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Introduction. Tessera terrain covers more area in the northern hemisphere of Venus than any 
other tectonic unit [I ,2]. It is also found in numerous areas in the equatorial and southern regions of 

Venus and may even dominate the surfaces of Ovda and Thetis Regiones in the western Aphrodite 

[3]. To understand the process or processes involved in the formation and evolution of tessera terrain, 
we have compared the predictions of various tectonic models to the observed characteristics of 

tessera terrain, as derived from data obtained by the Pioneer Venus (PV) and Venera 15/16 

spacecraft. In this abstract, we briefly summarize results of that study and consider some implications 
for the global tectonics of Venus and the upcoming Magellan mission. 

Tessera terrain is characterized by relatively high elevations and by a relatively rough surface at a 

scale of 5 crn to 10 m 141. PV gravity data suggest that regions of tessera are shallowly compensated 
(el00 km) relative to most topographic highs on Venus [2]. Further analysis is needed to accurately 
constrain the apparent depth of compensation of tessera. Three distinct morphologic types of tessera 

are recognized on the basis of structural fabrics: sub-parallel ridged terrain (Tsr), trough and ridge 
terrain (Ttr), and disrupted terrain (Tds) [2]. Disrupted terrain is found in most regions of tessera and 

strongly dominates the distribution of tessera in terms of surface area. Sub-parallel ridged terrain is 

usually found in association with Tds, while Ttr is found in relatively few regions. Sub-parallel ridged 
terrain is characterized by subparallel sets of symmetric ridges and cross-strike lineations interpreted to 

be due to compressional deformation and conjugate strike-slip faulting [2]. Disrupted terrain is 

interpreted to result from further strike-slip andlor shear deformation of Tsr or Tsr-like terrain, in some 
cases followed by extension [2]. Interpretations of trough and ridge terrain structures are more 
equivocal; origins related to extensional deformation [2] and to a spreading process [S] have been 

suggested. 
Examination of a number of tectonic models for the formation and evolution of tessera terrain led 

Bindschadler and Head [2] to suggest that Tsr and Tds were formed in a sequence of events involving 
horizontal convergence and crustal thickening followed by gravitational relaxation of the region of 
thickened crust. A seafloor spreading analogy was found to be consistent with a number of 

characteristics of the Ttr, although gravitational relaxation or some other process might also be 
responsible for its structural fabric. 

Global implicatlons. Tessera terrain is characterized by a unique style of deformation on Venus. 

Other tectonic features on Venus (ridge belts, mountain belts, and chasmata [6] define linear regions 

of tectonic ridges and troughs that strike along a single, strongly preferred trend. In these 
characteristics they are broadly similar (although probably not directly analogous) to features observed 

at convergent, divergent, and transform boundaries of terrestrial lithospheric plates. Tessera terrain is 

typically found in relatively equidimensional regions characterized by the presence of two or more 
distinct structural trends. In these characteristics it is more similar to broad regions of continental 

deformation such as the Tibetan Plateau (and most of China and SE Asia) or the Basin and Range. One 
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possibility consistent with available data on the tessera is that it represents regions of relatively thick 
crust. The lithosphere would be relatively weak in such regions, since thick crusts imply replacement of 
strong mantle material with weaker crustal material. Regions of tessera terrain may thus be the closest 
analog on Venus to terrestrial continents. 

The unusual radar properties of tessera allowed Bindschadler et al. [3] to predict the global 

distribution of tessera terrain. According to this prediction, much of Ovda and Thetis Regiones (in W. , 

Aphrodite) are likely to be tessera terrain. Most models for the formation of the Aphrodite highlands 

predict exclusively extensional deformation m. Given the predominance of tessera that has originated 

in convergent processes (Tsr and T,js), Bindschadler and Parmentier [8] have suggested that these 
regions originated in a similar manner. The only features of "known" extensional origin in western 

Aphrodite are the chasmata; these features could be the result of relaxation of a region of tectonically 

thickened crust. Large extensional features are observed in Tellus Regio [9] although they are 
I 

approximately 50 km wide and c 1 km deep, while chasmata are often 100 km wide and 1-2 km deep. 

lmpllcatlons for Magellan. Data obtained by Magellan can help to resolve a number of issues 

regarding the global tectonics of Venus, particularly in areas where the high resolution of the data 
(nominally and order of magnitude greater than Venera 15/16) allows workers to infer the style and 

sequence of deformation from observed landforms. In the context of studies of the tessera, 

distinguishing between various models often depends strongly upon determining (1) whether 
structures originate .through compression, extension, or strike-slip deformation and (2) the sequence 

of deformation using crosscutting relationships between structures. Magellan data obtained at small 

angles.of incidence (less than -25') are the most useful for determining the style and sequence of 
deformation [10,9], since the radar backscatter is so strongly controlled by variations in surface 

topography. Images obtained at larger incidence angles are strongly influenced by variations in meter 
and sub-meter scale surface roughness and are less suitable for such interpretations. During the 
nominal mission, incidence angles will vary with latitude, from approximately 45' at periapsis near 1 OON 

to -15' at the northern and southern limits of the data. Much of Aphrodite will thus be imaged at 
relatively large incidence angles during the nominal mission. Obtaining images at small incidence 

angles over Aphrodite during and extended mission, even over a few carefully selected areas, could 

significantly increase the scientific yield of Magellan, particularly in terms of understanding the global 

tectonics of Venus. 
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