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Nearest-neighbor analysis can be applied to polygonally patterned 
ground to give a quantitative evaluation of the pattern. This technique - 
was originally developed for geographic studies (I), and it was applied to 
one type of terrestrial patterned ground, mound fields, by Vitek (2,3). 
The nearest-neighbor statistic, R, indicates the degree to which an 
observation departs from an expected random pattern. Possible values of 
R range from 0.00, maximum clustering, through 1.00, a random pattera, to 
2.1492, a hexagonal lattice. Statistically significant R-values occur at 
these clustered, random, and regular nodes (Fig. 1); other values can be 
grouped as MCR (more clustered than random) and MRR (more regular than 
random) (2). 

Previous attempts to describe polygonal ground quantitatively have 
emphasized the number of sides, polygon diameters, and the intersection 
angles of the outlining fractures (4,5,6). The R-statistic is particularly 
valuable in comparing patterns and highlighting differences that are not 
subjectively obvious. The nearest-neighbor technique also eliminates the 
effect of scale, so a variety of patterns cap be compared with each other. 
The ultimate value of the R-statistic may be in conjunction with these other 
measurements. 

For all areas studied thus far, Martian polygonal ground exhibits a 
statistically more-regular-than-random pattern, as shown in Figure 1. The 
large-scale polygons have a lower R-statistic than either of the small-scale 
groups, which suggests that the R-statistic may allow discrimination 
between polygons with different origins. Preliminary results indicate this 
discrimination may be possible for terrestrial polygons, but more data are 
needed. Few polygons, on Earth or Mars, are formed by a single process, 
and this complicates the interpretation. 

The statistically more-regular-than-random patterns are also 
noteworthy in light of the frequent description of these Martian features 
as "random" (6,7,8). Some of these statements are based on a classification 
by Lachenbruch (9), in which "random" systems develop under a relatively 
low applied stress, and new features propagate across the surface in an 
apparently random path. ~achenbruch's classification remains valid, but 
the terminology must be carefully used to avoid the connotation of 
statistical significance. 

Nearest-neighbor analysis is particularly useful in quantitative 
comparisons between patterns. Because the analysis eliminates the effect 
of scale, it can be effectively applied to patterns formed by ice wedging, 
desiccation, lava cooling, and tectonism, as well as polygons that occur 
on the surfaces of other planetary bodies. 
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Statistically significant values 

MCR More-clustered-than-random pattern 

MR R More-regular-than-random pattern 

A Large-scale polygonal ground on Acidalia Planitia 
(R = 1.21) 

B Small-scale polygonal ground on Deuteronilus Mensae 
(Lucchitta, 1983) (R = 1.57) 

c Small-scale polygonal ground on Chryse Planitia 
(R = 1.86) 

Figure 1. The range of possible values for the nearest-neighbor 
statistic (R), showing the values calculated for some Martian 
polygonal ground. 
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