
Model Setup Heat flux and Elevation
Average heat flux (panel a) and elevation 

(panel b) of diabase (light blue and blue 

lines) and diabase-dunite models (yellow 

and orange lines) with a 25 and 35 km-thick 

crust. Black and red dashed lines in panel b 

indicate the average topography of Ganis 

and Devana Chasmata. Light and dark gray 

areas indicate the minimum topography for 

the 25 and 35 km-thick crustmodels, 

respectively. p1 and p2 indicate the position 

of the peak topography for the 35 km-thick 

crust models and of Ganis chasma, 

respectively.
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Evolution of Venusian rifts: Insights from
Numerical Modeling

Our results show that a strong crustal rheology such as diabase is needed to localize 
strain and to develop a rift under the harsh surface conditions of Venus. The evolution 
of the rift formation is predominantly controlled by the crustal thickness, with a 25 km-
thick diabase crust required to produce mantle upwelling and melting. Lastly, we 
compared the surface topography produced by our models with the topography 
profiles of different Venusian chasmata. We observed a good fit between models 
characterised by different crustal thicknesses and the Ganis and Devana Chasmata, 
suggesting that differences in rift feature could be due to different crustal thicknesses.
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Summary of the results of 

all of the simulations with 

Venus conditions. Turquoise 

squares indicate when 

strain localization, mantle 

upwelling, or melting occur. 

Olive green squares indicate 

that mantle upwelling occurs 

partially. Dark red squares 

indicate a lack of strain 

localization, mantle 

upwelling, or melting.

Mantle seed Crustal seed Random seed Mantle seed Crustal seed Random seed

C
ru

s
t 

D
ia

b
a
s
e
 +

M
a
n

tl
e
 D

u
n

it
e

C
ru

s
t 

D
ia

b
a
s

e
 +

 

M
a

n
tl

e
 O

li
v
in

e

Mantle seed Crustal seed Random seed Mantle seed Crustal seed Random seed

Crust 35 km Crust 25 km

Alessandro Regorda , Cedric Thieulot , Iris van Zelst , Zoltán Erdös , Julia Maia , Susanne Buiter

1. Department of Earth Sciences, Università degli Studi di Milano, Milan, Italy
2. Department of Earth Sciences, Utrecht University, Utrecht, The Netherlands

3. Institute of Planetary Research, German Aerospace Center (DLR), Berlin, Germany
4. The Helmholtz Centre Potsdam - GFZ German Research Centre for Geosciences, Potsdam, Germany

5. Tectonics and Geodynamics, RWTH Aachen University, Aachen, Germany
6. Université Côte d’Azur, Observatoire de la Côte d’Azur, CNRS, Laboratoire Lagrange, Nice, France


