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Ishtar Terra is a high (3-4 km) and broad (-1000 km) plateau on Venus that has been 

subjected to a high surface temperature and a low erosion rate. Survival of this topography can 

be explained by a very strong crust or a young age. However, on the basis of crater density, 

Ishtar Terra is perhaps 500 m.y. old [I]. Previous flow laws for dry diabase [2] and websterite 

[3, 41 do not provide the crust with sufficient viscosity to prevent loss of topography due to 

gravitational spreading [5]. Thus, the maintenance of Ishtar Terra has the appearance of a 

paradox. A solution to this paradox may lie with a new flow law for Maryland diabase (&=4.2 

MPa-ns-1, Q=505 KJ/mol, n=5.1 [6] )  that provides the crust with sufficient viscosity to maintain 

high topography for at least 500 m.y. 

Building on the work of Smrekar and Solomon [5] we model gravitational spreading of Ishtar 

Terra using a plane-strain, viscoelastic finite element model [7, 81. The model, which 
incorporates a depth (temperature) dependent, non-newtonian rheology, is shown in Figure 1. 

Figure 1. 
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Our model differs from that of Smrekar and Solomon [5] by considering an Airy crustal root 

beneath the plateau; the presence of mantle beneath the crust; and the Mackwell [6] flow law. 

Several models were studied with variations in reference crustal thickness (10-30 krn); the depth 

of the Airy root (35-55 krn), and the thermal gradient (10-20 O C f l u n ) .  Results of all models show 

that the crust is sufficiently strong enough to support the high topography for 500 m.y. Ductile 

flow of lower crust only occurs for the deepest crustal root combined with a thermal gradient of 

20 O C h .  In this model flow occurs on the ramp of the Airy root beneath the slope that brings 

the plateau down to the plains. Such flow induces a slight flexure of the upper portions of the 

crust, but no significant loss in topography. Flow up the ramp concentrates significant 

differentaial stress inducing Mohr-Coulomb failure near the base of the plateau. These results 

are in agreement with observation of faulting that surrounds Ishtar Terra, but is not present on the 

plateau, suggesting that Ishtar Terra may be supported by a deep crustal root. In addition, if the 

root does not fully compensate the topography, the model predicts that plate flexure will occur 

near the flanks of the plateau. Such flexure may also be consistent with observation. 
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