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Tesserae represent some of the oldest termin on Venus, comprising 8.35% of the surface of the 
planet [I]. Previous studies [2,3] have shown that tesserae -lay the following characteristics: 1) 
tesserae are stratigraphically older than surrounding plains; 2) the earliest deforrnational structures in 
the tessera are compressional in nature; 3) the compressional f e a m  are overprinted by graben and 
extensional faults; 4) tessera contain volcanic plains that are largely unmodi6ed. Tessera may be 
formed by a downwelling mantle flow followed by long-term gravitational relaxation [4]. This study 
focuses on the morphology and extent of intratessera volcanism within Alpha and Tellus Regiones in 
order to further constrain this modeL 

Al~ha R e ~ o .  Intramsera plains (ITP) cover 8% of the surface area of Alpha; individual patches 
range & size from 700 - 35,000 km2. Most ITP a ~ e  elongate to circular in shape and are confined by 
scarps an average of 1 km high. Lavas also passively embay the troughs of the tessera fabric itself; 
these unconfined flows often coalesce, forming irregularly-shaped plains. The ITP in Alpha contain 
one or more episodes of volcanism. In several ITP, the oldest flows are modified by extensional 
features continuous from the tessera fabric into the plains. Younger units are radardark and less 
deformed or undeformed. Volcanic editices are cliscernable in most of the ITP, average 3 km in 
diameter, and are concentrated within the youngest flow units. Some flows can be traced to fissures 
up to 3 km wide and 20 krn in length. 

The inhamsera plains in Alpha are larger in size and number in the northern and eastern sections 
of the plateau, the area with the lowest elevations of this tessera (6051 - 6052.5 km). The western part 
of Alpha contains very small and moderately tectonized ITP, and may have a history distinctive from 
the bulk of Alpha [5]. Intratessera volcanism is rare to absent in the southwest section of Alpha, 
which is dominated by broad zones of shear [3] and has the highest elevations of the plateau. 

Tellus Rerrio. Intratessera volcanics cover 22% of the surface of Tellus. Most of the volcanics 
(64%) occur in a single, large flooded area covering 6.3 x 1 6  km2 of northern Tellus. Contributing 
lavas to this flooded area are a steepsided dome and an irregularly-shaped volcano - 50 x 100 lan in 
diameter, these types of edifices do not occur in Alpha Confined ITP range from 400 - 17,000 km2 
and lie an average of 0.5 krn below the surrounding scarps. These plains are frequently linked 
together into larger systems consisting of 2-5 individual ITP. The confined ITP have shapes similar to 
Alpha, four ITP however are shaped like very regular circles and ellipses - 100 km in diameter. Their 
borders consist of several concentric ridges that crosscut the tessera fabric, suggesting a tectonic 
component of ITP evolution. The ITP in Tellus have an order of magnitude more edifices per area of 
ITP than in Alpha. These volcanoes average 5 km in diameter and have contributed to flow units that 
frequently breach and engulf the bounding scarps. These lavas flood the lowest elevations of Tellus 
and may flow beyond the border of the tessera plateau itself. Some ITP @lay multiple episodes of 
volcanism. The oldest ITP lavas of Tellus are modified by extensional features; the oldest lavas in 
Tellus are more highly deformed than the oldest lavas in Alpha. Unlike Alpha, individual volcanoes 
up to 14 lan in diameter and graben lined with pit craters and small shields occur independently of 
intratessera plains. 

F.volutionary Models. We consider a model where tesera are formed by convergence due to mantle 
downwelling [4] generatiog the early compressional features of the tesserae. Magmatism could 
subsequently occur in two ways: 1) a crustal root could be thermally denser than the warm 
asthenosphere beneath it, or undergo a basalt-eclogite phase transition, and therefore become 
gravitationally unstable [6]. If the instability grows and detaches, warm asthenosphere will rise to 
replace the lost crust generating basaltic melts by adiabatic decompression and melting of the lower 
crust. 2) The crustal root may simply undergo melting when it thermally crosses its solidus. If the 
thermal gradient is 15oC/km this will occur at = 60 km; if the thermal gradient is 25OC1'krn melting will 
occur at = 30 km for basaltic compositions [7,8]. Melting a basalt can produce a variety of magma 
types depending on the pressure and the degree of melting [7]. The steepsided dome within Tellus 
may be formed by melt generated by this process. 

A delamination or widespread melting event would mark a change in the defonnational style of the 
tessera as topography gravitationally relaxes. Melt migration and extrusion is easier in extensional 
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