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STATISTICAL TESTS ON UREILITES 
Spitz, AH. 

Because the Student's t-test and linear regression analysis are not valid for 
populations without normal distribution and of small sample size and normal distribution 
cannot not validated for the ureilite populations, these common and simple statistical 
methods are inappropriate for use with the ureilite data. It is not unexpected, therefore, 
that equivocal results were produced with these tests. 

The appropriate category of statistical test to employ for the ureilite data is the 
cumulative frequency distribution function; specifically, the Kolomogorov-Smirnov(K-S) test. 
This test is based on differences between either an observed and a theoretical cumulative 
distribution function (cdf) or between two observed cumulative distribution functions. No 
assumptions are made concerning the underlying distribution in the populations. The K-S 
test was performed both graphically and using a FORTRAN subroutine (9). Both methods 
produced the same results. 

The results of the K-S test indicate no differences in populations for the Antarctic 
and non-Antarctic ureilites, differences in Rb for the Antarctic high shock and low shock 
ureilites (possibly Ir as well) and differences in Co for highly weathered and mildly 
weathered Antarctic ureilites using a significance level of 0.05. Using the strong significance 
level of 0.01, no evidence of samples from different distributions is seen. The elements 
which display differences for the ureilites (Co, Rb and Ir) are not those shown to display 
differences for H chondrites, L chondrites or eucrites (1,10,11). The ureilite data now extant 
must be considered a one data set: separate populations do not exist between Antarctic and 
non-Antarctic ureilite populations when robust statistical methods are applied to the data. 

Additionally, the broader controversy of Antarctic versus non-Antarctic meteorites 
should be considered more rigorously. Results of the K-S test performed on H4-H6 data 
sets found in Lingner et al. (10) indicate that some of the elements which demonstrated 
evidence for different populations using other statistical tests only do so using the K-S test 
with relaxed significance levels. Other elements do not fall into separate populations for 
acceptable significance levels. This exercise reinforces the assertion that the results of 
statistical analysis applied to the Antarctic/non-Antarctic meteorite problem are equivocal 
and must be regarded with wariness. 
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