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Introduction: Ridge belts on Venus tend to be
narrow, heavily lineated, positive-relief features gener-
ally tens of kilometers wide, up to thousands of kilo-
meters in length, and having vertical expressions of
hundreds of meters [e.g. 1-3]. These belts often border
and delineate expansive lower-lying and relatively
featureless plains and frequently occur in association
with tesserae and other areas of relatively high surface
deformation. Some have been identifiedas “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 other regional structures [2]. Mechanisms
of formation are difficult to determine from the Magel-
lan Global Topographic Data Record (GTDR) data, but
the recent availability of stereo-derived topography
(stereotopo) for ~20% of the planet at an optimal reso-
lution of 1-2 km/px [4] provides an opportunity to
differentiate between symmetric and asymmetric
ridges (thus informing interpretation of volcanic con-
structive/spreading centers  versus  collision-
al/compressive mechanisms), and to develop a better
understanding of the relationship between radar-bright
lineations, the topographic ridge expression, and sur-
rounding topography.

Location: Since the region around Aphrodite Ter-
ra is well-represented in the stereotopo data set we
searched for linear, topographic ridges across which
detailed profiles could be acquired, as shown in Figure
1. We selected those features that were at least identi-
fiable in the Magellan GTDR product and well-
resolved in the Herrick et al. [4] model, as well as the
75 m Magellan FMAP mosaics. This feature set in-
cludes both identified dorsae and unnamed but mor-
phologically similar ridges. In all cases, the profiled
features bear characteristics similar to the “broad arch”
categorization 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 stereotopo data permitted. These data have spa-
tial resolutions that are highly variable, so we selected
profiles from those locations with the highest resolu-
tion (in this case, ~1.5 km/px). The resulting profiles
were compared with those over the same sections tak-
en with GTDR data (~ 5 km/px). With the increased
resolution provided by the stereotopo data, we were
able to compare locations of the radar-bright paral-

lel/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 also 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
(Figure 2). In general, ridges are also characterized by
the presence of narrow (< 10 km) valleys on one or
both sides of the ridge, with much more broad depres-
sions at a distance of 100-200 km from the ridge cen-
ter. In all cases, the ridge represents a notable positive
topographic deflection in otherwise flat or subdued
terrain. Given the strikingly similarity to lunar and
Martian wrinkle ridges [2, 5-8], we use a similar nu-
meric elastic continuum model as previous studies
[e.g., 9] to place estimates on the subsurface geometry
of the underlying fault(s).

Results: The features profiled here are remarkably
similar, in morphology and aspect ratios of (cross-
strike) width-to-maximum height, to those of earlier
studies [10,11]. The isolated nature of the ridges and
the presence of intraridge peaks and valleys are re-
markably similar to terrestrial mountain ranges and
implies a similar mechanism of construction (e.g.,
orogeny). Crustal shortening along a décollement is
likely implicated as a major process given the canoni-
cally inferred low water content of Venusian crustal
materials [e.g., 12], 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 presume that this surface more likely represents
Venus’ relatively shallow brittle—ductile transition
[e.g., 13], at least in the lowlands where these ridge
belts are predominantly situated. The results of our use
of the COULOMB software toolkit to numerically
model plausible fault geometry largely support this
interpretation: our best-fit models suggest that these
ridges are fault-related folds atop an extended horizon-
tal thrust fault at around 9 km below the surface, which
terminates about 3 km below the ridge (Figure 3). In
contrast to earlier models (of ridges with narrower
cross-strike width), these models here imply fault stuc-
tures at greater depth with greater horizontal displace-
ment along the nearly-horizontal fault. Given our pre-
vious work, we infer that although the constructional
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mechanisms are similar, there is a direct relationship

between the overall width of ridge belts and the depth

of faulting needed to generate them. This implies that

large listric thrust faults sole (i.e., bottom out) at vary-

ing depths of confinement across Venus. This infer-

ence, in turn, implies either a compositionally hetereo-

geneous crustal material and/or an internal heat flux

that varies with either time or location. \Dylacha
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Figure 2. Profiles of mapped ridges. Vertical exaggeration = 70x.
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Figure 3. Profile of modeled fault. Vertical exaggeration = 10x.




