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Introduction:  Ridge belts on Venus are relatively 

narrow, elevated features generally tens of km wide, 
up to thousands of km in length, and with vertical ex-
pressions of hundreds of meters [e.g. 1–3]. These belts 
often border and delineate expansive lower-lying and 
relatively featureless plains and are often found in, or 
grade into, tesserae and dorsae. The relative timing of 
formation of ridge belts does not appear to be confined 
to a specific chronologic period, nor is there a clear 
universal relationship between belt formation, local 
radar-bright lineaments, surrounding terranes, and oth-
er regional structures [2]. Mechanisms of formation are 
difficult to determine from Magellan GTDR data, but 
the recent availability of stereo-derived topography for 
~20% of the planet at an optimal resolution of 1–2 
km/px [4] provides an opportunity to differentiate be-
tween symmetric and asymmetric ridges, and to devel-
op a better understanding of the relationship between 
radar-bright lineations and the ridge (and surrounding) 
topography. 

Location:  We selected a relatively undeformed 
region bounded by ridge belts that were well-resolved 
in both the Magellan GTDR and Herrick et al. [4] 
topographic products, as well as the 75 m Magellan 
FMAP mosaics. This feature, situated at -19.4°N, 
68.0°E, is bounded by Dylacha Dorsa on the western 
edge and Wala Dorsa on the eastern side. Xi Wang-Mu 
and Manatum Tesserae form the southern and northern 
margins, respectively. This location has not been spe-
cifically described in prior analyses, but the dorsae 
bear characteristics similar to the “broad arch” catego-
rization of Frank and Head [2], with an average width 
around 50 km and length of about 1500 km. 

Process:  We constructed several topographic pro-
files oriented as close to perpendicular to the belt strike 
as the topo data permitted. These data have resolutions 
that are highly variable, so we selected profiles from 
those locations with the highest resolution (in this case, 
~1.5 km/px). The resulting profiles were compared 
with those over the same sections using GTDR data. 
With the increased resolution provided by the stereo 
data, we were able to compare locations of the radar-
bright parallel/subparallel lineations within the belt 
structure with the topographic expression of the belt. 
These profiles were then inspected for any apparent 
(a)symmetries; where possible, ridge slopes were then 
measured. 

Topographic analysis:  Although data from the 
GTDR are insufficient to distinguish between symmet-

ric and asymmetric character of the ridge, the stereo 
data clearly show that the ridges are composed of 
asymmetric flanks with multiple peaks and valleys. 
Given the strikingly similarity to lunar and Martian 
wrinkle ridges [2, 5–8], we use a similar numeric elas-
tic continuum model as previous studies [e.g., 9] to 
place estimates on the subsurface geometry of the un-
derlying fault(s). 

Results: The asymmetry of radar-bright  lineations, 
present only on the southeast side of the ridge axis and 
decreasing in density with distance away from the 
ridge, suggests that these lineations are small-scale 
ridges whose surface brightness was enhanced by frac-
turing during compression. This fabric, and the associ-
ated production of intraridge peaks and valleys, may 
represent imbricate fans and thus suggests crustal 
shortening along a décollement. Given the canonically 
inferred low water content of Venusian crustal materi-
als [e.g., 10], and as the planet’s surface is equivalent 
to a low metamorphic grade environment, it is unlikely 
that this detachment surface exists because of volatile 
pore pressure or poorly consolidated strata. We pre-
sume that this surface more likely represents Venus’ 
relatively shallow brittle–ductile transition [e.g., 11]. 
The results of our use of the to numerically model 
plausible fault geometry with the COULOMB software 
toolkit to numerically model plausible fault geometry 
largely support this interpretation: our best-fit models 
suggest that these ridges are fault-propagation folds 
atop an extended horizontal fault at around 6 km below 
the surface, which terminates about 1 km below the 
ridge. Further modeling will indicate whether this 
depth is specific to this locale, or characteristic of Ve-
nus’ ridge belts in general. 
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