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One of the most interesting potential uses of combined Pioneer Venus (PV) and Venera 15/16 
radar data is to predict the occurrence of terrain types mapped in Venera data southward of the limits 
of that data. Such a prediction has been generated [ I ]  for the tessera (aka parquet terrain, see [2]), 
noted for unusually low reflectivity and high rms slope in PV data [3]. In particular, the low reflectivity is 
thought to be due to the presence of wavelength-scale roughness elements [3,4]. Here we (I) 
describe the method of prediction, (11) discuss its results, and (Ill) begin to evaluate the prediction 
using Arecibo data (the 1983 conjuction mosaic) and a map of diffuse scattering for an equatorial belt 
of Venus [5,4]. 

Method. PV reflectivity and rms slope values from the 1985 NSSDC data set were placed in an 
azimuthal equidistant projection to match the geologic-morphologic map made by the USSR 
Academy Science Working Group from Venera data [6]. PV data points were spatially fittered using a 
gaussian weighting scheme (standard deviation = 100 km). Discretization intervals approximately 
correspond to the accuracy of the reflectivity and rrns slope parameters, respectively. These discrete 
values constitute a matrix for which was calculated the surface area within the Venera map and the 
surface area within the tessera for each pair of reflectivity and rms slope values. To obtain a predictive 
measure, the two areas were divided. For a given reflectivity/rms slope pair, a result of unity indicates 
that such surface properties are found only within the tessera; zero indicates that the given PV data 
pair never falls within the tessera. The resultant probability values (denoted n) are used to create a 
map of "probability" by matching the proper matrix value to each pixel in a lo mercator projection map 
according to the reflectivity and rms slope of that region. 

Results. The map of n is shown in Figure 1 with a contour interval of 0.33. Taking a lower bound 
of n = 0.33 for a valid prediction, the predicted and mapped tessera cover the same area within the 
Venera coverage and 51% of the mapped tessera is correctly predicted. We note 3 distinct clusters of 
predicted tesserae: (I) a group associated with lshtar Terra and including Fortuna and Laima Tesserae 
and Tellus Regio, (11) a group to the south and west of Aphrodite Terra, associated with Lada Terra, 
and (Ill) a group associated with Aphrodite Terra. 

Evaluation. Because of the large angles of incidence, both Arecibo and PV SAR data are suitable 
for detecting the diffuse scattering effects noted within the tessera. We compare n both to Arecibo 
data and to a map of the diffuse scattering parameter a [3] generated from PV SAR and PV reflectivity 
data [4]. This comparison shows general agreement in that relative highs in n correspond to relative 
highs in a and in Arecibo radar backscatter. Within the Aphrodite hemisphere of Venus (no Arecibo 
coverage), Laima Tessera ( -60" N, 45' E) and Tellus Regio (-40" N, 80" E) and a number of smaller 
regions of tessera to the east ace characterized by high values of n and a. Most of Aphrodite is 
characterized by a > 0.25. However, we note less correspondence of a to a than to the north. 
Significantly, much of the region of non-correspondence is characterized by high reflectivity, 
suggesting that diffuse scattering effects are being masked by surface composition in the map of n. 

Within the BetaJMaxwell hemisphere, two areas show a very high degree of correspondence in 
all three data sets. The first is Phoebe Regio, a topographically high region characterized by high 
values of n and a. Higher resolution Arecibo data (-10 km for Phoebe) shows evidence of linear 
structure on the order of 10-30 km in spacing and similar to, but less distinct than those visible in the 
banded terrain surrounding Lakshmi Planum. Alpha Regio (to the east) is south of PV SAR coverage, 
but is characterized by very high values of n (up to 0.67) and has a distinct banded structure in Arecibo 
data. Like Tellus Regio, both Phoebe and Alpha Regiones are topographic uplands. The second area 
of high n and a lies approximately 1500 km to the east of Theia and Rhea Mons. Topographically, the 
area is transitional between Beta and the plains to the east. It appears in Arecibo data as a diffuse 
bright region with indistinct, wispy structure, and is similar in appearance to small areas of tessera 
south of Lakshmi Planum. 
Conclusions. Evaulation of a map predicting the distribution of tessera on the surface of Venus shows 
that the prediction appears to be largely successful. Most areas of mapped tessera greater than 500 
km in the smallest dimensions are on or adjacent to predicted tessera. To the south of Venera 
coverage, both Alpha and Phoebe Regiones are likely to be tessera, given the morphologic 
information from Arecibo data. Lacking this high resolution data for Aphrodite Terra, we note that 
tessera may be present. However, the highest values of a seen in Aphrodite tend to follow the trends 
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of chasmata. High values of a are also observed in Devana Chasma in Beta Regio, and within many of 
the linked topographic depressions that lie between Beta and Aphrodite Terrae. If not actually 
tessera, all of these regions are likely to be highly deformed. 
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Flgure 1. Predicted distribution of tessera from PV reflectivity and rrns sbpe data. 

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


