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The Venusian surface

NASA/JPL/USGS

• No plate tectonics; minimal horizontal motion
• Widespread tectonic and volcanic structures
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NASA/JPL/USGS

The Venusian surface

• Apparent young & uniform surface age (~0.5 Ga)
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To what extend do coronae reflect Venus’ current interior state?

?
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Coronae (“crowns”)

NASA/JPL/USGS
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• Large ~circular volcano-tectonic features
• Volcanism, concentric fault patterns, and topography
• Various dimensions (60-1000s km) and morphologies

1. Introduction
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Davaille et al. (2017) Hoogenboom & Houseman (2006); 
Piskorz et al. (2014)

McGovern et al. (2013)

• Various hypotheses 
• Most involve the interaction of (upwelling?) mantle plumes and the lithosphere

Formation of coronae
2. Modelling their formation
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Topographic inversion
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• Crustal thickness variations eventually lead to an isostasy-driven topographic inversion

• The topographic pattern of coronae is therefore indicative for plume (in)activity 

2. Modelling their formation

Topographic inversion



Coronae classification
ü Outer rim
ü Inner depression

ü Outer trench
ü Outer rise 

3. Coronae activity



Coronae classification



Database freely available:
Gülcher et al., ‘Venus coronae classification’, 

Zenodo, DOI:10.5281/zenodo.3608692

Coronae classification

Published in Gülcher et al. 
(2020) Nat. Geosc. 

3. Coronae activity



Integration with other surface features
• XX
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Gravity signatures

4. Gravity signatures

ü Outer rim
ü Inner depression

ü Outer trench
ü Outer rise 

Gravity signature? Gravity signature?

• How would (active/inactive) coronae
be resolved in the gravity field?

△gravity	
anomaly?
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• How would (active/inactive) coronae
be resolved in the gravity field?

à calculate anomalies of lithostatic pressure in our models

ü Outer rim
ü Inner depression

ü Outer trench
ü Outer rise 
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Gravity signatures

4. Gravity signatures

• How would (active/inactive) coronae
be resolved in the gravity field?

à calculate anomalies of lithostatic pressure in our models

ü Outer rim
ü Inner depression

ü Outer trench
ü Outer rise 

Gravity signature? Gravity signature?
△gravity	
anomaly?
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𝜌 𝑧 𝑔𝑑𝑧 Stay tuned!

Differential lithostatic pressure [Pa] Differential lithostatic pressure [Pa] Differential lithostatic pressure [Pa]



Towards the ‘Decade of Venus’
5. Towards the Decade of Venus

• Coronae may give insights into volcano-tectonic history and current state of Venus 

• (Numerical) modelling key for better understanding (corona) tectonic processes

• Understanding how (active/inactive) geological features would be resolved in the gravity field
is key for future Venus missions 
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Towards the ‘Decade of Venus’


