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Introduction:  Wrinkle ridges are common surface 

features on the terrestrial bodies of our solar system. 

They are typically sinuous along strike, have positive 

topography, and are inferred to be contractional in 

origin [1]. A thrust fault and anticline origin for wrin-

kle ridges has commonly been proposed [e.g. 2, 3, 4]. 

The morphology of wrinkle ridges on Venus is not 

well understood. This is largely a result of the low res-

olution of the altimetry data provided by the Magellan 

mission. The altimetry data have footprint sizes of ap-

proximately 10-20 km, which is relatively large com-

pared to the size of individual wrinkle ridges. Im-

proved resolution has been provided by a recently de-

veloped stereo-derived topography dataset that has a 

horizontal resolution of ~1-2 km and a vertical resolu-

tion of ~50-100 m [5].  

A 1:2.5 million scale geological map of the Alpha 

Regio (V-32) quadrangle has recently been completed 

[6]. Among the mapped structural features, a regional 

system of ENE-WSW trending wrinkle ridges was 

identified. We present preliminary observations on the 

morphology of these wrinkle ridges, obtained from 

analysis of 225 stereo-derived topography profiles 

across 20 wrinkle ridges. 

 Methods:  The structural mapping of wrinkle 

ridges produced by [6] was used to inform the con-

struction of topographic profiles; profiles were only 

constructed along mapped wrinkle ridges. Multiple 

profiles were created for each wrinkle ridge, with an 

approximate spacing of 5 km between each profile 

line. Profile lines were constructed perpendicular to the 

local strike of the wrinkle ridge. 

Results:  We report average measurements on the 

morphology of individual wrinkle ridges and of the 

whole population.  

Width.  Average widths for each wrinkle ridge 

range from 7.0 ± 1.2 km to 13.5 ± 1.9 km. The average 

width of all wrinkle ridges is 8.9 ± 1.9 km. 

Height. Average heights for individual wrinkle 

ridges give minimum values of 68.4 ± 33.8 m and 

maximum values of 178.4 ± 62.6 m, with an average 

height for all wrinkle ridges of 116.3 ± 29.1 m.  

Estimates of Shortening and Strain. Estimates of 

shortening due to folding represent the difference be-

tween the initial length of the profile (i.e. the surface 

length) and the length of the profile in its deformed 

state (i.e. the straight-line length), after [3]. Shortening 

estimates have been converted into percentages of 

strain using a ratio of shortening to initial length. Av-

erage shortening estimates for each wrinkle ridge range 

between 1.45 ± 1.40 m or 0.02 ± 0.02%, to 12.26 ± 

10.91 m or 0.18 ± 0.18%. The average shortening for 

all wrinkle ridges is 4.86 ± 2.9 m or 0.06 ± 0.04%. 

Discussion and Conclusions: Analysis of topo-

graphic profiles across wrinkle ridges has yielded an 

average ridge width of 8.9 km and an average ridge 

height of 116 m. Calculations of shortening due to 

folding indicate that the average wrinkle ridge has ac-

commodated 4.9 m of shortening, representing a strain 

of 0.06%. The wrinkle ridges studied here have an 

average aspect ratio of 60:1, representing broad, low-

amplitude features. 

The shortening values calculated here are much 

smaller than previous estimates for Venusian wrinkle 

ridges (1-5%; obtained from structural models and 

analysis of radar imagery) [7] and for wrinkle ridges 

on other bodies [e.g. 3,8]. It should be noted that the 

estimates of shortening presented here represent only 

the component of shortening resulting from folding at 

the surface. Following the methodology of [3], a com-

ponent of shortening is also produced by faulting at 

depth and can be calculated using the elevation offset 

across the ridge. We have not yet been able to quantify 

elevation offsets across wrinkle ridges, and therefore 

the shortening due to faulting, due to complex regional 

topographic gradients in this region. Notwithstanding, 

the low values obtained for shortening due to folding 

suggest that thrust faulting may play a more significant 

role in the formation of these wrinkle ridges. Future 

work will focus on the analysis of potential regional 

trends in wrinkle ridge dimensions, spacing, and short-

ening. We will also attempt to use a variety of more 

complex structural models to evaluate the total short-

ening associated with wrinkle ridges. 
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