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Question

How do surface processes affect an evolving rift’s fault
hetwork?

Evolution of divergent and strike-slip boundaries in response to surface processes
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Non-initial plastic strain, Time: 5.004 Myr, File:500
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Symmetric model evolution
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Fault network evolution

Symmetric rift model: fault system evolution

Cumulative active fault parameters
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Effects of surface
Symmetric rift model: impact of surface process efficiency
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Modified from Huismans and Beaumont, 2008
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Conclusions

Fault network evolves
through 4-5 phases
regardless of rift type and
efficiency of surface
processes.

Surface processes:
o Delays continental breakup

o Reduces fault network
complexity
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Wide rift model: fault system evolution

Cumulative active fault parameters Fault location (mapview)
a) Displacement (km)  b) Length (km) c) Number of faults d) X (km) e) Phase 1, distributed deformation: Many active small faults compete (0 to 1 Myr)
00 20 40 60 80 0o 100 200 300 400 00 5 10 15 20 25 o 100 200 300 400
Phase 1 ik
Phase 2
f) Phase 2, fault system growth: Increase in length and number of faults (1 to 20 Myr)
[N
< || g) Phase 3, fault system decline: Fault length and number decrease (20 to 24 Myr)
%15 151
E [/ |
=
N
| ‘f
-------- 20 \ -
|||
‘ h) Phase 5, continental breakup: Short-lived faults form in succession (24+ Myr)
Phase 3 E ......
25 251 S I £
o
[
[a]
Phase 5 300 350 400
X (km)
Strain rate (1/s)
: 1.0e-20 3.0e-14
30 30 30 30 ‘
mmem Active right dipping fault === Active left dipping fault === |nactive fault -

Neuharth et al., 2022



Wide rift model: impact of surface process efficiency
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Cumulative active fault parameters

a) Displacement (km)
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Asymmetric rift model: fault system evolution

Number of faults
15

Length (km) c)

10 20

Fault location (mapview)

X (km)
200 300

d)

100 400
0

30

=== Active left dipping fault

5

10
il

15 :Q
A0
i® |
in
: 0
-]
=3
;0
=

20

............. L
|
25 :
30

=== |nactive fault

e) Phase 1, distributed deformation: Many small faults compete (0 to 1 Myr)

f) Phase 2, fault system growth: Increase in length and number of faults (1 to 7 Myr)

g) Phase 3, fault system decline: Fault length and number decrease (7 to 11 Myr)

: ——+ _Sediment + ——

Depth (km)
N
ul

w
o

)]
o

300

Strain rate (1/s)

350 400
X (km)

3.0e-14

1.0e-20
[

Neuharth et al., 2022



Asymmetric rift model: impact of surface process efficiency
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