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Study of the geology of Venus using high resolution Magellan radar images, placed in the 
context of the global view, has improved our understanding of the surface history of Venus. 
Magellan data show to date less than 800 craters of impact origin on the planet. Statistical tests 
cannot reject a spatially random hypothesis for crater distribution [1,2]. The pristine appearance 
of most craters has led to one conclusion that Venus is in a production mode for craters, begun 
after an end or drastic fall off of resurfacing processes about 500 Ma ago. Current resurfacing is 
therefore too small to remove craters and weathering is negligible [3]. 

As a tool for gaining a global perspective of Venus' surface we have constructed a global 
radar mosaic using primarily Cycle 1 data, with additions from Cycle 2 to fill in gaps where 
necessary. The global mosaic covers a latitude range of 67' North to 67' South, and a longitude 
range of 0-360°, centered on 180' East. The image is in sinusoidal equal area projection, which 
corrects for oversampling at high latitudes by compressing widths at a given latitude by the 
cosine of that latitude. Shape distortion increases towards the edges, but the map can be re- 
projected with no loss of resolution to center on areas of interest. The map scale is approximately 
1.8 km/pixel. 

By using the global mosaic and the crater data, we are led to a different resurfacing 
model, one that is consistent with dynamic support of long wavelength topography [I] evidence 
of ongoing tectonism [4], the apparent spectrum in ages of coronae on Venus [5], and the 
variation in degradation of lava flows over the planet. Maat Mons, for example, is one of Venus' 
large volcanic constructs. Flows from the volcano clearly cover older plains units. In addition, 
flows of different ages can be mapped and differentiated to show stratigraphic relaf onships. In 
this respect, the Maat Mons volcanics are not unlike the flows in Sedna Planitia as described in 
[6]. In general, flows at the top of the section display radar backscatter properties similar to 
terrestrial a'a flows; the emplacement texture is relatively pristine. Lower in the section, older 
flows have similar morphology but lower radar cross sections, implying a lessening of 
roughness on the radar wavelength by crumbling and rubbling of highs and infilling of lows by 
rubble or wind blown sediment. At the bottom of the section, the bland, uniformly radar dark 
plains have had all flow texture erased by erosional processes. Erosion and burial removes initial 
flow textures to meters in depth with an average estimated resurfacing rate for surface processes 
of pmlyr, generating this type of terrain [6] .  This continuum of preservation states argues 
for a continuum of flow ages, and hence ongoing volcanism. 

Along with [7], our initial mapping efforts suggest that volcanism occurs in time over 
areas generally smaller than the average intracrater distance on the surface. Further, where 
volcanism occurs, it is sufficient to obliterate most craters in the vicinity. Removal by tectonic 
disruption is also in evidence. A data set of 763 craters was used in a search to determine the 
number of craters in a series of 40' diameter circles over the planet. One circle was placed every 
10' of latitude and longitude. The result was an 18 by 36 pixel image showing crater densities 
over the planet, Figure 1 is an enlarged, re-projected, and enhanced version of the image 
emphasizing the areas of lower than average density on the planet. Even though the crater 
population cannot reject a random hypothesis, there are clear correlations in crater densities 
shown on the figure with Venus geology as seen on the global radar mosaic. Most notably, 
tectonically active Aphrodite Terra and the high coronae density area near Ulfrun Regio show 
typical crater densities 1/2 to 113 of the rest of the planet. In addition, many of the craters present 
in these areas are either tectonically disrupted or partially flooded and buried by lavas from 
nearby tectonically associated volcanic areas. Flooded and tectonically disrupted craters in 
general are not randomly distributed across the planet; rather they are preferentially located near 
zones of visible volcanic constructs and active tectonism. Note also that Maat Mons is located in 
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a transitional zone (in the box on figure I), where bland plains to the east show a number of 
craters, and the volcanic complex itself and nearby fracture zones show none. 

A number of areas greater than 106 krn2 in extent at the high and low 5% of crater density 
were identified in [2]. While these areas do not violate the spatially random hypothesis for 
craters, regional geology explains some of the observed variations. We have already noted the 
coronae-dense zone near Ulfrun Regio emphasized by the crater density image. This correlates 
with at least two of the LCD (low crater density) zones in [2], and is visible in the global mosaic 
as part of the bright equatorial tectonic zone. At higher resolutions, the coronae can be seen to be 
well defined, with a large associated volume and variety of volcanics, giving an overall young 
appearance to the coronae and the region. By comparison, the area northeast of the Sif-Gula 
Mons complex has a high coronae density and is in a HCD (high crater density) zone. The 
coronae in this region are crosscut by fractures, presumably postdating formation of the coronae 
themselves. In addition, the number of well defined flows is much lower, and the variation in 
radar backscatter cross section is on the whole much lower in this region than near Ulfrun. The 
overall appearance may be that of an older region [2]. Coronae ages and variations are explored 
more thoroughly in [5] .  Even though some of the high or low density areas may simply be 
statistical variations in the crater population, the geology of regions such as Aphrodite, Ulfrun, 
Sif-Gula Mons, and Maat Mons all show geological explanations for variations in their areas. 

The comparative youth of some of the tectonic events on Venus is underscored by the 
apparent modifkation of parabolic ejecta deposits by subsequent fracturing. Radar dark, 
parabolic ejecta deposits are thought to be signatures of the youngest impacts in the equatorial 
zone of Venus, [a], and fractures that postdate them may indicate a recently tectonically active 
planet. Since it would be highly unusual to have active tectonism without associated volcanism, 
the implication is again for an ongoing patchy and intense volcanic resurfacing pattern, 
preserving a random distribution of pristine looking craters. 

REFERENCES 
[I] Phillips, R. J.  et al., 1991, Science 252,288-297. [2] Phillips, R. J. et al., 1992, J. Geophys. Res. 
Submitted. [3] Schaber, G. G. et al., 1992, J.  Geophys. Res. Submitted. [4] Smrekar, S. E,. and Solomon, S. 
C. , 1992, J. Geophys. Res. Submitted. [5] Squyres, S. W. et al., 1992, J. Geophys. Res. Submitted. [61 
Arvidson, R. E. et al., 1992, J. Geophys. Res. Submitted. [7] Head, J. W. et al., 1992, J. Geophys. Res. 
Submitted. [8] Arvidson, R. E. et a]., 1991, Science 252,270-275. 

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


