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The Venusian surface

* No plate tectonics

* Widespread volcanic & tectonic structures
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The Venusian surface

To what extend do surface structures reflect Venus’ current interior state?
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To what extend do surface structures reflect Venus’ current interior state?

« Equilibrium resurfacing? (e.g. Herrick et al., 2011; Bjonnes et al., 2012)
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Coronae (“crowns”

» Large (quasi-)circular volcano-tectonic features
» Various dimensions (60 to over 1000 km wide)

« Various morphologies

NASA/JPL/USGS
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Formation of coronae

Crustal stresses above an (upwelling?) mantle plume
Plume-bounding subduction (e.g. Sandwell & Schubert, 1992, Davaille et al., 2017)
and/or litospheric delamination (Stofan et al., 1991, Smrekar and Stofan, 1997)7

Plume-induced crustal convection (novae and small coronae) (Gerya, 2014)

Underplated plume and volcanic loading (e.g. McGovern et al., 2073 }. S

3D modelling of coronae formation by plume-lithosphere interactions,

and assess the reason behind their morphological diversity

 NASA/JPL/USGS
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3D models — I3ELVIS (Gerya, 2010)

lx<> « See Gllcher et al. (2020) for details
<
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Melting, crustal accretion and phase

change (eclogitization) implemented

» Visco-plastic rheology

« 21 numerical models, varying
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3D models - reference model evolution

Plume penetration Lithospheric dripping Plume cooling and

into lithosphere at plume margins topographic inversion
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3D models - stronger lithosphere / thinner crust

Plume penetration Slab retreat at plume margins Plume cooling and

into lithosphere Short-lived subduction topographic inversion
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3D models - plume-lithosphere interactions
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3D models - key points

« The morphology of coronae is related to what processes are going on underneath it

» Crustal thickness variations eventually lead to an isostasy-driven topographic inversion:

circular trench surrounding interior high - outer rim surrounding interior depression

« The topographic pattern of coronae is therefore indicative for plume (in)activity
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Coronae classification ;
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Coronae classification

© Ongoing activity  eInactive
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Coronae classification Database -/, 20l

_ - Gulcher et al., ‘VVenus coronae classification’,
® Ongoing aCl‘l\_/ll‘y e [nactive Zenodo, DOI:10.5281/zenodo.3608692
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Key pOlIltS ® Ongoing activity  eInactive

3D Numerical modelling of plume-induced corona formation:

* The morphology of coronae is related to what processes are
going on underneath it

The topographic patterns of coronae are indicative for plume
(in)activity

We identify 37 coronae whose structures are consistent with
ongoing plume activity

* New evidence for widespread plume activity on Venus!

* Future studies should explore how this global distribution
reflects circulation patterns of the deep interior
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