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1 Cosmogenic nuclides6

1.1 10Be concentration measurements7

Measuring cosmogenic nuclides concentrations in river sands is now a standard approach in ge-8

omorphology allowing to determine the rates of denudation processes at the scale of landscapes9

[von Blanckenburg, 2005]. Bulk sand samples were sieved to extract the 250-1000 µm fraction,10

which was then submitted to magnetic separation. The remaining fraction was leached with 37%11

HCl to remove carbonate fragments. The samples were then repetitively leached with H2SiF6 and12

submitted to mechanical shaking until pure quartz was obtained. Removal of atmospheric 10Be13

from grain surfaces was achieved by a series of three successive leachings in concentrated HF, each14

leaching removing 10% of the sample mass [Brown et al., 1991]. After addition of an in-house15

9Be carrier (∼150 µl at 3.03 x 10−3 g/g [Merchel et al., 2008]), the samples were digested in16

concentrated HF and Be was isolated for measurements using ion-exchange chromatography. 10Be17

measurements were performed by the ASTER Team at the French AMS National Facility, located18

at CEREGE in Aix-en-Provence. 10Be/9Be ratios were calibrated against the STD-11 standard19

by using an assigned value of 1.191±0.013×10−11 [Braucher et al., 2015].20

Uncertainties on 10Be concentrations (reported as 1σ) are calculated according to the standard21

error propagation method using the quadratic sum of the relative errors and include a conservative22

0.5% external machine uncertainty [Arnold et al., 2010], a 1.08% uncertainty on the certified stan-23

dard ratio, a 1σ uncertainty associated to the mean of the standard ratio measurements during the24

measurement cycles, a 1σ statistical error on counted 10Be events and the uncertainty associated25

with the chemical and analytical blank correction. We processed 5 blanks along with our samples,26
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with characteristics reported in table S2.27

1.2 Denudation rates calculations28

We computed steady-state denudation rates (table S1), with the online calculator described in29

Balco et al. [2008] and the nuclide specific LSD scaling scheme of Lifton et al. [2014], using30

the CRONUS-Earth calibration dataset [Borchers et al., 2016] for the calculation of spallation31

production rates and muon production rates according to Balco [2017]. We used 160 g/cm2 for32

the effective neutron attenuation length in rock, and a global density of 2.65 g/cm3. No shielding33

correction was considered [DiBiase, 2018].34
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Table S2: Cosmogenic nuclides data :Process blanks
Sample Be Carriera 10Be/9Beb +1σ10Be atomsc Average ratiod Min ratioe

(g) (x10−16) (x103)
CDX-bl1 0.1565 8.02±1.85 31.21 40±4 34
CDX-bl2 0.1517 18.85±3.96 69.95 58±32 14
CDX-bl3 0.1575 10.10±2.18 41.89 58±28 30
CDX-bl4 0.157 9.45±2.37 37.50 94±29 60
CDX-bl5 0.1572 9.91±2.41 39.13 100±22 62

a Be in-house carrier mass, ∼150 µl at 3.025 x 10−3 g/g [Merchel et al., 2008]. b 10Be/9Be ratios were calibrated
against the STD-11 standard by using an assigned value of 1.191±0.013×10−11 [Braucher et al., 2015].
c Calculated with the upper 1σ bound on 10Be/9Be ratio. d For each blank : mean and standard deviation of the
ratios between the number of 10Be atoms in the samples (processed with the blank) and the +1σ bound on 10Be
atoms in the blank. e For each blank : minimum value of ratios between the number of 10Be atoms in the samples
(processed with the blank) and the +1σ bound on 10Be atoms in the blank.

2 Hydrological and morphometric analysis35

Here we report the supplementary figures and tables related to the hydrological and morphometric36

analysis.37
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Figure S1: Lithological map of the Southeastern margin of the Massif Central (France), with
location of sampled basins. Numbers refer to sample labels.
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Figure S2: Comparison between denudation rates and various basin parameters (table S3). Sym-
bols are colored according to the location of the catchments (figure 1 and table S3). A - Denudation
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basin relief. D - Denudation rate against channel concavity. E - Denudation rate against basin
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