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Backgmund: In 1983 and 1984 the Venera 15 and 16  orbiters acquired sidelooking radar images of most of the 
portion of Venus north of 30" N a t  a resolution of 1 to 5 km (1). These images and the geomorphic map derived from 
them (1) primarily reflect control of the radar return by the topography of the surface a t  the kilometer scale, with 
secondary effects due to variations in reflectivity. Because of the small depression angle of the radar system ( lo0 )  (I), 
variations in small-scale roughness of the surface exert little influence. On the other hand, Pioneer Venus data allow one 
to examine the surface of Venus on a more global scale, and in terms of separate variation in topography, reflectivity, 
and small-scale roughness. The rms slope and reflectivity parameters are interpreted as being controlled by surface 
roughness on the scale of one to tens of wavelengths (8 cm for Venera 15/16 and 17 cm for PV) and by the composition 
and porosity of surface rocks, respectively (2,3,4,5). 

Veneru Units: In this study we examine the PV radar characteristics of the geomorphic units derived from 
Venera 15/16 coverage in order to obtain a better understanding of the surface characteristics of these units and how 
each might be distinguished from the others. Based on the Venera 15/16 unit map and descriptions of the various units 
(1,6) thirteen units have been identified. Six of these are plains units and are named (1) according to their appearance in 
Venera images. They include the smooth plains, highland smooth plains, patchy rolling plains, dome and butte plains, 
band and ring plains, and ridge and band plains. The next two units are the volcanoes unit and the domelike uplift unit. 
The latter consists of the portions of Beta and Bell Regio imaged by the Venera orbiters. The final group of units are 
defined by the sets of ridges and grooves of tectonic origin (6) that dominate their surfaces. This group includes the large 
(up to 600 km wide) circular to elhptical ovoid or corona features, ridge belts (similar in appearance to large mare ridges 
(1,611, furrow belts, banded terrain, which consists of Akna, Freyja, and Maxwell Montes and Vesta Rupes, and the 
chaotic parquet terrain. 

Analysis: In order to examine the characteristics of the Venera 15/16 units, the geomorphic unit map of (1) was 
digitized and then placed into an equal-area map projection along with the three PV data sets. This approach allows for 
the production of histograms that show the distribution of reflectivity and rms slope for each of the geomorphic units 
(Figure 1). Examination of these histograms demonstrates some of the important differences and similarities in the 
average surface properties of the Venera units. In terms of the shape and range of values of their histograms, the plains 
units are quite similar to one another in rms slope and reflectivity. Based on the interpretations of (2), the rms slopes of 
the plains units indicate that approximately 62% of their surfaces are smooth (1.0" to 2.5' rms slope), 36% transitional 
(2.5" to 5.0'1, and 2% rough ( >ti0). The distribution of reflectivity values show about 20% soil-dominated surfaces ( < 
0.1 %), 75% predominantly rocky surfaces (0.1 to 0.2), and 5% dominated by high dielectric materials ( > 0.2 %). The 
ridge and band plains are sigmficantly different, consisting 80% smooth surfaces, 29% transitional, and only 1% rough 
surfaces, while reflectivity values show only 5% soil dominated, 70% rock dominated, and 25% high dielectric surfaces. 
Much of the area covered by ridge and band plains lies within two broad regions of relatively high reflectivity and low 
rms slope, one in Atalanta Planitia and the other in Mnemosyne Regio, to the west of Lakshmi Planurn. 

The remaining units are much less similar to one another than are the plains units. We focus here on the ridge 
and groove terrain units for their importance toward understanding the tectonics of Venus. The ridge and groove terrains 
units all &splay enhanced small-scale roughness compared to the plains. These higher values of rms slope and the 
apparent paucity of erosional soils on Venus (2) suggests that the enhanced roughness is due to a higher percentage of 
block cover than within the plains units, consistent with disruption of the surface during ridge and groove formation. 
This hypothesis is further supported by the fact that the units that appear most highly deformed, the parquet and 
banded terrains, also possess the highest frequency of rough surfaces (rms slope > 5"). Distributions in reflectivity are 
vanable among the ridge and groove terrains. Ovoids and ridge belts are similar in reflectivity to the plains, while the 
banded terrain is extremely non-uniform, and contains > 30% high dielectric surfaces ( reflectivity > 0.2 %), and the 
parquet terrain and furrow belts are dominated by soils ( reflectivity < 0.1 %). The differences in amount of soil- 
dominated surfaces among the parquet terrain, ovoids, and ridge belts appear to be due to age andlor compositional 
differences between these units (7). Understanding whether age or composition is the dominant factor in controlling 
reflectivity has important implications for Venus tectonics. For example. if it can be shown that the parquet terrain is 
older than the ridge belts and ovoids, then the tectonic style in the northern part of Venus has changed over time, with 
concurrent implications for the evolution of the interior of the planet. Work is currently in progress to further constrain 
the origins of various Venera units based on the surface properties revealed by Pioneer Venus data. 
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Figure 1: Histogram of the d h i b u t i o n  of Pioneer Venus reflecti~ty and rms slope for Venera 15/16 
units. P e m n t  areas are normalized to total area of a given unit. Unit names are abbreviated as follows: P 
indicates a plains unit: s = smooth, hs = highland smooth, pr = patchy rolling, db = dome and butte, br = band 
and ring, rb = ridge and band. Other units: vol = volcano, du = domelike uplift, ov = ovoid, bt  = banded terrain, 
rb = ridge belt, fb = furrow belt, and pq = parquet terrain. "N. Venus" indicates distribution for the entire region 
mapped by Venrras 15 and 16 from (1). 
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