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Mare ridges or '@wrinkle ridges1' have classically been 
described as consisting of a broad arch and an associated 
narrow, sinuous ridge that is often superposed on the arch 
(,23). A detailed examination of these features on the Moon, 
Mars, Mercury, and on the Miocene flood basalts of the Columbia 
Plateau in the northwestern U.S. indicates that the wrinkle 
ridge assemblage consists of arches and three classes of 
ridges. In order to quantitatively characterize the various 
members of the wrinkle ridge assemblage, heights and widths for 
202 structures were determined based on roughly 900 
measurements. Arches and ridges can be distinguished on the 
basis of dimension (figure 1). The size distribution of the 
ridge data forms a continuum but with discernible clustering 
(shown in figure 1). The clusters fall over three orders of 
magnitude in scale and thus, the ridges within these clusters 
are described as first-order, second-order and third-order 
ridges. The arch data define a separate field from the ridge 
data. Regression lines fit to the data are given by a 
logarithmic expression where the slope log m = 0.72 and the 
intercept log c = 0.10 for the ridge data (correlation 
coefficient, r = 0.85) and log m = 1.2 and log c = -2.7 for the 
arch data (r = 0.80) (figure 1). The regression lines can be 
roughly approximated by a width to height ratio (w/h) of 10 for 
the ridges and 70 for the arches. The morphology, dimensions 
and association of the arches and ridges shown in figure 1 are 
described below. Lunar mare arches are broad, gently sloping 
topographic rises ranging from 3-18 km in width and 40-200 m in 
height. The first-order mare ridges are sinuous and often 
strongly asymmetric ranging from 1-5 km in width and 50-410 m 
in height. They are usually segmented occurring in en echelon 
arrangement and many (but not all) are associated with arches 
(,2,3). Second-order ridges are sharp, narrow prominences, 
similar in morphology to the first-order ridges, ranging from 
170-900 m in width and 10-110 m in height. These features 
commonly flank or cap the larger ridges. Third-order ridges 
range from 60-90 m in width and 8-10 m in height and are 
similar in morphology to second-order ridges. The ridge 
assemblages on Mars consist of the same features as their lunar 
counterparts. Martian arches range from 2-14 km in width and 
90-500 m in height. First-order martian ridges range from 1-6 
km in width and 100-570 m in height. As is often the case for 
mare ridge assemblages, some martian ridges are associated with 
arches. Second-order ridges range from 120-930 m in width and 
50-170 m in height. Like their lunar analogs, second-order 
martian ridges often cap or flank the larger ridges. 
Third-order ridges range from 50-80 m in width and 17-24 m in 
height and are also associated with the larger ridges. Only 
arches and first-order ridges are observed on Mercury (see 4). 
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Mercurian arches range from 12-30 km in width and 450-780 m in 
height. Ridges range from 1-6 km in width and 240-700 m in 
height and thus fall in the range of first-order ridges. 
Second and third-order ridges may be present on Mercury, but 
cannot be resolved in the medium to low (200 to 1,200 m) 
resolution Mariner 10 images. The multilayered basalts of the 
Columbia Plateau have been deformed into a series of 
asymmetric, sinuous, segmented and en echelon anticlinal ridges 
that are morphologically and dimensionally similar to 
first-order ridges. Smaller ridges with fold axes that trend 
subparallel to oblique to the larger anticlinal ridges are also 
observed in the basalts (5). These structures commonly occur 
either flanking or adjacent to the anticlinal ridges and are 
morphologically and dimensionally akin to second-order ridges 
observed on the Moon and Mars. Broad rises associated with the 
Horse Heaven Hills ridge and the Rattlesnake Ridge are 
morphologically and dimensionally similar to planetary arches 
and may serve as analogs. Thus, the classification described 
above is offered as a means of facilitating the description and 
analysis of the various members of the wrinkle ridge assemblage 
on the Moon, Mars and Mercury and to allow comparisons with 
potential terrestrial analogs. 
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