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Introduction:

The dominant mechanism for heat transport on Venus
has long been suggested to be mantle plumes, resulting in a
wide range of physical manifestations on the surface of Ve-
nus such as volcanic rises, large shields, as well as smaller
coronae features'?. These coronae structures are unique
among terrestrial planets and are characterized by circular or
near-circular volcano-tectonic features, first identified in
images from the Veneras 15 and 16 missions®. On the basis
of the circular shape of the volcanic and tectonic features,
coronae have been interpreted to be manifestations of tran-
sient mantle upwellings, or diapirs. In the previously consid-
ered models of coronae formation uplift from a thermally
buoyant diapir results in an initial dome-like structure with
volcanism located at the edges, subsequent cooling of the
diapir removes the dynamic support of the central domal
feature causing subsidence and compression, leaving behind
the coronae structures observed today®.

Features analogous to coronae can be observed terrestri-
ally at intra-plate hotspots fed by long-lived mantle plumes,
resulting in quasi-linear hotspot tracks such as the ones ob-
served at the Hawaii, Samoa, and Louisville hotspots. Recent
work of these hotspot tracks have shown that spatial distribu-
tion of volcanoes at many oceanic hotspots display a distinct
dual-chain pattern as opposed the canonically held belief of a
linear hotspot track®, implying that this feature reflects a
bifurcated distribution of melt within the mantle instead of
lithospheric processes. Numerical modeling experiments of
intra-plate hotspots incorporating the effect of volatiles (in
this case water) within the mantle suggest that the dual-chain
pattern of volcanism at hotspots results from the creation of a
highly viscous plug of buoyant, dehydrated, residuum that
extends downwards from the base of the lithosphere, splitting
upward flow within the plume conduit at shallow depths®.

Here we present results from a series of 3D numerical
experiments investigating a transient mantle upwelling
within Venus, incorporating a depth dependant rheology that
is dependant on temperature and water concentration. We
propose that volatiles within the Venus mantle may have a
similar effect on transient diapirs by facilitating the creation
of buoyant and depleted residuum within the mantle upwell-
ing, diverting zones of melting in a circular pattern and mani-
festing as coronae like features at the surface.
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