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INTRODUCTION 
In recent years, geologists have come to depend more and 

more on the use of phase diagrams to elucidate conditions of 
formation of a wide variety of rock types. Activity (A) 
diagrams are one type of phase diagram that has proved to be 
extremely valuable in providing a window to understanding 
processes involved in the genesis of economic mineral de- 
posits. This report describes a recently completed IBM- 
compatible microcomputer program for the rapid calculation 
and display of a variety of such diagrams. With the develop- 
ment of accurate thermodynamic databases for minerals and 
aqueous species (see below), this program provides a power- 
ful tool for understanding the physiochemical controls on 

r formation of ore deposits. Copies of the program may be 
obtained by contacting the senior author. 

GENERAL DESCRIPTION 
Gee-Calc is a microcomputer software package consisting 

of programs for calculation of phase diagrams, thermo- 
dynamic databases for minerals and aqueous species, and 
auxiliary programs for viewing and printing of computed 
phase diagrams. The two main ingredients of the Geo-Calc 
package are the programs PTX-SYSTEM and PTA- 
SYSTEM. PTX-SYSTEM calculates complete pressure- 
temperature (P-T), temperature-composition (T-XH,O-CO,), 
and pressure-composition (P-XH,O-CO,) phase diagrams 
and has been previously described (Perkins et al., 1986; 
Berman er al., 1987; Brown er al., 1988). PTA-SYSTEM, 
completed recently and described below, calculates activity 
activity (A-A), temperature-activity (T-A) and pressure- 
activity (P-A) phase diagrams, where activiv refers to the 
thermodynamic activity (or ratio and/or products of 
activities) of any mineral, gaseous or aqueous species. 

The minimum hardware requirements for using the soft- 
ware are an IBM or compatible personal computer with 640K 
memory, and graphics card (CGA, EGA, or Hercules). 
Although a math coprocessor is not required, calculations 
with the PTA program proceed between six to ten times faster 
with a coprocessor installed. The RA Version 2.0 release 
includes the programs described below. 

SOBTWARE PROGRAMS 
PTA: The PTA-SYSTEM !3rogram has been adapted far 

microcomputer use from mainframe programs that are avail- 
able from E.H. Perkins. The ma,jor differences between th,: 
mainframe version and this implementation are that the thrw 
mainframe programs have been combined into one program, 
user input is simplified, several run-time oprions have been 
modified or removed, and the program gewrates and calcu- 
lates each reaction separately rather than generating coeffi- 
cients for all reactions before calculating any individual 
reaction. This last modification was necessary because of the 
limited memory available on most microcomputers for cal-. 
culating and storing a large number of reaction coefficients 

Execution times are dependent on hardware, the most 
important component being the math coprocessor speed. In 
general, AT-compatibles mn approximately I .5 to 2 times 
faster than XT-compatibles and 386 machines run up to IO 
times faster than XTs. Computation time is also affected by 
run-time options, increasing dramatically when calculations 
are carried out in the vicinity of the critical point of water. 
Activity-activity diagrams are calculated rnalny times faster 
than temperature-activity and pressure-activity diagrams be- 
cause the Gibbs free energy functions need to be calculated 
only once in a given run. Total execution time, with a math 
coprocessor installed, should be in the order of seconds for 
systems with less than a hundred possible reactions, minutes 
for systems with several thowand possible reactions, and 
hours for systems with more th several hundred thousand 
possible reactions. 

The output of PTA-SYSTEM can be plotted for visual 
representation of phase relations or inspected from a table. 
The program evaluates all possible reactions in the user- 
specified PTA space. At the user’s option, each point of every 
reaction is tested for stability with respect to a;ll other phases 
in the system, and me&stable extensions are eliminated. If a 
curve is completely outside the pressure-temperature-ac- 
tivity limits of the diagram, any remaining reactions con- 
taining the metastable assemblage are removed from further 
consideration. Finally, all curves written to the plot file are 
labelled with stable assemblages. Run-time options include 
setting the pressure-temperature-activity limits of the di- 
agram, the selection of ideal or non-ideal H,O-CO, (only for 
systems that do not involve aqueous species), and the specifi- 
cation of fixed phase or species activities. The user can also 
specify that only curves stable in the presence of a given 
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