Supplementary Material

The supplementary material is composed of pictures of the sample sites (Figure S1), an equation
demonstrating the mass balance of the measured catchmenet averaged denudation rates (Equation S1), a
table summarizing the geographical location, day, and time of samples collection (Table S1), and a table
containing the full data on the chemical composition of the each sample according to the ICP-MS analysis
conducted by the Activation Laboratories Ltd. based in Ontario, Canada (Table S2).

Figure S1. Pictures of the sample sites. The location of samples PLEO8, RHEO1 and RHEO2 were not photographed.



Equation S1. Mass balance
(axDy)+(b=*Dy)=1%D

The terms a and b represent the relative proportion of the area of the Plessur Basin, where the
upstream part is 50% and the downstream part is also 50%. Accordingly, @ = 0.5 and b = 0.5, thus
a + b = 1. Denudation rates in the upstream part D; equal 0.4 mm a?, whereas the denudation
rates in the downstream part D, are unknown. The denudation rate D of the entire basin equals 0.8
mm a’%, accordingly, D = 0.8 mm a™. Therefore, D,can be calculated as follows:

(05 0.4%) +(0.5 %D, ?) =1+ 0.8%

(02 ?) +(0.5 %D, %) = 0.8?

mm
D,=12—
a

The result of this mass balance means that, while the upstream half of the Plessur Basin yields a
denudation rate of 0.4 mm a’, the downstream half requires a denudation rate of 1.2 mm a* to
reach the total measured denudation rate of 0.8 mm a™. In other words, the downstream portion of
the Plessur Basin, comprising the Lower Penninic Units, requires up to three times larger
contribution to reach the measured 0.8 mm a™.

Table S1. Location, day, and time of sample collection.

Sample Longitude* Latitude* Date of Time of
Collection Collection
PLEO1 9.546816 46.83529 15.07.2019 11:37
PLEO2 9.549314 46.83545 15.07.2019 11:59
PLEO3 9.614563 46.81399 15.07.2019 13:54
PLEO4 9.658927 46.82722 15.07.2019 15:33
PLEO5 9.706768 46.818 15.07.2019 16:43
PLEO6 9.709442 46.8186 15.07.2019 17:03
PLEO7 9.704013 46.82169 15.07.2019 17:33
PLEO8 9.682774 46.77642 15.07.2019 18:30
PLEO9 9.685765 46.77529 15.07.2019 18:41
PLE10 9.510231 46.86273 16.07.2019 10:23
RHEO1 9.503988 46.8629 16.07.2019 10:40
RHEO2 9.498726 47.03002 16.07.2019 11:35

* The coordinates are in the CH1903_LV03 system.
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