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INTRODUCTION

X-ray maps obtained from electron-probe microanalysis al-
low direct observation of the distribution of elements between 
and within phases. The information obtained from X-ray maps 
is invaluable to petrologists in the elucidation and interpreta-
tion of reaction history and pressure-temperature evolution of 
samples and growth history of individual phases. The information 
obtained from X-ray maps is generally qualitative, in the sense 
that absolute abundances of elements across the map are not de-
termined due to the need for standardization, the large amount of 
data processing, and the large acquisition times needed to obtain 
quantitative concentrations. The beneÞ ts of quantitative X-ray 
mapping for petrologists include the ability to obtain quantitative 
mineral compositions and calculate rock compositions, where the 
term rock is used to represent either that portion of the sample 
that is analyzed or a speciÞ ed portion of the map area.

Although the technique for obtaining quantitative X-ray maps 
is not new (e.g., Newbury et al. 1991), software that processes 
quantitative maps and outputs data in a graphical manner that is 
useful to petrologists is lacking. Clarke et al. (2001) published 
a technique for processing X-ray maps using a Bence-Albee 
algorithm (Bence and Albee 1968) and the commercial software 
Matlab. Their procedure calculates wt% oxides from X-ray inten-
sity maps, converts wt% oxides to mol% oxides, and Þ nally re-
calculates cations to a speciÞ ed number of O atoms. The software 

described here also uses a Bence-Albee algorithm, but allows 
backgrounds to be calculated using two different algorithms. It 
also performs spectrometer dead-time corrections that may be 
signiÞ cant if the maps are collected at a high beam current and 
if the electron probe software used during map collection does 
not correct for this before outputting count Þ les. Additional 
calculations available include semi-automated phase identiÞ ca-
tion based on user-speciÞ ed identiÞ cation criteria, calculation 
of phase modes, phase compositions, rock compositions, X-Y 
graphs of compositional parameters, and graphical display of 
maps in grayscale or color. Most calculations can be done over 
the entire map, over a user-speciÞ ed rectangular portion of the 
map, or over an area speciÞ ed by a user-supplied text Þ le that 
lists all pixel coordinates to be considered in a calculation. In 
addition, the program can screen for bad analyses and drop those 
individual pixels from further consideration, strip out portions 
of the map based on phase type and composition, and provides 
basic statistics on phase compositions including mean, standard 
deviation, skewness, and kurtosis. This free software operates on 
a PC with Windows ME, 2000, or XP operating systems.

The three rock samples from which the X-ray maps were 
collected are pelitic schist collected near Mica Creek, British 
Columbia. The example maps were collected on the JEOL 8200 
probe at the University of Calgary Laboratory for Electron Mi-
crobeam Analysis (UCLEMA).
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ABSTRACT

Software for processing quantitative X-ray maps collected on an electron probe microanalyzer 
is described. The techniques used in collection of maps and capabilities of the software to produce 
data useful for petrologic analysis are illustrated using three examples from pelitic schists from Mica 
Creek, British Columbia. The program utilizes a Bence-Albee algorithm to convert raw X-ray counts 
at each map pixel to wt% oxide, and allows for spectrometer deadtime corrections and background 
subtraction. Additional features include phase identiÞ cation, modal analysis, calculation of cations, 
calculation of integrated rock composition over speciÞ ed regions of the map, display of maps and 
compositional graphs, output of compositional statistics, and the ability to remove pixels and screen 
for bad analyses. 

The Þ rst example utilizes a sample lacking phases with signiÞ cant chemical zonation, and outlines 
the basic functionality of the program. The second example compares an integrated map composition 
to an X-ray ß uorescence analysis on the same rock chip. The results indicate it is possible to obtain 
integrated map compositions approaching that obtained from an X-ray ß uorescence analysis. The 
third example compares mean X-ray map compositions for individual phases to means obtained using 
routine point analysis procedures, and the results indicate mean phase compositions obtained from the 
X-ray maps are of generally high quality. The sample in this example contains compositionally zoned 
garnet, and is used to show the ability to remove selective portions of garnet to model the approximate 
change in effective bulk composition during garnet growth.


