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Planetary wrinkle ridges are the surface expression of compressional structures observed on the Moon, 
Mars, and Mercury, and now, Venus. Since each planet has its own characteristic structural and tectonic 
environments, each planet shows a slightly different expression of what seems to be one mechanism [6]. On Venus, 
the gross mofphology of the wrinkle ridges is analogous to those other terrestrial planets (see [4] for description), 
but topographic data obtained from the Magellan are not yet at the resolution to make a definitive statement of the 
exact subsurface fault geometries involved. Assuming wrinkle ridges on Venus formed by crustal-scale thrust 
faulting as on Earth and Mars [2], we can use wrinkle ridge assemblages, particularly those in the southern plains 
of Venus to study regional crustal deformation. 

Compressional structures in the area surrounding Artemis Corona have been mapped and display the same 
concentric shape as the outer annulus of Artemis (fig l a  ,b). The compression associated with this nearly circular 
pattern of deformation reaches at least 3000 km in radius beyond the outer annulus Artemis and possibly as much 
as 6000 km. While it is not uncommon for stress fields on Earth to be of continental scale, a corresponding strain 
field of the extent and consistency similar to that of the southern plains of Venus has never been observed. Because 
the strain field is concentric with Artemis and because the outer edge of the corona contains definite compressional 
structures in the form of fault-bend folds [I], a common mechanism of formation for the corona and the ridges is 
sought. One possible process would be secondary growth of Artemis after the initial corona formed. Evidence for 
this is the linear trough and corresponding ridges observed in the interior of Artemis (see fig. 1). This structure is 
interpreted to be an active or recently active spreading ridge. Emergence of new crust within the boundary of the 
pre-existing corona would cause an increase in radius and further development of the outer fold-and-thrust belt. 
The greatest development would be in the portion of the belt parallel to the rift, which is what we observe. This 
growth would also account for the anomalously large size of Artemis Corona. Most coronae do not exceed 175 km 
in radius [3], while Artemis exceeds 1250 km. The extent of the wrinkle ridges could be explained in two different 
ways in this scenario. One possibility would be coupling of the base of the mechanical lithosphere with 
underlying motion associated with a spreading mantle plume. This plume would presumably be the cause of the 
spreading ridge. Another possibility would be end-loading the region from the toe of the corona. In this case the 
region in compression would be a critical-taper wedge structure above a weak plastic base, presumably the base of 
the lithosphere 

The fold-and-thrust belt just inside Artemis Chasma shows constant, nearly linear fault-bend folds [I] 
with a more highly imbricated region to the interior. As we move away from Artemis, the compressional features 
become irregular and less continuous, more like the typical wrinkle ridge structures of the Moon. Furthermore, the 
shortening across each wrinkle ridge is estimated to be at most a few kilometers, whereas fold-and-thrust belts of 
the scale of Artemis show considerable shortening. This change in compressional features indicates a change from 
decollement style deformation to more thick-skinned, perhaps whole-lithosphere faulting(see [2], [5] figs. 14,15 
and fig. 2, this abstract). 

Wrinkle ridges have been studied in more detail on the Moon and Mars where they have been found to 
show an offset in topography on either side of the structure of as much as several hundred meters [2]. This 
indicates that the lithosphere has been offset with a reverse fault. On Venus, the topographic data have not reached 
the horizontal resolution to accurately measure this offset, however, the morphology and scale of the ridges as 
imaged by Magellan SAR is very similar to those imaged on the Moon and Mars. If these structures are in fact the 
same on Venus, then we can assume that these reverse faults originate at some discontinuity that is not acting as a 
crustal decollement. If there were a decollement, then the fault and fold geometries formed would not cause a net 
offset in topography across the wrinkle ridge. The local variation in morphology of lunar wrinkle ridges has been 
explained by invoking imbrications and back-thrusts [2] which appears to be a plausible explanation for the similar 
structures on Venus. These structures, with very hgh resolution topography could be modelled in the fashion of 
fig. 3. 

1. Connors, C., Suppe, J. EOS Abstracts 72,285 (1991). 
2. Golombek, M.P., Suppe, J., Nm, W.,Plescia, J.B., and Banerdt, B. LPS XXI, 421-422 (1990). 

Golombek, M.P., Plescia, J.B., and Franklin, B.J. LPSC 21,679-693 (1991) 
3. Stofan, E.R., EOS Abstracts 72,286 (1991) 
4. Strom, R.G. Mod. Geo. 2, 133-157 (1972). 
5. Suppe, J., Connors, C., JGR., submitted (1991). 
6. Watters, T.R. JGR 93, 10,236- 10,254 (1988). 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



102 LPSC SNIII 

COMPRESSIONAL DEFORMATION AROUND ARTEMIS CORONA; F. Bilotti & J. Suppe 

fig. 1: a) Orthographic projection of Magellan altimetry centered about Artemis Corona. 
Highest elevations are white and the lowest are black. b) Sketch map showing the 
location and general trend of wrinkle ridges around Artemis. 

fig. 2 fig. 3 

fig. 2: Magellan SAR showing northeast trending wrinkle ridges approximately 600 
km south of the outer annulus of Artemis. The folds are caused by subsurface 
reverse faults (image is centered at approxilnately 49.5" S 143"). 

fig. 3: Balanced model of a simple wedge structure. This model accounts for the 
offset in topography found on Lunar wrinkle ridges as well as the the structural 
relief found on both Lunar and Venusian wriilkle ridges. It is one possibility for the 
subsurface geometry associated with these faults. 
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