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Figure S1. Anomalous fading measurements obtained for different IR stimulation temperatures with
and without including the first prompt measurement, for a representative aliquot from sample RTSM.
Normalized signal intensities are plotted as a function of time since irradiation for IRsp (a, b), pIR110 (C,
d), pIR17o (e, ), and pIR2s (g, h) stimulations. Panels a, c, e, and g show the linear regression and
corresponding fading rates (g-values norm. 2 days) measured for different delay times, while panels b,
d, f and h excluding the first prompt. Fading rates were calculated using the
analyse_FadingMeasurement function in R package luminescence version 0.9.23 (Kreutzer et al.,
2012).
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Figure S2. Anomalous fading measurements obtained for different IR stimulation temperatures with or
without including the first prompt measurement, for a representative aliquot from sample LSSLI.
Normalized signal intensities are plotted as a function of time since irradiation for IRsp (a, b), pIR110 (C,
d), pIRi7 (e, ), and plIR22s (g, h) stimulations. Panels a, ¢, e and g show the linear regression and
corresponding fading rates (g-values norm. 2 days) obtained including all signal readouts measured at
different delay times, while panels b, d, f and h excluding the first prompt. Fading rates were calculated
using the analyse_FadingMeasurement function in R package luminescence version 0.9.23 (Kreutzer et

al., 2012).
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Figure S3. Anomalous fading measurements obtained for different IR stimulation temperatures with or
without including the first prompt measurement, for a representative aliquot from sample LSSM.
Normalized signal intensities are plotted as a function of time since irradiation for IRso (a, b), pIR110 (C,
d), pIRi7 (e, ), and plIR2s (g, h) stimulations. Panels a, ¢, e and g show the linear regression and
corresponding fading rates (g-values norm. 2 days) obtained including all signal readouts measured at
different delay times, while panels b, d, f and h excluding the first prompt. Fading rates were calculated
using the analyse_FadingMeasurement function in R package ‘Luminescence’ version 0.9.23 (Kreutzer
etal., 2012).
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Figure S4. Anomalous fading measurements obtained for different IR stimulation temperatures with or
without including the first prompt measurement, for a representative aliquot from sample GSSL1.
Normalized signal intensities are plotted as a function of time since irradiation for IRsp (a, b), pIR110 (C,
d), pIRi7 (e, ), and plIR2s (g, h) stimulations. Panels a, ¢, e and g show the linear regression and
corresponding fading rates (g-values norm. 2 days) obtained including all signal readouts measured at
different delay times, while panels b, d, f and h excluding the first prompt. Fading rates were calculated
using the analyse_FadingMeasurement function in R package ‘Luminescence’ version 0.9.23 (Kreutzer
etal., 2012).
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Figure S5. Anomalous fading measurements obtained for different IR stimulation temperatures with or
without including the first prompt measurement, for a representative aliquot from sample GSSM.
Normalized signal intensities are plotted as a function of time since irradiation for IRs (a, b), pIR110 (C,
d), pIRi7 (e, ), and plIR2s (g, h) stimulations. Panels a, ¢, e and g show the linear regression and
corresponding fading rates (g-values norm. 2 days) obtained including all signal readouts measured at
different delay times, while panels b, d, f and h excluding the first prompt. Fading rates were calculated
using the analyse_FadingMeasurement function in R package ‘Luminescence’ version 0.9.23 (Kreutzer

etal., 2012).
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Table S1 Luminescence dating results from the sand and matrix feldspar samples from the Roethig
terrace (RTSL1, RTSL2 and RTSM). n/N= number of accepted over number of measured aliquots; OD
= overdispersion; CAM = central age model (Galbraith et al., 1999). The reported g-values were
estimated by excluding the first prompt measurement. Fading corrected ages produced from negligible
g-valuezdays (<1.5%/decade) are also included in this table.

Fading
Sample Sample ineral IRSL Dose ' op | CAM | CAM Og}\(;alu?j correcte
ID type Minera temperature rate N (%) De age | (%/decade | ~ age
(Gylka) Gy) | (ka) ) (ka)
IRso 2020 | 704 | $F | XTE | 4px07 | 1T
428+ | 127 13.6 +
RTSL-FL | sand | Feldspar pIR110 a4+ | 2020 | 10 | 770 o5 | 0.9%08 »
0.2 505+ | 148+ 150 +
pIR170 2020 | 231 | 7 0.6 0.2+1.0 14
pIR22s 20120 | 141 516 : 1%‘; * | 05411 171% +
IRso 2020 | 94 | BAE 1095 4pa07 | 108%
46+ | 142+ 153 +
RTSL-F2 | Sand | Feldspar Pl 3px | 2020 | 62 0.7 0.5 09+08 1.2
P 0.1 545+ | 168+ 171z
pIR170 20120 | 6.0 | “o'g 06 | 02%10 16
pIR22s 2020 | 12.4 Gol-f;i 1%21 05+11 12;51 +
IRso 20120 | 20 3‘1'351’ 8645" 43408 1i-55i
PIR110 a1 | 2020 | 206 A 120F | o708 | 2TF
RTSM-F | Matrix | Feldspar 05 5 2 - 14.4 - - 9 .
pIR170 ' 2020 | 205 | V55T | ST | 0412 T8
pIR22s 20120 | 21.2 6‘;'521’ 1%791' 0.8+1.1 161-%1




Table S2. Luminescence dating results from the sand and matrix feldspar samples from the Lingolsheim
terrace (LHSL1, LHSL2, LHSL3 and LHSM). n/N= number of accepted over number of measured
aliquots; OD = overdispersion; CAM = central age model (Galbraith et al., 1999). The reported g-values
were estimated by excluding the first prompt measurement. Fading corrected ages produced from
negligible g-valuezqays (<1.5%/decade) are also included in this table. *No fading correction was applied
to samples and signals exhibiting negative fading rates.

Sample | Sample | Mineral IRSL Dose n/N | OD CAM CAM g-value Fading
ID type temperature rate (%) De age (%/decade) | corrected
(Gy/ka) (ka) age (ka)
LHSL-F1 Sand Feldspar IRs0 29+ 20/20 | 9.4 649+ | 225+ 45+£09 346 +
0.1 1.4 1.0 4.7
pIR110 20/20 | 6.4 815+ | 283% 0.7£1.2 30.0 +
1.3 1.2 3.6
pIR170 20/20 | 6.7 | 955+ | 331+ | -00+13 331+
1.6 14 1.4*
pIR225 20/20 | 6.7 | 100.1+ | 347+ | -15+14 34.7 +
1.7 14 1.4*
LHSL-F2 Sand Feldspar IRs0 29+ 20/20 | 9.7 65.3+ | 226+ 44+10 344 +
0.1 15 1.0 5.2
pIR110 20/20 | 7.3 818+ | 283+ 13+11 317+
1.4 1.2 3.7
pIR170 20/20 | 80 | 954+ | 330+ | -00+£13 33.0%
1.8 14 1.4*
pIR225 20/20 | 6.4 101+ | 350%x | -15+1.2 35.0%
1.7 14 1.4*
LHSL-F3 | Sand | Feldspar IRs0 28+ |20/20 | 119 | 536+ | 191+ | 5009 31.0+
0.1 15 0.9 4.5
pIR110 20/20 | 9.3 70 £ 250 13+£11 28.0 +
15 1.1 3.2
pIR170 20/20 | 9.7 819+ | 293+ 16+£13 33.7+
1.9 1.3 4.7
pIR225 20/20 | 10.1 | 86.4+ | 309+ 02+£12 314 +
2.1 14 3.5
LHSM-F | Matrix | Feldspar IRs0 34 20/20 | 7.7 777+ | 231+ 3911 333+
0.1 14 1.0 5.2
pIR110 19/20 | 9.2 972+ | 29.0 0.6+1.0 305+
2.1 1.2 3.0
pIR170 18/20 | 6.6 | 110.7+ | 33.0 04+£13 341+
1.9 1.3 4.1
pIR225 18/20 | 11.1 | 1169+ | 348+ | -05+£1.2 348 +
3.3 1.6 1.6*




Table S3. Table including the OD (%) values obtained from the dose recovery tests for the
representative samples of three investigated terraces. A CAM of recovered dose (Gy) has been
calculated from 3 quartz and feldspar aliquots from each terrace to produce the OD values. Quartz results
are shown for dose recovery tests at 190°C preheat temperature, since the natural OSL D. measurements
were conducted on this specific temperature. Feldspar results are shown for dose recovery tests at all
MET-pIRIR temperatures.

Sample ID Preheat temperature (fozfgr) é)n?nl"RCS“mUIatlon temperature OD (%) obtained from dose recovery test
RTSL-Q1 190 4.1et
RTSM-Q 190 3.2
LHSL-Q1 190 4.1e32
LHSM-Q 190 9.5e4
GHSL-Q1 190 9.8e%2
GHSM-Q 190 8.2¢™0
50 1.4e%7
110 1.2¢
RTSL-F1
170 1.4¢%°
225 3.79
50 3.5¢80
110 9e%®
RTSM-F
170 4.8et
225 2.4e%
50 1.7
110 9.5e”7
LHSL-F1
170 0.84
225 1.97
50 0.0005
110 1.61
LHSM-F
170 2.8e%
225 1.7¢%0
50 1.9e%
110 2.9¢M
GHSL-F1
170 4.1e%
225 131
50 3.3e%
110 2.3e%
GHSM-F
170 9.3e%
225 3.2




Table S4. Summarization of D values both using a central age model (CAM) and an average dose
model (ADM) for the matrix samples from the three terraces. Note that, the comparison has been shown
for the matrix samples particularly those produced higher OD values (> 20%) for their CAM D.
calculation.

Sample IRSL oD CAM D, | CAMage | ADM D, | ADM age Aage % of
ID temperature (%) (Gy) (Ka) (Gy) (ka) (ADM- difference
CAM)
(Ka)
36.1+ 108 370+ 109+
RTSM-Q -- 22.9 18 07 16 06 0.1 0.9
343+ 35.0+
IRso 20 15 8.4+05 14 85104 0.1 1.1
494 + 120 % 504 122 +
pIR110 20.6 23 07 23 07 0.2 1.6
RTSM-F 59.2 14.4 60.4 14.7
2% 4t 4+ -
pIR170 20.5 27 08 o8 08 0.3 2.0
64.5 + 157+ 66.0 + 16.0 £
PIR225 21.2 32 0.9 38 11 0.3 1.9
85.6 + 325+ 86.6 + 327+
LHSM-Q - 21.7 A8 51 49 52 0.2 0.6
PIR110 20.6 932 +£48 | 343+22 | 951+47 | 35021 7.0 2.0
GHSM-F
pIR:70 359 | 1283F | upouon | 1302 L ghiiaa | 200 6.1

163 111




Table S5 The table summarizes the g-valuesaiays Obtained on sample RTSL-F1 using two different
maximum delay time (i.e. 3 hand 24 h) for its fading measurement. Each g-value,qays Was obtained using
R studio ‘Luminescence’ package 0.9.23 by combing the fading data (consisting the signal, signal
associated error and time in second) from 3 separate RTSL-F1 aliquots, previously used for dose
recovery test. Two different IR50 fading corrected ages are produced using the non-normalized g-value.
This quantitative comparison evaluates how the use of different delay time impacted the fading
correction while estimating the IR50 fading-corrected age of the sample RTSL-F1.

IR g-valuezdays IRso fading g-valuezgays (with IRso fading
stimulation | (with max. delay | corrected age based | max. delay time 24 | corrected age based
temperature time 3 h) on g-value h) (%/decade) on g-value

(%/decade) measured with measured with
max. delay time 3 h max. delay time 24
(ka) h (ka)
IRso 46+0.7 149+1.6 39+£05 139+1.0
PIR110 09+0.38 09+05
PIR170 02+1.0 0.6+0.6
PIR225 05+11 -09+£0.7
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Figure S6. Anomalous fading measurements obtained for sample RTSL-F1 using different maximum
delay times. Normalised signal intensities are plotted as a function of time since irradiation for IRsg
stimulation. Panel (a) and (b) show the linear regression and corresponding fading rates (g-valuezdays)
obtained using a maximum delay time of 3 h and 24 h respectively after excluding the first prompt
measurement from fading data. Fading measurements from three aliquots were combined and
represented in this figure. The slope of the fading regression line deviates a little between panel (a) and
(b) and the resulted g-values are overlapping within 1o uncertainty while measured using different
maximum delay times.



