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The Mnemosyne Regio area is characterized by two small highlands, Metis (350 x 380 km) and Mnemosyne (380 x 200 
km) Regiones, both elevated less than 2.5 km above the surrounding region. This area, located just to the west of lshtar 
Terra, is characterized by a cluster of seven coronae, the largest corona cluster on the planet. The seven coronae, 
Otau, Pomona, Coatlicue, Feronia, Anahit, Rananeida and Bachue, range in size from 195 to 630 km across. The 
coronae vary in complexity of morphology, but all are characterized by an annulus of concentric ridges, interior ridges 
and grooves, interior domes and volcanic edifices, volcanic flows, and relatively raised topography (usually 
approximately 1 km above the surrounding terrain) (1). Most of the structures are at least partially surrounded by a 
peripheral trough, approximately 50 km wide and less than 500 m deep. We have determined an evolutionary sequence of 
events for coronae in the Mnemosyne region through mapping of the individual coronae. We will compare this sequence 
of events with models of origin for coronae, and suggest several possible hypotheses for the clustering of coronae in this 
region. 

The origin and evolution of coronae has been divided into three stages (Figure 1). In the Mnemosyne region, many of 
the coronae formed after regional tectonic activity (belts of lineaments of both extensional and compressional origin) had 
occurred, as evidenced by the superposition of several of the coronae on structural trends. Other coronae are cut by 
groups of lineaments, suggesting that tectonic activity was an ongoing process before, during and after the coronae 
formed in this area. In the first stage of corona origin, uplift and volcanic construction were the dominant geological 
processes (Fig. 1). Volcanic complexes located to the southwest of the Mnemosyne region have many characteristics 
similar to coronae: elevated topography, interior volcanism, diameters >I50 km, and a few concentric ridges around the 
features. We interpret these features to be protocoronae, supporting mapping evidence that uplift and volcanic activity 
were early stage processes in corona formation. The second stage of corona formation is characterized by the reduction 
of topography, annulus and trough formation, and continued volcanism. Low erosion rates on Venus (2) suggest that 
other factors, such as gravitational relaxation of topography, may be responsible for degradation of topography. Lastly, 
coronae experience continuing reduction of topography, local and regional volcanism causing partial infilling of the 
peripheral trough, and continuing regional tectonic activity (stage Ill, Fig. 1). The early stages of corona formation are 
dominated by uplift and heating, while the middle stage is dominated by relaxation of topography (graph, Fig. 1). 
Volcanism is an ongoing process, but is significant in early stages, contributing to the elevated topography of coronae. 

The model that best fits the sequence of events described above and the overall characteristics of coronae is a 
buoyancy force at depth (characterized by heating and melting of material) causing uplift and volcanism. (3, 4). This is 
followed by gravitational relaxation as the source dies out with time. Gravitational relaxation of an initially isostatically 
uncompensated feature will produce a peripheral trough similar to that seen surrounding some coronae (4, 5). 
Deformation associated with coronae (annulae of ridges, interior deformation, peripheral trough) appear to occur in the 
modification stage. Differences in morphology between coronae are due to differing amounts and significance of the 
processes discussed above. For example, some coronae are more overprinted by regional deformation (e.g. Rananeida), 
while others have experienced more volcanic activity (e.g. Anahit). Gravitational relaxation models (5) suggest that, 
given reasonable assumptions about crustal properties, relaxation time scales are on the order of 100 my, indicating that 
coronae are younger than the average age of the northern hemisphere (0.5 -1.0 by) (2). 

The process that creates coronae, heating and melting at depth, has been significant in the Mnemosyne region where 
seven coronae are clustered. We propose three hypotheses for the clustering of coronae in this region (Figure 2). 1) The 
region could be a site of a group of hot spots. The coronae do not occur in a chain, nor does there appear to be any west 
to east variation in age. The coronae do decrease in size to the east, but there is no evidence at this time suggesting a 
single hot spot over a moving plate. 2) Chaotic mantle circulation underneath the region may result in a group of 
small-scale upper layer convection cells. 3) The tectonic setting could facilitate corona formation. The coronae are 
located in a compressional environment between ridge belts to the west thought to be extensional in origin (6, 7) and 
compressional deformation in lshtar Terra (8, 9). Movement of the crust from west to east could result in underplating and 
possibly subduction, leading to melting, heating and corona formation. 
Conclusions Coronae have formed as a result of heating and melting of material at depth, causing uplift and 
volcanism. As the source dies out with time, gravitational relaxation lowers the topography and causes deformation of 
the surface (central extension and peripheral compression). If the feature is initially isostatically uncompensated, a 
peripheral trough will form. Coronae tend to occur in clusters. A number of factors may be enhancing corona formation in 
the Mnemosyne region, including a concentration of hot spots, chaotic mantle circulation, or a compressional tectonic 
environment involving melting and possibly recycling of the crust. 
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Figure 1. Origin and evolution of coronae. Figure 2. Three hypotheses for the clustering of coronae in the Mnernosyne 
region. 

Figure 1. Corona Origin and Evolution 
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Figure 2. 
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