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1:5 M radar mosaic courtesy of USGS
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Fatua corona and its associated circumferential (orange) and radiating (red) systems. The Alpha-Lada 
extensional belt is shown in black. Blue arrows denote opening/σ1. Modified after Bethell (2015).

Fatua corona



RESULTS: OBSERVATIONS ON CORONAE
• Detailed observations on coronae in V-32 

& other quadrangles

• Preliminary observations:

• Some coronae appear to have multiple 
generations of circumferential and 
radiating systems

• Foci of circumferential and radiating 
system(s) commonly offset

• Diameter of circumferential systems 
can be much greater than diameter of 
topography

• Commonly associated with volcanic 
features: volcanic flows, volcanoes, 
steep-sided domes, canali/sinuous 
rilles
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Figures after 
Bethell et al. 
(2016) – LPSC 

abstract



DYKE SWARMS ON VENUS: RELATIONSHIP WITH CORONAE

• Many radiating systems on Venus are likely underlain by dyke swarms

• Extensional stresses above dykes produce graben, fissures, and fractures

• Associated with volcanic features; important plumbing system 
component

• Similar in size and geometry to radiating mafic dyke swarms on Earth

• Coronae are commonly associated with both radiating and circumferential 
systems

• Can the circumferential systems associated with dykes as well?
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Giant dyke swarms and their relationship to graben, fissures, and fractures (graben-fissure systems). 
Modified after Grosfils and Head (1994b).

Role of dyke emplacement



TERRESTRIAL ANALOGUES

• Giant dyke swarms proposed as analogues to a variety of 
features on Venus

• In particular, radiating systems associated with coronae 
and large volcanoes

• Recently, several giant circumferential dyke swarms have been 
recognized on Earth

• New analogue for coronae?

• Dyke swarms represent exposed plumbing systems

• Paleotopography unknown... Something to look into!

• Little erosion on Venus...

9 Terrestrial analogues
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Mackenzie radiating dyke swarm. Blue 
and green dots indicate flow direction 
from magnetic fabric study (Ernst and 
Baragar, 1992).  After Ernst and 
Buchan (2001).

Radiating geometry Circumferential geometry

Lake Victoria giant circumferential dyke swarm on 
Earth. Left: simplified geological map, right: 
aeromagnetic data. Modified after Buchan and Ernst 
(2016), and Makitie et al. (2014).

Geophysical profiles suggest inward dip
Cone sheets – how to generate on such large scale?

Down-warped crustal flexure? Role of sills?
(Klausen et al., 2014)

TERRESTRIAL ANALOGUES – DYKE SWARMS



FUTURE WORK

• Continue mapping in the V-32 quadrangle

• Produce a relative geologic history from analysis of cross-
cutting relationships

• Cataloguing of observations on coronae and comparison with 
terrestrial dyke swarms

• Numerical modelling

• How to generate giant circumferential dyke swarms – on 
Earth and Venus?
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THANK YOU!
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