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Introduction:  Following NASA’s Magellan mis-

sion, several studies [1,2] revealed that most of Venus 
highlands exhibit unusual declines in radar emissivity. 
This is thought to be the result of atmosphere-surface 
interactions in the highlands, where temperatures are 
lower [3-5]. These reactions are a function of rock 
composition, atmospheric composition, and degree of 
weathering. The detailed variations in radar emissivity 
with altitude may yield insight into these characteris-
tics. Here we focus our study on a selection of volca-
noes and coronae at different locations and elevations 
on the planet. Investigating radiophysical behaviors of 
these volcanic edifices may help to retrieve, or at least 
constrain, their composition and relative age [6]. 

Data & Methods:  We mapped 35 large volcanoes 
(isolated or located in topographic rises) and 15 coro-
nae (isolated or in clusters) with the Magellan Synthet-
ic Aperture Radar (SAR) images at 75 m per pixel. 
Elevation and emissivity data are extracted to produce 
scatterplots of the variation of emissivity with altitude 
[1]. Both datasets are oversampled to 4.6 km per pixel. 
The elevation data are given in term of planetary radius 
with a mean value taken as 6051.8 km [7]. We re-
trieved temperatures with the Vega 2 lander data [8]. 

Results & Discussion:  Radar emissivity of many 
regions decreases from a global mean value (~0.8) 
from low to higher elevations [1,2]. We define an 
emissivity excursion as the region on an emissivity – 
elevation plot where emissivity values decline and 
become distinct from values seen in the lowlands. Al-
most all our regions show such excursions with alti-
tudes and magnitudes varying from a region to another. 
The complex relationships between emissivity and 
elevation allows us to group the regions sharing similar 
patterns. This classification is based on whether there 
is an emissivity excursion and its magnitude (strong, 
weak or none), and it also depends on the elevation 
range where the volcano or corona stands. Each vol-
canic edifice is therefore affiliated to a group referring 
to a unique pattern [9]. The detailed description of 
these pattern permits to determine whether the rocks 
are compatible with known substances.  

We correlate the emissivity excursions with the ge-
ological landforms by putting together emissivity and 
SAR images. For most volcanoes, the low emissivity 
values are located at the summits, except for the tallest 
volcanoes. Their emissivity decreases smoothly with 
elevation to a maximum of ~6056 km, and then in-
creases abruptly to their summits at ~6057 km and 

above. This transition is followed by a “darkening” of 
their summits, except for Maat Mons. This particular 
behavior is consistent with the presence of ferroelectric 
minerals in the rocks undergoing a phase change at 
~6056 km, and thus corresponding to a Curie tempera-
ture of ~700 K, as seen for Ovda Regio [10]. The other 
volcanoes could consist of rocks with ferroelectrics, 
but, they are too short to reach their Curie tempera-
tures. The lack of low emissivity on Maat Mons, ex-
cept for the stratigraphically older lava field on the 
southern flank, is assigned to young, unweathered lava 
flows extending on its flanks and summit region [11].  

In addition to Maat Mons, Idunn and Otafuku mon-
tes also have high emissivity at their peaks despite 
their high elevation (above 6055 km). This suggests 
that they have relatively young surface, where the fresh 
rocks have not had time to react with the deep atmos-
phere to produce high dielectric minerals. 

As for the coronae, the emissivity excursions are 
confined at their highest locations, either topographic 
ridges, extensive flows, or interior edifices, such as 
radially fractured domes (novae). Interestingly, Pavlo-
va and Didilia coronae (east Eistla Regio) host novae 
in their interiors that are more elevated than their high-
est rims. These novae could be made of young and 
unweathered rocks considering their high emissivity 
despite their height. Also, the stratigraphic and topo-
graphic relationships of the novae and coronae indicate 
that novae are younger than the coronae [12]. 

Conclusion: Here, we point out that different clas-
ses of dielectric minerals (ferroelectrics and semicon-
ductors) can account for the radar anomalies seen 
across Venus. This contrasting mineralogy could be 
related to distinct mantle source regions. We also find 
that some edifices could be made of fresh and un-
weathered rocks indicating recent or possibly current 
volcanism on the Earth’s evil twin. 
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