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RECENT VOLCANIC ACTIVITY ON VENUS: EVIDENCE FROM EMIS- 
SIVITY MEASUREMENTS. C. A. Robinson and J. A. Wood, Harvard-Smithsonian 
Center for Astrophysics, Cambridge MA 02138. 

In continuation of the work performed by [1,2,3] we have carried out a more detailed 
study of emissivity variations over large-scale volcanic features on the surface of Venus, 
i.e., structures with >4 km relief, for which digitised SAR, emissivity [4], and altitude [4] 
data are presently available. These include Tepev, Maat, Ozza, Sapas, Rhea, Theia, Sif, 
and Gula Mons. Our results indicate that Venus shows signs of recent volcanic activity, 
a speculation already offered by [2,3]. The evidence for this is three-fold. 

1. All the volcanoes display low emissivity (<0.6) at high elevations, in common with 
the mountainous terrains studied by [3]. However, in the case of Ozza, Sapas, and Theia 
Mons, emissivity increases again in the near vicinity of the summit calderas (Fig. 1). 
These increases show no latitudinal or altitudinal control. However, they can be under- 
stood as resulting from the sustained emission of volcanic gases (presumably having high 
concentrations of SO, and CO, as on Earth [5, Table 1.3.5.11) from vents associated with 
the calderas. Enhanced levels of these gas species decrease the altitudes of the phase 
boundaries that define the field of stability of pyrrhotite, the mineral thought responsible 
for highly reflective (low emissivity) mountaintops on Venus [3] (Fig. 2). Thus near 
high-altitude volcanic vents reflective pyrrhotite would be replaced by non-reflective 
pyrite as a result of reaction with SO,,CO-rich gases permeating the weathered surface 
material. 

2. Conversely, regions of low emissivity are often observed in the plains surrounding the 
flanks of large volcanoes. These areas correlate with the presence of small stratigraphi- 
cally young volcanic domes or clusters of volcanic domes (stratigraphically older, other- 
wise similar domes do not show decreased emissivities). Apparently the decrease in 
emissivity is related to recent volcanic activity. It can be explained by the same effect 
invoked in I., above. In this case soil near the vents, affected by locally high concentra- 
tions of SO, and CO associated with recent volcanic activity, would be altered to a low- 
ernissivity pyrrhotite-bearing assemblage despite the relatively low altitudes of the sum- 
mits. 

Figure 1. Emissivity profile 
across the summit of Theia 
Mons (A: 2 3 ' ~ ,  273.5'~; D: 
24.5O~, 284.2'~). B: Volcanic 
dome on plains, -50 km diam. 
C: Theia Mons summit caldera. 
Dashed line: Average emissivi- 
ty of local volcanic plains (alti- 
tude, -2 km above 6051 km). 
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3. Maat Mons shows a different emissivity pattern and a unique summit morphology. 
High-emissivity areas of medium SAR brightness are lacated on the flanks between alti- 
tudes of 4 and 8km; these correspond to stratigraphically young flows. This high emis- 
sivity material presumably consists unweathered rock, in which Fe is still incorporated in 
igneous silicates and magnetite instead of in the reflective weathering product pyrrhotite. 

We also note that Maat Mons does not have a standard summit caldera, but instead two 
dome-like features are present. The development of summit/spatter domes is common 
on Earth in long-lived volcanic eruptions. This may also be the case for Maat Mons; it 
means either that volcanic activity is still occurring on Maat, preserving the dome-like 
form, or that the magma chamber feeding Maat was deeper than those beneath the 
other volcanoes studied; deep enough to prevent surface collapse from forming a summit 
crater once it emptied. The first option is preferred because it is consistent with the 
pattern of high emissivities described above, and the radar-dark flows that surround the 
summit area: radar-dark flows would be expected to result from the recent addition of 
volcanic material, which would produce a smooth surface. This supports the interpreta- 
tion of [3] that Maat Mons is an active volcano. 
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Figure 2. Effects of atmospheric SO, (left) and €0 (right) on the altitudes of phase 
boundaries affecting Venus surface material. The parameter 6 in the right figure, which 
expresses the redox potential of the Venus atmosphere, is a function of the CO concen- 
tration: 6 - x,/x,,,. Increasing the concentration of SO, lowers the pyritelpyrrhotite 
boundary, but (at x,, - 185 ppm) not the pyrrhotite/magnetite boundary. Increasing the 
concentration of CO, which increases 6, lowers both phase boundaries. 
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