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The study of geothermal events is very important in understanding planetary evolution. Magellan's 
high resolution SAR images will help us to better understand the geology of Venus. This study was 
conducted to answer two questions concerning the small volcanoes ( less than 20 km in basal diameter) 
on Venus: (1) How does small volcanic edifice (SVE) density, by class, change as distance from the 
center of a geologic feature increases? and (2) Is there a differentiation of SVE density by elevation 
on a geologic feature? Definite distance correlations were observed as distance from the center of the 
geologic feature increased that depended on the geologic feature type. SVE classes tended to occur at 
different elevations with shield-shaped being the most frequent. 

Small Volcanic Edifices were only mapped between one and twenty kilometers in basal diameter. 
Most occur preferentially between 2 and 4 km in basal diameter [I]. They are classified as: conical- 
shaped, shield-shaped, domical-shaped, and flat-tops. Conical-shaped edifices are circular features with 
steep slopes and satriated flanks. Domical-shaped edifices are circular with large pits. Shield-shaped 
edifices have outlines that range from circular to irregular and have shallow slopes. Flat-tops have 
mesa-like flanks, a central pit, and flat summits. Flat-tops are similar to some seamounts, on the Earth, 
imaged by GLORIA. [2] 

The geologic features studied and related to the SVE's are large volcanoes, coronae, and tesserae. 
Large Volcanoes are theorized to originate from regional upwelling of the mantle. Coronae are 
believed to be surface manifestations of mantle upwelling, with the majority of SVE's forming within 
them, rather than around them. Few SVE's are observed in tesserae due to evidence of tesserae being a 
thicker, and possibly older region of the crust. [3] 

Neutral Buoyancy Zones (NBZ's) are thought to be of primary influence on the formation of 
volcanic features on the surface of Venus. The theory states that magma will rise until the density of 
the magma is equal to the density of the surrounding crust. The depth of the NBZ's could be due to 
the differential air pressure upon the crust at different elevations. At the highest elevations the NBZ 
will have a greater depth from the surface, but as elevation decreases, they will tend to form closer to 
the surface. According to this theory, most of the geologic features will form in the upland elevation 
range (6052 to 6054 km planetary radius). Fewer will form in the lowlands (less than 6052 km) and 
the highlands (greater than 6054 km) elevation ranges.[4] 
Methodolo~v: Sixteen F-MIDR's (1.15% of the surface of Venus) were surveyed in this study. Most 
are located in the BAT anomaly from 70" north to 45" south latitude, and 278" to 324" longitude. 
The diameters of small volcanic edifices were measured in the east to west and north to south directions 
and averaged. Their latitude and longitude were recorded and their class was identified as per Aubele's 
classification scheme [2]. The GxDR CD ROM was used to find their elevation. This spherical distance 
equation was used to find distances between geologic features and SVE's: 

cos-I [((cos(lat~))*(cos(lat~))*(cos(long 1 -1ong2)))f ((sin(1at l))*(sin(lat2)))] 
The Magellan HyperMap was used to locate and identify the diameters of the geologic features. 
Results: In this survey 3834 small volcanoes were mapped. The diameters preferentially ranged from 
1 to 4 km and they occurred most frequently from 6051.5 to 6053 km in elevation (uplands). Shield- 
shaped made up 64% of the volcanoes, conical-shaped and domical-shaped each made up 1796, and 
flat-tops only 2%. Five geologic features were mapped in this survey: Akna Montes, Theia Montes, 
Blathnat Corona, Shiwanokia Corona, and Atropos Tessera. 

On both of the large volcanoes, 90% of the SVE's occurred in the highland's elevation region, with 
around 9% in the upland's elevation, and 0 to 1% in the lowland's. Volcano density was virtually the 
same, by elevation,-on both volcanoes. In the upland's, density was 0.004 volcanoes per km2, and the 
lowland's density was virtually 0. The highland's was were most of the volcanoes tended to occur, 
however, both volcanoes had a slightly different density on both; Akna was 0.002, while Theia was 
0.005 volcanoes per km2. As distance from the center of the geologic feature increases density 
changes differently on each large volcano. Theia Montes' density continues to increase even after a 
drop-off at the perimeter of the volcano, however, Akna Montes' volcanoes decrease at first, but then 
has a sudden rise at 200 km away and continues to decrease toward the perimeter. These density 
differences may indicate different volcanic processes. Part of it may be due to Akna Montes' 
proximity to a tessera region. 
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On the two coronae studied, they differed in volcanic concentration by elevation. Blathnat had 85% 
occurring in the lowlands and 11% in the uplands. However, on Shiwanokia 0.5% occurred in the 
lowlands and 99.5% occurred in the uplands. This may be due to differing volcanic processes 
developing each corona. Blathnat is located on the perimeter of the BAT anomaly while Shiwanokia 
lies at about 10" latitude away from it. Blathnat has a higher volcanic density in the lowlands of 0.003 
volcanoes per km2 and in the uplands of 0.0004 volcanoes per km2. Shiwanokia has a density of 6 x 
10-5 volcanoes per km2 in the lowlands and 0.001 volcanoes per km2 in the uplands. This is greater 
evidence that the BAT anomaly is volcanically active, or once was. Forty percent to fifty percent of the 
distance from the center of the coronae, a dramatic increase in the number of volcanoes is observed. 
For each feature there was observed a maximum in the number of SVE's at around 200 km from the 
center of the feature. 

Shields were the only volcanic class observed within Atropos tessera. Fifty percent of the volcanoes 
were in the uplands and the rest were in the highlands. The density is 8.3 x volcanoes per km2, 
for the total. This further supports that tessera is not volcanically active and is an older part of the crust 
than the rest of the areas mapped. 
References: [ I ]  Gerlach, K. A., et. al. (1993) LPSC XXIV, 1231. [2] Aubele, J. C. (1993) LPSC XXIV, 
47. [3] Head J. W., et. al. (1991) JGR. [4] Head J. W. (1992) JGR, 97, 3877. 
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