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Introduction: Radar images from the Magellan mis-
sion revealed networks of ridge belts in several low-
lying plains on Venus, including Atalanta Planitia, 
Vinmara Planitia, Lavinia Planitia, and Rusalka Plani-
tia [1-3]. The ridges in these low lying plains have 
been interpreted to form over cold, downwelling man-
tle, which causes crustal shortening and convergence 
by a combination of thrust faulting and folding.  

We focus here on Vedma Dorsa, a ~1800 km long, 
N-S trending ridge belt in Llorona and Vellamo Plani-
tiae. In this study region, ridges are 30-70 km wide and 
0.5-1 km high and are commonly asymmetric in topo-
graphic cross-section. We modeled thrust faulting in 
order to constrain fault parameters such as fault dis-
placement, faulted layer thickness, and fault dip. Our 
results support the interpretation that the ridge belts are 
formed by thrusting faulting and provide an improved 
understanding of the lithospheric properties and condi-
tions under which these ridges formed.   
Method: We modeled thrust faulting as elastic dislo-
cations using Coulomb 3.3 [4]. We assumed Young’s 
modulus of 80 GPa and Poisson’s ratio of 0.25, appro-
priate for a basaltic crust. Our results are not sensitive 
to the specific value of coefficient of friction along the 
fault in the range 0.4-0.8. In order to avoid unphysical 
discontinuities in the stress at the edges of the fault 
zone, we applied a linear taper to the imposed dis-
placement. The model grid has a resolution of 0.1 km. 
We compare the predicted fault topography with to-
pography from a stereo digital elevation model [5]. 
Results: We have modeled three regions along Vedma 
Dorsa. Representative results for 28.4° N, 159.3° E are 
shown in Figure 1. We varied faulted layer thickness 
while holding displacement along the fault and dip 
angle of the fault plane constant (Figure 1a). Faulted 
layer thickness of ~10-20 km allows for the best fit to 
the observed topography. Faulted layer thickness >30 
km proves unacceptable for the fit. We also varied the 
displacement along the fault while holding the dip of 
the fault plane and faulted layer thickness constant 
(Figure 1b). An offset of 1.4-1.5 km gives the best fit 
to the observed topography. The best fitting fault dip is 
25-30°. A blind thrust fault, whose upper tip is 3-6 km 
below the surface, improves the fit in the foreslope 
region (20-50 km along profile) and increases required 
fault displacement from 1.4 to 2 km. Allowing the 
fault to be listric (dip decreases with depth) improves 
the fit in the backslope region (60-80 km). Best results 
are obtained when the fault displacement increases on 
the deeper segment of the fault, as also observed for 

lobate scarps on Mars [6]. Because the ridge consists 
of fault-weakened material, downhill mass wasting 
could also contribute to the observed topography in 
both the foreslope and backslope. In other portions of 
Vedma, we also find evidence for secondary thrusting 
in the backslope, which is also seen on Mars [7].  
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Figure 1:  Comparison of observed topography 
with planar fault models. A) Variation in faulted 
layer thickness. B) Variation in fault displacement. 
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