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Supplementary material: Smedley et al.

Erosion rates in a wet, temperate climate derived from rock luminescence techniques

(b) ROADO3

Fig. S1. Photographs of the known-age roadcut sections sampled for ROADO2 (a) and
ROADO3 (b) constrained to 57 a and 44 a, respectively.
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Fig. S2. Normalised luminescence signal remaining for individual discs from each sample after
a given dose of 105 Gy and subsequent exposure to the solar simulator (0 m, 1 m, 10 m, 30
m, 1 h, 4 h and 8 h). Note that each disc had already been analysed for the natural
luminescence signal.
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Fig. S3. Examples of true-colour and grayscale images for example slices of samples BALL02
and BALLO3 using the EPSON Expression 11000XL flatbed scanner.
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Fig. S4. Analysis of RGB values with depth for samples ROADO02, BALLO2 and BALLO3: (a)
skewness of the pixel values for each images; (b) percentage of RGB values that are <100

(i.e. dark coloured).



Depth of bleaching front (mm)

Fig. S5. (a) Depth of bleaching fronts for the known-age samples ROADO01 (0.01 a), ROAD02
(57 a) and ROADO3 (44 a). Note that the depth of the pIRIR1s0 and pIRIR22s bleaching fronts
were identical for ROADO1 (0.01 a known-age sample). (b) Residual De values determined for
the surface slice (0-1 mm depth) of each sample. Note that sample BALLOL1 is not plotted on
this figure as the residual D. values were large for all the IRSL signals: IRso (477.5 £ 20.7 Gy),
PIRIR1s0 (574.6 + 36.5 Gy) and pIRIR22s (could not be interpolated on to the dose-response
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Fig. S6. Photograph of the Beinn Alligin rock avalanche to illustrate the nature of the area
surrounding the sampled boulders, which includes dense vegetation, the small-scale
topography of the boulders and little evidence of shattered material.

Table S1. Multi-elevated temperature post- IR IRSL sequence used for analysis.

Step  Procedure

Natural or regenerative dose
Preheat 250 °C for 100 s
IR LEDs 50 °C for 200 s
IR LEDs 150 °C for 200 s
IR LEDs 225 °C for 200 s
Test-dose 53 Gy

Preheat 250 °C for 100 s
IR LEDs 50 °C for 200 s
IR LEDs 150 °C for 200 s
IR LEDs 225 °C for 200 s
IR LEDs 290 °C for 200 s
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Table S2. Raw L,/T, data used for fitting sample ROADOL1 in Fig. 4A-C. Note that two rather than three cores were analysed for this sample.

Core 1l Core 2
IRs0 pPIRIR1s0 pIRIR225 IRs0 pIRIR150 pPIRIR225
?rimt)] Ln/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error

0.5 0.01 | 0.00 | 0.06 | 0.00 | 0.11 | 0.00 | 0.05 | 0.00 | 0.16 | 0.01 | 0.25 | 0.01
1.5 0.20 | 0.01 | 0.68 | 0.02 | 0.79 | 0.03 | 0.64 | 0.02 | 0.98 | 0.03 | 1.02 | 0.03
25 102 | 0.03 | 1.09 | 0.03 | 1.04 | 0.03 | 0.98 | 0.03 | 0.99 | 0.03 | 0.99 | 0.03
3.5 102 | 003 | 1.03 | 0.03 | 1.05 | 0.03 | 1.15 | 0.04 | 1.01 | 0.03 | 0.95 | 0.03
4.5 097 | 0.03 ] 101 | 003 | 1.02 | 0.03 | 0.94 | 0.03 | 0.93 | 0.03 | 0.97 | 0.03
55 101 ) 003 | 101 | 0.03 | 1.04 | 0.03 | 1.04 | 0.03 | 1.03 | 0.03 | 1.03 | 0.03
6.5 1.02 | 0.03 | 1.06 | 0.03 | 1.05 | 0.03 | 1.03 | 0.03 | 0.99 | 0.03 | 0.98 | 0.03
7.5 1.00 | 0.03 | 0.98 | 0.03 | 0.98 | 0.03 | 1.04 | 0.03 | 1.02 | 0.03 | 1.03 | 0.03
8.5 1.03 | 0.03 | 0.99 | 0.03 | 0.98 | 0.03 | 1.06 | 0.03 | 0.98 | 0.03 | 1.00 | 0.03
9.5 1.09 | 0.03 | 1.04 | 0.03 | 1.03 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03
105 | 1.10 | 0.03 | 1.07 | 0.03 | 1.04 | 0.03
115 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03
12.5
13.5
14.5
15.5
16.5
17.5
18.5
19.5




Table S3. Raw L./T, data used for fitting sample ROADO2 in Fig. 4G-I.

Core 1 Core 2 Core 3

IRs0 pIRIR150 PIRIR225 IRs0 pIRIR150 pIRIR225 IRs0 pIRIR150 pIRIR225
l(Dn(iFr)r:;] Ln/Tn | Error | Ln/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | Ln/Tn | Error | La/Tn | Error
0.5 0.00 | 0.00 | 0.01 | 0.00 | 0.02 | 0.00 0.02 | 0.00 | 0.37 | 0.01 | 0.64 | 0.02
1.5 0.00 | 0.00 | 0.02 | 0.00 | 0.13 | 0.00 0.07 | 0.00 | 1.02 | 0.03 | 1.12 | 0.04
2.5 0.01 | 000|029 | 001 | 061|002 002)|000)|075|002]|101|003|055|002|101)|003]12.03]0.03
3.5 0.03 | 0.00 | 0.76 | 0.02 | 0.89 | 0.03 0.90 | 0.03 | 1.08 | 0.03 | 1.06 | 0.03
4.5 0.15 | 0.00 | 0.96 | 0.03 | 1.03 | 0.03 | 0.43 | 0.01 | 0.92 | 0.03 | 1.07 | 0.03 | 0.96 | 0.03 | 1.09 | 0.03 | 1.13 | 0.04
5.5 0.47 | 0.01 | 0.93 | 0.03 | 0.99 | 0.03 | 0.85 | 0.03 | 0.92 | 0.03 | 1.08 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03
6.5 1.06 | 0.03 | 0.93 | 0.03 | 1.00 | 0.03 | 0.98 | 0.03 | 0.96 | 0.03 | 1.12 | 0.03
7.5 0.96 | 0.03 | 1.01 | 0.03 | 1.00 | 0.03 | 0.93 | 0.03 | 0.87 | 0.03 | 1.00 | 0.03
8.5 1.14 | 0.03 | 1.05 | 0.03 | 1.02 | 0.03 | 1.00 | 0.03 | 0.88 | 0.03 | 1.01 | 0.03
9.5 1.02 | 0.03 | 1.00 | 0.03 | 1.02 | 0.03 | 1.04 | 0.03 | 0.98 | 0.03 | 1.08 | 0.03
105 1.00 | 0.03 | 0.99 | 0.03 | 1.08 | 0.03
115 | 1.03 | 0.03 | 0.98 | 0.03 | 0.97 | 0.03 | 1.11 | 0.03 | 1.00 | 0.03 | 1.10 | 0.03
125 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 1.09 | 0.03 | 0.89 | 0.03 | 0.95 | 0.03
135 1.22 | 0.04 | 0.99 | 0.03 | 1.02 | 0.03
145 1.31 | 0.04 | 0.99 | 0.03 | 0.97 | 0.03
155 1.05 | 0.03 | 095 | 0.03 | 1.07 | 0.03
16.5 1.25 | 0.04 | 1.00 | 0.03 | 1.00 | 0.03
175
18.5
19.5




Table S4. Raw L,/T, data used for fitting sample ROADO3 in Fig. 4D-F.

Core 1 Core 2 Core 3
IRs0 pIRIR150 PIRIR225 IRs0 pIRIR150 pIRIR225 IRs0 pIRIR150 pIRIR225
l(Dn(iFr)r:;] Ln/Tn | Error | Ln/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | Ln/Tn | Error | La/Tn | Error
0.5 0.00 | 0.00 | 0.01 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.02 | 0.00 | 0.07 | 0.00 | 0.01 | 0.00 | 0.01 | 0.00 | 0.02 | 0.00
1.5 0.01 | 0.00 | 0.03 | 0.00 | 0.11 | 0.00 | 0.01 | 0.00 | 0.15 | 0.01 | 0.32 | 0.01 | 0.01 | 0.00 | 0.04 | 0.00 | 0.12 | 0.00
2.5 0.09 | 0.00O | 0.66 | 0.02 | 0.70 | 0.02 | 0.07 | 0.O0O | 0.44 | 0.01 | 059 | 0.02 | 0.04 | 0.00 | 0.43 | 0.01 | 0.56 | 0.02
3.5 0.10 | 0.00 | 0.40 | 0.01 | 041 | 0.01 | 0.12 | 0.00 | 0.72 | 0.02 | 0.712 | 0.02
4.5 0.65 | 0.02 | 1.03 | 0.03 | 1.05 | 0.03 | 0.74 | 0.02 | 0.93 | 0.03 | 1.03 | 0.03 | 0.93 | 0.03 | 0.96 | 0.03 | 0.71 | 0.02
5.5 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 0.95 | 0.03 | 0.99 | 0.03 | 1.05 | 0.03 | 1.00 | 0.03 | 0.92 | 0.03 | 0.88 | 0.03
6.5 132 | 0.04 | 1.26 | 0.04 | 1.23 | 0.04 | 0.77 | 0.02 | 0.81 | 0.02 | 0.90 | 0.03
7.5 1.16 | 0.04 | 1.06 | 0.03 | 1.02 | 0.03 | 0.90 | 0.03 | 0.95 | 0.03 | 0.96 | 0.03
8.5 1.05 | 0.03 | 1.05 | 0.03 | 1.07 | 0.03 | 0.85 | 0.03 | 0.89 | 0.03 | 0.87 | 0.03
9.5 0.85 | 0.03 | 0.91 | 0.03 | 0.90 | 0.03 | 0.82 | 0.03 | 0.87 | 0.03 | 0.92 | 0.03
105 1.01 | 0.03 | 099 | 0.03 | 1.08 | 0.03 | 1.00 | 0.03 | 0.86 | 0.03 | 0.86 | 0.03
115 1.02 | 0.03 | 1.08 | 0.03 | 1.09 | 0.03 | 0.99 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03
125 1.04 | 0.03 | 0.97 | 0.03 | 098 | 0.03 | 0.85 | 0.03 | 0.80 | 0.02 | 1.00 | 0.03
135 1.04 | 0.03 | 1.07 | 0.03 | 1.09 | 0.03 | 0.99 | 0.03 | 0.92 | 0.03 | 0.90 | 0.03
145 1.03 | 0.03 | 1.02 | 0.03 | 1.05 | 0.03
155 0.96 | 0.03 | 1.07 | 0.03 | 1.14 | 0.04
16.5 0.93 | 0.03 | 0.98 | 0.03 | 1.04 | 0.03
175 1.08 | 0.03 | 1.05 | 0.03 | 1.07 | 0.03
18.5 1.09 | 0.03 | 1.17 | 0.04 | 1.14 | 0.04
195 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03




Table S5.

Raw L./T, data used for fitting sample BALLO1 in Fig. 5A-C.

Core 1 Core 2 Core 3 Core 4
IRs0 pIRIR150 pPIRIR225 IRs0 pIRIR1s0 pIRIR225 IRs0 pIRIR1s0 pIRIR225 IRs0 pIRIR1s50 pIRIRz225

?rimt)] Ln/Tn | Error | Ln/Tn | Error | La/Tn | Error | Lo/Tn | Error | La/Tn | Error | La/Tn | Error | Ln/Tn | Error | Lo/Tn | Error | La/Tn | Error | La/Tn | Error | Ln/Tn | Error | Lo/Tn | Error
0.5 0.70 | 0.02 | 093 | 0.03 | 099 | 0.03 | 1.25 | 0.04 | 1.28 | 0.04 | 1.19 | 0.04 1.99 | 0.06 | 1.50 | 0.05 | 1.35 | 0.04
15 093 | 0.03 | 1.06 | 0.03 | 1.02 | 0.03 | 1.17 | 0.04 | 1.30 | 0.04 | 1.18 | 0.04 | 1.28 | 0.04 | 0.82 | 0.03 | 0.96 | 0.03 | 1.21 | 0.04 | 1.13 | 0.03 | 1.13 | 0.04
2.5 1.21 | 0.04 | 1.14 | 0.03 1.07 | 0.03 | 0.712 | 0.02 | 0.79 | 0.02 | 0.80 | 0.02 | 0.72 | 0.02 | 0.75 | 0.02 | 0.79 | 0.02 1.12 | 0.03 | 1.15 | 0.04 | 1.15 | 0.04
35 1.00 | 0.03 | 1.08 | 0.03 | 1.10 | 0.03 | 0.84 | 0.03 | 1.06 | 0.03 | 1.00 | 0.03 155 | 0.05 | 1.28 | 0.04 | 1.18 | 0.04
4.5 0.86 | 0.03 | 1.02 | 0.03 | 1.05 | 0.03 | 1.00 | 0.03 | 1.10 | 0.03 | 1.00 | 0.03 | 1.18 | 0.04 | 1.03 | 0.03 | 0.92 | 0.03 | 1.19 | 0.04 | 1.05 | 0.03 | 1.08 | 0.03
5.5 0.73 | 0.02 | 0.80 | 0.02 | 0.89 | 0.03 | 1.14 | 0.03 | 1.26 | 0.04 | 1.14 | 0.04 1.26 | 0.04 | 096 | 0.03 | 0.94 | 0.03
6.5 0.79 | 0.02 | 1.00 | 0.03 | 1.00 | 0.03 | 0.71 | 0.02 | 1.00 | 0.03 | 1.00 | 0.03 | 1.12 | 0.03 | 0.92 | 0.03 | 0.83 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03
7.5 1.02 | 0.03 | 1.15 | 0.04 | 1.10 | 0.03 0.82 | 0.03 | 0.79 | 0.02 | 0.83 | 0.03 | 1.10 | 0.03 | 0.90 | 0.03 | 0.88 | 0.03
8.5 0.72 | 0.02 | 0.78 | 0.02 | 0.84 | 0.03 135 | 0.04 | 1.10 | 0.03 | 0.96 | 0.03 | 1.01 | 0.03 | 0.92 | 0.03 | 0.91 | 0.03
9.5 1.27 | 0.04 | 1.15 | 0.04 | 1.09 | 0.03 1.18 | 0.04 | 099 | 0.03 | 0.90 | 0.03
105 | 0.70 | 0.02 | 1.03 | 0.03 | 1.08 | 0.03 084 | 0.03 | 0.81 | 0.02 | 082 | 0.03 | 1.31 | 0.04 | 1.00 | 0.03 | 0.92 | 0.03
115 | 049 | 0.02 | 0.57 | 0.02 | 0.64 | 0.02 1.30 | 0.04 | 1.06 | 0.03 | 0.97 | 0.03
12,5 | 0.40 | 0.01 | 0.63 | 0.02 | 0.70 | 0.02 090 | 0.03 | 0.86 | 0.03 | 0.86 | 0.03 | 0.98 | 0.03 | 0.93 | 0.03 | 0.93 | 0.03
135 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03

14.5

155

16.5

17.5

18.5

19.5




Table S6. Raw L,/T, data used for fitting sample BALLOZ2 in Fig. 5D-F.

Core 1 Core 2 Core 3

IRs0 pIRIR150 PIRIR225 IRs0 pIRIR150 pIRIR225 IRs0 pPIRIR1s0 pIRIR225
l(Dn(iFr)r:;] Ln/Tn | Error | La/Tn | Error | La/Tn | Error | Lo/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error | La/Tn | Error
0.5
1.5 0.00 | 0.00 | 0.04 | 0.00 | 0.16 | 0.01 | 0.01 | 0.00 | 0.02 | 0.00 | 0.04 | 0.00
2.5 0.01 0.00 | 0.15 0.01 | 0.40 | 0.01 | 0.03 0.00 | 0.46 0.01 | 0.61 | 0.02
3.5 0.39 | 0.01 | 0.89 | 0.03 | 091 | 0.03 | 0.35 | 0.01 | 093 | 0.03 | 091 | 0.03 | 0.16 | 0.01 | 1.08 | 0.03 | 1.03 | 0.03
4.5 1.21 | 0.04 | 1.05 | 0.03 | 1.03 | 0.03 | 0.80 | 0.02 | 0.98 | 0.03 | 1.03 | 0.03 | 0.87 | 0.03 | 1.29 | 0.04 | 1.17 | 0.04
5.5 1.05 | 0.03 | 0.96 | 0.03 | 1.04 | 0.03 | 1.16 | 0.04 | 1.24 | 0.04 | 1.19 | 0.04 | 0.84 | 0.03 | 1.12 | 0.03 | 1.09 | 0.03
6.5 1.02 | 0.03 | 0.95 | 0.03 | 0.97 | 0.03 0.99 | 0.03 | 1.20 | 0.04 | 1.12 | 0.04
7.5 0.98 | 0.03 | 0.83 | 0.03 | 0.87 | 0.03 | 1.06 | 0.03 | 1.04 | 0.03 | 1.01 | 0.03 | 0.96 | 0.03 | 1.09 | 0.03 | 1.01 | 0.03
8.5 1.04 | 003 | 1.02 | 0.03 | 1.03 | 0.03 | 1.15 | 0.03 | 1.18 | 0.04 | 1.15 | 0.04 | 0.90 | 0.03 | 1.16 | 0.04 | 1.08 | 0.03
9.5 0.94 | 0.03 | 093 | 0.03 | 0.94 | 0.03 | 1.23 | 0.04 | 1.06 | 0.03 | 0.98 | 0.03 | 0.92 | 0.03 | 1.10 | 0.03 | 1.07 | 0.03
105 | 092 | 0.03 | 098 | 0.03 | 099 | 0.03 | 1.40 | 0.04 | 1.22 | 0.04 | 1.14 | 0.04 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03
11.5 1.03 0.03 1.12 0.03 1.17 | 0.04
125 | 113 | 0.03 | 1.02 | 0.03 | 1.01 | 0.03 | 1.01 | 0.03 | 1.09 | 0.03 | 1.05 | 0.03
135 | 1.15 | 0.04 | 0.93 | 0.03 | 0.93 | 0.03
145 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 1.02 | 0.03 | 1.07 | 0.03 | 1.08 | 0.03
155 1.05 0.03 | 0.92 0.03 | 0.94 | 0.03 1.00 | 0.03 1.00 | 0.03 1.00 | 0.03
16,5 | 1.14 | 0.03 | 1.06 | 0.03 | 1.04 | 0.03
175
18.5
19.5




Table S7. Raw L./T, data used for fitting sample BALLO3 in Fig. 5G-I.

Core 1 Core 2 Core 3
IRs0 pIRIR150 pIRIR225 IRs0 pIRIR150 pPIRIR225 IRs0 pPIRIR1s0 PIRIR225

I(Dnim;' Ln/Tn | Error | La/Tn | Error | Lo/Tn | Error | Lo/Tn | Error | La/Tn | Error | La/Tn | Error | Lo/Tn | Error | La/Tn | Error | La/Tn | Error
0.5 0.00 | 0.00 | 0.01 | 0.00 | 0.03 | 0.00
15 0.01 | 0.00 | 0.04 | 0.00 | 0.11 | 0.00
25 0.00 | 0.00 | 0.07 0.00 | 0.26 0.01 | 0.01 | 0.00 | 0.26 0.01 | 0.64 | 0.02 | 0.01 | 0.00 | 0.15 | 0.00 | 0.34 | 0.02
35 001 | 0.00 | 0.33 | 0.01 | 0.62 | 0.02 | 0.04 | 0.00 | 052 | 0.02 | 0.76 | 0.02
45 0.06 | 0.00 | 0.72 | 0.02 | 0.76 | 0.02 | 0.07 | 0.00 | 0.80 | 0.02 | 0.98 | 0.03 | 0.33 | 0.01 | 0.85 | 0.03 | 0.85 | 0.03
5.5 025 | 0.01 | 0.86 | 0.03 | 0.78 | 0.02 | 0.39 | 0.01 | 0.88 | 0.03 | 095 | 0.03 | 0.78 | 0.02 | 091 | 0.03 | 0.90 | 0.03
6.5 1.11 | 0.03 | 1.03 | 0.03 | 0.92 | 0.03 | 0.78 | 0.02 | 1.12 | 0.03 | 1.16 | 0.04 | 0.75 | 0.02 | 0.75 | 0.02 | 0.80 | 0.02
7.5 129 | 0.04 | 1.17 | 0.04 | 1.04 | 0.03 | 0.88 | 0.03 | 0.98 | 0.03 | 1.01 | 0.03 | 0.88 | 0.03 | 0.86 | 0.03 | 0.92 | 0.03
8.5 1.06 | 0.03 | 1.03 | 0.03 | 0.97 | 0.03 | 0.74 | 0.02 | 1.00 | 0.03 | 1.11 | 0.03 | 0.99 | 0.03 | 0.93 | 0.03 | 0.95 | 0.03
9.5 1.07 | 0.03 | 1.12 | 0.03 | 1.05 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03 | 1.15 | 0.04 | 1.09 | 0.03 | 1.06 | 0.03
10.5 1.15 | 0.03 | 1.04 | 0.03 | 1.00 | 0.03 1.16 | 0.04 | 1.07 | 0.03 | 1.04 | 0.03
115 1.07 | 0.03 | 1.00 | 0.03 | 0.92 | 0.03 1.01 | 0.03 | 0.95 | 0.03 | 0.97 | 0.03
125 1.12 | 0.03 | 1.01 | 0.03 | 0.97 | 0.03 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03
135 129 | 0.04 | 1.03 | 0.03 | 0.97 | 0.03

145 1.13 | 0.03 | 1.15 | 0.04 | 1.09 | 0.03

15.5 0.99 | 0.03 | 0.95 0.03 | 0.93 0.03

16.5 1.00 | 0.03 | 1.00 | 0.03 | 1.00 | 0.03

17.5

18.5

19.5




