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In t roduct ion:  A preliminary analysis of 70 medium- to large-size impact craters 
on Venus has shown that 11 of these have crater floors with emissivities lower 
than 0.8. The remaining 59 craters have emissivities between 0.8 and 0.9, 
independent of the specific backscatter cross-section of the crater floors. T o  
account for these low emissivities, we suggest that the floors of these impact 
craters have inclusions of conducting particles. 
Procedure;  We have looked at 70 impact craters on Venus and sampled specific 
backscatter cross-section (sigma-zero) and emissivity for each crater floor. On the 
SAR images, a rectangular box was chosen ,on  the crater floor that avoided central 
peaks and inner rings. The DN values for the 11 low-emissivity craters are listed 
in Table 1. Sigma-zero values were calculated from these DN values for the 
incidence angle for the crater latitude. 

Emissivity values were taken from the data sets produced by MIT [I]. These 
data sets were converted from halfword to byte so that all DNs would range from 1 
to 200. A rectangular box was selected inside each crater floor and the average DN 
was then converted to emissivity. These values are listed in Table 1 for the 11 
craters with low emissivities. 
Results; A study of backscatter and emissivity for impact craters associated with 
parabolic-shaped features by Campbell et al. [2] indicate that the majority of these 
craters have high specific radar backscatter cross sections and low emissivities. 
They suggest that these craters are relatively young and that these radar-bright 
floors are the result of wavelength scale roughness and high Fresnel reflectivity 
material. With time, modification processes remove the parabolic deposits and 
alter the crater floors to lower backscatter cross sections, lower Fresnel 
reflectivities, and higher emissivities that match those typical of the older craters 
without parabolic features. 

In Figure 1, while the majority of crater floors lie between 0.8 and 0.9 in 
emissivity independent of sigma-zero, eleven craters do not fall in this emissivity 
range. Two of these craters, Cleopatra and Sommerville, are at high elevations in 
the tesserae, while the remaining nine are on the plains at lower elevations. 
Because Cleopatra and Sommerville are located on elevated terrain that already has 
low emissivity and high sigma-zero values, we will base our interpretations on the 
remaining 9 craters. 
I n t e r ~ r e t a t i o n s ;  To help us interpret the materials in the crater floors, we have 
used a relation between bulk density and relative dielectric constant for lunar 
samples of rocks and "soils" [3]. A Fresnel reflectivity near 0.34 can be inferred 
from the emissivity (0.66) of crater floor materials of Boleyn (Table 1) to yield a 
calculated dielectric constant of 14.4. The inferred bulk density, which is 4,060 
kg/m3 (range: 3,600-4,720), is much too large for common basaltic rocks. More 
probable bulk densities of basaltic rocks, which have dielectric constants near 8 to 
9 [4], lie in the range of 2,600-3,000 kg/m3. It is possible that the bulk densities of 
crater floor materials of Boleyn are even less. 

Low emissivity values for the Venusian highlands can best be explained by 
the presence of conducting minerals, such as iron pyrite, iron sulfides, or iron 
oxides [ 5 ] .  We also suggest that inclusions of conducting minerals in the crater 
floor materials could account for the low emissivities found in some crater floors. 
We suggest that these conducting particles may have been excavated from some 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



1 5 1 4  LPSC XXIII 

LOW-EMISSMTY CRATERS ON VENUS, C. Weitz et al. 

depth in the crust during the impact process or that the particles may have been 
derived from the projectiles that produced the craters. There may be other causes. 

We plan to continue to collect emissivity and backscatter cross sections for 
all craters on Venus to determine what percentage have low emissivities and why. 
One possible test of the hypothesis that the low emissivities are due to projectile 
particles is to see if 10% of the crater floors have low emisivities because we expect 
10% of all impact craters to have been formed by iron meteorites [6]. Results by 
Krivtsov et al. [6] using Venera 15 and 16 images, found that about 10% of Venusian 
craters have high Fresnel reflectivities. Because we expect the majority of small 
impact craters to have been formed by iron meteorites (which are most likely to 
have survived entry through the atmosphere), we will look at the emissivity 
values for these small impact craters to determine if they have the low emissivities 
characteristic of iron inclusions. 
References: [I]  Pettengill et al., Science ,  252,  260-265, 1991; [2] Cambell et al., J .  
Geophys. Res., in press; [3] Olhoeft. G.R., and Strangway, D.W., Earth and Planet. Sci. 
Lett., 24, 394-404, 1975; [4] Campbell, M.J., and Ulrichs, J., J. Geophys. Res., 74., 5867- 
5881, 1969; [5] Pettengill et al., J. Geophys. Res., 9 3 ,  B12, 14881-14892, 1988; [6] 
Krivtsov et al., Earth, Moon, and Planets, 50151, 533-537, 1990. 

Table 1. Data on eleven 
craters with floors that have 
low emissivities 

-7.5 -in -15 -10 -5 0 

SPECIFIC BACKSCATTER CROSS-SECIION (dB) 

Figure 1. Emissivity and 
specific backscatter cross- 
section for 70 craters on 
Venus 
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