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Introduction: Tesme ,  discovered during the Venera 15/16 mission, are characterized by complex tectonic 
patterns, relatively high elevations (1,2) and distinctive geological modes of occurrence and distribution. Large (up 
to thousands of km across) and small (up to hundreds of km across) occurrences of tesserae are widespread and non- 
randomly distributed and comprise about 10-15% of the surface of Venus mapped by Venera 15/16 (3). Most 
tesserae, especially the larger ones (Fortuna, Laima, Tellus) are concentrated between O0 and 150° E, while the zone 
of the Atalanta ridge belt fan (about 150°-2400 E) has practically no tesserae. The nonrandomness of tesserae 
distribution is further shown by the prominence of tesserae in the definition of several regional geological unit 
assemblages (4). Venera 15/16 covered above about 300 N (about 25% of the surface of Venus); prediction of tessera 
distribution based on Pioneer Venus global reflectivity and roughness data (5,6) suggested that tesserae may cover 
about 10-20% of the surface at the global scale, and that there existed several clusters of tessera south of the area 
mapped by Venera 15/16. We have used the Magellan Cycle 1 data to map the global distribution of tesserae (Fig. 
1) on the basis of the following criteria: 1) complex deformational patterns (two or more trends), 2) relatively high 
radar backscatter, and 3) relatively high elevation. 

Tesserae Areal Distribution: The global distribution of tesserae is generally similar to that seen by Venera 15/16 
and predicted by Pioneer Venus data: large, medium, and small tesserae are widespread and nonrandomly distributed 
(Fig. 1). However, the global data show that tesserae are more common in the northern hemisphere of Venus 
especially within the Venera 15/16 area. At least two large tesserae exist south of this: Alpha (known to be tesserae 
before Magellan on the basis of Arecibo data (7.8)) and Western Aphrodite (thought to be tesserae on the basis of 
Pioneer Venus imaging data (9)). There are several areas where tesserae are rare or absent 1) vast smooth low-lying 
plains like Guinevere, Lavinia, and Navka Planitiae, and 2) the area including Eastern Aphrodite, Atla, and Ulfrun 
Regiones where linear graben and fissures in association with corona-like features are the most important structures. 
Both types of areas are in contrast to each other with respect to elevation, tectonics, and volcanism. 

S h a ~ e  and Dimensions of Tessem: Commonly tesserae occur as equidimensional patches with width to length 
ratios of about 1: 1. Sometimes tesserae form elongated massifs with ratios of up to 1: 10 and even 1: 15. In some 
cases equidimensional and elongated tessera patches are arranged in arc-like bands up to thousands of km in length 
(tessera at the margin of Leda Planatia; Kutue and Ananke tesserae at the edge of Akkruva Colles region; tesserae at 
the northern margin of Beta Regio). Three classes of tesserae are defined according to their dimensions: Large 
tesserae, generally equidimensional and typically a few thousand km across (Tellus and Alpha, -2000 km; Ovda and 
Thetis, -3000 km). Medium-sized tesserae, usually elongated shapes and a few 1000 km in length and a few 100 km 
wide (Meshkenet tessera, -1500 x 150 km; unnamed tesserae within the ridge belt fan, -1500 x 100 km; Phoebe 
Regio, -3000 x 400 km). Small tesserae, more often equidimensional than elongated and from a few km (such as 
the tesserae near the Venera 8 landing site (14)) to a few 100 km across. 

Tesserae Boundaries: Large tesserae have two types of boundaries with surrounding plains (3,15). 1) 
Embavmenl: Most commonly tessera margins look like highly irregular scarps with embayment of lower plains into 
tessera massifs, indicating a geologically older age for tessera. 2) Scarps: Sometimes tessera edges are more linear 
and the edge of the tessera highly deformed. Medium and small tesserae are usually characterized by the fist type of 
boundary. The abundance of this type of relationship suggests that tesserae are one of the most ancient geological 
complexes that can be recognized on the surface of Venus. Even though they contain few craters. 

Clustering: Large tesserae massifs in the southern hemisphere occur between O0 and 150° E and seem to form a 
continuation of the large cluster composed of Fortuna, Laima, and Tellus tesserae. This large cluster is bounded by 
Aino Planitia at about 30° S and only a broad branch of tessera patches between O0 and 300 E extends from the 
cluster to the south margin of the Magellan Cycle 1 mapped area. Within this broad cluster and at its diffuse edges 
there are many smaller tessera patches partially flooded by the surrounding plains. The second cluster is at Beta and 
Phoebe Regiones where tesserae are in close spatial association with the linear zone of graben and narrow fissures (9- 
12). 

Conclusions: Magellan global high-resolution mapping shows that equidimensional and elongated tesserae 
patches of three size classes are widespread and nonrandomly distributed on Venus. Nonrandomness is shown by the 
often arc-like arrangements of tesserae patches between 00 and 150° E and at Beta-Phoebe Regiones where tesserae 
embayed by lava are prominent. This suggests that tesserae are probably the most ancient geological unit and it is 
possible that within both the "00 and 1500 E cluster and the "Beta-Phoebe" cluster a basement of tessera-like 
material exists. Regions where tesserae are rare or absent are either 1) vast smooth low-lying plains or 2) highly 
deformed elevated plains of Eastern Aphrodite and Atla-Ulfmn Regiones. As tesserae are high-standing features (2, 
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13), it seems to be possible that within the regions of smooth plains there is no basement of tessera-like material, 
and within the other type of tessera-less area, tesserae-like basement is completely covered by lavas, if such a 
basement exists there at all. 
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