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ARE-THERE CORRELATIONS BETWEEN EMISSIVITY, TOPOGRAPHY, AND 
AGE AT CORONAE ON VENUS?, Victoria E. Hamilton and Philip R. Christensen, 
Department of Geology, Arizona State University, Tempe, AZ 85287, Ellen R. Stofan, Jet 
Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91 109. 

Coronae on Venus are proposed to be the surface expressions of mantle upwellings or diapirs 
[I-101. The wide variation among coronae has led to a classification of these features based on 
their size and relative amounts and styles of volcanism and tectonism [4]. From this 
classification, a model was derived to describe the evolutionary sequence of corona features [3, 
41. Using this classification and model, further work provided a relative age for each corona on 
Venus [l 11. This categorization does not include emissivities associated with each corona. 
Other workers [12, 131 have noted that above a "critical altitude", emissivity declines globally. 
This decline in emissivity is believed to be related to surface deposits of high dielectric constant, 
presumably pyrite, which form as a result of atmospheric weathering [12, 131. We propose that 
coronae located at high altitudes and characterized by low values of emissivity may be older than 
high altitude coronae with "normal" or even high emissivity. By perfoming a global survey of 
corona altitudes versus emissivity we hope to establish what, if any, correlations exist between 
topography and emissivity. We will compare our relative "age" determinations with those of 
previous workers [ll] and discuss assumptions and pitfalls affecting our method. 

Sequence of corona formation and categorization. The three-stage sequence of corona 
formation [3] consists of 1) uplift, faulting, and volcanism, 2) formation of the annulus and 
trough and the initiation of topographic degradation, and 3) continued volcanism and topographic 
degradation [3]. These three stages are associated with the plume or diapir impinging on the 
base of the lithosphere, flattening and horizontal spreading of the plume head, and gravitational 
relaxation, respectively [3]. Further work has been aimed at an age categorization of every 
corona based on its morphological categorization and status/position in the evolutionary 
sequence. The results of this classification show that of the 359 coronae on Venus, 22 are fresh, 
25 are fresh to intermediate, 93 are intermediate, 51 are intermediate to degraded, 159 are 
degraded, and 9 were uncertain [ll]. 

Method. A global survey of coronae is being performed using Magellan CD-ROMs in order 
to establish the highest, lowest, and average elevation points of each corona and the emissivity of 
those points, yielding three pairs of points per corona. We will then examine the 3 sets of points 
for each corona by plotting emissivity versus elevation and look for any consistent trends. Any 
correlation (predicted or otherwise) will be examined carefully. If our prediction is confirmed by 
the data and we are able to determine that there are "young" or "old" coronae at high altitudes, 
we will then compare these relative ages to those based on morphology and topography [3, 111, 
paying special attention to any conflicting results (i.e., one scheme classifies a corona as "old" 
while the other classfies it as "young"). 

Problems with this method include variation in the "critical altitude" [12, 131 and poorer 
resolution of emissivity data at higher latitudes [12]. Average values of emissivity also tend to 
increase with altitude [12]. Additionally, it is important to note that the converse relationship 
between emissivity and elevation is not applicable at low altitudes, i.e., low altitudes are not 
necessarily expected to be characterized by abnormally high emissivities. This is due, in part, to 
the assumption that at low altitudes, surface catalysts dominate weathering reactions and are not 
predicted to produce pyrite [13]. 

Preliminary results. The initial part of this study consists of 360" of coverage from the north 
pole to 40°N latitude and coverage down to the equator between 240"E and 280°E. This 
preliminary survey area contains 84 coronae and examines topographic high points (only) along 
the rims of the coronae. Variations in altitude range from 6051.151 km to 6056.31 1 km and 
emissivities range from a minimum of 0.59 up to 0.92. In general, corona rims average 
elevations near 6052.4 km, and have emissivities averaging 0.87, both values near global 
averages [12]. The point of lowest emissivity (0.59) is correlated with the highest topographic 
point surveyed so far (6056.31 1 km). Looking at the 84 coronae as a group, however, no 
strongly defined correlations between emissivity and topography have yet been observed. Six 
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coronae are near or above an elevation of 6054.0 krn, and of these, one is correlated to the lowest 
emissivity (see above), while four have emissivities of 0.82 or higher, and one has an emissivity 
of 0.71. 

Continuing study. This survey is ongoing. It is hoped that by analyzing more points at each 
corona, and the rest of the corona population, that emissivity will be a useful parameter in 
characterizing corona stage of evolution. Atypical relationships between lava flows and 
emissivity have been noted at Theia Mons (24ON, 282OE)[14]. We will also examine correlations 
between emissivity and volcanic flows at coronae in order to determine if coronae are a source of 
unusual lava types. 
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