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Introduction: We have analyzed 222 large (> 20-krn-diameter) impact craters on Venus using Magellan cycles 1, 
2,3 and Venera 15/16 data to determine the radiophysical properties (backscatter cross-section, emissivity, and 
rms slope) of the craters and to search for correlations with target region properties and subsequent geologic 
history. On the Magellan SAR images, the crater floors were sampled with boxes that avoided central peaks and 
inner rings. Backscatter cross-sections were calculated using the average DN values within the boxes and the 
incidence angle for the crater latitude. Ernissivity and rms slope values were taken h m  the data sets prodwed by 
MIT [I]. A lectangular box was selected on each crater floor and the average DN converted to emissivity and rms 
slope. Because of the poor resolution in emissivity and rms slopes, we are looking at these 2 properties only for 
craters with diameters greater than 30 km (147 craters). 
Backscatter While the majority of impact craters have radardark floors, many have radar-bright 
floors and several have a mixture of both radar-bright and dark floors. Radardark floors appear to have the same 
morphology as the adjacent plains and similar radiophysical jmperties. This suggests that the floors have been 
filled with lavas similar to those of the plains. Radar-bright floors generally are associated with crater floors that 
have low emissivities or that are located on rough te& (i.e. fracture belts, tessera). In many cases, these radar- 
bright floors may represent the same material (impact melt) that form the outflow deposits. However, there are 
also examples of radar-bright floors that differ in their emissivity and rms slopes from the outflow &posits. 

The crater Stowe was imaged in all three Magellan cycles. Cycle 1 and 2 images show that both the crater 
floor and outflow deposits are much brighter than the surrounding plains in both the right- and left-looking data at 
25" incidence angle. However, the cycle 3 left-looking image taken at 14" incidence angle shows a large increase 
in the backscatter cross-section of the floor but only a minor increase in the backscatter of the outflow deposits. 
Cycle 1,2 and 3 backscatter cross-sections of the floor are -2.72, -3.07, and +5.88 dB, respectively. The outflow 
deposits from Stowe have a backscatter cross-section of -5.87, -6.07, and -2.32 dB for cycles 1, 2, and 3. 
Emissivity and rms slopes for the outflow deposits of Stowe are much higher than those of its floor. These 
observations suggest that the outflow deposits are composed of deposits that are rougher than those of the floor. 
In contrast, crater floors that have high backscatter cross-sections and low emissivities are probably composed of 
high dielectric materials. Venera 15/16 data taken at 10" incidence angle also revealed several craters with very 
bright floors. The craters Comn and Anya have very bright floors in both the Venera 15/16 and Magellan data 
compared to other craters at these incidence angles. The floors appear to be flat and smooth so roughness and/or 
large facets seem unlikely as the cause of the high backscatter. A more likely explanation is that high dielectric 
materials are present on these crater floors. 

In addition to floors with high backscatter cross-sections at low incidence angles, there are examples of crater 
ejecta with high backscatter in the Venera 15/16 images. Approximately 25% of the craters identSed in Venera 
15/16 data have bright halos [2]. These halos were attributed to high surface roughness that over time became 
subdued by external processes [2]. Figure 1 shows a plot of Magellan backscatter cross-sections of ejecta h m  
craters that can be identified in Venera 15/16 data; those craters that have halos visible in the Venm 15/16 data 
are shown as darkened circles in Figure 1. A linear fit to the Magellan data indicates that the cross-sections of 
craters with halos lie along a curve with a steeper slope than those without halos. Extrapolation of the curves to 
10" incidence angle to match the incidence angle of the Venera 15/16 data suggests that high intrinsic backscatter 
in some ejecta is possible and may explain the halos around some craters at low incidence angles. The bright 
halos seen at the smaller incidence angles may be due to high dielectric constants similar to those causing the high 
backscatter in the crater floors. However, unlike the flat and relatively smooth floors, the crater ejecta is very 
rough so quasi-specular reflections from facets could also contribute to the high backscatter at small incidence 
angles. 
Low Emissivities of most crater floors lie between 0.8 and 0.9 independent of backscatter 
cross-sections. However, several craters have emissivities lower than 0.8 in cycle 1 and 2 data. It is well known 
that above 6053.5 km altitude, emissivities drop to very low values [3,4] and that craters at these elevations also 
have low emissivities. In this analysis, we are only concerned with craters that have emissivities much lower than 
the surrounding terrain in order to rule out elevation dependent factors. After completing a search of 147 craters 
with diameters greater than 30 km, we found 17 craters at elevations below 6053.5 km with emissivities of the 
crater floor that were much lower than the surrounding terrain. Rms slopes for the crater floors are generally 
below the average value for Venus of 2.84" [51. 

Of these 17 craters, 11 are associated with extended parabolic deposits. A study of backscatter and emissivity 
for impact craters associated with parabolic-shaped features indicated that the majority of these craters have high 
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backscatter cross-sections and low emissivities [6]. Campbell et aL [6] suggest that these craters are relatively 
young and that radar-bright floors are the result of both wavelength scale roughness and high Fresnel reflectivity 
material. With time, modification processes remove the parabolic deposits and alter the crater floors to lower 
backscaaer cross sections, lower Fresnel reflectivities, and higher emissivities that match those typical of the older 
craters without parabolic features. 

Cycle 1 and 2 data indicate that 15 of the 17 craters have higher backscattea cross-sections than the average 
sca#ering curve derived from Pioneer Venus SAR observations [31. This correlation of high backscatter and low 
emissivity indicates that the floor materials have high dielectric constants. Figure 2 shows a plot of cycle 1 and 2 
backscatter cross-sections for 5 craters. Four of the five craters have similar slopes to each other and the Venus 
average curve [31. The slope of the curve for the crater Pam is flatter than the other curves. Parra has a bright 
floor like the low ernissivity craters but the emissivity is normal. This relation may mean that the cause of the 
high backscatter for Parra's floor is roughness rather than a high dielectric makrial. Conversely, the high 
backscatter cross-sections and steeper slopes of the backscatter curves for the low-emissivity craters indicates that 
high dielectric constant matedials are present on their floors. 
Conclusions: A strong correlation exists between high backscatter cross-sections and low emissivity on crater 
floors. Using images taken at different incidence angles, we determined that the crater floors must contain high 
dielectric materials in order to account for their radiophysical properties and that the floors cannot be made up of 
the same materials of the outflow deposits (impact melt). Endogenetic lavas with low emissivities @ossibly high 
iron content) that has flooded the crater interiors seems to be the most likely explanation. Lava flows with similar 
radiophysical propaties have been found on Venus by Plaut [7]. Thus, similar high dielectric flows may partly 
fill the crater. With time, the materials weather to higher emissivities and lower backscatter cross-sections typical 
of the floors of the older craters. Bright halos found in Venera 15/16 craters may also be composed of high 
dielectric constant materials, although contributions of quasi-specular reflections from facets in the ejecta cannot 
be ruled out Because these radiophysical properties are predominantly a function of crater age, it may be possible 
to use them to determine stratigraphic relationships between different geologic units on Venus. 
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Figure 1. Magellan backscatter cross-sections of 
ejecta from craters also observed by Venera 15/16. 
The darkened circles represent crateas with halos 
visible in Venera data, 
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Figure 2. Cycle 1 and 2 Magellan backscatter 
cross-sections show that slopes of curves for 
crater floors with low emissivities and high 
backscatter are similar to the slope of the "average" 
curve for Venus[3] and crater floors with normal 
emissivities and backscatter. The slope of the 
curve for a crater with high backscatter and normal 
ernissivity is much flatter, possibly due to high 
surface roughness. 
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