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Introduction Images of the northem high latitudes of Venus obtained by Veneras 15 and 16 have revealed the 
presence of a number craters of varying morphology interpreted to be of impact origin (1.2). A number of these 
craters are observed to possess radar-bright surrounding deposits (3). Jurgens et al., (1988) (4). has suggested that 
these bright deposits are associated with material that k of high intrinsic reflective. In contrast, an examination 
of RMS slope and reflectivity data obtained from the Venera 15/16 data of bright deposits associated with the crater 
Voynich suggests that the brightness of these deposits is the result of decameter or wavelength scale surface 
roughness. In order to distinguish between these two hypotheses, an examination of the radar properties and 
imaging of the crater Voynich obtained by both the PV and Venera orbiters has been carried out. 

Description Venera images show Voynich, located at 35.5' N, 56' E, to have a diameter of 56 km, a central 
peak, and an asymmetric ejecta &posit extending to the northeast to a distance of 100 km from the crater rim (Fig 
la). Both the ejecta deposit and central peak are radar-bright wme the floor of the crater is radardark. The Venera 
15 and 16 spacecraft viewed the surface at a nominal incidence angle of 10'. Assuming that the surface obeys the 
Hagfors scattering law (5). then the strength of the radar backscatter is sensitive to variations in local surface 
slope. Additional information on surface roughness and reflectivity obtained from the joint analysis of Venera 
altimetry and image data shows Voynich and its ejecta deposit to be characterized by high values of RMS slope 
(2.0-2.6) relative to the surrounding plains (1.4 to 1.8), and values of reflectivity lower (0.10 to 0.16) or the same 
as the surrounding plains material (0.10 to 0.20) (Fig. lb,c) (3). Examination of the PV image, obtained at high 
incidence angles (30' to 58') indicates that Voynich is an area of high diffuse scatter which is approximately 120 
km across and surrounded by radardark plains (Fig. Id). The 40 km resolution of this image barely resolves the 
crater floor and shows no indication of a change in diffuse scatter between the floor of the crater and its 
surroundhgs. The size of the radar-bright region correl~ting with the crater suggests that this region characterizes 
both the crater and its ejecta blanket. In order to obtain additional information on the surface properties 
responsible for the observed radar brightness of the cratcr and its ejecta, we have examined along track profiles of 
reflectivity, RMS slope. and altimetry. Two orbit tracks with useful data crossing the crater and its ejecta are 
orbits 409 and 65 1. 

Analysis of the along track altimetry and RMS slope data show the crater to be located in a topographic 
depression expressing 300 m of relief (Fig. h b ) .  RMS slope values range fiom 0.51' to 1.42", slightly less than 
those determined from Venera, and corresponds to relatively smooth terrain (6). Values of reflectivity range from 
0.10 to 0.18. Additional correlation with diffuse scattering data suggests that the measured values of reflectivity 
are 12% to 19% below the true values due to the presence of wavelength-scale scatterers (7). Individual data points 
from which we have made our analysis fall along the edge of the radar-bright region. sampling the ejecta. 
Enhanced relative reflectivity (0.18) is observed at the southwest edge of the crater along orbit track 651, but does 
not sample the bright ejecta deposit (Fig. 3a). Data points along the adjacent orbit track (409), located to the east 
and lying along the edge of the ejecta deposit shows no enhanced reflectivity relative to the surrounding terrain 
(Fig. 3b). 

Interpretations and Concksions Three hypotheses are proposed to explain the radar brightness of the 
ejecta deposit associated with Voynich: 1) enhanced brightness is associated with increased reflectivity of surface 
materials (4). 2) RMS slope induced effects produce a brightening of the ejecta &posit, and 3) diffuse scattering 
from wavelength sized roughness. Values of reflectivity are slightly enhanced at the southwest edge of the crater, 
however, data points falling on the eastern part of the ejecta blanket show no enhanced reflectivity relative to the 
surrounding plains. This suggests that the increased brightness of the ejecta deposit is not due to intrinsic 
reflectivity. Additional examination of diffuse scattering data suggests that measured values of reflectivity are 12% 
to 19% below their true values due to the presence of diffuse scatterers. On the basis of the enhanced relative 
roughness observed in both the PV and Venera radar data and relatively uniform reflectivity, we conclude that the 
bright ejecta deposit can probably be explained either by increased RMS slope or by diffuse scatter. This one 
example, of course. does not mean that no ejecta &posits contain material with the high reflectivities discussed by 
Jurgens et al., (1988) (8). 
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Figure 1. a) Venera 15/16 image of the crater Voynich. b) 
Contour map of Venera 15/16 RMS slope data. c) Contour 
map of Venera 15/16 reflectivity data d) PV image of the 
crater Voynich (labeled V). 

Figure 2. PV Along track profiles of 
RMS slope, reflectivity. and 
altimetry for orbits 651 (a) and 409 
(b). 

Figure 3. PV Along track profiles of 
reflectivity for orbits. 651 (a) and 409 
(b). 
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