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The concept of enrichment factors (EF) has been 

introduced about four decades ago as a means of 
speculating on the origin of elements in the 
atmosphere of remote regions [1, 2, 3, 4]. The general 
formula for estimating EFs is: EFcrustEl = 
([El]sample/[X]sample) / ([El]crust/[X]crust) where El is an 
element under consideration, X is a reference 
element, the square brackets indicate element 
concentration, and the subscripts "crust" or "sample" 
refer to the medium from which element 
concentration was measured. The application of EFs 
has subsequently been extended to a variety of earth 
materials to discern between natural and 
anthropogenic sources for elements. However, 
Reimann and De Caritat [5, 6] concluded that this 
extended usage of EFs is "at odds with the original 
concept" and they recommended that such 
indiscriminate use of EFs should be avoided. 

In the geochemical mineral exploration literature 
in the last decade or so, there are some extended 
applications of EFs to geochemical mineral 
exploration [7, 8, 9, 10, 11, 12, 13]. In this 
contribution, using the same soil geochemical data 
used by Sadeghi et al. [14] and Carranza et al. [15], it 
is shown through statistical and spatial analyses that 
using EFs is no better than using logratio-transformed 
data in geochemical anomaly mapping for mineral 
exploration. Thus, following Reimann and De Caritat 
[5, 6] and this present study, it is also recommended 
that the extended use of EFs to geochemical mineral 
exploration should be avoided. 
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