Cross-checking OSL ages from different grain sizes to improve chronological
reliability in deltaic environments: an example from the Yangtze River Delta
Xuemei Wang, Xiaomei Nian*, Weiguo Zhang, Fengyue Qiu
State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai
200241, China

*Corresponding author: xmnian(@sklec.ecnu.edu.cn

Table S1 Radionuclide concentrations and environmental dose rates of OSL samples from

core MQ
Sample  Depth *Dose rate (Gy/ka)

No. (m) U (ppm) Th (ppm) K00 4-11 pm 45-63 pym  63-90 um  90-125 pm
MQ-1 1124 252+0.10 14.00+038 2.33+£0.07 3.50+0.26 3.18+0.21 — —
MQ-2 2124 1.55+£0.07 723+£0.23 193+0.06 243+0.17 224+0.15 212+0.14 2.10+0.14
MQ-3 2624  1.64+0.08 9.37+0.27 156+0.05 231+0.17 2.10+0.14 197+0.13 195+0.13
MQ-4 3423 1.39+0.07 844+025 1.74+0.06 — 2.12+0.14 2.00+£0.14 1.98=+0.13
MQ-5 4724  1.62+0.07 822+£0.25 1.81+0.06 2.40+0.18 220+0.15 2.08+0.14 2.06+0.14
MQ-6 5524 1.74+£0.08 11.70+0.33 1.80+0.06 — 243+£0.16 227+0.15 2.25+0.15
MQ-7 61.24 1.03+0.05 521+028 1.86=+0.06 — — — 1.84+0.13

2The dose rate was calculated using DRAC (version 1.2) (Durcan et al., 2015).



Table S2 Water content results for samples collected from 15 Holocene cores in the Yangtze River Delta.

Core Sample Longitude Latitude Elevation Depth Water content Data source
ID No. () N) (m) (m) (%)
TZK1 120°11’ 32°04' 4 32.2-32.4 28.69 Cheng et al., 2021
TZK2 120°05’ 32°19 4 36.75-36.95 27.99 Cheng et al., 2021
TZ TZ-1 119°54.845" 32°23.8317' 4.72 5.28-5.40 305 Nian et al., 2018a
TZ-2 21.58-21.70 31£5
TZ-3 32.08-32.20 34£5
TZ-4 39.08-39.20 34+£5
TZ-5 42.08-42.20 29+5
TZ-6 51.08-51.20 31+5
TZ-7 58.78-58.90 33+5
NT NT-1 120°51.4' 32°3.9417' 3.99 3.78-3.90 31+5 Nian et al., 2018a
NT-2 8.78-8.90 31£5
NT-3 12.78-12.90 33£5
NT-4 17.78-17.90 35+5
NT-5 27.78-27.90 34+5
NT-6 33.78-33.90 39+5
NT-7 36.78-36.90 33+£5
NT-8 55.78-55.90 33+£5
NT-9 59.78-59.90 34+5
SD L58 120°46.75' 32°20.3' 4.87 8.15-8.30 2745 Nian et al., 2018b

L5 11.15-11.30 33£5
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Table S3 Measurement protocol used for single-grain OSL sensitivity (Nian et al., 2021).

Step Treatment Observed
1 Blue light bleaching for 100 s at 20 °C
2 Given dose, 20 Gy
3 Preheat (260 °C for 10 s)
4 Green laser stimulate for 1 s at 125 °C L,
5 Test dose, 2 Gy
6 Cut heat (220 °C for 0 s)
7 Green laser stimulate for 1 s at 125 °C T
8 Given dose, 20 Gy
9 Preheat (260 °C for 10 s)
10 IR stimulation for 40 s at 20 °C
11 Green laser stimulate for 1 s at 125 °C L,
12 Test dose, 2 Gy
13 Cut heat (220 °C for 0 s)
14 Green laser stimulate for 1 s at 125 °C T,

Note: The OSL signal intensity (L;) was calculated as the first 0.085 s of the signal, with the
background subtracted from the final 0.17 s. The ratios of Li/T; and L»/T, were used to check the purity
of single-grain quartz. For each grain-size fraction in each sample, 15 aliquots (equivalent to 1,500

individual quartz grains) were measured.



Table S4 OSL age data for the referenced published cores from the Yangtze River Delta, as shown in Figure 1.

Core Depth Grain size u Th K Water content Dose rate D. Age

ID (m) (um) (ppm) (ppm) (ppm) (%) (Gy/ka) (Gy) (ka)
TZ 5.28-5.4 45-63 1.43+£0.07 942+0.27 1.67+0.06 30£5 2.20+0.08 7.03 £0.16 3.20+0.14
21.58-21.7 45-63 1.43 £ 0.07 10.5+0.29 1.47+0.05 31+5 2.02+0.08 7.77 £0.51 3.85+0.30
32.08-32.2 45-63 1.08£0.06 6.69+0.23 1.79+0.06 34£5 1.89 +£0.07 8.39+£0.72 4.43+£0.42
39.08-39.2 90-125 0.63+£0.04 3.99+0.15 2.06+0.06 34+£5 1.76 £ 0.07 14.01+0.95 7.95+0.62
42.08-42.2 45-63 1.49+0.07 874+0.26 1.75+0.06 29+5 2.15+0.09 1824+0.24  8.48+0.35
51.08-51.2 45-63 1.60£0.07 9.38+0.27 1.73+£0.06 31£5 2.16 £0.09 1790+ 0.79  8.30+0.49
58.78-58.9 45-63 1.94 + 0.08 11.4+0.32 1.76 £0.06 33+5 2.23+£0.09 18.46 +£0.31 8.29 £0.35
NT 3.78-3.9 45-63 3.01+0.11 11.6+£0.32 1.64+0.05 31£5 2.63£0.01 2.80+0.05 1.07 £0.05
8.78-8.9 45-63 1.51+0.07 894+027 1.77+£0.06 31+5 2.21+0.08 2.51+0.05 1.14 £0.05
12.78-12.9 45-63 1.28+0.06 888+0.27 1.63+0.05 33+£5 2.00 +0.08 2.55+0.06 1.28 £0.06
17.78-17.9 45-63 1.42+£0.07 6.90+0.22 1.84+0.06 35+£5 2.01 +0.08 2.82+0.10 1.40 £0.07
27.78-27.9 45-63 1.31£0.07 7.85+024 1.81+0.06 34+5 2.02+0.08 15.03+0.36  7.42+0.33
33.78-33.9 45-63 1.79+£0.08 11.6+0.32 1.67+0.06 39+5 2.14 +£0.08 17.05+0.80  7.97+0.48
36.78-36.9 45-63 1.22+£0.06 7.72+0.25 1.74+0.06 33£5 1.96 £ 0.08 17.67+0.39  9.02+0.40
55.78-55.9 90-125 1.25+£0.06 696+0.23 1.65+0.05 33+5 1.73 £ 0.07 21.62+£2.02 1247+1.26
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Table S5 AMS '“C ages of cores JD01 and HQ98 from the Yangtze River Delta. All ages have been converted to ka (relative to 2013 AD) for consistency with

OSL ages.
Conventional age Calibrated age
Core  Depth elevation Dating d13C v & (cal. yr BP) ka (relative to
D (m) (m) material (%0) 2013AD) L.ab number
aBP err 2 sigma Prob. Median
JDO1  -7.07 -1.37 Mollusk shell -9.7 5590 50 5593-5937 1 5765 5.83 Beta-254176
-12.09 -6.39 Plant -28 6570 50 7421-7571 0.98 7496 7.56 Beta-254177
fragments
-14.14 -8.44 Mollusk shell -8.4 5570 50 5585-5919 1 5752 5.82 Beta-254178
-16.42 -10.72 Mollusk shell -9.9 5170 40 5148-5515 1 5332 5.39 Beta-254179
-22.38 -16.68 Mollusk shell -9.6 5270 40 5291-5585 1 5438 5.50 Beta-254180
-23.82 -18.12 Mollusk shell -9.8 5430 40 5445-5781 1 5613 5.68 Beta-254181
-24.38 -18.68 Mollusk shell -10.4 5580 40 5598-5916 1 5757 5.82 Beta-254182
-25.99 -20.29 Plant -28.5 5280 40 5936-6188 1 6062 6.13 Beta-254183
fragments
-27.21 -21.51 Plant -27.4 5910 40 6645-6800 0.94 6723 6.79 Beta-254184
fragments
-28.2 -22.5 Plant -28.5 5260 40 5929-6182 1 6056 6.12 Beta-254185
fragments
-29 -233 Mollusk shell -9.3 5710 40 5735-6102 1 5919 5.98 Beta-254186
-30.05 -24.35 Mollusk shell -9.4 5500 40 5538-5871 1 5705 5.77 Beta-254187
-31.07 -25.37 Mollusk shell -9.9 5720 40 5742-6110 1 5926 5.99 Beta-254188
-31.79 -26.09 Plant -27.4 6080 40 6795-7023 0.91 6909 6.97 Beta-254189

fragments
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57 -51.09 Mollusk shell -8.4 10420 70 11204-11722 1 11463 11.53 Beta-130665

57.95 -52.04 Mollusk shell -10.2 10480 40 11296-11758 1 11527 11.59 Beta-132942




%
L4-11 /
goony oM o P
____________ o
> e /"
© ¥ o
; 40004 / !
Z / .
2 H
=2 e H
@ ol H
© 2000 5 10 s
Regenerative dose (Gy)
0 M y y y
0 10 20 30 40
Stimulation time (s)
10004 ¢. 63-90 um ? ¥
~ R, (it =3l
; ¢ 4
2 &) F
= 500 -4 '
Z i |
=] 0
0 5 10
Regenerative dose (Gy)
L N— . :
0 10 20 30 40

Figure S1. Natural decay curves alongside the corresponding growth curves for different quartz
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grain-size fractions of sample MQ-3.
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Figure S2. Abanico plots showing the D. distributions for different quartz grain-size fractions

of sample MQ-3.
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