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abstract

A Microsoft Visual Basic program, called WinPyrox, has been developed to calculate structural 
formulas of both wet-chemical and microprobe-derived pyroxene analyses. Based on the standard Inter-
national Mineralogical Association (IMA-88) nomenclature scheme, WinPyrox primarily calculates and 
classifies pyroxene groups and then determines a specific pyroxene name with its possible modifiers. 
It is developed to predict cation site-allocations at the different structural positions, including T, M1, 
and M2 sites, as well as to estimate end-members, molar fractions, end-member activities, components 
and activities, and single-clinopyroxene and two-pyroxene thermobarometers. The program allows 
the user to edit and load Microsoft Excel files to calculate electron-microprobe pyroxene analyses 
for different ferric iron estimation methods and normalization schemes. This software generates and 
stores all the calculated results in the output of a Microsoft Excel file, which can be displayed and 
processed by any other software for verification, general data manipulation, and graphing purposes. 
The compiled program code is distributed as a self-extracting setup file, including a help file, test data 
files, and related graphic files, which are designed to produce a high-quality printout from the Golden 
Software’s Grapher software. The self-extracting setup file, which is approximately 12 Mb, may be 
downloaded from http://code.google.com/p/winpyrox/ or can be obtained from author on request.
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IntroductIon

Pyroxenes are important rock-forming ferromagnesian 
silicates in igneous and metamorphic rocks. Although previous 
studies on pyroxenes were focused on petrographic and petro-
genetic aims, today there is a wide range of research providing 
thermometry, barometry, and fO2 conditions. The subcommittee 
on pyroxenes of the International Mineralogical Association 
(IMA) published a classification and nomenclature scheme of 
pyroxene group minerals via its Commission on New Minerals 
and Mineral Names (CNMMN) (Morimoto 1988). The pro-
posed scheme is similar to that IMA’s amphibole classification 
(e.g., Leake et al. 1997, 2004; Yavuz 1999, 2007). Despite its 
incomplete and imprecise form (e.g., Rock 1990), the current 
IMA-88 pyroxene classification scheme allows the derivation 
of a pyroxene formula from chemical analysis obtained from 
wet-chemical and electron-microprobe techniques.

Although several computer programs have been published 
for pyroxene calculation and classification in recent years, re-
stricted attention was given to the estimation of end-members, 
which play an important role in thermodynamic and thermobaro-
metric estimations. Petrakakis and Dietrich (1985) developed 

a FORTRAN-77 subroutine, called MINSORT, to calculate, 
sort, and create data files of microprobe analyses of silicate and 
oxide minerals. Using the MINSORT program, Dietrich and 
Petrakakis (1986) proposed a linear algebraic method for the 
sequence-independent calculation of 11 end-member components 
of pyroxene (i.e., Jd, Acm, Ur, TiTs, CaTs, FeTs, CrTs, Pm, Fs, 
En, and Wo; see Table 1) based on microprobe analyses. Lindsley 
(1986) criticized these 11 independent compositional variables 
and emphasized that in the absence of knowledge concerning 
the energetics of exchange reactions, there should be only nine 
parameters (i.e., AlIV, AlVI, Fe3+, Cr, Ti, Fe2+, Mn, Mg, and Ca). 
According to Lindsley (1986), a 10th independent parameter in 
pyroxene exists when tetrahedral Fe3+ is required by stoichiom-
etry or Mössbauer analysis. McHone (1987) developed a simple 
APL program, called PXC, for calculating pyroxene structural 
formulas and end-members in the sequence proposed by Caw-
thorn and Collerson (1974), which is modified from Kushiro 
(1962). Gómez (1990) presented a compiled program, named 
PX, for pyroxene calculation, classification, and end-member 
components based on the procedure given by Cawthorn and 
Collerson (1974). Rock (1990) introduced a FORTRAN-77 
program for pyroxenes, called PXTAB, discussed some poorly 
described statements in the report, and drew our attention to 
the lack of defined compositional boundaries for certain rare 
pyroxene species, further problems related to adjectival modi-
fiers, and some incomplete, inexact and often ambiguous rules 

* E-mail: yavuz@itu.edu.tr
† This paper is dedicated to the memory of my mother, Ayten 
Yavuz, who passed away in 2011.


