
New Insights on Maxwell Montes Surface Properties from Multi-Year Earth-Based Observations, Bruce A. 
Campbell, Jennifer L. Whitten; Smithsonian Institution, Center for Earth and Planetary Studies, MRC 315, PO Box 
37012, Washington, DC 20013-7012, campbellb@si.edu 

 
Introduction:  We present initial results of Venus 

surface studies using Earth-based radar observations 
collected in 1988, 2012, 2015, and 2017. Combining a 
much larger number of independent radar looks im-
proves the signal-to-noise ratio of the echoes, and al-
lows for higher-resolution mapping of the circular po-
larization ratio (CPR). The new maps reveal unexpected 
variations in surface properties across Maxwell Montes. 

Radar Data: Earth-based observations of Venus at 
12.6-cm wavelength can be carried out during inferior 
conjunctions when the planet’s declination is within the 
view of the Arecibo telescope. The best spatial resolu-
tion is about 1.5 km, and calibrated measurements of 
both reflected senses of circular polarization (OCP and 
SCP) allow for determination of the circular polariza-
tion ratio (CPR) [1]. 

The first of these high-resolution observations was 
carried out in 1988, and we report here on data from 
conjunctions in 2012, 2015, and 2017. Improvements in 
the Arecibo transmitter mean that the later runs have 
considerably higher SNR, and the accumulation of in-
dependent radar looks diminishes the effects of speckle 
noise (in turn improving the spatial resolution of the 
highly averaged CPR and Stokes vector maps). Because 
the sub-radar latitude changes over time, maps collected 
over many years provide greater coverage of the far 
northern and southern latitudes. 

Preliminary Results: Maxwell Montes comprise 
the highest elevations on Venus, and thus cross both 
critical altitudes noted for high-dielectric constant pre-
cipitates in other locales [2]. The Earth-based data pro-
vide a crucial view of the surface in the same-sense cir-
cular polarization related to small-scale roughness [3], 
and both channels view Maxwell at much larger inci-
dence angles than used by Magellan. Earlier studies 
showed anomalous scattering law behaviors for this re-
gion [2, 4], and the SC map is different in brightness 
patterns from the Magellan image (Figs. 1-2). Particu-
larly interesting is the relatively weak correlation be-
tween elevation and SC brightness across the region. 

We are using both the brightness and CPR data to 
better understand the roles of surface roughness, dielec-
tric constant, and possible volcanic- or impact-gener-
ated, fine-grained mantling materials across the massif. 
One intriguing possibility is that the low SC echoes 
from so much of Maxwell are related to ejecta from Cle-
opatra crater, in the manner observed for numerous tes-
serae elsewhere on Venus [3]. 

Future Work: Our maps from the multi-year obser-
vations continue to improve as the radar data processing 

and image mosaicking methods are refined. The ex-
tended latitude coverage is allowing geologic studies 
from SC data of other areas mapped by Magellan at low 
incidence angles, such as Lada Terra. We are also using 
images over the 29-year interval to constrain the Venus 
sidereal length of day with greater accuracy than possi-
ble from earlier data. All observations to date are ar-
chived (as single look complex images) with the Plane-
tary Data System. 

 

 
Fig. 1. Magellan view of Maxwell Montes using HH po-
larization at incidence angles <35 deg. 
 

 
Fig. 2. Earth-based view of Maxwell Montes at high in-
cidence (>60 deg) and same-sense circular (SC) polari-
zation. 
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