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Figure E.2: NIL-TS4 MC4 (4-parameter) Monte Carlo-based inversion model out-
put. Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.3: NIL-TS6 MC4 (4-parameter) Monte Carlo-based inversion model out-
put. Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.4: NIL-TS8 MC4 (4-parameter) Monte Carlo-based inversion model out-
put. Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.5: NIL-TS10 MC4 (4-parameter) Monte Carlo-based inversion model out-
put. Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.6: TD-TS1 MC4 (4-parameter) Monte Carlo-based inversion model output.
Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±3σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.7: TD-TS4 MC4 (4-parameter) Monte Carlo-based inversion model output.
Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models . B)
Exhumation paths of accepted models spanning the past 5 m.y. Note the rapid acceler-
ation that occurs when particles detach from bedrock and migrate upwards to the soil
surface (i.e. two-speed exhumation). Frequency distributions of accepted models are
shown for the four free-parameters: C) Gibber upward-migration time from base of soil
to surface; D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of

the soil, and F) Soil thickness.
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Figure E.8: TD-TS9 MC4 (4-parameter) Monte Carlo-based inversion model output.
Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.9: PIO-TS5 MC4 (4-parameter) Monte Carlo-based inversion model out-
put. Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.10: PIO-TS7 MC4 (4-parameter) Monte Carlo-based inversion model out-
put. Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.



Appendix E. Supplementary material – Study I 193

1.28 1.3 1.32 1.34 1.36 1.38 1.4
5.6

5.7

5.8

5.9

6

6.1

6.2

6.3

6.4

6.5

0 1 2 3 4 5

0

0.5

1

1.5

2

2.5

3

3.5

4

0 0.5 1 1.5 2
0

50

100

150

200

250

300

0 0.1 0.2 0.3 0.4
0

20

40

60

80

100

120

140

160

180

200

0 5 10
0

20

40

60

80

100

120

0 1 2 3 4
0

20

40

60

80

100

120

A B

C D E

10Be concentration [106 atoms g-1]

26
A

l/10
Be

 ra
tio

Time [m.y.]

D
ep

th
 [m

]

Gibber migration time [m.y.]

# 
m

od
el

s

Gibber surface arrival [m.y.] Bedrock erosion rate [m/m.y.] Soil thickness [m]

F

PIO-TS9

Figure E.11: PIO-TS9 MC4 (4-parameter) Monte Carlo-based inversion model out-
put. Colours correspond to models with slow (blue) to fast (red) erosion rates. A) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models. B) Ex-
humation paths of accepted models spanning the past 5 m.y. Note the rapid acceleration
that occurs when particles detach from bedrock and migrate upwards to the soil surface
(i.e. two-speed exhumation). Frequency distributions of accepted models are shown for
the four free-parameters: C) Gibber upward-migration time from base of soil to surface;
D) Gibber arrival time at soil surface; E) Bedrock erosion rate at the base of the soil,

and F) Soil thickness.
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Figure E.12: The ’overcomplicated’ MC6 (6-parameter) Monte Carlo-based inver-
sion model outputs for paired NIL-TOP-0 and NIL-TOP-70 samples. A) and B) The
26Al/10Be (±1σ uncertainty) domain that defines the accepted forward models for NIL-
TOP-0 (red) and NIL-TOP-70 (blue). C) Exhumation paths of accepted models spanning
the past 4 m.y. Note the additional particle burial due to soil accretion ∼1.5–0.5 m.y.
The six free-parameters are: D) initial soil thickness, E) soil accretion thickness, F) soil
accretion time (Tr), G) time of gibber bedrock detachment at base of soil (Tp), H) gibber
arrival time at soil surface (Ta), and I) bedrock erosion rate at the base of soil (Erate).
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