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Introduction: Data from both ground-based radar, 

as well as spacecraft (Magellan, Venera, Pioneer Ve-

nus), have displayed several interesting anomalies on 

the surface of Venus. In addition, studies have shown 

that several areas, concentrated in the Venusian high-

lands, show a higher reflectivity than the average sur-

face [1-4]. These anomalies vary per location but are 

mostly found at elevations between 2.5 km to 4.75 km 

above the average planetary radius of 6051 km (Fig. 1) 

[2]. The average planetary reflectivity on Venus is 

0.14 ± 0.03, yet higher reflectivity values range be-

tween 0.35 ± 0.04 to 0.43 ± 0.05 in the highlands (Ta-

ble 1). However, many mountain summits return to 

average lowland reflectivity values [5]. 

 
Figure 1. Magellan images showing (a) topography, (b) 

emissivity, and (c) radar reflectivity of the Maxwell Montes 

region. 

Several studies have provided explanations for the 

high reflectivity regions, including increased surface 

roughness, materials with higher dielectric constants or 

surface-atmosphere interactions [4, 6-9]. However, the 

actual source has not yet been determined. By target-

ing the high altitude regions of Venus, the source of 

these high reflectivity regions can finally be identified. 

Target: The reflectivity of several geographic lo-

cations has been measured (Table 1) and these provide 

opportune areas for future study [10]. Locations like 

Ovada Regio or Maat Mons would provide an ideal 

spot for sample analysis via lander. Raman spectros-

copy or Laser Induced Breakdown Spectroscopy 

(LIBS) would provide the information we would need 

to resolve the source. LIBS has shown promising re-

sults on Mars and would be useful on potentially inac-

cessible terrain that is present at high altitude loca-

tions. In addition, it would be possible to measure dif-

ferent geological layers to conclude whether or not the 

anomalies are due to metallic frost. Thus, using spec-

trometers, it will be possible to determine whether or 

not the anomalies are caused by a change in composi-

tion, frost, or surface roughness.  

 

Table 1. Electromagnetic properties of the surface [10]. 

 
Science Goal(s): Investigating the source of the 

high altitude radar anomalies would fulfill several of 

the goals stated by VEXAG. Specifically II.B.1, by 

determining the elemental and mineralogical composi-

tion of the surface in the highlands, which is currently 

unknown and is a key investigation site. In addition, 

goal II.B.6 would be explored as well since the source 

is likely compositional in nature, the surface layering 

would provide geologic structural understanding. 

Goal II.A.1&3 would be accomplished by investi-

gating the chemistry of the surface with both geophys-

ical measurements as well as direct observations. This 

could potentially contribute to advancements in our 

understanding of volcanism as many possible anomaly 

sources may be outgassed by volcanoes.  

Finally, if the source is found to be a metallic frost, 

goal I.C would be met as well. There is evidence from 

Venera 13 and 14 that indicates a low layer cloud deck 

at an altitude of 1-2km that could consist of tellurium, 

bismuth, or lead compounds [11, 12]. Evidence of me-

tallic frost would contribute to our knowledge of the 

chemical makeup as well as the dynamic meteorology 

of the lower troposphere and low altitude clouds. 
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