 300 350 400 450 500 550
Dose (Gy) Dose (Gy)
2:1
(¢) Re-SGC 100q (d)LS-SGC
1.84
= 2
\x 1.5 b ’9? 80+
— ] t
=
3 1.2 3 604 + DK-1
= = + DK-2
g 0.9 2 o gﬁ:i
e DK-4 TQ 407 DK-5
o 0.64 DK-5 =) + DK-6
o o » DK-6 8 + DK-7
i + DK-7 » 207 + DK-1#
0.3 + DK-1# 3 + DK-2#
= proflie’s SGC = profile’s SGC
0.0

T T T T T T T T T y 0# T T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550 0 50 100 150 200 250 300 350 400 450 500 550
Dose (Gy) Dose (Gy)
Figure S6. Comparison of SGCs for core DK12 established using three methods.

35
(a) oirginal signals (b) SAR-8GC
304 304
i— 254
w 20 % $ 2 201 ?
& s . S 8
o ¢t $ : 315
10 & 4 104
g / & S832-1
¢ ¢ $32-1 5 ¢ $32-2
@ S32-2 === profile’s SGC
0 T T T T T T T T T 13 T T 0 T T T T T T T T T T T T
0 50 100150 200 250 300 350 400 450 500 550 600 50 100 150 200 250 300 350 400 450 500 550 600
Dose (Gy) Dose (Gy)
2.0
(¢) Re-SGC + 1004 (d) LS-SGC
~ £
£ 15 5 % 80
is $ =
o ? o 5 =
o ® = 404 2
2 < $0 ¥
'TE\-; 1.0 § 2
£ = B
'?:'. A g 40 >
f 4
zos{ ¥ * S32-1 g ' * 532.1
¢ $32-2 “ 207 ¢ $32-2
——profile’s SGC ——profile’s SGC
0.0

— 0 —
0 50 100 150 200 250 300 350 400 450 500 550 600 0 50 100 150 200 250 300 350 400 450 500 550 600
Dose(Gy) Dose (Gy)
Figure S7. Comparison of SGCs for profile S32 established using three methods.

88



YUXIN FAN. ETAL.

15 |
(a) original signals (b) SAR-SGC
124 10
4
! o #
91 =
» = £ 5
g i %o :
[ 6 % f &
* b 44
é # + S40-1
3 2 + S40-1 b 840-2
i 540-2 24 » $40-3
¢ 840-3 —— profile’s SGC
0 T T T T
0 30 100 150 200 250 % 30 100 150 200 250
Dose (Gy) Dose (Gy)
1:5 80
(c) Re-SGC (d) LS-SGC
» é 60-
2 § o
# 1.0+ = I
5 =
3 <!
;T:: ) ] -q: 40
E 2 . 2
= 1
g 0.59 E
o) ¥ * S40-1 S 20 + S40-1
e $40-2 - S40-2
S40-3 3 ¢ S40-3
= profile’s SGC = profile’s SGC
0.0+ T T T T 0 T T T T
0 50 100 150 200 250 0 50 100 150 200 250
Dose (Gy) Dose (Gy)
Figure S8. Comparison of SGCs for profile S40 established using three methods.
18 15
(a) original signals (b) SAR-SGC
157 124 ,//////
124 ” T -
= i i 91 P
E s b s
= 94
= L i; 4 3
14 i d
i 61
61 % % i
. S e S42-1
| o S42-1 34 §42-2
34 *
¢ S42-2 S42-3
$42-3 = profile’s SGC
0 T T T T T T T T T T 0 T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550 0 510 100 150 200 250 300 350 400 450 500 550
Dose (Gy) Dose (Gy)
1.8 80
(c) Re-SGC (d) LS-SGC
" 1.5 & *Q *
£ : 604
2124 : %E
= 0.9 ¥ B 40 iy b
» 12}
E 7 2
2 0.61 $ g
2 + S42-1 2 201 + S42.1
_ o S42-2 %} e S542-2
03 S42-3 — S42-3
= profile’s SGC = profile’s SGC
0.0

50 100 150 200 250 300 350 400 450 500 550

Dose (Gy)

Figure S9. Comparison of SGCs for profile S42 established using three methods.

89

50100 150 200 250 300 350 400 450 500 550

Dose (Gy)



GEOCHRONOMETRIA | ESTABLISHING A COMMON STANDARDISED GROWTH CURVE FOR SINGLE-ALIQUOT OSL DATING...

25 20
(a) original signals (b) SAR-SGC
207 L >
P 151 P &
4 .
¢ = 5 %
15 y g &4 g ) B
& ¢ % §: 3 £ .
v = = g = 107
a g S w2
10 g 3 3
_ e 4 + 863-1
i’ 5] + 863-2
5 $63-3
S63-2#
= profile’s SGC
0 T T T T T T T T T T 0 T T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550 0 50 100 150 200 250 300 350 400 450 500 550
Dose (Gy) Dose (Gy)
2.5 120
(c)Re-SGC (d)LS-SGC ,
. 2.01 X 5100-
*
S ‘ £
,j ¢ 2 £ 80+ .
- E 4 : > I .
E 15 R  § s f
= % FELE B z
g * 2 c
5 1.0 * =
= + S$63-1 g 40+ + S63-1
> + 863-2 e + 8632
= 0.59 + S63-3 ;‘, 204 S63-3
S63-2# —~ S63-2#
= profile’s SGC === profile’s SGC
0.0 T T T T T T T T T T 0 T T T T T T T T T T
0 50 100 150 200 250 300 350 400 450 500 550 0 50 100 150 200 250 300 350 400 450 500 550

Dose (Gy)

Dose (Gy)

Figure $10. Comparison of SGCs for profile S63 profile established using three methods.

20 20
(a) original signals (b) SAR-SGC
154 151
t
4 >
» g =
£ 109 t ¥ %107 ;
3 i ! < :
37 ; 37 WP130725-1
» WP130725-1 WP130725-2
WP130725-2 — profile’s SGC
o — 0
0 30 100 150 200 250 300 350 400 450 500 550 50100 150 200 250 300 350 400 450 500 550
Dose (Gy) Dose (Gy)
2.0
(¢) Re-SGC 1004 (d) LS-SGC
d 2
< 1.54 %0 ;
el ) 4
32 560
5 i
'T; 1.0 §
: Za0l
= £ ‘
o 0.54 —
= wp130725-1 | | 2. | WP130725-1
WP130725-2 | | A 20 WP130725-2
= profile’s SGC —profile’s SGC
0.04 T T T T T T T T T T 0 T T T T T T T T T T
0 30 100 150 200 250 300 350 400 450 500 550 0 50 100 150 200 250 300 350 400 450 500 550

Dose (Gy)

Dose (Gy)

Figure S11. Comparison of SGCs for profile WP130725 established using three methods.

90



YUXIN FAN. ETAL.

Re-normalised Lx/Tx

25 20
(a) original signals { (b) SAR-SGC
204
3l 151 | -
159 _ : ] pe ‘
3 4 3 =
i % 104 F
101 § O za
£ 3
2 ! §d s * WP130726-2-1
5 % + WP130726-2-1 WP130726-2-2
' WP130726-2-2 WP130726-2-3
(] WPI130726-2-3 | = profile’s SGC
0 T T T T T T T T T T T T 0 T T T T T T T T T T T T
0 50 100150 200250 300 350 400 450 500 550 600 0 50 100 150 200250 300 350 400 450 500 550 600
Dose (Gy) Dose (Gy)
215 120
(c) Re-SGC (d) LS-SGC ]
2.0 & 1007 4
s - T
£ 801 &8 -
1.5 é
= 60
2 §
1.0+ = ¢
2 404 £
+ WP130726-2-1 s + WP130726-2-1
0.51 WP130726-2-2 N WP130726-2-2
WP130726-2-3 “ 207 WP130726-2-3
== profile’s SGC = profile’s SGC
0.0 T T T T T T T T T T T T 0 T T T T T T T T T T T T
0 50 100150 200 250 300 350 400 450 500 550 600 0 50 100 150 200250 300 350 400 450 500 550 600

Dose (Gy)

Dose (Gy)

Figure $12. Comparison of SGCs for profile WP130726-2 established using three methods.

Re-normalised Lx/Tx

20 15
(a) original signals (b) SAR-SGC
12
154
3 b
F g w 94 3
10 3 § $ &
i ‘ ¢ =
H 4 ; $ b4 =
g 8 % o 6
. E
-
5_ E
g 3 WP130726-3-1
WP130726-3-1 WP130726-3-2
WP130726-3-2 = nprofile’s SGC
0 T T T T T T T 0 T T T T T T T
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Dose (Gy) Dose (Gy)
1.8 100
(c) Re-SGC (d) LS-SGC
1.54 a
2 807
s s
1.24 R “ i = i 0! \7
i e 2 607 .
0.9 g * 3 :
2
T 40
0.64 g
[=]
= (] .
WP130726-3-1 | | oA 29 » WP130726-3-1
0.3+ —~
. WP130726-3-2 WP130726-3-2
= profile’s SGC = profile’s SGC
0.0 T T T T T T T 0 T T T T T T T
50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Dose (Gy) Dose (Gy)

Figure $13. Comparison of SGCs for profile WP130726-3 established using three methods.

91



GEOCHRONOMETRIA | ESTABLISHING A COMMON STANDARDISED GROWTH CURVE FOR SINGLE-ALIQUOT OSL DATING...

20 L
(a) original signals (b) SAR-SGC
154 z
) 104 Y:
% b
r: S g
=~ 104 F $ =
3 : f
& &
¢ 51
s & : /
i WP130729-1
=2 WP130729-1 ¢ WP130729-2
WP130729-2 m==profile’s SGC
0 T T T T T T T T 04 T T T T T T T T
0 50 100 150 200 250 300 350 400 450 50 100 150 200 250 300 350 400 450
Dose (Gy) Dose (Gy)
1.8 100
(c) Re-SGC (d)LS-SGC
1.54 A
>< g 807
£ o) :
% 1.4 g Y
.;' % 604
3 =
Z 0.9 3
E S 404
2 0.67 E i
& =)
=4 = E
0.3 WP130729-1 | ¢ 204 E WP130729-1
d WP130729-2 — WP130729-2
| === profile’s SGC = profile’sSGC
0.0+ T

0 50 100 150 200 250 300 350 400 450
Dose (Gy)

1] T r T T T T - r T
0 50 100 150 200 250 300 350 400 450
Dose (Gy)

Figure $14. Comparison of SGCs for profile WP130729 established using three methods.
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