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INTRODUCTION

Collection of large amounts of electron microprobe mineral analysis
data from related samples neccessitated development of computer software
to process these data efficiently. A system of computer programs was
developed for calculation of formal cation site occupancies for several
mineral groups (amphiboles, micas, garnets, feldspars, chlorites and
cordierite) and for plotting mineral data. Listings of the computer
programs and examples of output are included to illustrate specific
applications. This system of programs was initially developed to facili-
tate the study of metamorphic rock assemblages. For example, composi-
tional changes of a particular mineral as a function of metamorphic grade
can be visually traced on a cation plot. On a larger scale, the changes
in composition of minerals within an assamblage can be seen, and possible
reaction relationships defined, on an ACFM diagram, a plot commonly used
in metamorphic petrology. (These various plotting options and others
will be discussed more fully below.) The programs are designed to be
flexible so that they can be modified to suit the needs of other users.

The system of computer programs described herein was developed using
the facilities available at the U. S. Geological Survey Reston Microprobe
Facility. The microprobe is a SEMQ (Scanning Electron Microprobe Quantometer)
manufactured by Applied Research Corporation (ARL). Raw count data are
reduced to weight percent values on-line and may be selectively stored,
at the user's option, on a floppy disk to be accessed at a later time
(see McGee, 1983 for a detailed description of the data reduction and
storage program used). A1l of the SEMQ software is written in ARL Extended
Basic (ARLEB) and data are initially stored on an ARLEB-formatted disk
(McGee, 1983). The programs described here are run on a Digital Equipment
Corporation (DEC) PDP-11/23 microcomputer with 128 kbytes memory and a
RX-02 floppy disk drive using MINC (Modular INstrument Computer) BASIC, a
software package that incorporates a BASIC language interpreter and an
operating system that is similar to the DEC RT-11 system with single-job
monitor. Both the ARLEB system and the MINC system use the same hardware
which facilitates transfer of the microprobe data. The data are transfered
from the user's ARLEB disk to a MINC formatted disk by means of an
interfacing program, RDARL4, described by Huebner (1983). RDARL4 contains
several different data file formatting options; the one used in many of
the programs described here is option 7, BASIC data file for silicate
mineral recalculation. Data are plotted on a Bausch and Lomb, Houston
Instruments (HI) DMP-7 plotter which uses high-level language.

Extra workspace is required when using the MINC system to run three
of the programs described in this report - AMPHI, MICA and GARN. When
the extra space command is executed, MINC adds 2048 words to the workspace.
Additional workspace may not be necessary on other systems. Program
GARN contains three overlay segments. The use of overlays could be
eliminated or the number of overlays needed reduced on another system;
Tines would have to be renumbered sequentially and the "overlay" commands
eliminated.



DESCRIPTION OF DATA FILE FORMAT

An example of the BASIC data file format generated by RDARL4 and used
as input for most of the programs described in this report is given in
Appendix I. The first record of the data file contains a numeric flag,
originally generated by RDARL4 to indicate oxide or element weight percent
data. Only oxide weight percent values can be used in the programs described
in this report, so the value of the flag must be 1. Lines 2 through 19
are a list of the 18 elements contained in the file, in the order in
which they appear in the following analyses. Two lines preceed each
analysis and provide information about it. The first of these lines
contains the analysis number, which is assigned to the analysis when it
is initially stored on the user's ARLEB disk, and the analysis title or
label, which is provided by the user also at the time the analysis is
obtained and stored. The second of these two lines contains the name
of the ARLEB file of analytical parameters used to collect the data (*HBBT
in the example), followed by the number of oxygens used for stoichiometric
cation calculation. The next 18 lines of each analysis contain pairs of
oxide weight percent and calculated cations (obtained from the ARLEB file)
for each of the 18 elements listed at the beginning of the file. A maxi-
mum of 14 elements can be obtained from a probe analysis and stored in an
ARLEB file; as discussed below, 18 elements were chosen to cover a wide
range of mineral groups.

Ferric iron, designated FC in the data file, is included even though
the microprobe cannot distinguish between ferric and ferrous iron (all iron
is reported as ferrous in microprobe analyses). The inclusion of Fep03
allows the user to construct files for data for which ferric iron is
reported or calculated.

Since different minerals are often analyzed for different groups of
elements, the 18 elements contained in the data file were chosen to include
those elements most commonly analyzed in a wide range of silicate (and
oxide) minerals. Data for elements not analyzed are reported as zeros
by the RDARL4 program. Since the the name of the analysis package is
given for each analysis there should be no confusion on the part of the
user as to whether specific elements were analyzed or not.

This format is flexible in that it allows data from minerals analyzed
by different analysis packages to be stored in one data file, i.e. all
mineral data from one sample can be stored in one data file, helping to
keep the number of files to a minimum. This is not a trivial matter when
analyzing several different minerals in each of many samples. If analyses
from one sample are collected during different microprobe shifts and are
not stored in the same ARLEB data file, the data files generated by
RDARL4 can easily be concatenated to create one "master data file" for
that sample.

Since data from different mineral species can be stored in the same
file, different analytical programs, each concerned with calculations for

a specific mineral group, can read the same data file. Each mineral
type can be identified by a two letter code which would be the first
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two characters of the analysis label. Each program utilizes this identi-
fication system and has the ability to sort through the data file,
accepting and processing only those analyses from a particular mineral
group. For example, in the data file shown in Appendix I, the first
analysis, an amphibole, is identified by the code "AM"; the second
anlysis, a sphene, is identified by the code "SP". The amphibole site
occupancy program, described below, searches for the string "AM".

If an analysis is mislabelled when it is initially stored, the file
created by RDARL4 can be corrected prior to running any of the recalcu-
lation programs, using a text editor.

It should be noted that users who wish to adopt the above described data
file format, but whose data are not stored on disk, can create the data
files by using a text editor. If the amount of data is small, it
is less time consuming to enter the data directly in the format given in
Appendix I. However, if a large volume of data is involved the following
method of creating data files is suggested, for which an auxilary refor-
matting program written by the user will be needed. Create a data file
containing, for each analysis, the two lines giving the analysis number,
analysis label, analysis package name and number of oxygens for cation
calculation, as described above. Follow these lines by the oxide weight
percent for only those elements analyzed, in the order they appear in their
original form (microprobe output, journal article, etc.). This data
file can then be read by the auxiliary program which will calculate cations
and reformat the data so that it is in the same format as that generated
by RDARL4. This method helps to keep transcription errors to a minimum
and the time spent writing the auxiliary reformatting program is small
compared to the time spent reordering and entering large amounts of data
by hand.

DESCRIPTION OF PROGRAMS

A brief description of the analytical programs developed and written for
the MINC Basic system is presented in this section. Listings of the programs
are included in Appendices II - X and XVIII - XIX. A flow chart (Fig. 1)
provides a summary of what programs are currently available and what:
options they provide. Auxilary programs, such as those used to concatenate
files or provide hard copies of the data files will not be described here
because these operations are similar to those performed by standard RT-11
utilities. However, examples of such programs are available, upon request,
from the author.



Programs for calculating cation site occupancies

Programs for calculating cation site occupancies are available for the
following minerals (program names in parentheses): amphiboles (AMPHI),
micas (MICA), chlorites (CHLOR), cordierite (CORD), feldspars (FELD)
and garnets (GARN). The procedure used to calculate cations and oxygen
equivalents of F and C1 is given in Deer, Howie and Zussman (1966).

Each program generates a data table (examples are given in Appendicies II
- VII) listing the oxide weight percents and calculated cations, formally
partitioned into the appropriate sites for that mineral for each analysis.
If the cations read in from the data file have been calculated on a
different formula basis than the programs use, then in all programs,
except GARN, the cations will be recalculated. The number of oxygens
used for cation calculation is given below for each program. In programs
AMPHI, MICA, CHLOR, CORD and FELD, the user has the option of calculating
ferric iron by indicating what fraction of the total iron present in the
analyses should be converted to ferric iron. In GARN ferric iron is
calculated assuming ideal stoichiometry. Al1 of these programs expect
the input data file to be in the format illustrated in Appendix I.

Program AMPHI calculates cations on the basis of 23 oxygens for
amphibole minerals and cation site occupancies following the method
outlined by Leake (1978). If F and C1 are reported the oxygen equivalents
of these anions are calculated and water is calculated by charge balance.

A Tisting of the program is given in Appendix II, followed by an example

of the data table it generates. An example of the input expected by AMPHI
and used to generate the data table shown is also given. The input expected
by the other site occupancy programs is similar and this example may be
referenced for these program as well. Similar programs have been presented
by Goff and Czamanske (1972) and J.H. Hammarstrom (oral communication,

1982) for calculating amphibole structural formulae.

Program MICA calculates cations and site occupancies for mica minerals
on the basis of either 11 or 22 oxygens. Oxygen equivalents of F and C1
and water are calculated as in AMPHI. A listing of the program is given in
Appendix III, followed by an example of the data table generated by MICA.
J.H. Hammarstrom (oral communication, 1982) has developed a similar pro-
‘gram for calculating structural formulae of mica minerals.

Program CHLOR, for chlorites, calculates cations on the basis of 28
oxygens and calculates a theoretical value for water from charge balance.
A listing of the program and an example of the data table it produces
are given in Appendix IV.

The program to calculate site occupancies for cordierite, CORD, is
listed in Appendix V, along with an example of its data table. CORD

uses 18 oxygens for cation calculations.

Program FELD gives the user the choice of calculating cations to either
8 or 32 oxygens. It also calculates mole percent of the feldspar end
members CaAl7SipOg (An), NaA1Si30g (Ab), KA1Si30g (Or) and BaAl,SipOg (Cn).
An example of the data table it generates and a listing of the program
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are given in Appendix VI.

GARN, calculates cation site occupancies and end members for garnet
minerals. It assumes that the cations read in have been calculated on
the basis of 12 oxygens; the program will not recalculate cations if 12
was not used. Cations are normalized to a sum of 8. Ferric iron is
then calculated, if warranted. Cations are then recalculated an the
six most common garnet end members Ca Cr Si 0 (Uvar), Ca Fe, 354 0
(And Mg3A12$1 012 (Pyr), Mn3A12$13012 (gpes) Ca3A12$13012 (EY‘OS) ang

Si 304 %A]m) are calculated from them, using the method and
%e calcu1at1on presented by Rickwood (1968). Percent of the cations

a11ocated to the six end members and the cation residuals are printed
for each analysis, as shown in the example data table in Appendix VII.
Analytical uncertainy may affect the achievement of charge balance, and
adjustment of multivalent state cations may not be necessary. Since
silica is the most abundant oxide in garnets, the amount of silica necessary
to achieve ideal stoichiometry is given for each analysis (a detailed
discussion of redox calculations and user evaluation of such recalculated
data is given by Freeborn et al., unpub. data). This information can be
used to evaluate the data. A listing of the program which consists of a
main program, GARN, and three overlay segments, GARN2, GARN3 and GARN4,
is given in Appendix VII.

Program structure

A11 of the cation site occupancy programs described above follow the
same general format. Using AMPHI as an example, the general program
structure will be reviewed. User input is described in the next section of
this report. The programs consist of segments, each segment concerned with
a specific calculation or operation. Sequentially, these are (line
numbers as used in AMPHI, Appendix II):

lines 120-385: dimension arrays; fill arrays conta1n1ng row labels (A$),
formula weights of oxides (A), number of anions per oxide formula -
(B), number of cations per oxide formula (C).

1ines 390-535: all user input is requested; files and 1ine printer are
opened if requested by the user.

lines 537-653: data file (defined as File#l, line 510) is read in. If
the sort option is being used (user provided sort string, M2§,
line 450) a test is made (1ine 570) to check if the first 2 charac-
ters, M8§, of the title, T$, are the same as M2$; if yes, the
analysis is accepted and the oxide weight percent values are
stored in array D; if no, the analysis is read in but the data
are not stored. When the data table is printed, a maximum of 10
analyses fit on one computer page (print-header must be set at
the top of the page -- reminder given in line 485). Therefore,
only 10 analyses are accepted for processing at a time (counter
N2). When the end-of-file is reached, counter C4 is set to 1.
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lines 660-690: oxide weight percent values used in AMPHI are reordered
and stored in array Y.

lines 720-850: Fe,03 is calculated using Fe*t3/Fe total value (B7)
supplied by the user in line 400; cations are calculated on the
basis of 23 oxygens; oxygen equivalents of C1 and F, Y(16,J)
Y(17,J) and a theoretical value of water, Y(19,J), are calculated.

lines 970: program branches to subroutine where formal cation site
occupancies are calculated (GOSUB 1590).

lines 980-1040: site occupancy cations are written to output disk
(File#4) if user responded yes (R3$=Y) to prompt in lines 455-460.

lines 1069-1520: data table is printed at 1ine printer if user re-
sponded yes (Q2$=Y) to prompt in line 480; program branches to
subroutine to choose row lables from array A$ (GOSUB 1930).

1ines 1530-1580: test is made (1ine 1530) for end-of-file (C4=1?);
if yes, files are closed and the program terminates; if no the
program loops back to 1ine 539 and, if the data table is being
printed, a form-feed is executed (Print#2, Z$), counter N2 is
reset to 0, more analyses are read and the above-described
calculations are repeated.

lines 1590-1915: subroutine to calculate formal site occupancies.

lines 1930-2070: subroutine to choose row labels from AS.
User input

The following prompts, given below in capital letters, request user
input. In general all of the cation site occupancy programs issue the same
prompts and follow the same format for user input (see example, Appendix II).

ENTER RUN TITLE: This title is printed at the top of the data table.
If no title is desired, input a carriage return.

ENTER FE+3/FE TOTAL: For example, 0.25 indicates that 25% of the total
iron should be converted to ferric iron. Enter 0 (zero) if no adjustment is
desired; all iron is then assumed to be ferrous. If an analysis is read
in which contains ferric iron this variable is ignored by the program.

This prompt is not used in GARN.

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY: SY1:56848.DAT is an example
of the format expected.

ARE YOU SORTING? (Y OR N): The user has the option of sorting specific
analyses from the data files by using a two character sort string as the
first two characters of the analysis label. If the user responds no (N) to
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this prompt, all analyses in the data file are accepted for processing.
If he responds yes (Y), the following prompt is issued.

ENTER 2 CHARACTER SORT STRING: The user is now asked to input the sort
string. In programs MICA and FELD the user can specify more than one

sort string.

DO YOU WANT TO CREATE A DISK OUTPUT FILE CONTAINING SITE OCCUPANCY
CATIONS? (Y OR N): The user has the option of creating a file containing
the cations as they are calculated by the various programs. The prompt
is given in AMPHI, MICA, CHLOR, and CORD. These files can then be used
as the input files for the plotting programs PLAMPH, MICAPL and CHPLOT
(PLCORD is in preparation) respectively, described later in this report.
If the user responds yes to this question, the following prompt is issued.

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY: The user is now asked to
provide a name for the data file to be created.

GARN provides the option of creating two output files, one containing
the end members it calculates and a second containing the recalculated
oxides and cations. If the user chooses one or both of these options, he
is asked to provide a name for the output file(s). These files can then
be used as input files for the ternary plotting programs GAPLOT, which
reads the end member file, and GRNPLT, which reads the oxide-cation file.

KEYPAD EDITOR ERROR CHECKING? (Y OR N): If the user has either edited
his data file or created it using a text editor, there is the potential
for format errors. If the user responds yes to this prompt, then each
analysis number and title are printed on the video screen as the program
reads the data file, whether or not an analysis is selected by the sort
routine. Execution of the program will terminate if the program is
unable to successfully read the file due to a format error, but the user
will know at which analysis this occurred. He will then be able to
correct the format error and reexecute the program.

DO YOU WANT DATA TABLE PRINTED? (Y OR N): The user has the option of
obtaining a hardcopy of the data table (this prompt applies to all of the
site occupancy programs except FELD, in which the data table is the only
output). This option is included for the following reason. A user may
first wish to generate the data table and evaluate the data, possibly
deleting bad analyses, before generating a cation output file. The site
occupancy program can then be run again to do this, without reprinting
the data table.

4 In programs FELD and MICA the user is also asked to specify the number
of oxygens for cation calculation (8 or 32 and 11 or 22, respectively).



Plotting programs

Summary of HI plotter commands

Before the plotting programs are described, a brief summary of the

plotter commands (which are specific to the HI plotter) will be given.

This will allow potential users who have other systems to follow the sequence
of plotting steps and adapt them to their own system. The HI plotter
commands are as follows:

@

rr o <

Ln -

- deselects the plotter

;¢ - selects the plotter

- pen up
- pen down

- send pen to "home" position (defined as the lower left-hand corner of
the plotting surface)

- indicates pen movement in "absolute" coordinates (that is, with respect
to the origin (0,0), which can be the home position or any user-defined

coordinate on the plotting surface)

- indicates pen movement in "relative" coordinates (that is, with respect
to the current pen position)

"L" indicates that a line is to be drawn; "n" is an integer, 0-9,
which indicates line type, as follows:

line type O —_ —— — line type

-—— o — - am— —

5
6
_______ 7
8
9

WM -
|
1
i
|
1
|

Srhfsss... - "S" indicates characters are to be drawn and is used in the

programs XYPLOT, TERPLT and TETPLT to label the axes.

"v" indicates the angle of rotation at which the characters
are to be drawn:

r=1 for 0° rotation r=2 for 90° rotation
r=3 for 180° rotation r=4 for 2700 rotation

"h" defines the height of the characters:

1 for 0.07" h=2 for 0.14" h=3 for 0.28"
4 for 0.56" h=5 for 1.12"

h
h



"B" is a space or comma

"sss..." is the string of characters to be drawn
" " the underscore indicates the end of the character string and
exits the routine

Mhm - "M" indicates that a marker (or plotting) symbol is to be drawn

"h" is defined as above for drawing characters

m" is the code for the symbol to be drawn:

m=0 for + m=1 for X m=2 for O
m=3 for © m=4 for A m=5 for X

When using the MINC system all plotter commands must be converted to
strings before being sent to the plotter. For example, in 1ine 520 of
program XYPLOT (Appendix VIII), the command to raise the pen, "U", is con-
verted to "U$" (U$='U'). Strings may be added together to form one longer
string consisting of a sequence of commands.

Plotter commands are sent to the plotter using the "COUT" command.
Its format is: COUT(mode,string-name,string-length,channel number).
In all of the plotting routines described in this report, the standard
mode is used. This is the default mode and allows program execution to
continue while transfer to the plotter continues. String-length refers
to the number of characters in the string; 255 is the maximum allowed by
MINC. Channel 0 is used in the plotting programs as the serial channel
for carrying output characters. For example, in XYPLOT, line 520, the
commands to deselect the plotter, “@“i and select the plotter, ";:", are
converted to the string "A$" (A$="@;:'). 1In line 590, A$, consisting of 3
characters, is sent to the plotter, using the default mode, via Channel O:
couT(,A$,3,0).

Programs for drawing and labelling axes

XYPLOT: Program XYPLOT, modelled after the ARLEB program "IPLOT"
(McGee, 1983), draws and labels a Cartesian coordinate system. A listing
of the program is given in Appendix VIII. The plot is 8 by 12 inches.
User input consists of labels for the X and Y axes, a title for the plot
and the ranges for both axes.

TERPLT: Program TERPLT, also modelled after the program "IPLOT"
(McGee, 1983) draws and labels a ternary diagram. The triangle is 10
inches on a side. A listing of the program is given in Appendix IX.
User input consists of labels for the three apices and a title for the
plot.

TETPLT: Program TETPLT draws and labels a tetrahedron. A listing of the
9



program is given in Appendix X. User input consists of labels for the four
apices and a title for the plot. In addition, the user must supply values
for four parameters which control the orientation and size of the tetrahedron.
These are: angle alpha, in degrees, which is the angle of rotation about the
z-axis; angle theta, in degrees, which is the angle of rotation about the
x-axis; parameter E, which is the perspective point for viewing the tetra-
hedron and controls the amount of foreshortening; and scaling factor S, which
controls the size of the tetrahedron. The following initial values are
suggested for a new user: o = -65°9, o = 80°, E = 30, and S = 1200.

For a more detailed explanation of the geometric projections used in
tetrahedral plotting the reader is referred to Spear (1980, 1982).

Programs for plotting mineral data

The site occupancy programs AMPHI, MICA, CHLOR and CORD, at the
user's option, generate output files containing the calculated site occ-
upancy cations. These files can then be read, respectively, by the plotting
programs PLAMPH, MICAPL and CHPLOT (PLCORD, in prep.) which are described
below. Program GARN can generate two output files, one containg recalculated
oxides and cations which can be read by the plotting program GRNPLT, and
a second containing the calculated end members which can be read by the
plotting program GAPLOT. Listing of the programs are given in Appendices
XI - XV.

Format of plot files generated by site occupancy programs

Each plotting file has a different format, but the general file struc-
tures are the same. A copy of a plotting file generated by AMPHI is shown
in Appendix XVI and will serve as an example. The first 1ine of each file
contains the name of the file originally read by the site occupancy
program which generated it. The first 1ine of each analysis contains
the analysis number. This line in MICAPL also contains the sort string
for that analysis. This is done so that the user may plot different
mica minerals from the same sample using different symbols, again by
sorting on the string. If the user did not sort when he ran MICA, a
dummy sort string, MI, is substituted. This line is followed by the
cation and anion data (for amphiboles, micas, chlorites and cordierite),
one value per line. The order of the data is the same as reported in
the corresponding data table and is given in Table 1.

10



Program st

PLAMP
(ternary a
easily).

ructure - PLAMPH, MICAPL AND CHPLOT

H, MICAPL and CHPLOT are used for plotting cations in X-Y space
nd tetrahedral plotting routines could be added relatively

The three programs are similar in structure; using PLAMPH as an

example, this structure will be reviewed briefly below. Plotter commands

have been
discussed

lines

1ines

Tines

Tines

lines

Tines

1ine

defined in a preceeding section of this report and will not be
here. Line numbers are as used in PLAMPH (Appendix XI).

130-178: plotter commands are converted to strings; line printer
is accessed as File#2; Q4, counter for printing of plotting para-
meters and colunm headings, is set equal to O.

180-280: wuser input is requested - name of data file, N$ and
plotter symbol code, S; N$§ is opened as File#l; the first

record of the data file is read (A9$, the name of the data file
initially read by AMPHI, from which the PLAMPH file was created);
72, counter for relative plotting is set equal to 0 (the first
data point is plotted in absolute coordinates; after it is
plotted, Z2 is incremented by 1 (1ine 955) and subsequent points
are plotted in relative coordinates, allowing for more rapid
plotting).

290-570: plotting options are chosen (parameters X and Y);

the options are printed both on the video screen (1ines 290-310)

so that the user may choose the parameters of interest and at

the line printer (lines 460-570) for later reference; user

must input the minimum and maximum (i.e. ranges) for X

(P3 and P4) and Y (P5 and P6); after the plotting options are

chosen, Q4 is set to 1, so that if a second data file is read

after data from the first file are plotted, this part (lines

fgo-sggg of the program is skipped and execution continues at
ine .

580-855: analyses are read from the file (and plotted) one

at a time, with cation values being stored in array D; values
for the plotting parameters are calculated from the cation
values in lines 610-660; Pl and P2 are the X and Y coordinates
and are defined in lines 710-855.

900-975: the position of the point on the plot (P7,P8) is
calculated and the point is plotted; the relative coordinate
is defined in 1ine 960.

977-1010: if Z2=0 (for first analysis only), the column headings
are printed; subsequently only the analysis# (N2) and coordin-
ates are printed.

1030: program loops back to line 580; a check is made for the

end-of-file; if negative, the next analysis is read in and the
above described calculations are repeated.
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1ines 4000-5000: if the end-of-file is reached (1ine 580), File#l
is closed and the plotter pen returns to the home position;
the user now has the option of plotting data from another file
on the same graph; if he chooses not to plot (R$=N, line 4015),
File#2 is closed and the program terminates; if R$=Y, the pro-
gram loops back to line 180 and a new data-file name is requested.

Plotting options

In order to evaluate different parameters for different mineral
species, each program contains different plotting options. Other options
may be easily added. For X-Y plots the user specifies which parameter
is to be plotted on each axis. An example of a plot and its accompanying
printout, generated by PLAMPH, is shown in Appendix XVII. The input used
to generate this plot is also given. The other plotting programs follow
the same general format for user input. The plotting options are listed
at the beginning of the printout with the two parameters chosen for that
plot indicated. In the example A1IV + Fe+3 + Cr (option 6) and Na in A
(option 13) were plotted. The data files accessed are listed for reference.
The code for the plotting symbol is given for each group of analyses
plotted. The coordinates for each analysis are then listed. Note that
the first ten analyses from file SY1:S6954.DAT are the same as those in
the data table in Appendix II. Output from the other plotting programs
follows the same format.

PLAMPH - current X-Y plotting options:

A1IV + Fe+3 + 2Ti Ca + Na in M4 A11V Mn

(Fe + Mn)/(Fe+2 + Mn + Mg) 100Na/(Na + Ca) A1VI Na in M4
AIVI + Fe+3 + Ti + Cr Na in A +K Ti K

Mg/(Mg + Fe+2) Na in A

MICAPL - current X-Y plotting options:

A1VI Fe+2 + Mg + Ti + (Si-3) ATIV + ATVI + Fe+3
A11V (Fe+2 + Mn)/(Fe+2 + Mn + Mg) Ti

CHPLOT - current X-Y plotting options:

AT1V Mg/(Mg + Fe+2) Total Al Si
AlVI Mn + Fe + Mg Mn

GAPLOT - current ternary plotting options:

Uvar And Pyr Sbés
Gros Alm Alm + Pyr

GRNPLT - current ternary plotting obtions:

AFM ACFm AKFm Mn-Fe-Mg
12



Molecular proportions are calculated and plotted for the first three options.
Parameters are defined as follows:

AFM: A=A1503+Fep03-K20-Nap0 (top component)
F=Fe0+Mn0 %1eft component)
M=Mg0 (right component)

ACFm: A is the same as defined for AFM plots.
C=Ca0 (left component)
Fm=Fe0+Mn0+Mg0 (right compont)

AKFm: A is the same as defined for AFM and ACFm plots.
K=K»0 (left component)
Fm 1s the same as defined for ACFm plots.

The fourth option plots the cations Mn (as the top component), Fe
(as the left component) and Mg (as the right component).

User input

The following prompts, given below in capital letters, are issued by
the programs described above.

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY:

ENTER CODE FOR PLOTTER SYMBOL: 0,1,2,3,4 or 5. The symbols which
correspond to each symbol code are given in the discussion of plotter
commands, above.

CHOOSE X,Y: The parameters which can be plotted for each program are
listed on the video screen, each with a numeric code. Here the user is

asked to input the code for the parameter he wants plotted on each axis.

INPUT X MIN, MAX: and INPUT Y MIN, MAX: The user must supply the
ranges for the X and Y axes.

In program MICAPL, the user may sort his analyses using the two
character sort string as discussed above. User input for ternary plotting
program GAPLOT is essentially the same, with the user indicating which
three parameters he wants plotted. In GRNPLT, the user specifies which
plot he wants - AFM, ACFm, AKFm or Mn-Fe-Mg.

Programs for plotting mineral assemblages

Two other plotting programs, PLDATA and TETPT, have also been developed.
Both programs expect data to be input in the format specified in Appendix I,

13



i.e. the same format as is used for the site occupancy programs. The
programs can therefore read the same files as the site occupancy programs.

Program PLDATA has several options for plotting data in ternary space.
Molecular proportions are calculated for three options - AFM, ACFm and AKFm.
Parameters are defined and positions of points are calculated as in GRNPLT
described above. These options are useful for plotting metamorphic mineral
assemblages. Two other options allow the user to plot pyroxene and
feldspar end-members. For pyroxenes, mole percent of the end members
CaSi03 (Wo), MgSiO3 (En) and FeSiO3 (Fs) are calculated, with no
adjustments made for ferric iron or other pyroxene components. Positions
of the points are calculated assuming that Wo is the top component, En
the left component and Fs the right component. Similarly, feldspar end
members (mole percent) are calculated and plotted using (Or + Cn) as the
top component, Ab as the left component and An as the right component.

A listing of the program is given in Appendix XVIII. An example of the
output, an AFM plot and its accompanying printout is also included. The
name of each data file accessed is printed. If the user is sorting,
then the sort string, AM in the first group of analyses in the example,
is printed. The number on the same line as the sort string is the plotter
symbol code used for that group of analyses. After the amphibole data
were plotted biotites (BI) and cordierites (CD) were plotted from the
same data file. If the sort option had not been used then all analyses
in the data file would have been plotted. (The plot shown in Appendix
XVIIT was drawn and labelled using the TERPLT, described above, and the
points were plotted using the PLDATA.) Analogous output is produced
using the other options.

TETPT calculates the position of points within a tetrahedron and
plots them. The program was written using the algorithm presented by
Spear (1980). A 1listing of the program is given in Appendix XIX. The
program currrently has options for plotting molecular proportions calcu-
lated from the input oxide weight percent values on three diagrams:
ACFM, AKFM and ACFmK, which are also useful diagrams for plotting mineral
assemblages. The example given in Appendix XIX was generated using the
ACFM option. As in PLDATA, TETPT generates an accompanying list of the
coordinates for each point plotted. In the example, amphiboles (AM),
biotites (BI), pyroxenes (PX) and plagioclase feldspars (PL) from the
same data sample (and data file) were plotted, each with a different
symbol. The code for the plotter symbol is printed on the same line as
the sort string. (The plot shown in the example was drawn and labelled

using the program TETPLT and the points were plotted using TETPT. Alpha
= -65°, theta = 80°, E = 30 and S = 1200 were used; note that the

figure in Appendix XIX is a photo reduction.) Components used in the
plots and their positions on the diagrams are defined as follows.

ACFM: A=A1,03+Fep03-K20-Nap0 (top component)
C=Ca0 ?1eft component)
F=Fe0+Mn0 (bottom component)
M=Mg0 (right component)

AKFM: A, F and M are defined as for ACFM plots.
K=Ko0 (left component)

14



ACFmK: A and C are defined as for ACFM plots.
K=K20 (right component)
Fm=Fe0+Mn0+Mg0 (bottom component)

User input

PLDATA and TETPT request similar user input. The prompts are given
below in capital letters.

CHOOSE PLOT: The user is asked to specify the plotting option desired.
ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY:

KEYPAD EDITOR ERROR CHECKING? (Y OR N): This prompt is explained in
the section describing the site occupancy programs and will not be
repeated here.

ARE YOU SORTING? (Y OR N): This prompt is also explained in the pre-
ceeding section. As in the other programs, if the user chooses to use this
option, he is asked to provide the two character sort string.

CHOOSE CODE FOR PLOTTING SYMBOL 0,1,2,3,4 or 5: This prompt is
explained above.

After the analyses from the first data file are plotted the user has
the option, if he has plotted only one mineral type from the data file
(i.e. he has used the sort option), to plot additional mineral data
from the same file. If the user responds yes to the prompt 'DO YOU WANT
TO PLOT MORE DATA FROM THIS FILE ON THIS GRAPH? (Y OR N)' he is asked to
input the code for the plotting symbol desired and a new sort string.

The user may plot as many different minerals on one diagram as he desires.
If the user did not use the sort option (i.e. he plotted all data from

one data file) or chooses not to plot additional data from the same data
file, he now has the option of reading a new data file and plotting data
from it. The user may do this by responding yes to the prompt 'DO YOU
WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH? (Y OR N)'. He is

then asked to provide the name of the new file, a sort string if he is
sorting and a plotting symbol code. The user may read in as many data
files as he wishes. A 'no' response to this prompt terminates the program.

Program TETPT also requests the four parameters alpha, theta, E and S
which control the size and orientation of the tetrahedron and allow the
program to calculate the positions of the points within the tetrahedron.
These parameters are defined in the discussion of the program TETPLT.
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Appendix I. Format of data files for site occupancy programs

1

SI

TI

AL

FC

CR

FE

ZN

MN

NI

MG

CA

SR

RA

NA

K

P

F

CcL
1,AM S69-54 D-1

¥HBBT »23.000

56081! 70774
0039’ 00040
1.80, 0.290
0.00, 0.000
0.03, 0.003
0.52, 0.060
00007 00000
0.34, 0.039
0.009 00000

23.93» 4.880
13.15, 1.928
0.00, 0.000
00007 0.000
0013' 00034
000?! 00012
00007 00000
0029' 00126
0.00r 0.000
2+SP S569-54 D-2
*HBBT » S.000

30.14y 0.998
38.92y 0.969
0.88y 0.034
0.00y 0.000
0.01y 0.000
0052’ 00014
0.00y 0,000
0.40, 0,011
0.00y 0,000
0023, 00011

27.48y 0.975
0.00, 0,000
0.00s 0,000 ]7



Appendix II. Listing of AMPHI

100
102
1035
110
120
130
170
180
190
210
230
240
260
270
280
290
300
310
313
330
340
345
347
360
363
367
380
383
390
400
410
420
430
430
4SS
4460

463

470
473
480
483
sto
520.
523
533
533
536
537
s3e
539
S4S
550
$54
ss7

560

563
567
520
373
580
385
S$90

93

00
622
4630
650
651
453
660
643
670
475
680
490
720

30

40
750
760
770

PRINT‘PROGRAN AMPHI FOR RECALCULATION OF ANPHIBOLE ANALYSES’

PRINTNUMBER OF OXYGENS = 23°
REM RECALCULATION OF MICROPROBE AMPHIBOLE DATA-M.FLOHR 9/82

REM MODIFICATIONS BY J.3.HUEBNER 9/82IFLOHR MODIFICATIONS S5/26/83

DIM AS(214),AL14),B(14),C(14),D(18+,10),T8(48),»¥(14,10)

DINM QC10),X(10),2(14,10),Y(48,10),F(10)

READ As

DATA /8102/AL203/FE203/FE0/NGO/CAQ/NA20/K20/TI02/MN0D/

DATA BAO/CL/F/CR203/5UM/CL=0/F=0/SUN/H20 CALC/SUN/

DATA SI/ALIV/ T/ALVI/FE+3/FE+2/MB/TI/HN/CR/ M1-N3I/NN/

DATA FE+2/MG/CA/NA/ NA/NA/K/CA/ A/CATSUM/F/CL/OH CALC/

DATA ANSUM/FE!FE+MG/MGING+FE/

FOR I=1 TO 4

READ D$

AS=AS+DS

NEXT I

REM A=FORMULA WT OXIDES, B=$é ANIONS/OXIDE FORMULA

REM C= & CATIONS/OXIDE FORMULA OR ANIONS

FOR I=1 TO 14\READ A(I)

DATA 60.09+101.94¢159.7,71.85+40.32,56.08+41.982,94.2,

DATA 79.9+170.94+153.36+¢35.457,19,152.02

NEXT I

FOR I=1 YO 14\READ B(I)

DATA 2+3+3010lr19191¢20101010s1¢3

NEXT I

FOR I=1 TO 14\READ C(I)

DATA 102020101 019292080Ls29s2,1+2

NEXT I

PRINTENTER RUN TITLE: ‘\INPUT B¢

PRINYENTER FE+3/FE TOTAL= ‘ I\INPUT B7

PRINT'ENTER NAME OF DATA FILE AS SYn!XXXXXX.YYY’\INPUT N$

PRINT‘ARE YOU SORTINGTC(Y OR N): “1\INPUTSBS

IF ASC(88%)<>B9 GOT04SS

PRINTENTER 2 CHARACTER SORT STRING ‘\INPUT M2s

PRINT’DO YOU WANT TO CREATE A DISK OUTPUT FILE WITH SITE OCCUPANCY’

PRINT’CATIONST (Y OR N)’\INPUT RIS\IF ASC(R3I$)<>89 GOTOA7S

PRINTZENTER OUTPUY FILE NAME AS SYNIXXXXXXIYYY’NINPUT N3¢

OPEN N3$ FOR OUTPUY AS FILESA\PRINT&4,N$

PRINT’KEYPAD EDITOR ERROR CHECKING? (Y OR N)‘\INPUT R$

PRINT’DO YOU WANT DATA TABLE PRINTED? (Y OR N)’\INPUTQ2$

IF ASC(Q28)=89 THEN PRINT'ALIGN PRXNT-NE“D YO VERY TOP OF PAPER’

OPEN N$ FOR INPUT AS FILE ¢t

IF ASC(Q2%)=89 THEN OPEN ‘LP:° FOR OUTPUT AS FILE ¢2

Z$=CHRS(12)\08="$.0¢4"

IF ASC(0Q28%)<>89 GOTO 536

PRINT#2,»*ANPHIBOLE PROBR&H"DAT$'CLKS\PRINTO2'BO

C4=0\N=O\INPUTS!,AB

FORJ=1TOLB\INPUT#1 /ASS\NEXTY

80T0S4S

:; ASC(Q28)=89 THEN PRINT42,Z$\IF ASC(Q2%)%89 THEN PRINTS2
=0

IF END¢1 THEN GOTO 450

N=N+1

IF ASC(R$)=89 THEN PRINT ‘N= ‘N

INPUTSL/FBISNINPUTHL ¢ TSS,F?

IF ASC(R$)=89 THEN PRINTFO3TS

IF ASC(88%)<>89 GOTOS7S

NBS$=BEGH(TS,1,2)\IF HEBS<ON2¢ GOTOS?S

N2=N2+1\F(N2)=F8

FOR J=1TOL6\INPUT#1sD(-N2)sDI\NEXTY

IF ASC(Q28)w89 THEN PRINT#2.F(N2)3Ts

IF N2<10 BOTOSS0\GOTV0622

FOR J=iTQL1B\INPUTS1  HS)HI\NEXTY

GOT0SS0

IF ASC(Q23)=89 THEN PRINT®2

B0T0&40

PRINT\PRINT ‘END OF DATA FILE REACHED AT ANALYSIS ‘IN

C4a=i\CLOSES!

IF N2=0 GOTO 1570

FORJ=LTON2\Y(1+J)=DC(1e D\Y(2,J)=D(3, )

Y(3eJI)sD 4o JI\YCAe JI®DC(6,)II\Y(S5+J)=D(10, )

Y(61J)eDC112JI\Y(79J)=D( (14, I\Y(BrJ)=D(1Srd)

Y(9eJ)8D(2,JI\Y(10,J)=D(BrI)\Y(18,J)=D0(13,J)

Y(12+J)8D(18¢J)\Y(13¢J)8D(17+I)\Y(14,J)20(S/)J)

NEXT J\RENM CALCULATE FE203 AND FEC

FORJ=1TON2\IF Y(3,J)<¢>0 GOTO7S0

Y(30Jd)aY(arJ)XB78L 118 \Y (A9 J)nY(4yJ)=~Y(AeJ)EB?

REM CALCULATE OXIDE SUM AND CATIONSIA1=$0XYGENS

AL=23\Q(J)=0\Y(1SrJ)=0

FOR I=1T7014\Y (1S, J0=Y(1S, D) +Y(I v )

WFr 2ol J)/ZACTIIEBCIINGCII=QCII UL P J)\NEXTT
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790

800

(33

820

830

840

850

950

970

780

?90

1000
1010
1020
1030
1040
1060
13460
1380
1400
1410
1430
1460
1470
1480
1485
1490
1500
1510
1513
1518
1520
1530
1360
1570
1572
1573
1580
1590
1400
1610
1620
16460
1670
1690
1700
1710
1760
1742
1770
1780
1783
178S
1790
179S
1806
1810
1812
181S5
1820
1824
1828
1830
1836
1840
1845
1852
1833
1840
1866
1870
187S
1880
1883
1890
1892
1894
1894

G(I)sQCII~N(120J)-U(13r )
X(JIeAL/G(JI\REN X=NORMALIZATION FACTOR
FOR ot TO 14\Z(1:J)aX(JIBCY(ToJ)/7ACTIICCCT)\NEXTL R
Y(1604)0Y(120J)8.226\Y(170J)a¥(13,J)8,421 -
Y(18rDIuY(1S5eJ)=Y (16 I)=Y(1T0 D)
P(J)a2=-Z¢120oJ)-Z( 130 JI\Y(199J)=P(J)/2/X(J)K1B.016
Y(20,J)mY (18, ) +Y (199 J)\NEXTY
REM SUBROUTINE TO CALCULATE SITE OCCUPANCIES
6osuB 1590

IF ASC(R3I$)<>89 GOTO 1060

FOR IsiTON2\PRINTOA,USING*0¢8°,F(])

FOR J=21TO22\PRINTS4,USING Q$sY(Js» I)\NEXTJ

FOR J=24TO3O\PRINT®#4,USING Q$,Y(J»I)\NEXTJY

FOR J=32TO34\PRINT#4,USING Qs,Y(JoI)\NEXTJ

FOR J=38TO41\PRINTE4+USING Q8sY(Js II\NEXTJ

FOR Js43TO44\PRINTS4,USING QsoeY(Jo I)\NEXTI\NEXTI

IF ASC(Q2$)<>89 GOTO1S30

PRINT 02, ’ANALYSIS’$\FOR K=1TON2

PRINT 82+ USING °*$2088000008°F(K)I\NEXTK

PRINT $2\PRINT &2

FOR J=1 TO 48\IF J=2160T01440

GOTO 1470

PRINT ¢2

GOSUB 1930

PRINT #2¢ USING °*'LLLLLLLL®»XS}

IF J>=21 THEN GOTO151S

FOR L=t TO N2

PRINT €2+ USING °“080888584.88°,Y(JoL)}

NEXT L\PRINT#2\GO0T01520

FOR L=1TON2\PRINTS2,USING #488488.808°,Y(UrL)}
NEXTL\PRINT®2

NEXT J

IF C4=i GOTO 1570

@oTo 339

IF ASC(Q2%)<>89 GOTO 1S7S

PRINT$2,Z$\CLOSE ¢2

IF ASC(R3s)=89 THEN CLOSE¢4

GO0TO 4000

REM SUBROUTINE TO CALCULATE SITE OCCUPANCIES

FOR Jsi TO N2

Y(210J)=ZC10JI\IF Z(1»J)+42(2,J)>8 GO TO 14670
Y(230J)=Z(10J)\Y(22:0J)8Z(2)J)\Y(24,J)=0

GOTO 1490

Y(22¢J)=B=-Z(1 ¢ JI\Y(249J)=2(29J)-Y(22,J)

Y230 J)aY(21eJ)$Y(22yJ)
Y(259J)mZ(I0JI\Y (240 022Z(40)\Y(2794)22(SrJ)
Y(289J)SZ(PrJINY(2990)=ZC10¢J)\Y(300J)nI(14,))

Y(310J)mY (249 J)4Y (25, J)24Y(289J)4Y(270J24Y(28+ IV +Y(29: 02+Y (30, )
IF Y(31,J)>S GOTO 1783

Y(3203)m0\Y(330J)=0\Y(34,J)n0
Y(3Se2)mZ(80JI\Y(I6eJ)T(7+J)\00TOLB3I6

IF Y(31,J)=Y(29+sJ)>5 GOTO 1806
Y(2993)83=(Y(24¢J)4Y(2TF90J)4Y (269 0)+Y(270J)4Y (289 J)+Y(30,J))
Y(320J)=Z(109s3)=Y(299J)\Y(3II9J)=0\Y(34,J)=0

Y(3503)8Z 80 JI)\Y(369J)8Z(7¢J)\GOTA1B834

IF Y(3194)=CZ(10+J)4Y(26,J))>5 GOTO 1824
Y(290J)20\Y(32sJ)uZ(10:J)

Y0281 3)uS=(Y(249J)+Y (250 J)$Y (27902 4Y(2B9oJ)+Y(290J)4Y(30+J))
Y(330J)=ZC40J)=Y(2490J)\Y(I4sJ)mON\Y(3S0J)nZ(4rJ)
Y(36+J4)=2(7+J)\00T01036

Y(290J)=0\Y(24+J)=0

Y(270J)83-(Y (24033 +Y(250JV#Y(2600)#Y(28» )Y (299 J24Y(J0v J))
Y(349 )22 S0 3)=Y(279JI\Y(I20J)aZ(10+I)\Y(3I39J)=Y (2560 )
Y(37¢3)Y(3200)4Y (330 I)+Y(IA0d)4Y(ITeII+Y(I6¢JI\IFY(37,J)>200T7T01852
Y(3S0d)2ZCE0 II\Y(I6 o J)=Z(79II\Y (300 J)=0
Y(40,J)=0\Y(39:,J)=Z(B+4)\G0T01890

IF Y(37:4)=2(7+4)>2 GOTO 1866\Y(40¢J)=mZ(&0rJ)
Y(3460J182=(Y(T20J14Y(ITs D4V (A9 JI+Y (IS I)I\Y(IB0I)=Z(7+J)=Y(36+J)
Y(390J)mZ(BrII\Y(40,JInZ(46¢J)~-Y(3S9»JI\GOTOL890

IF Y(32:J)=(Z(2+J)42C604))>2 BOTO 1880
Y(38oJInZ(703I\Y(360rJIuO\Y (40, J)mY(I720d)=(Z(27J)$2)
Y(33¢JInT (69 J)-Y(40rJ)\Y(39,J)u2(By»J)\G0T01890
Y(369J)20\Y(3IBrJIRZ(7¢d)

Y(40¢ )22 60 I)\Y(I9¢J)=T(BrJI\Y(ISrJ)m0

Y(3100)=Y (240 J)4Y (250 0D 4Y (260 J)4Y(27200)4Y (289 J)+Y(29¢J)¢Y(J00 )
Y(37+3)8Y(I20 )4V (I JIEY(IA» I 4Y (IS0 JIEY (360 J)
Y(A20J)aY (I8, J)+Y (399 JI4Y(40,J)

YCA2: NImY (30 JIEYIIZ o D4V (410 D)4Y(230J)
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18946
1900
1704
1910
1912
1913
1930
1940
1930
19460
1970
1980
1990
2000
2010
2020
2030
2040
20350
2060
2070
4000

Y(424 )Y (ILedV4Y(I70J24Y(4100)4Y (230 )
Y(a430J)sZ 13000 \Y (449 J)=Z(12,)\Y (4S5, V=P (D)
Y(460J)mY(4300)4YC449J)¢Y(AS+ )
Y(4700)=mZ(43J)+Z(300))/C2(SsIIH2ZC42J)+Z(30J))
YC(4802)m2(SeJ)/(Z(S2sIIHZ (49 )42(3sI))

NEXT J\RETURN

REM SUBROUTINE TQ CHOOSE ROW LABELS FROM AS
B1=0

Ni=0

FOR I=1 TO LEN(AS)
S6=SEGS(ASsI»])

IF S8<>‘'/' GOTO 2060
Nt=NL$L

IF Ni=J GOTO 2020

[F Ni=J¢i GOTQ 2040
Bi=I+1

GOTO 2040

Et=I-1
X$aSEGS(AS,B1/EL)
NEXT I

RETURN

END
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Appendix II. Example of input for AMPHI.

The following are the prompts given by program AMPHI -and the responses
(indicated by a box [] ) which were given to generate the data table
shown in this appendix. Note that the cation output file created during
this run (SY1:PA6954.DAT) was used later as one of the input files to
create the plot shown in Appendix XVII (output from the program PLAMPH).

ENTER RUN TITLE: ? [S69-54 AMPHIBOLES |

ENTER FE+3/FE TOTAL= ? [0]]

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY: ? Y1:56954 .DAT

ARE YOU SORTING? (Y OR N) ? [V]

ENTER 2 CHARACTER SORT STRING ? [AM|

D0 YOU WANT TO CREATE A DISK OUTPUT FILE WITH SITE OCCUPANCY
CATIONS? (Y OR N) ?

ENTER OUTPUT FILE NAME AS SYN:XXXXXX.YYY ? :PA .DA

KEYPAD EDITOR ERROR CHECKING? (Y OR N) ? [E]
DO YOU WANT DATA TABLE PRINTED OUT? (Y OR N) ? [jt]
ALIGN PRINTER HEAD TO VERY TOP OF PAGE
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Appendix III. Listing of MICA )

100
110
120
130
170
180
190
210
230
250
260
270
280
290
300
J10

330
340
RE M)
347
360
345
367
380
3895

FPRINT'FPROGRAM MICA FOR HECALCULATION OF MICA ANALYSES®

REM H.FLOHR 9/82+% MODIFIED FY L S, HUFENERIMODIFIED &6/83-FLOHG
DIM A$C192)AC14) 1 BL1A),Cul4) s 1{1Br10) e TH(48) W (14,10}

ODIM NC10Y»X (107 92¢14,103sY(4T410 2 F (10D

REAL s

DATA /S102/AL203/FE203/FED/MGU/CAD/NA2O/K20/TIO2/HMND/

DATA BAO/CL/F/CR203/SUM/CL=0/F=0/SUM/HID CALC/SUM/

DATA SI/ZALIV/ T/ALVI/FE+3/FE+2/MG/T1/MN/CR/ M/CA/NA/

DATA N/BA/ A/CATSUM/F/CL/0H CALC/ANSUM/FEIFE+NMG/

DATA MGIMG+FE/

FOR 1=1704

READ [

At=attDs

NEXT I

REM n=FORMULA WT OXIDES, R=4ANIONS/OXIDE FORMULA

REM C=4CATIONS/OXIDE FORMULA OF ANIONS

FOR [=1TO14\READ A(I)

DATA 60.09,101,949159.7.71.2%,40,32.56.0B+61.982+94,2,

DATA 79.9¢70.949153,36¢35.4L.79195152.,07

NEXT I

FOR 1=1T014\READ R(I)

DATA 293s3s1slplelels291rtisls1s3

NEXT I

FOR I=1TO14\READ C(I)

ODATA 1+2:2¢1919192920191919191,2

NEXT I

Z$=CHRS(12)\Qs="¢, 448 '\CBS=CHRS(44)

FRINT'ENTER RUN TITLE: '\NINFUTES

FRINT'ENTER FE+3/FE TOTAL= ‘;\NINFUTK?

FRINT’ENTER FORMULA BRASIS (11 OR 22 OXYGENS)! ‘i\NINFUTAL
FRINT’ENTER NAME OF DATA FILE AS SYRIXXXXXX.YYY‘\NINFPUTNS
FRINT’DO YOU WANT TO CREATE A DISK QUTFUT FILE WITH SITE OCCUPANCY’
PRINT'CATIONS? (Y OR N)'#i\INFUTR3s

IF ASC(RJI$)<>89 GOTOD440

FRINTENTER OUTPUT FILE NAME A4S SYNIXXXXXX.YYY‘ NINPUTN3s

OFEN N3$¢ FOR OUTPUT AS FILE$#4ANFRINT#4,N¢

PRINT'KEYFPAD EDITOR ERROR CHECKIHNG?(Y OR N)‘NINFUTRS

OFEN N% FOR INPUT AS FILE t1

FRINT'FRINT OUT DATA TAERLE?(Y OR N)'iNINFUTG2$

IF ASC(QJ2¢)=89 THEN OFEN ’'LF!’ FOR QUTFUT AS FILE 32
FRINT’ARE YOU SORTING?(Y OK N): FNINPUT S8¢

IF ASC(S58¢)<>89 GOTO0S520

PRINTYOU CAN ENTER UP TO TWO (2) SORT STRINGS’

FPRINT’ENTER FIRST 2 CHARACTYER SORT STRING ‘iNINPUT M1t
FRINTENTER SECOND 2 CHARACTER SORT STRING -- ENTER ZERD (0) IF~
FRINT’YOU DO NOT WANT TO SORT QUT A 2ND GROUF OF ANALYSES iNINFUT H2s
INFUT #1+,I9\FOR J=1TO1B\INPUT#1sASS\NEXTJ

IF ASC(Q234)<>89 GOTO 534

FRINTE2,"MICA PROGRAM’ sUATS,CLNS

PRINTH2\PRINT$2,BS\PRINT$

N=0\C4=0\REM N IS COUNTER FOR TOTAL $ANALYSES IN FILEiC4 FOR END OF FILE
GOTQ 539

IF ASC(Q2¢)=89 THEN PRINT#2,Z$\IF ASC(Q2$)=89 THEN PRINT#2
N2=0\REM COUNTER FOR #ANALYSES ACCEFTED FOR CALCULATION AT ONE TIHE
IF ENDE#1 THEN GOTO 450

N=N#+1
IF ASC(R$)>=89 THEN FRINT ‘Nz ‘&N
THE T T T TENINPUT R

IF mulL (R =989 THEN PRIST FYiid

IF ACC(S9¢)<™89 GOTO4LOY

MB$-GEGS(T$»1,2)\IF MB¢=rit GO10S95

IF HM24="0' GOTOS80

IF MB8s=M2% GOT040S

FOR J=1TO18\NINPUT#1,D& 07 \NEXTY

IF N2<10-GOTO550\G0T0425

N2=N2+1\F(N2)=FB\IF ASC(Q2$)=89 THEN PRINTH2,F(N2)iT$
V2(N2)=1\GOT0610

N2=N2+1\F(N2)=FB\IF ASC(Q2%)=89 THEN FRINT#2,F(N2)iTs$
V2(N2)=0\GOTO410

N2=N2+1\F(N2)=FB\V2(N2)=2\1F ASC(Q2¢)=89 THEN PRINTE2,F(N2)iT$
FOR J=1TOLI8\INPUT#1»D(JsN2)+I3\NEXTY

IF N2<10 GOTOS50

IF ASC(N2$)<>89 GOTD640

PRINT#2\PRINT#2

GOT0&70

PRINT\PRINT'END OF DATA FILE KEACHED AT ANALYSIS ‘3N
C4=1\CLOSE®#}

IF N2=0 GOTO01570

FOR J=1TON2

YOI =Dy DINY(2r =03, IINY(3v ) =2l1Ca, D)

YCA =D CEr DINY(Se D=0 L0 INNY(Ev D=D(11 0 )
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683 Y(7:0)=B(142JI\Y(Br D=D(1S,I)\V(9:J)=D(2:,J)
490 Y(10,J)=D(8,J)\Y(11,J)=B(13,JI\Y(12,J)=D(18:)
700 Y(13,0)=DC17,)\Y(14,3)=D(5,J)

70S NEXTJ

710 REM CALCULATE FE203 AND FEQ

720 FOR J=i1TON2\IF Y(3»J)<>0 GOTO760

730 Y(39)=Y(As DER7EL . LLIINY (49 )=Y(4sD)-Y(4,J)EB7
740 REM CALCULATE OXIDE SUM AND CATIONS

780 0(J)=O\Y(1%.J)=0

790 FOR [=1TO14

800 Y(1S+J =Y 1S+ N4Y (L. J)

810 W(leJdd=Y(IsJ)/aCIIEBCI)

820 QA(J)=QC(I)+UCT,J)

330 NEXT I

840 (I =0(-W(12, D -WI13,J)

850 X(J)=AL1/0(J)\KEH X=NORMALIZATION FACTOR

B70 FOR I=1V7014\Z(I1sJ)aX(J)R(Y(IsJ)/ACIYRCUI)I\NEXTI
880 Y(16s0)=2Y(12,J28,2686\Y(17¢J)=Y(13sJ)8.421
890 Y(1B:JISY(I1S) =Y (169J)=Y(17+ )

905 IF Al=22 GOTO 913

910 P(J)=2-2(12,J)-2(13+J)

913 GOTO 920

915 P(J)=4-2(12,0)-2(13,J)

920 Y19, 1)=P(J)/2/%(J)%18.016

930 Y(20,J)wY (18, )+Y (199 J)\NEXTJ

950 GOSUBL1SPO\REM SUBROUTINE TO CALCULATE SITE OCCUPANCIES
980 IF ASC(R3¢)<>89 GOTO1040

995 FOR I=1TON2\PRINTS4,USING 088¢° F(I);\PRINTS4,C8S;
1000 IF V2¢(I)=0 THEN PRINTS$4,USING®‘LL"*,N2s
1010 IF V2(I)=1 THEN PRINT#4,USING*‘LL*,N1s
1015 IF V2(1)=2 THEN PRINT84,USING®’LL",»'MI’
1020 FOR J=21TO22\PRINT#4,USING Q.Y (JsI)\NEXTJ
1030 FOR J=24TO30\PRINTS4.USING 08,Y(JsI)\NEXTJ
1040 FOR J=32TOQ3IS\PRINTS4,USING Qs+Y(Js II\NEXTJ
1050 FOR J=38TO39\PRINT#4,USING Q$,Y(J,I)\NEXTJ
1055 NEXTI\K@8=K8+1

1060 IF ASC(02¢)<:89 GOTO13530

1340 REM PRINT DATA TABLE

1360 PRINT 82, ‘ANALYSIS’;

1370 FOR K=1TON2

1380 PRINT $2, USING °*$4885¢80844° )F (K)I\NEXTK
1400 PRINT $2\PRINT $2

1410 FOR J=1T043

1420 IF J=21 GOTO1440

1430 IF J=42 GOTO1440

1440 [F J=43 GOTO1440

1450 GOTO 1470

14560 FRINTS2

1470, GOSUB1930

1480 PRINTS2,USING" ‘LLLLLLLL v X8}

1483 IF J>=21 GOTO1S13

1490 FOR L=)TON2

1500 PRINT #2,USING $¢88888.60°,Y(J,0L)i

1510 NEXT L\PRINT$2\GOTO01520

1513 FOR L=i1TONM2\PRINTS2,USING $884366.¢86°,Y(JoL)}
1515 NEXTL\PRINTS2

1520 NEXTJ

1530 IF Ca=i GOTO1S70

1560 00T0S38

1570 IF ASC(Q2¢)=89 THEN PRINT$2,2%¢

1573 IF ASC(Q2¢)=89 THEN CLOSES2

1575 IF ASC(R3$)=89 THEN CLOSE#4

1580 GOT04000

1590 REM SUBROUTINE TO CALCULATE SITE OCCUPANCIES
1600 FORK J=1TON2

1610 Y(21+0)=2(1,0)

1615 IF Ai=22 GOTO 1625

1620 IF 2(1,0)+42(2+4)>4 GOTO1670

1622 GOTO 14630

1625 IF 2(1,J)42(2,J)>8 GOTO147S

1630 Y(23, 3092 0 IIN\YL22,J122(2,J)\Y(24,3)=0
1660 GOT0 1469C

1670 Y(22,J)ma-2(1,J)

1472 GOTO 1480

1675 Y(22+J)28-2(1,J)

18480 Y(240J)a2(2+J)~Y(220J)

1690 Y(23¢J)mY(21,J)4Y(22,0)
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1700
1720
1740
1760
1770
1790
1810
1820
1830
1840
1890
1900
1910
1920
1930
1940
19460
1970
1980
1990
2000
2010
2020
2030
2040
2030
2060
2070
4000

Y(25¢J)52(3¢J)\Y(28+J)n2(40J)
Y(27:J)22(SeJI\Y(28,J)=2(9,J)
Y(29:0)0Z(100J)\Y(300J)=2(14,])

Y(33sJ)mY 240004V (25:0)4Y(2600)¢Y(27,0)4Y(28,0)4Y(29,0)4Y(30.:J)
Y(32e I=Z(60II\Y(II v J)=2(7,D)
Y(34,J)%Z(B8sJI\Y(ISvI)aZ(1Le))

YC360 )Y (32o024Y(33eJ)$Y (T4 D)$Y(3I30 )
Y(37ed)=Y¥ (230 2)EYL(IL e J)+Y(36¢J)
Y(38e2)sZ(130J)\Y(TPeL)eZ(12+J)\Y(40,J)sP())
Y(AL,J)=Y (380 0)4Y(39,J)4Y(40,+0)

Y(420J)a(Y U250 ) 4Y(2600))/7(Y (2S00 4Y(2640)4Y(27,0))
Y(A30J)=Y(2703)7C¢Y(2500)4Y(264J)$Y(27:¢J))
NEXT J

RETURN

REM SUBROUTINE TO CHOOSE ROW LABELS FROM AS
B1=0\N1=0

FOR a1l TO LEN(AS)

S82SEGS(AS, 1, ])

IF S8<>°/° GOTO 2040

Ni=NL1+1

IF Ni=J GOTO 2020

IF Ni=J+1 GOTO 2040

Bim]lél

GOY0 2040

Ei=nf-1

X$=aSEGS (AS,B1,EL)

NEXT [

RETURN

END
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Appendix

100
110
120
130
170
180
190
200
210
270
200
290
300
310
3s
330
340
348
347
360
363
367
380
385
390
400
a10
420
423
430
440
430
450
470
480
a%0
S00
510
s20
s2s
$30
332
$34
538
536
537
s38
539
530
555
357
540
84S
S48
570
s7S
580
595
590
595
500
403
s10
440
630
4SS
660
665
670
675
480
485
710
720
740
760
765
7%0
800

Iv. Listing of CHLOR

PRINT’PROORAM CHLOR.BAS FOR RECALCULATION OF CHLORITE ANALYSES’
REM M.FLOHR 10/82) MODIFIED 46/24/83

DIM AS(1356),A(12)¢B(212),C(12)+D(18+10),T78(4B) M(12,10)
DIM QC10)¢X(10)9ZC(12010),Y(34¢10),F(10)

READ AS

DATA /3102/AL203/FE203/FE0/M00/CAQ0/NA20/K20/T102/8NO/
DATA CR20I/NIO/SUM/H20 CALC/SUM/SI/AL/ Z/AL/FE+3/FE+2/10/
DATA NI/TI/HN/CR/CA/NA/K/ Y/CATSUM/ (OH)/FEIFE+MG/MGINO4FE/
FOR I=1 TO 2

READ D¢

AtsAS+DS

NEXT I

REM A=FORMULA WT OXIDES., B=¢ ANIONS/OXIDE FORMULA

REM C= ¢ CATIONS/OXIDE FORMULA OR ANIONS

FOR I=f TO 12\READ A(I)

DATA 50.09,101.94,159.7+71.85¢40.32,56.08¢61.982,94.2,
DATA 79.9¢70.94,152.02+74.71

NEXT I

FOR I=1 TO 12\READ B(I)

DATA 2¢3+301vl0lelrl1e2¢1e301

NEXT I

FOR I=1 TO 12\READ C(I)

DATA 192¢2¢1510292¢2¢1030241

NEXT 1

PRINT/ENTER RUN TITLE!’\INPUTBS

PRINT'ENTER FE+3/FE TOTAL ‘\INPUT B7

PRINTENTER NAME OF DATA FILE AS SYaIXXXXXX.YYY’\INPUTNS
PRINT’ARE YOU SORTINGT(Y OR N): '#\INPUT S8s

IF ASC(88$)<>89Y GOTD440

PRINT’ENTER 2 CHARACTER SORT STRING'\INPUT M2

PRINT’DO YOU UWANT TO CREATE A DISK OUTPUT FILE WITH SITE OCCUPANCY’
PRINT'CATIONSTL(Y OR N)’'XINPUTRIS

IF ASC(R34)<>89 GOTO4%0

PRINT’ENTER OUTPUT FILE NAME AS SYNIXXXXXX.YYY’'\INPUTN3$
OPEN N3¢ FOR OUTPUT AS FILE®A\PRINTS4,NS

PRINT’KEYPAD EDITOR ERROR CHECKING? (Y OR N)°\INPUTRS$
OPEN N$ FOR INPUT AS FILE ¢}

PRINT’PRINT OUT DATA TABLET(Y OR N)'\INPUTO2¢

IF ASC(02$)=89 THEN OPEN ‘LP:’ FOR OUTPUT AS FILE $2
INPUT#1,I9\FORJ=1TOIB\INPUT#1,ASS\NEXTJ
Z8=CHRS(12)\08="04.80¢'

IF ASC(028)<>89% 0OT0S36

PRINT#2, "CHLORITE PROGRAH’DATS,CLKS
PRINTS2\PRINT#2+BS\PRINTS2

N=O\C4=O0\REN N IS COUNTER FOR TOTAL ¢ANALYSES IN FILESC4 FOR END OF FILE
GOTO 339

IF ASC(0264)=89 THEN PRINT$2,Z¢

N2sO0\REM N2 COUNTER FOR #ANALYSES ACCEPTED FOR CALCULATION AT ONE TIME
IF END#1 THEN GO0T0640

NeN+L

IF ASC(R$)=89 THEN PRINT ‘N= °‘IN

INPUT #1,FBoTO\NINPUTHL,TSS,F9

IF ASC(R$)=89 THEN PRINT F8;Ts

IF A8C(SB8¢)<>89 GOT0S8S

HBS=8EQS(TSr»122)\IF MBS=M2¢ GOTOSES

FOR J=3iTO18\INPUT#1»D6+sD7\NEXTI

IFN2<10 GOTOSS0\00T0600 .
N2=N2+1\F(N2)=FB\IF ASC(Q20)=89 THEN PRINT#2,F(N2)ITS
FOR J=1TO18\INPUT#1,D(J/N2) DI\NEXTY

IF N2<10 GOTOSSO

IF ASC(028)<>89 GOT0610

PRINT#2\PRINT#2

00T0640

PRINT\PRINT’END OF DATA FILE REACHED AT ANALYSIS ‘iN
Ca=1\CLOSE®!

IF N2=0 GOTO01SS0

FOR J=1TON2

Y(10J)mDC(19JdI\Y(2,0)=D(3pI)\Y(IvJ)=D(A,J)
Y(493)2DC(6oJI\Y(30J)=D(109sJI)\Y( (69 J)=D(11,J)
Y(79J)2D{140I)\Y(Br J)AD (1S, JI\Y(RvJ)mD(2,J)
Y(100J)mD(BoJI\Y (119 1) aD(Se JI\Y(12¢J)=D(9¢J)

NEXTJ

REMW CALCULATE FE203 AND FEO

FOR J=1TON2\IF Y(3.J)<>0 GOTO740
Y(30JImY(4sJ)EBTR1.111IN\Y(4¢eJ)=Y(A40J)-Y(4rJ)EB?

REM CALCULATE OXIDE SUM AND CATIONS
Ale28\Y(13,J)=0\Q(J)=0

FOR I=1 TO 12

Y13oM)aYUL13v JIEY(I YD)
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930
920
50
aze
880
920
940
950
970
980

(I N=YCI I/Z7ACIIBBLT)

0CJII=QCI)+U T JI\NEXTL

X(JI=A1/QCJI\REN X=NORMALIZATION FACTOR

FOR I=1 TO 12

ZLLo NI.XCIIRCY (Lo J)/ACTD)IRCCTII\NEXTI]
YC142J)m36/72/%X¢ 818,026 \Y(1S» D)=V (13, D0¢Y (140 )
NEXT J

REM SUSROUTINE TO CALCULATE SITE OCCUPANCIES
00SUB 1590

IF ASC(R3$)<>89 00T01340

1000 FOR IsiTON2\PRINT#4 USING $84¢°,F(D)
1010 FOR J=16TOL17\PRINTS$4,USING Q$,Y(J»I)\NEXTJ
1020 FOR J=19TO29\PRINTS#4,USING As$,YV(JeI)\NEXTJ

1030

NEXTI

1040 IF ASC(0Q2$)<>89 00T0133S \

1340

REM PRINT DATA TABLE

1360 PRINT #2, ANALYSIS’}

1370 FOR K=1TON2

1380 PRINTE2,USING ‘44088880888 °,F (K)F\NEXTK
1400 PRINT #2\PRINT #2

1410 FOR J=1 TO 34

1420 IF J=146 GOTO 1440

1425

IF J=32 GOTO 1460

1430 IF J=33 0OTO 1460

1440 IF J=34 0OTO 1440

1450 GOTO 1470

1460 PRINT #2

1470 00SUS 1930

1480 PRINT 42y USING *‘LLLLLLLLL®sXS$}

1483 IF J>=14 0OTO151S

1490 FOR L=1 7O N2 )

13500 PRINT#2:USING *S8688808.68°,V(JrL) I \NEXTL
1510 PRINT#2\00T01530

1315 FOR L=1TON2\PRINT#2,USING " ¢38¢488.84¢8°,Y(C UL}
13520 NEXTLAPRINT$2

1530 NEXT J

1535 IF Ca=1 0OTO1330

13540 0GOT0 538

1550 IF ASC(Q2¢)=89 THEN PRINT$2.Z$

1540 IF ASC(Q28)=89 THEN CLOSE ¢2

1370 IF ASC(R3$)=89 THEN CLOSES4

1380 GOTO 4000

1590

REM SUBROUTINE TO CALCULATE SITE OCCUPANCIES

1600 FOR J=s1 TO N2

1610 Y(1400)22¢1 o)

1620 IF Z(1,1)42Z(2+J)>8 GOTO14660

1630 Y(17e0)=2(2:JI\Y(19+J)=0

1650 GOTO 1680

16460 Y(170J)m8-ZC1 o N\Y(L19s ) =Z(2: I)-Y (174 )
1680 Y(18,J)8Y (160 1D #Y(17¢J)

1670

Y€(20,3)=Z(I o I\Y (219 J)=Z (4 )

1710 Y(22+/J)=2(Se II\Y(23:J)=2(12, )

1730 Y(24»J)=Z(?»II\Y(25,J)®2(10,J)

1730 Y(26+00)=2(21190I\Y (270 0)%2(beJ)

1770 Y(28:J4)2Z(70JI\Y(29,J)=2Z(8+J)

1780 Y(300J)=Y(19¢J)4Y (200004 (21, J24Y(22,0)#Y (230 0)+Y(2400)+Y(25¢ D)
1783 Y(30+J)=Y(3002+Y (26002 4Y(27:0)4Y (28 J) 4V (29, D)
1790 Y(31:0)=Y(18:sJ)4Y(30:J)\V(32,J)=14

1820 Y(33+J)=(¥C202J)4Y(22¢J))/(Y(2000)4Y(21,J2¢Y(22,0))
1830 Y(340J)=Y(22,J)/(Y (200 D +Y(21 s 02 $Y(22,J))

1840 NEXT J

1830 RETURN

1930 REM SUBROUTINE TO CHOOSE ROW LABELS FROM AS
1940 81=0\N1=0

1960 FOR I=1 TO LEN(AS)

1970 S$=8EGSCAS,Iv])

1980 IF 88<>’/° BOTO 20460

1990 Ni=N1+1

2000 IF Ni=J GOTO 2020

2010 IF Ni=J+i GOTO 2040

2020 Bis=I+1

2030 GOTO 2060

2040 El=1-t

2050 X$=SEG$(AS,Bl,EL)

2060

NEXT 1

2070 RETURN

4000

END
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Appendix V., Listing of CORD

100 PRINT’PROGRAM CORD.BAS FOR RECALCULATION OF CORDIERITE ANALYSES’
110 REM M,FLOHR 10/82/MODIFIED 6/29/8B3

120 DIM AS(129)+A(18),B(18)¢C(18)+D(1B+10)+T$(48),W(18,10)
130 DIN S(10):,3C10),X(10)¢Z(18+10),Y(2B+s103,F(10)

170 READ AS

180 DATA /S102/AL203/FE203/FEQ/MGO/CAQ/NA20/K20/T102/8NQ/
210 DATA SUM/SI/AL/ Z/AL/TI/FE+3/ CY1A/HG/FE+2/NN/CA/

230 DATA NA/K/ [XYJ6/CATSUM/FEIFE+MG/HOIMGHFE/

260 FOR I=1 7O 2

270 READ D¢

280 As=As+Ds

290 NEXT I

300 REM A=FORMULA WT OXIDES,»B=#ANIONS/OXIDE FORMULA

310 REM C=#CTIONS/O0XIDE FORMULA OR ANIONS

320 FOR 1=1TQU18\READ A(I)

330 DATA 60.09¢79.9+101.96+139.7+151.99+71.05,01.37+70.949»74.69+40.31,
340 DATA 56.08,103.62:153.34+61.990+94.25141.944519,35.4S
345 NEXT I

350 FOR I=1TO18\READ B(I)

360 DATA 2+2+s3+3¢30s1s1sl0lslelolrlslsleSelsd

365 NEXT I

367 FOR I=1TO18\READ C(I)

380 DATA 10102920 2¢10l01e8olelelerls2e2,2¢101

385 NEXTI

390 PRINT’ENTER RUN TITLE!’\INPUTBS

400 PRINT’ENTER FE+3/FE TOTALs ‘I\NINPUTB?

410 PRINTENTER NAME OF DATA FILE AS SYNIXAXXXX.YYY’'\INPUTNS
420 OPEN Ns FOR INPUT AS FILES!

A30 PRINTARE YOU SORTING?(Y OR N): ‘S\INPUT S8%

43S IF ASC(S8$)<>B89 GOT0ASO

440 PRINT’ENTER 2 CHARACTER SORT STRING ‘I\INPUTM2S

450 PRINT’DO YOU WANY TO CREATE A DISK OUTPUT FILE WITH SITE OCCUPANCY”
460 PRINT’CATIONST(Y OR M) ‘\INPUTRIS

470 IF ASC(R3I$)<>89 GOT0490S

A7S PRINTENTER OUTPUT FILE NAME AS SYNIXXXXXX.YYY'NINPUTN3S
480 GPEN N3s FOR OUTPUT AS FILES4\PRINTS4,NS

485 PRINT‘KEYPAD EDITOR ERROR CHECKING?(Y OR N)‘\INPUTRS
490 PRINT‘'PRINY DATA TABLE?(Y DR N)‘\INPUT Q2s

493 IF AaSC(Q2¢)=89 THEN OPEN ‘LP!’ FOR DOUTPUT AS FILE®2
500 INPUT#L,I9\FORJ=1TO1B\INPUTS1+ASS\NEXTI

S10 I$sCHRE(12)\Qe="$4.988°

S20 IF ASC(02%)<>89 GOTOS3S

325 PRINT#2, ‘CORDIERITE PROGRAM‘+DATS,CLKS

S30 PRINTS2\PRINT#2,BS\PRINT#2

538 NwO\C4=0\REM N 15 COUNTER FOR TOTAL $ANALYSESE IN FILEiC4 FOR END OF FILE
536 GOTOS40

$38 IF ASC(02%)=89 THEN PRINT®#2,Z%

540 N2=O\REM N2 COUNTER FOR SANALYSES ACCEPTED FOR CALCULATION AT ONE TIME
530 IF ENDe1L GOT04640

555 NeN+1

560 IF ASC(R$)=89 THEN PRINT ‘N= ‘iIN

5635 INPUTS#1,FOsTS\INPUTS1,TSS,F?

570 IF ASC(R$)=89 THEN PRINT FBITS

373 IF ASC(S8%)<>089 GOTDS90

575 M8e=SEGS(TS,1,2)\IF MB8=M2$ GOTOS?0

380 FOR J=1TO18\INPUT#1,D6¢D?\NEXTJ

S8S IF N2<10 GOTO0SS0\G070620

390 N2=N2+1\F(N2)sFB\IF ASC(Q28)=89 THEN PRINTE2,F(N2)ITS
395 S(N2)=F9

600 FOR JsiTOL1B\INTUT#1,D(IsN2)+Z(JeN2)\NEXTY

410 IF N2<10 GOYO0SSO

620 IF ASC(Q2$)<>B9 GOT0630

62% PRINTS2\PRINTS#2

430 GOY0660

640 PRINT\PRINT'END OF DATA FILE REACHED AT ANALYSIS ‘N
6435 CA=1\CLOSE¢1

430 IF N2=0 GOYOD1%30

6460 FOR J=iTON2

670 Y(1:sJ)3DC1oJdI\Y(20J)8D(3eII\Y(I2J)nD(AsJ)

675 Y(ArJ)aD(6sII\Y(SeI)=D(10sJ)\Y(4¢J)=D(L1,)

480 Y(7+J)=D(14sI)\Y(8e)=Di1S2II\Y(P9J)uD(2,J)

483 Y(10+J)=D(8s JI\NEXTJ

690 FOR Js1TON2\REM CALCULATE FE203$0XIDE SUM

700 IF Y(3,J3<>0 60OY0720

710 Y(32J)sY (Ao IEB7RL.111\Y(AvJ)=Y(ArJ)=-Y(49J)XB7

720 Y(11+J)=0\FOR I=17010

730 Y112 Jd)mY(LLle D4Y(Ls JI\NEXTI

740 NEXTYJ

750 REM CALCULATE SITE OCCUPANCIES

760 FOR J=1TON2

30



770 1IF $(J)<>18 G80T0%40
780 IF B7<>0 G0TO0%40

790 Y(12: 32t HINIF Z(103)42(3,3)>6 GOTOBZ20
800 Y(13+,J)=2(3»II\Y(15,J)=0

810 00TO 830

820 Y(13:)%6=2Z (1o I\Y(1So I=2Z(3,0)=Y(13,J)

830 Y(14:J)=Y(12,004Y(13. )

B840 Y(16¢J)2Z(20I)\Y(1720)=ZC4/,I)

B85S0 Y(18,J)mYC1SeI#Y (18, 24Y(179J)

850 Y(19,0)=Z(10,I)\Y(20,J)=2(6+])

870 Y(21,J)=Z(BsJ)\Y(22,)=Z(11)]))

880 Y(23,J)=Z(14,J)\Y(24:0)22(15,J)

890 Y(25¢J)8Y(190J24YC20,J)4Y (210D 4Y(22, 0 4Y(23:0)¢Y(24,J)
200 Y(26,J22Y(14,0)4YC1B2 DI +Y (25, D)

910 Y(27oJ)=Y(1700)4Y (20, ) /(Y (17, 0)4Y(20,)+Y (19, I))
920 Y(28,)8Y (190 )/ (YCL17e 24T (2000047 (19,3))
930 00701000

935 REM CALCULATE CATIONS IF #0XY READ FROM DATA FILE NOT EQUAL TO 18
936 REM OR IF CALCULATING FE+3

940 Q(J)=0\FOR I=1T018

950 W(IsJ)=D(IsJ)/ALTIIEBCI)

960 Q(J)=Q(J)+WCI»I)\NEXTI

970 X(J)=18/Q(I)\REN X=NORMALIZATION FACTOR

980 FOR I=1TO018\Z(I¢J)=X(JIX(D(LI+2)/ACLI)IRC(T)
990 NEXTI\GOTO?90

1000 NEXTJ

1050 IF ASC(R3$)<>89 GOT01330

1070 FOR I=31TON2

1080 PRINT#4,USING #88¢°,F(])

1090 FOR J=12TOL13\PRINTS4,USING Q8»Y(JsI)\NEXTJ
1100 FOR J=15TO17\PRINTSA,USING O%sY(Js I)\NEXTJ
1110 FOR J=19TO24\PRINTSA,USING Q8+ Y(JsII\NEXTY
1120 NEXTI .

1330 IF ASC(Q2$)<>89 GOTO1530

1340 REM PRINT DATA TABLE

1360 PRINT#2\PRINT$2, ANALYSIS’

1370 FOR K=1TON2

1380 PRINTE2,USING “6088088888° ,F (K) I \NEXTK
1400 PRINTS2\PRINT$2

1410 FOR J=1T028

1420 IF J=12 GOTO01460

1430 1F J=27 GOTO01440

1440 IF J=28 G0T01460

1450 00T01470

1460 PRINTS2

1470 GOSUB1930 .

1480° PRINT#2,USING® ‘LLLLLLLL 9 XS}

1485 IF J>=12 0OTO151S

1490 FOR L=1TON2

1500 PRINTO2,USING 0888808, 808°,YCJ,L) I\NEXTL
1505 G0T0132S

1515 FOR L=1TON2

1520 PRINTO2,USINO " $008888.888°,Y(JsL)I\NEXTL
1525 PRINT#2\NEXTJ

1330 IF Ca=} GOTO1SSO

1535 00T0S38

1330 IF ASC(Q28)=89 THEN PRINT$2,2%

15560 IF ASC(G28)=89 THEN CLOSE #2

1570 IF ASC(R3$)=89 THEN CLOSE#4

1580 GOT04000

1930 REM SUBROUTINE TO CHOOSE ROW LABELS FROM AS
1940 B1=0\N120

1960 FOR I=1 TO LEN('$)

1970 S$=SEGS(AS:1.1)

1980 IF S$<>‘/° 80702060

1990 Ni=N1+#1

2000 IF Ni=J GOT02020

2010 IF Ni=J+1 GOT02040

2020 Bi=I41

2030 00702060

2040 Els=I-t

2050 X$=SEGS(AS+R1,E1)

2060 NEXTI

2070 RETURN

4000 END
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Appendix V. Example of output from CORD

CORDIERITE PROGRAM 26-SEP-83 14:13:04

$67-52 CORDIERITE

15 CD S67-52 5-8-1
16 CD S67-52 5-9-1
17 CD S67-52 5-10-1
26 CDh S67-52 6-4-1

ANALYSIS 15 16 17 26
SI02 50.80 49.93 50.87 50.44
AL203 33.04 33,49 32.99 33.33
FE203 0.00 0.00 0.00 0.00
FEO 4,03 3.72 3.82 3.93
MGO 10.84 10.88 10.465 10.89
CAO 0.00 0.01 0.02 0.00
NA20 0.35 0.25 0.49 0.32
K20 0.00 0.00 0.00 0.00
TIOD2 0.02 0.04 0.00 0.14
MNO 0.46 0.49 0.44 0.49
SUM ?9.54 98.81 99.28 ?9.54
SI 5.071 5.018 5.087 5.038
AL 0.929 0.982 0.913 0.962
y4 6.000 6.000 6.000 6,000
AL 2.958 2.985 2.975 2.961
TI 0.002 0.003 0.000 0.010
FE+3 0.000 0.000 0.000 0.000
£y14 2.960 2.988 2.975 2.971
MG 1.613 1.629 1,587 1.621
FE+2 0.337 0.313 0.320 0.328
HN 0.039 0.041 0.037 0.041
CA 0.000 0.001 0.002 0.000
NA 0.068 0.049 0.096 0.061
K 0.000 0.000 0.000 0.000
CXY1é6 2,057 2.033 2.042 2,051
CATSUM 11.017 11.021 11.017 11.022
FEIFE+MG 0.173 0.161 0.148 0.168
MGIMG+FE 0.827 0.839 0.832 0.832
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Appendix VI.  Listing of FELD

100 PRINT’PROGRAM FELD FOR RECALCULATION OF FELDSPAR ANALYSES’
110 REN M.FLOHR-10/82)MOFIFIED S5/26/8318/1/83

120 DIM AS(122)+,A(18),B(18)¢C(1B)¢D(1B+10),T$(48)+W(18+10)

130 DIM Y(32+10)+,Q0(10)¢X(10):Z(1B8+10)+FA(10)/R(10)+F(10)

170 READ AS

180 DATA /S!102/AL203/FE203/FEQ/MB0/CAG/NA20/X20/T102/BA0/SRO/
210 DATA P205/SUM/SL/AL/TI/P/FE+3/ T/FE+2/MG/CA/NA/K/BA/SR/ W/
230 DATA CATSUM/AN/AB/OR/CN/

2460 FOR I=1 7O 2

270 READ Ds

280 AS=AS+DS

290 NEXT I

300 REM A=FORMULA WT OXIDESs Ba¢ ANIONS/OXIDE FORMULA

310 REM C= & CATIONS/OXIDE FORMULA OR ANIONS

315 FOR I=1TOL18B\READ A(I)

330 DATA 60.09¢729.9+101.94¢159.7+151.99¢71.85¢81.37¢70.94,74,69+40.31
340 DATA 56.08+103.862+153.34:41.98+94.2,141.944,19,35.45

343 NEXT 1

JA7 FOR I=1TO18\READ g(I)

360 DATA 2+2,3¢3030808sisiololelslotelsSelint

365 NEXT I

3467 FOR I={TO18\READ C(I)

380 DATA 21¢17202¢2¢1s102s20808s19192+s2+25191

383 NEXT I

390 Z$=CHR$(12)

395 PRINT'ENTER RUN TITLE:‘\INPUTBS

400 PRINT’ENTER FE+3I/FE TOTAL= “I\INPUTB?

405 PRINT'ENTER FORMULA RASIS (8 OR 32 OXYGENS): “i\INPUTAL
410 PRINT/ENTER NAME OF DATA FILE AS SYNIXXXXXX:IYYY'\INPUT NS¢
413 PRINT’KEYPAD EDITOR ERROR CHECKINOT(Y OR N)'\INPUTRS

420 OPEN N$ FOR INPUT AS FILE ¢t

423 OPEN ‘LP:’ FOR OUTPUT AS FILE ¢2

430 PRINT’ARE YQU SORTINGT(Y OR N): ‘\INPUT S8%

433 IF ASC(SB$)<>B9 GOT0S20

440 PRINT‘YQU CAN ENTER UP TO THREE (3) SORT STRINGS®

445 PRINT’ENTER FIRST 2 CHARACTER SORT STRING °*i\INPUT M1
450 PRINT/ENTER SECOND 2 CHARACTER SORT STRING ~- ENTER ZERD (0)°
4SS PRINT-IF YOU DO NOT WANT TO SORT A 2ND GROUP OF ANALYSES: ‘i
460 INPUT M2$\IF H28$<>’0’ THEN GOTO 475

463 H3$=°0’\G0OT0I20

475 PRINTENTER THIRD 2 CHARACTER SORT STRING -~ ENTER 2ERO (0)°
480 PRINT‘IF YOU DO NOT WANT TO SORYT A 3JRD GROUP OF ANALYSES: ‘i\INPUTMIS
520 INPUTe1.02

325 FOR J=i1TO18\INPUT&1+ASS\NEXTY

$34 PRINT#2/ 'FELDSPAR PROGRAM’.DATS CLKS

S35 PRINTS2\PRINT#2,BS\PRINTS2

534 N=O\C4=O\REN N IS COUNTER FOR TOTAL ¢ANALYSES IN FILE} C4 FOR END OF FILE
337 GOTO $39

538 PRINTS2,Z$\PRINTS2

339 N2=0\REM N2 IS COUNTER FOR ¢ANALYSES ACCEPTED FOR CALCULATION AT ONE TIHE
SS0 IF END  ¢1 THEN OOTO 650

355 NaN+#t\IF ASC(R$)=89 THEN PRINT ‘N= ‘N

360 INPUT #1:,FB8+TS\IF ASC(R$)=89 THEN PRINT FBsTS

543 IF A8SC(S8$)<>89 GOTO0I93

570 MOe=SEG$(TS$s1+,2)\IF MB8SsMi$ GOTOS93

$72 IF K2s=°0’ GOTO380

374 IF HB$=M2s GOTOS93

$76 IF HIs=‘0’ GOTOSBO

578 IF M8$=N3I$ GOTO0S93

S80 INPUT#1»TS$¢F9

385 FOR J={TOIB\INPUT#1,D6,D7\NEXTJ

590 IF N2<10 GOTO0SS0'.307062S

393 N2=N2+1\INPUT#L,TSSs,FA(N2)\F(N2)=FB

593 PRINTO2,FIN2)STS\FOR J=1TO18\INPUT®1,D(JiND),2(J)N2)

600 NEXTJ\IF N2<10 GOTO 350

623 PRINTO2\PRINTS2\GOT0470

650 PRINT\PRINT'END OF DATA FILE REACHED AT ANALYSIS ';iN

631 C4=1\CLOSE¢I\IF N2=0 00TO1570

670 FOR J=1TON2\Y(1/,J)=D(1,sJ)\Y(2,J)=D(3+J)

673 Y(JeJ)mDlArJI\Y(40J)=Dl&r JI\Y(S,J)=D(10,J)

675 Y(460J)=D(21+J)\Y(7:J)=Dt14,J)I\Y(BsJ)eD(15+J)

678 Y(99J)8Dt2+JI\Y(10sJ)aD(130d0\Y(12sJ)D(12+J)

680 Y(129J)%D(169 J)\NEXTU\FORJI=1TON2

682 IF F4(J)=A1 GOTO740

485 IF D(4+J)<>0 GOTO700\REM CALCULATE FE203

690 D(4rJ)=D(6+JIEXB7EL . 111\D(6,J)SD(6¢J)~D(6+J)EB7

698 Y(J0J)=nD(As II\Y (40 J)nDi6+J)

700 Q=O0\REM CALCULATE CATIONS IF A1<OF4(N2)

705 FOR I=1T018\Z(1+J)=O\NEXTI

710 FOR I=1TO18\W(I,J)=D(I/sJ)/ACI)SB(I)

713 QCI)=Q(J)$WC I+ JI\NEXTI

720 X(J)=A1/Q(JI\REN X=NORMALIZATION FACTOR
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723

730

740

750

770

780

790

800

810

820

830

840

850

1340
1360
1380
1400
1420
1450
1440
1470
1480
1483
1490
1500
1508
1310
1515
1520
1530
1560
1570
1580
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2040
2070
4000

FOR I=1TO1B8\Z(1vJ)=sX(IIE(D(I¢I)/ACTI)IISCCT)\NEXT I

8070 730

IF B7<>0 G0T048S
Y(13¢J)30\FOR I=1TO12\Y(13,J)oY(13,J)4Y (s II\NEXTI
Y(14,J)32(2 s DI\Y{1SeN)=2(T0 J)
Y(1603)8Z(2)d0\Y(12,J)m2(16» 00 \Y(18:J)=nZ(4s )

YC19o D) =Y (140 J)#YC1Se I $Y (L6, 0D4Y(17,.3)+Y(18,))
¥€20eJ)=Z(62I)\Y(22+J)22(100J)\Y(22,0)=2(11+ )

Y230 ) =214, NV (24002215, II\Y(25,J)22(130I)\Y(26,9)32(12, )
Y(270J)8Y(20eJ04Y (21000 4Y (22000 4Y (230 04X (2402 4Y(2F0 ) $Y (2604 J)
Y(28eJ)mY (270 )4V (192 I \RCIIBY(22,J)4Y (2T, ) 4Y(245J)¢Y(25:))
Y(29+J)=(Y(22,3)/R(JIIZL00\Y (30, J)=(Y(23,J)/R(JIIR100
Y(3Led)a(Y(24,0)/RCIIIEI00\Y(I2,0)2(Y (25, J)/R(J)IELOO\NEXTY

REM PRINT DATA TASBLE

PRINT #2, *ANALYSIS’I\FOR K=1TON2

PRINT €2, USING 4838888484 °,F(K) I\NEXTK

PRINT #2\PRINT $2\FOR J=siT7032

IF Jmi4 GOTO 146460\IF J=29 GOTO1440
GoTO 1470

PRINT #2

GOSUB 1930

PRINT #2, USING *‘LLLLLLLL X8}

IF J<=13 GOTO1S10\IF J>=29 GOTO1S10
FOR L=t TO N2

PRINTS2,USING #844488.888°,Y(JrL)3
NEXTL\GOTO 1520

FOR L=1TON2
PRINTE2,USING 48688880, 48°,Y(J)L) i \NEXTL
PRINT®2\NEXTJ

IF C4=1 GOTO 1570

GOTO 338

PRINT#2,2Z3\CLOSE #2

GOTO 4000

REM SUBROUTINE TO CHOOSE ROW LABELS FROM AS
Bi=0

Ni=0

FOR I=1 TO LEN(AW)

S$=SEGS (A 1. I)

IF S$<>’/7’ GOTO 2060

Ni=Ni+2

IF Ni=J) GOTO 2020

IF Nis=sJ+1 GOTO 2040

Bi=sI+1

G0T0 2060

Ei=I-1

X8=SEGS$(A$,B1/EL)

NEXT I

RETURNMN

END
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Appendix VII. Listing of GARN

100
103
110
112
115
120
130
140
160
170
180
190
200
220
240
250
260
270
300
31s
330
345
350
358
360
345
370
380
390
392
393
397
400
403
410
a3
420
423
423
430
435
440
245
450
ass
as?
460
455
470
480
483
4%0
499,
495
500
505
s10
S20
523
s30
540
S4S
547
550
$55
540
565
$70
578
s80
585
590
595
600
403
610
615
620
623
630

PRINT ‘PROGRAM GARN.BAS FOR NORM CALCULATION OF BARNET ANALYSES'’
PRINT‘MAIN PROGRAN‘\REM M.FLOHR 3/83-MODIFIED 4/81
PRINT/NO.OXYGENS=12 FOR CATION CALCULATIONS’
REM ORDER OF END MEMBER CALC. FR. RICKWOOD(1948)
REM N-COUNTER FOR TOTAL$ ANALYSES IN FILEICA4 CHECK FOR END OF FILE
DINM A‘(l°7)'ﬁ(l°)va(l°)vc‘4)00(18'4)77‘(‘9)lU(26'4)0P(4)0F6(4)
DIN MCA)oHCA) )N(4)sD2(1814),0¢2614)508(39)+18(3S)
DIM R(10+4)2Y(4),F(A)IULA)IE(L10+4)2G(1004)sV(4)
READ AS
DATA /8102/Y7102/AL203/CR203/FE203/FED/HNO/NGO/CAD/NA20/
DATA SUM/SI/AL/ Z/AL/CR/FE+3/T1/ Y/FE+2/HN/NG/CA/NAY X/
DATA CATSUM/
FOR I=1TO2\READ D¢
ASSASEDS\NEXTIL
READ Q%
ggfﬂ {ICQT ALLOC/UVAR/AND/PYR/SPES/GROS/7ALM/

AD I
DATA /SI/TI/AL/CR/FE+3I/FE+2/MN/NG/CA/NA/
REM A=FORM. WT. OX.IB"ANIONS/0OX. FORNM.
FOR I=1TO10\READ A(I)
DATA 40.,09¢79.9+50.98975.995+,79.85:71.85+,70.94¢40.32+:56.08,30.99
NEXT I
FOR I=1YO10\READ B(I)
DATA 2+¢2971.5¢1.5¢2.5+198+221:0.53
NEXY I
C4=0\N=O\QSs="¢. 666°\Qas=" 64,066 \Q38=CHRI(44)
PRINT’ENTER RUN TITLE: \INPUTBS
PRINTENTER NAME OF DATA FILE AS SYnIXXXXXX.YYY \INPUTNS
PRINT’CHECK FOR KEYPAD EDITOR ERRORS?T (Y OR N)’JI\INPUTRS
PRINT’ARE YOU SORTINGTC(Y OR N)’I\INPUTSSS
IF ASC(88%)<>89 00T0400
PRINTENTER 2 CHARACTER SORT STRING: '3\INPUTHSS
PRINT’PRINY DATA TABLE?T (Y OR N)’I\INPUT R7s
PRINT’DO YOU WANT TO CREATE A DISK FILE CONTAINING CALCULATED"
PRINT’END MEMBERST (Y OR N)°\INPUTPS
IF ASC(P3)<>89 GOT0425
PRINTENTER OUTPUT FILE NAME AS SYNIXXXXXXIYYY’\INPUTPSS
OPEN P8¢ FOR OUTPUT AS FILES#A\PRINT#4,NS
PRINT’DO YOU WANT TO CREATE A DISK FILE CONTAINING RECALCULATEDR’
PRINT’OXIDES + CATIONST (Y OR N)‘\INPUTP9s
IF ASC(P9$)<>89 GOT043%0
PRINT’ENTER OUTPUT FILE NAME AS SYNIXXXXXXIYYY’\INPUTP7S
OPEN P78 FOR OUTPUY AS FILES3I\PRINT$3,N$
OPEN N$& FOR INPUY AS FILE &1
IF ABC(R7$)=89 THEN OPEN ‘LP:’ FOR OUTPUT AS FILE 2
INPUT#1,B4
Z8asCHRS(12)\FORJ=1TOL18\INPUT#L/»ASS\NEXTJ
IF ASC(R7¢)=89 THEN PRINT$2,B$\G0OT0480
I; ABC(R7%)=89 THEM PRINT#2.2%
N2=0
IF END#1 GOTOSAO\N=N+1
INPUTS#1,Q0S, TS\INPUT#1,TSsF9
IF ASC(R$)=89 THEN PRINTY QSiTs
IF A8C(S88)<>89 00T0S20
H3$=SEGS(T8,1,2)\IF nSe=M8s GOTOS20
FOR JsiTO18\INPUT#1,HS)HI\NEXTJ
IF N2<4 GOTO 485\G0T0SSO
N2=N2+1\F{(N2)=QS\IF ASC(R7%)=89 THEM PRINT®2, F(N2)iTs
FOR J=1TO18\INPUT#L1,D(JrN2)»D2(I¢N2I\NEXTJ
IF N2<4 GOT0485\007T0550
PRINT\PRINT’END OF DATA FILE REACHED AT ANALYSIS ‘N
C4=31\CLOSE®]
IF N2«0 GOTO409S\REM MATRIX D=OXIDES+CATIONS IN SITES TO BE PRINTED
FOR J=1TON2\O(1¢J)=D(1,J)\0(2,J)=D(2,J2\0(I» J)=D(3» )
0C4¢J)=D(SeUI\O(SvJ)=D(A¢II\OCSsJ)=D(6¢JI\O(7¢J)=D(BeJ)
0(B8eJ)=D(10+JI\D(P9J)=DC1L/,JI\DCL1O0sJ)=D L4y J)\NEXTY
FORJ=1TON2\D(11¢J)=0\FOR I=1T010\0(11,J)20C11,J)+0(1sJ)
NEXTI\NEXTJ\FOR Je1TON2\0(12+J)=D2¢1sJ)\IF 0(12+4)>3 GOTOS80
00139J)=3-D2(1¢JI\DC(15:J)=D2(3¢J)~0(13,J)\0070585
0€13¢J)=0\0(15¢J)=D2(3¢J)
0€14,J)=0(12,J)40013¢J)\0(16+J)2D2(S¢J)\O(17¢J)uD2(4sd)
0¢18:J)=2D2(2,J)\0CL9+J)=0(15,J)+0C16¢J)40(17,J240(18¢ )
0€20+J)=D2¢4¢J)\0(210J)=D2(8¢ JI\D(22¢J)=D2(100J)
0023,J)=D2C110J)\0(24¢J)=D2(14rJ)
0(235¢J)=0(20¢J)+0(210J)¢0(22/,J)+0(23,J)+0(24¢ )
0(26+J)%0(14,J)40(19+J)+0(25/,»J)\NEXTY
IF ASC(R7$)<>89 680T0706
PRINT®2, ' ANALYSIS ‘#\FOR [=1TON2\IF I=1 00T0430
PRINTO2 )UBING 4800000000000 000000000000080°,F(I)I\GOTO43S
PRINTS2/USING 80808008088 °F (1))
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633 NEXT 1

640 PRINTS2\PRINTS2, " ‘

443 FOR Is1TON2\PRINT$2,’ INPUT NORMALIZED’ I \NEXTI\PRINTS2
706 OVERLAY °*SYOIGARN2.BAS® LINE 707 :
2050 PRINT’BACK IN MAIN PROGRAM’

4083 IF C4=1 GOTO 4095

4087 IF ASC(R7$)=89 THEN PRINT$2,Z$\GOTG 480

4093 IF ASC(P?$)=89 THEN CLOSES3

4096 IF ASC(P$)=89 THEN CLOSE#$4

4098 IF ABC(R74)<>8% GOT0P000

5000 PRINT#2,2Z¢\CLOSES2

9000 END

707 PRINT'GARN2 -~ SEGMENT $#2 FOR GARNET PROGRAN’

708 REM M.FLOWR 3/83--NORMALIZE CATIONS TG 8

710 FOR Js1TON2\C1=0\C128/0(26¢J)\H(J)=0\E(2,J)=0(18,J)%C!
730 EC1¢eJ)=0(12,J)SCINE(3+J)=(0(13,J)40(15,J))8C1

750 FORI=4TOS\E(I»J)=0(1+12,J)8CI\NEXTI

770 FORI=4TOIONE(I»J)=0(I+14+J)SCI\NEXTI

780 FOGR I=1T010\G(I,»J)=E(I »JISB(II\H(J)=H(J)+G(T ¢ JI\NEXTI
800 LS(J)=((2%(12-H(J)))I/E(1+J0))80(1e I\E(NI=E(S )

810 IF 0(5,J)<>0 GOTO BSO\IF 0(26rJ)<=8 GOJOSSO

830 REM TEST I[F ENOUGH FE TO FORM FE+3

840 IF E(8,J)>=28(12-H(J)) GOTO0B860

BSO W(S»J)=B(SeJI\W(4,J)=0(6+J)\GOTOB?0

860 E(S»J)=28(12-H(J\E(S2JIZE(S6) NI=E(Se )

870 C(J)=0\C(J)=0(46,JI/E2(I)

880 W(4r NNaCINIECSI ND\W(SrI)=CCNIB(E(SeIIRL.11L)

890 HS(J)=O0\FOR I=31TO10\G(LsJ)=E(I,J)EB(])

910 HS(J)=HS(J)+G(1» H\NEXT I\REM CALCULATE NEW SITE OCCUPANCIES
930 W(12,0)=E(L1+II\IF E(1,J)>=3G0OT0980

P40 N 13+ )23=EC(1s0)\W(14,sJ)=W (12, D$W(1T0 )

960 W(1S5,J)=E(Ied)=W(130J)

?70 GOTO 1010

980 W(13,J)=0

1000 W(14,J)3W(12,)+W(139JI\W(1T,J)=E(T, )

1010 W(18¢eL)=E(AeJI\W(L17»I)=E(TeII\W(18,J)=E(2sJ)

1030 W(19»J)=aM(15,J)+UW(28,J)4N(17,0)4W(18,J)

1040 W(20, ) =EC(8¢eII\W(210J)=E(7+J)

1050 W(22¢J)=E(B¢JI\W(2T 0 J)=E(9»J)

1060 W(245»J)=E(10,J)

1070 W(2S»J)=W (200 ) +M(21 1) +W(2DyII+W(2Tp J) U240 )

1080 W(26,1)=W (14, J)+W(19,I)+W(25,0)

1090 NEXT J

1100 REM CALC. NEW OXIDES AND CATION PROPORTIONS

1110 FOR J=1 TO N2\W(11,J)=0

1120 FOR I=1 TO 4\W(I,»J))=0(IeJ)

1140 W(11,J)=W(11,0)4MW (T, JI\NEXTI

1150 FOR I=7 Y10 10

1170 W(I»J)=0(I,J)

1180 W(1lo ) =W (11,248 (T¢JI\NEXTI]

1200 REM

1210 W1 o )2W(LIL» ) W(SeI4US0sIINC(I)=0

1230 FOR I=1 YO 10

1240 R(IoD)mU(IvIV/7ACT)

1250 C<(I=C(I+R(T, D)

1260 NEXT I\NEXT J

1270 REM MATRICES D AND W CONTAIN ALL INPUT AND CALCULATED
1280 REM OXIDE AND CATION VALUES

1290 REM-QUTPUT CALCULATED GXIDES + CATIONS TO DISK FILE
1300 IF ASC(P9$)<>89 GOTO1420\FOR Js=L1TON2\PRINT#3I,USING*9848°,F (J)
1310 PRINTE3I,USING Qa8,W(1,J)I\PRINTEI,Q3$S\PRINTEI,USING QSe,W(12,J)
1320 PRINT43,USING Q4as,N(2,J) INPRINTSI QIS \PRINTE3,USING QS$,U(18¢J)
1340PRINTE3,USING Q48,¥(3+J)I\PRINTE3,Q38\PRINTSI,USING QS8,(W(13¢J)+W(15+0))
1350 FOR I=4TOS\PRINT#3,USING Q48,M(IsJ)I\PRINTE3,Q3I s}
1370 PRINT#3I,USING QS$+W(12+1»J)\NEXTI

1380 FOR I=4TG1O0\PRINT#3,USING G48,W(1,J)i\PRINT$3,038}
1390 PRINTE3I,USING Q58,4 (1441, J)\NEXTI\NEXTJ

1410 REM

1420 IF ASC(R7$)<>890607014600

1440 REM PRINT ALL OXTDESICATIONS
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1430
1460
1470
1480
1490
1500
1520
1540
1550
1560
1570
1600
1620
1630
1649
1650
1660
1670
1680
1700
1720
1740
1750
1780
1800
1810
1820
1830
1840
1850
1840
1870
1880
1890
1900
1910
1920

FOR J=1 710 26

IF J=12 00T0 1480

Q0TO 1490

PRINTS2

GOSUB 1430

PRINT#2,USING® “LLLLLLLLLL»XSIN\IF J>=12 GOTO135350
FOR KuJTON2\PRINT#2,USINO $4828444844.48°,0(JrK)}
PRINTB2/USING  $8088808068.88°,W(J,K)I\NEXTK\PRINT#2\GOT01570
FOR Kest TON2\PRINT#2,USING $48$088400¢.48¢°,0(JrK)}
PRINTS2,USING 46682008 2.4468°U(J/K)I\NEXTK\PRINT#S2
NEXT J

QVERLAY °*SYOIGARN3.BAS® LINE 707

REM SUBROUTINE TO CHOOSE ROW LABELS FROM At
Bi=s0\N1=0

FOR I=i TO LEN(AS)

S$=SEGS (A, 1,1

IF §8<>’/° GOTQLI800

N1=N1#1

[F N1=J GOTO1720

IF Nl=J+1 GOTO1750

Bis[+1

GOoTot800

El=]-}

X$=SEGSC(AS,B1/E1)

NEXT 1

RETURN

RENM

REM

REM

REM

RENM

REM

REM

REM

REM

REM

RENM

1930REMN

707 PRINT GARN3I-SEGHENT ¢3 FOR GARNET PROGRAM’
708 REM N.FLOHR 3/83--CALCULATE END MEMBERS

710 FOR J=t TO N2\REM FORM UVAROVITE V(J)

730 IF R(4:J)<>0 GOTO 7350\V(J)=0\GOTOB90

750 IF R(9,J)<>0 GOTO 770\V(J)=0\GOT01080

770 H1=RC4+J)/2\I1R(9¢J)/3NL1=R(1+J) /2

780 IF H1>I1 GOTOB10\IF HWi>L1 GOT0830

800 V(J)=H1\ODTO 860

810 IF I1>L1 GOTO BS0\V(J)=[1\00T0B&0O

830 IF I1>L1 GOTO 850

640 PRINT’LINE 840 SOMETHING I8 WRONG’\REM CHECK IF TESTS FAIL
850 V(J)=Lt .

860 R(4¢JIMR(A+JI-(2XV(III\R(P e JI=R(Pr» )~ ( 3BV ()

870 R(1rJ)=R(1+1)-(3XV(J))

880 REM FORM ANDRADITE Y(J)

890 IF R(9¢J)<>0 GOTO 910\Y(J)=0\GOTO1090

210 IF R(S»J)<>0 GOTO 930\Y(J)=0\GOT01090

930 IF R(1+J)<>0 GOTO 970

240 Y(JI=0\X(S)=0\Q(II=0\H(I) =0\ U(J)=0

960 G0 TO 1840

970 H1=R(9¢J)/3\K1=R(S5¢J)/2\L1=R(1+J)/3

980 IF W1>K1 0OTO 1010\IF H1>L1 GOT01030

1000 Y(J)=H1\BOTO 1040

1010 IF KI>L1 GOTO 10S0\Y(J)=K1\GOT01040

1030 IF K1>L1 GOTD 1050

1040 PRINT'LINE 1040 SOMETHING IS WRONG'\REM CHECK IF TESTS FAIL
1030 Y(Jr=L1

38



10460
1070
1080
1090
1100
1110
1120
1140
1150
1170
1180
1200
1210
1230
1240
1250
12460
1270
1280
1290
1300
1310
1320
1340
1350
1370
1380
1390
1410
1420
1440
1430
14460
1470
1480
1490
1500
1520
1540
1350
1560
1570
1400
1620
1630
1640
1630
16460
1670
1680
1700
1720
1740
1730
1780
1800
1810
1820
1830
1850
1860
1870
y:1- 1.}
1890
1900
1?10
1920
1930

707
708
710
730
750
770
780
800
810
430

A

REDeJISR(P 2 II=(IBY (I I\R(S2J)=R(SeJ)-(28Y(J))
RCLy JIR(L P D) =(IBYCI))

REM FORM PYROPE X(J)

X¢J)=O0\IF R(8,J)<>0 GOTO 1110

X{J1«0\GOTO 1290

IF R(J+J)<>0 GOTO 1140
XCJ)=0\Q(J)=0\M(J)I=0\U(J)=0\GOTOLBSO

IF R(1+,J)<>0 GOTO 1170
X(J)r=0\Q(J)=0\N(JI*0\U(J)=0\B0TO01860
R1=R(B,J)/3\PL=R(3+J)/2\L1=R(1,J)/3

IF R1>P1 GOTO 1210\IF Ri>L1 GOTO1250
X{J)=R1\GOTO 1260

IF Ri>L1 G0TO 1250\X(J))=P1\00T01260

IF Pi>L1 GOTO 1250

PRINT'LINE 1240 SOMETHING IS WRONG'\REM CHECK IF TESTS FAIL
X(J)=py

R(Br»J)=R(BrJ)-(38X()))

R(32I=R(I N =(2EX(INI\R(L ¢ I =R(L,I)-(IEX(I))
REM FORM SPESSERTINE Q(J)

Q(J)=O\IF R(7,J)<>0 GOTO 1310

@(J)=0\G0T0 1500

IF R(3:,J)<>0 00TO 1340
Q(J)=0\UCJI)=0\N(J)=0\G0TY01860

IF R(1,49<>0 GOTO 1370
Q(Jr=0\U(J)=0\M(J)=0\GOTO1840

81=R(7:J)/3

P1=R(3,J)/2\L1=R(1,J)/3

IF S1>P1 GOTO1420\IF S1>L1 GOTO1440
2(J)y=§1\00T0L470

IF P1>L1 GOTO1460\0<C)=P1\GOTO1470

IF PI>L1 GOT01460

PRINTLINE 1450 SOMETHING IS WRONG’\REM CHECK IF TESTS FAIL
a(h)=L1

R{(Z9J)=R(7+J)-(320Q(I))

RE3eJI=R(I e SI-(28ACIII\RCL P JImR(L # J)-(3RQCS))
REM CALCULATE GROSSULAR M(J)

IF R(9,J)<>0 GOTQ 1520\M(J)=0\GOTOL1470

IF R(3+J)<>0 GOTO 1540\M(J)=0\U(J)=0\GOTD1840
IF R(1,J5)¢<>0 GOTO 1540

M(J)=0\U(J)=0\BOTO 1860
IL=R(P,JI/I\PLI=R(3IrII/2\LL1=R(1,J)/3

IF I1>Pt GOTO1400\IF I1d>L1 GOTO01620\M(J)=11\GOTO1450
IF PL>L1 GOTQ1440\M(J)=PI\GOTO14650

IF P1>L1 GOTO 1640

PRINT’LINE 1630 SOMETHING 1S WRONG'\REM CHECK IF TESTS FAIL
N(J)=Lt

RCP9J)=R(P e II-(IAM(I))

R(I2J)=R(I v JI=(2BM(III\R(L o J)mR{Ls JI-(3EH(J))
REM FORM ALMANDINE U(J)

IF R(6+,J)<>0 G6OTO1700\U(J)=0\GOTO1860

IF R(3,J3<>0 GOT01720\U(JI=0\GOTO1840

IF R(1,J)<>0 GOTOL740\U(J)=0\B0OT01840
T1=R(4,J2/3\PL1uR(I+ I /2\LL1=R( 1, JDI/3

IF. TI>P1 GOYO 1780\IF Ti>L1 GOTO1800\U(J)=T1\GOTO1830
IF P1>L1 GOTO 1820\U(J)=PI\GOYD1830

IF P1>L1 GOTO 1820

PRINT'LINE 1810 SOMETHING IS WRONG’\REM CHECK IF TESTS FAIL
Utr=t1

R{&» I =R(6+J)-(I2U(I))

R(IeJISR(Is II=(2BUCIIINR(L 91 IIER(L» J)-(32UCI))
F8(J)aV(N+Y (N EX(HEACII M I +U D)

REM CALC. XCATIONS ALLOCATED
NC(J)=(82FB(J)%100)/C(J)\A2=100/FB8(J)

REM CALC. GARNET MOLECULES

VI =Y(IITA\Y (JI8Y () ZA\X(J) =X (J) KA

(I =Q (I SA\NC D) =M () ZANUCI) sUC ) A2

NEXTJ

OVERLAY*8YOSOARNA.DAS® LINE 707

PRINT ' OARNA-SEGMENT®4 FOR BARNET PROORAM’

REM M.FLOHR 4/83-MODIFIED 4/83

REM OUTPUT END MEMBERS TO DISK FILE

IF ASC(P$)<>BY GOTO80O

FOR J=tTON2\PRINT#4,USING *¢888°,F(J)
PRINTS4,USING G4$,V( ) IY(NIXCI QN INCHIUCI
NEXTJ

IF ASC(R74)<>89 GOY02050

PRINT®2y "INFOR I=1 TO (23N2)
PRINTS2, CATIONS/’ I\NEXT I
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840
30
860
870
ago
890
9?10
9?30
940
960
970
980

1000
1010
1030

PRINTO2\PRINT42.*
FOR Isi TO N2
PRINT#2.°  12ANIONS T
PRINT#2,USING 44,888, HS(1)}

PRINTE2, ANIONS* §
NEXT I\PRINT®2

G6S= P0000000000000000000s0008, 00’
0785 00000000000 0000000000080. 000"
PRINTS#2

FOR JuiTON2\Z1(1,J)=N(H\Z1(2r0) 2V ()
Z1C30d)aY (IINZICA9s ) =XCIINZL(Se ) =0CS)
Z1{62d)mM(II\TL(7+J)2U(II\NEXTY

FOR J=1707

00SUB 1350

PRINT#2,USING® “LLLLLLLLLL +H8$3$

1040 FOR I=1TON2

1050 PRINTO2,USING Q68,21 (Jr 1) i \NEXTI
10460 PRINTS2\NEXTJ

1070 PRINT®2,"CAT. RESIDUALS’

1080 FOR [=1{TON2\FOR J=1T7010

1090 IF R(Je13)<O THEN LET RCJsII=O\NEXT I
1100 NEXT I

1110

FOR J=17010

1120 GOSUB1550

1140 PRINT®2,USING® “LLULLLLLLLL  oH$:

1150 FOR [=1 TO N2

1170 PRINTO2,USING Q78.,R(Je 1D}

1180 NEXT I

1200 PRINTS2\NEXTJ\PRINT#2, ‘FE+2/HG i

1210 FOR Js1TON2\IF W(22,J)<>0 00701250

1230 F4(J)=0\GOTD1240

1240 RENM

1250 F4(JI=W(20+J)/UW(22+))

1260 PRINTE2,USING QG78,F8C(J)I\NEXTI\PRINTS2

1270 FOR J=i TO N2\PRINT#2, ANALYSIS ¢’}

1280 PRINT#2,USING #8¢8°,F( )}

1290 PRINT#2,’ ADDITION OF 'i\PRINTO2,USING #4.80¢°,2X(12-H(J))}
1300 PRINT#2,’ MOLES SI WOULD BALANCE THE CATION TO ANION RATIO.
1310 PRINT#2,'THIS EQUALS “3\PRINT#2,USING Q48.LS(J)}
1320 PRINT#2y" WT.X SI02°

1340 NEXT J\GOTO 2050

1350 REM SUBROUTINE TO CHOOSE ROW LABELS FROM Q%
1370 Q1=0\M1=0

1380 FOR I=1 TO LEN(OS)

1390 V$=SEGS(As»1,1)

1410.1IF Ve<>°/’ GOTO1300

1420 MisMi+l

1440 IF Niw=J GOTD1440

14350 IF Ni=J+1 GOTO1480

1460 Qi=l+1

1470 GOTO1500

1480 Giwl-1t

1490 He=SEGS(Qs.01,01)

1300 NEXT I

1520 RETURN

1340 REM SUBROUTINE TO CHOOSE ROW LABELS FROM I
1350 Q2=0\M2=0

13560 FOR I={ TO LEN(IS)

1570 Cs=SEGS(Is.I.I)

1600

IF Cs<>°/’ GOTO01700

1620 M2=M2+1

1630

IF M2=J GOT016350

1640 IF M2=J)+1 GOTO:470
1650 02=1+1

1660
1670

00701700
G2=1-1

1680 He=SEGS(Is.Q2.G2)

1700
1720
1740

NEXT I
RETURN
REM

1730 REM
1780 REM
1800 REM

1830
1820
1830
1830
1860

RENM
REM
RENM
REM
REM

1870 REM

1880
1890
1900
1910
1920
1930

REM
REM
REM
RENM
RENM
REM
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Appendix VIII. Listing of XYPLOT

So00
303
310
313
320
330
350
360
370
380
390
400
610
620
630
640
630
660
670
680
690
700
703
708
710
713
720
723
730
740
730
770
790
820
823
830
840
aso
860
863
870

PRINT’XYPLOT.BAS'\REM X-Y POINT PLOTTING

REM OLD VERSION XYPLT1 MODELLED AFTER J.MCOEE’S IPLOTV(ARLEB)
REM AND J.S.HUEBNER’S QUAD.BAS(MINC)IM.FLOHR 4/83
REM MODIFIED 7/28 BY FLOHR RENAMED XYPLOT
ASu’@)t \Us='U’\Bs="H A LO’\DS$=‘D"’

He=’H’\88m’ “\C¥n’,y’\H28s’_ H’'\Das=’_ *

REM X9,Y?28CALING FACTORS(=1°=2008TEPS)
X9=ti\Y9=l

F=1,0\REM NO INPUT OF SCALING FOR NOUW

82200%F

COUT(rAS+3:0)

X1283(0+X?)\X18=8TRS(X1)+CS
Y1=88(0+Y?)\Y16=B8TRE(YL)

X2«88( 124X?)\X28=STRE(X2) +Cs
Y2=83(0+Y?)\Y28=3TRS(Y2)

X3IuX1\X382STRS(X3)+Cs

Y3=SZ(B+YPI\YISuSTRS(YI)

X4=X2\X43=3TRS(XA4)+CS

Y4sY3I\Y4$=3TRS(Y4)
T28=BS+US+X1S+Y18+SS+DSEX28¢Y20+SS+X4S¢Y4LS+ES
TISnXIS+YIE¢SEEXLIS+YIS+USHHSATLIS=T284+T3s
COUT(rT18:25S,0)\REM LABEL AXES,PRINT TITLE
PAUSE(S) )

PRINT’XsY DIMENSIONS ARE 12,8 INCHES’
PRINT'ENTER LABEL FOR X-AXIS: “I\INPUT L4s
L$=’H A U 800+80 812 ‘\Ps=Ls+LAS+H2S
COUT(+AS+320)\COUT(+P$,255,0)

PRINT’ENTER LABEL FOR Y-AXIS: °I\INPUTLSS
Lisa’H A U 100,730 842 '\PilsslL1S+LSs+H2s
COUT(+AS¢3+0)\COUT(+P18,255,0)

PRINT'ENTER TITLE!’\INPUT L7s

L3s='H A U 600,18460 S12
P38aL38+L78+H28\COUT(+AS¢3,0)

COUT(+P38¢255.0)

PAUSE(1S)\REN NEEDED FOR LONG LABELS
PRINT/ENTER MIN/MAX RANGE FOR Y: ‘I\INPUT R3.R4
PSs=’H A U 125,200 812 ‘\RIS=STRE(RI)I\R4$=sSTRE(R4)
P68=’125+,1800 812 ‘\Q3Is=PSS+RIS+D4S+PES+RAS+N2S
COUT(rAS+,3+,0)\COUT(,Q38,25%5,0)

PRINTENTER MIN.MAX RANGE FOR X! ‘I\INPUT RS+Ré
P2%=‘H A U 173,130 812 ‘\REM X-MIN

880" P48='2560,150 812 ‘\REM X-MAX

910
?30
760
770
2935

1000

R34=8TRS(RI)\R68=8TRS(R6)
Q28=P24+RIS+DAS+PASIRESH+H2S
COUT(rA8:3+0)\COUT(+028/,255,0)
REM PRINT TICK MARKS

PAUSE(1S)

Vi=175\V1is=8TRS(V1)

1010 V2=200\V28=8TR$(V2)

1020

V3=1800\V3I$=3TRS(V3)

1030 V4=1823\Vas=3TRS(V4)

1040
1050
1060
1070
1080
1090
1100

V322400\U3$=8TRE(VS)
V622625\V68=8TRE(VS)
COUT(,BS+10,0)\REM BOTTON

FOR V7=400T02400 STEP200
U74a8TRS(V7)+CS
VBEsU78+VLS4S84DS4U784V28 488 +US
COUT(sVB%+ 253,02 \NEXTV?

1110 COUT(,A$¢3,0)\COUT(,BS+20,0)\REM LEFT
1120 FOR V9=400701800 STEP200

1130

1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
12350
1260

1280

V9s=sCs+8TRE(V?)

Z18aU184VPS+864DO$V2S+VUTS+E8+US
COUT(/»Z1%,255,0)\NEXTVY
COUT(rAS¢3+0)\COUT(+B$+20:0)\REN TOP
FOR 722400 TO 2400 STEP 200
I2¢=8TRE(Z2)+Cs
Z38=Z284VA48+80+08+2264V38 488 ¢US
COUT(+238+233,0)\NEXT Z2
COUT(rAS$+3,0)\COUT(+BS+10,0)\REM RIGHT
FOR 25=400 TO 1600 STEP 200
ZSe=sCs+8TRE(2ZS)
ZASVES+TIIS+BE+DSFUSSHZSe+884US
COUT(rZ48+255,0)\NEXT ZS
COUT(,HS$,255,0)

END
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Appendix 1x. Listing of TERPLT

300
303
310
318
520
330
330
360
570
380
390
600
610
620
4630
640
630
660
670
680
700
710
720
730
740
750
78S
740
770
780
790
800
810
850
835
840
870
880
890
200
?10
220
930
240
30
2460
920

PRINT’TERPLT.BAS’\REM TERNARY POINT PLOTTING

REN OLD VERSIONM TERPL1 MODELLED AFTER J.MCOGEE’S IPLOT(ARLEB)
REM AND J.S.HUEBNER’S QUAD.BAS(MINC)$M.FLOHR 4/83
REM MODIFIED 7/27/83 BY FLOHR-RENAMED TERPLT
ASe’Ri3'\DS=’D’\B8m’ ‘\USs’U’\C8s’,’

Bse’H A LO’\H$®’H’\H28=’_ H’\D4ss’_ *
PRINT’TRIANGLE HAS SIDES OF 10 INCHESs HEIONT OF 8.64 INCHES'
REMN X9?,Y9? SCALING FACTORS(=1°=2008TEPS)

XP=i\Y9=)

Fei1,0\REM F=sSCALING FACTOR-NO INPUT FOR NOW
8=200%F

COUT(»A$+3+0)

X1=SB(O+XP?I\XL18mBTRE(X1)ICS
Y1=88(0+YP)\YV18a8TRE(YL)
X2e88(10+X?)\X28=8STRS(X2) +CS
Y2e8%(0+Y9)\Y28=8TRS(Y2)
X3eBB(I+XPI\X3IS=GTRE(XI) #Cs
Y3e82(8.444Y9)\YI$uGTRS(YI)
TI8aBS+USH+XLI8+Y10+88+DS+X20+Y28+3S+XIS+YISSS+XLS4YISFUSHHS
COUT(»T18+255,0)

Lo’ A U 125,125 S13 ‘\REM LEFT

Lit=’H A U 1150,1940 B13 ‘\REM TOP

L20=°22005125 S13 ‘\REM RIGHT

L3s=‘H A U 1600,1800 S12 '\REM TITLE

PRINT'ENTER LABEL FOR LEFT’I\INPUT L4
PRINT’ENTER LABEL FOR RIGHT’I\INPUT LS¢
PeolS+L4S+DASHL204LSS+H2S\COUT(+AS+,3,0)\COUT(,P$+255,0)
PRINTENTER LABEL FOR TOP’I\INPUT LéS

PRINTENTER TITLE (MAX OF 30 CHARACTERS)’

INPUT L7¢

PisoL18+L48+H2S

P3ISoLIS+L784H2S

COUT(»A$,3,0)\COUT(+P1%$,255,0)
COUT(2A$,390)\COUT(»P3$:255,0)

PAUSE(10)

REM PRINT TICK MARKS~BASE FIRST

Y4u i ?S\YA$=3TRE(YAI\YS=200\VYS8=STRS(VS)
COUT(2A8$+3+0)\COUT(+»DB8+10,0)

FOR X4=400702000 STEP200

X4$=8TRO(XA)$CS

T28aX48+Y484+88+DO+X48+YSS4SS+US

COUT(»728,255,0)

NEXT X4

COUT(vA$+3,0)\COUT(+BS+10+0)

X72-23\X8=23\REM LEFY SIDE

FOR ZA=400702000 STEP 200
XS®200+((Z4~200)%.5)\Y652004((Z4-200)8%,846)

1000 Y68=8TRE(YS)I\XSS=BTRE(XS)+CS
1020 X9=X7+XS\X?$=8TRE(X?)¢CS

1050

TISuXP8¢+Y68+88+DS+XSS+YS8480+US

1040 COUT(,T3I$,255,0)\NEXTZ4

1080
1090
2000

COUT(+H8+2355,0)\REM RIOHT SIDE
COUT(»AS,3,0)\COUT(+BS,10,0)
FOR ZS=400 TO 2000 STEP 200

2010 Y8=200+((Z5-200)8.8648)\X6=22200-((25-200)8.5)

2020

Xé8=8TRS(X4)+C+\YBS=STRI(YS)

2030 UA=XB+X6\UAS=STRE(UA)+CH

2040
2030
2040
2090

T40uX684YAS+88+D8+UAS+YES+SS+US
COUT(»T48,25S,0)\NEXTZS
COUT(»H$,255,0)

END



Appendix X.

Listing of TETPLT

100REM TETPLT.BAS DRAMWS TETRAHEDRON M,FLOHR 7/83
110REM USES F.SPEAR ALGORITHM(AH. MIN.65.1980)

120
130
135
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
29s
300
308
310
340
360
370
180
390
400
410
420
430
140
430
460
470
480
490
500
s10
520
530
540
550
560
590
600
610
820
630
440
850
560
670
680
590
700
710
720
730
740
750
760
770
780
800
810
840
850
855
860
870
873
876
380
890
900

AS='Q3:°\D8='D’\S8s’ ‘\Us=‘U"’

Csn’ ' \HS="H’\R$= "R’ \N¢="_"

01=1200\Q2=800\REM CENTER OF BARYCENTRIC SYSTEM

REM CALCULATE X»Y»2Z OF APICES) TOP (0+,0,0/1)
Ta=1-,25\7520-0.25

X=(TSH(T5/2)+4(T4/2))/70.81485
Ye(TS4(T4/3))/0.9428\Z=T4

REM BOTTOM (1:000.0)

X1=(TA+(TS/2)+(T5/2))/0.08165
Y1=(TS4(T1S/3))/70.9428\21=TS

REM RIGHT (0+1,0:0)
X2=(TSH(TA/2)4(TS/72))/70.8165\22=T75
Y2=(T4+(T5/3))/70.9428

REM LEFT (0,0,1,0)

X3=(TSH+(TS/2)4(T5/2))70.8145
Y3=2(T54(TS/3))/70.9428\23sT3

REM ALPHA ROTATES AROUND 2-AXIS$ THETA AROUND X-AXIS
PRINTENTER ANGLE ALPHA IN DEGREES: 'F\INPUT A
PRINT “ENTER ANGLE THETA IN DEGREES: '¥\INPUT T
PRINT'ENTER E (PERSPECTIVE): “#\INPUT E

PRINT’ENTER S (SCALING FACTOR): “#\INPUT S

REM CONVERT DEGREES TO RADIANS
AmA/S5?.29578\T=T1/57.29578

REM CALCULATE Z°* (HERE V) FOR EACH APEX POINT
R1=COS(A)I\R2=COS(T)
RI=SIN(AI\R4SSIN(TI\W=RIZRA\W2=R1 ZR4
Va(-XEW)-(YRW2)+(ZER2)\Vi=(-X12W)-(YI1SH2)$(Z18R2)
V2 (=-XBW) - (Y2BW2) $ (Z2BR2I\VI= (~XTIEW) ~(YIBUW2) + (ZIBR2)
REM CALCULATE X.Y COORD. OF APICES

REM Ul,U2=X.,Y TOPi U3,U4 - BOTTOM

REM US,U6 - RIGHT) U7.U8 - LEFT
ULlsINTC(((XERLI-CYSRIIIS(E/(E-V))IES) +QL
U2=INT(C(XSRIZR2)F(YERIER2)I+(ZXRA) IB(E/(E-V))IXS)+02
UIsINT(C(X1BRI)~(YIZRIIIR(E/(E~-V1))88)+Q1L
UAsINT(C(X1SRIERIE(YIBRIER2)4$(Z1BRA)IS(E/(E-V1))XS)+QA2
USsINTCC(X2ER1)~(Y2ERIIIB(E/(E-V2))ES) 401
USsSINT(C((X2ERISR2)+ (Y2ER1SR2)+(Z2XRA) )R (E/(E-V2))8S)+02
U2=INTUC(XIERI)-(YIERI)IIX(E/(E-VI)IXS)+0L
UB=INT(((XISRIER2)+(YIXR1XR2)+(ZIER4))IK(E/(E-VI))IES)+Q2
PRINT/ENTER LABEL FOR TOP'\INPUT L1$

PRINT‘ENTER LABEL FOR BOTTOM’\INPUTL2s

PRINT’ENTER LABEL FOR RIGHT'\INPUT L3s

PRINT’ENTER LABEL FOR _LEFT’\INPUT L4s

PRINT’ENTER TITLE (MAX 30 CHARACTERS)‘\INPUT LSS
COUT(,»A$,370)\B28=“‘H A LO’\COUT{(,B2$,20,0)
Uls=STRS(UL)+C\U2¢2STRS(UD)
U3$=sSTRS(UI)I+CS\UAS=STRS (U4)

US$=STRI(US) +Ce\USS=STRS (US)
U78=STRS(U?)+CS\UBS»STRS (UB)
Bo$=UIS+U4AS+SSIDSFUSS+USSISS+ULSHU284SS
B3I$2UTIS+UASHSSIU7S4UBS+SS+ULIS+U28+SS+US
Bas=Us+Bés+B3s

COUT(+B489255,0)\COUT(+HS$+10+0)

COUT(sAS:3,0)

BY?85°H A LS \BEs=R7$+USHIU7S+UBIESHIDS+USIIUSSIESSIUS
CouT(,B8%,255,0)

COUT(,HE,10,0)

PAUSE(10)\REM LABEL DIAGRAM

COUT(,A3:3+03\S3¢=°S13 *

J2U4-40\Js=STRS . J)

J2eUS5-UI-40\J3I=Us-U4

J28=STRS$(J2)+CS\J3$aSTRS(JD)

JS=U2420

JSS=STRS(ISI\J6=U7~60

Jo$sSTRS(JS)+CS\J?8=STRS(J?)
K2$sHS+RS+USHUIS+USISSHSIS+L2S+NSHSS+US
K38=J284J38+SS+S3I8+LIS+NSHSS+USHNS

K68uK28+K3I$\REM BOTTOM/RIGHT LABELS
COUT(9K689255+0)\COUT(+A$¢3,0)
J8=U8-60\JB8s=STRE(J8)

K?$=’H A U ‘\JPSsKP8+J48+JBSHSS+SIS+LASENSESSIUSEHS
COUT(r»J98s25S500)\REM LEFT LABEL
KA4$sKP$+UL1S4IS8¢SS4SISFLISENSISSIUSHHS
COUT(»A$¢3,0)\COUT(/K4$,255,0)\REN TOP LABEL

K7¢='H A U 800,1800 512 *
KBS=K7S+LISINS+SSIUSHHS\REN TITLE

COUT(+XB88,255,0)

1000 END

a4



Appendix XI. Listing of PLAMPH

100 REM PLAMPH.BAS READS CATION DATA FILE CREATED BY AMPHI.BAS AND
110 REM PLOTS X-Y GRAPHS-M.FLOHR 4/83

130 AS= @93 \HS="H'\D$="D°\Us='U’\8G8=’ ~

140 Co='0080° \C36= 08,604 ' \HIs='H A

150 OPEN ‘LP:’ FOR OUTPUT AS FILE®2

160 REM NO TERNARY OPTIONS FOR NOW - R=2 FOR XY PLOTS

170 R=2\04=0\REM Q4 IS COUNTER FOR PRINTING PLOTTER INFORMATION
175 DIM D(20)

178 PRINT®2

180 PRINT'ENTER NAME OF DATA FILE AS SYNIXXXXXX.YYY‘\INFPUTNS

190 OPEN N$ FOR INPUT AS FILE#1L

200 PRINT’ENTER CODE FOR PLOTTING SYMBOL: 0+1,2,3.4 OR S°\INPUTS

210 IF 8=0 THEN P38=’ N20 D U’
215 IF 8=1 THEN P38=’ M21 D U’
220 1F S=2 THEN P3é¢=’ M22 D U’
223 IF S=3 THEN P3I¢=’ #H23 D U’
230 IF 8=4 THEN P3$=’ NM24 D U’
23S IF S=S5 THEN P3¢=° M23 D U’

240 INPUTS1,A9S

240 PRINTO2\Z2=0\REM COUNTER FOR RELATIVE PLOTTING

280 IF 04<>0 00TV0SsS

290 PRINT’X-Y PLOTTING OPTIONS! (ALVI + FE+3 + 2TI)s=t’

295 PRINT’(CA+NA IN M4A)I=2} (FE#2 ¢ MNI/(FE+2Z + NN ¢+ NG)=3°
300 PRINT‘(NA IN MA)=4) (ALIVI=S3 (ALUI ¢ FE+3 ¢ Tl + CRI=4’
305 PRINT’(NA IN A + K)=7) (100NA)/(CA+NA)=8} (100AL)/(SI+AL)=9’
310 PRINT (ALVI)=104 (TI)=11} (K)=12) (NA IN A)w135 MN=14; (MG/MG + FE+2)=15"
450 PRINT’CHOOSE XsY'\INPUT X»Y

460 PRINT#2,'X~-Y OPTIONS ARE: (ALVI + FE+3 ¢ 2TI)=15 (CA+NA IN M4)=2} °;
470 PRINT®#2,°(FE+2 & MN)/(FE42 ¢ MN ¢ MG)=3} (NA IN MA)=4} °;
480 PRINT$2»  (ALIV)=S}* .
490 PRINT®2, (ALVI ¢ FE+43 + TI ¢ CRI®&} (NA IN A + K)=73 ‘¢
S00 PRINT®#2,‘°(100NA)/(CA+NAI=B) (100AL)/(AL+SIHI=9} ° 3

303 PRINT®2, (ALVII=10 (TI)sits (K)=12}°

507 PRINT®#2,’(NA IN A)wi3} (MN)=14 (MG/MOG + FE+2)=15°

510 PRINT®2\PRINT#2,‘FOR THIS PLOT: X= ‘X

520 PRINT#2,° Y= ‘3Y\PRINT&2

530 Q4=Q4+1

530 PRINT‘INPUT X MINsMAX‘'\INPUT P3,P4

560 PRINT/INPUT Y MIN»MAX’\INPUT PS,Pé

563 PRINT#2,’DATA FILE ACCESSED: ‘INS

570 PRINT®2,'DATA FILE ACCESSED BY AMPHI.BAS: ‘1A9¢\PRINTE2
380 IF END¢1 GOTO 4000

S90 INPUT#1»N2

592-P1=0\P2=0

39S FOR Jsi1TO20\INPUTO1»D(JI\NEXTJ

610 C1sD(3)+D(4)+2¥D(7)\C2=D(13)+4D(14)

620 C3I=(D(BI+DC1124D(BI+D(10))/(D(SIHD(11)4D(BI+D(10)+D(12)+D(6))
630 C4=D(14)\CS=D(2)\C4=D(I)+D(4I+D(7)14D(P)

633 C7=D(135)+¢D(16)

440 CO=(1008(D(1)4DU1S) )/ (DCIDI4DUL7I4DCLAI4D(1S))

4350 C9=(1008(D(2)4D(3)))/(DCLI$D(I4D(I))

46535 H1=D(3I)\H2=D(7)\H3I=D(14)\H4a=D(13)

860 HS=D(B)+D(10X\HE=(D(E)4D(12))/7(D(EI4D(LI4D(SI+D(LL))
700 REM Pi=X COORDIP2=Y COORD

710 IF X=1 THEN Pi=C1

715 IF Y=1 THEN P2=Ci

720 IF X=2 THEN P1sC2

723 IF Y=2 THEN P2=C2

730 IF X=3 THEN P1s=C3

735 IF Ys3 THEN P22C3

740 IF Xw4 THEN PisCa

745 IF Ys4 THEN P2=C4

750 IF X=5 THEN PisC5

73S IF YsS THEN P2sCS

760 If X=4 THEN P1=Cé

763 IF Y=4 THEN P2sCs

765 IF Y=7? THEN P2sC7

770 IF X=7 THEN P1sC?

780 IF X=8 THEN P1e=C8

783 IF Ys=8 THEN P2s=C8

790 IF X=9 THEN P1=CY

793 1IF Y=9 THEN P2sC?

800 IF X=10 THEN Pl=Hi

803 IF Y=10 THEN P2sHi

810 IF Xwil THEN P1=H2

815 IF Y=11 THEN P2=H2

820 IF X=12 THEN Pl=H3

825 IF Y=12 THEN P2=H3

830 IF Xwi3 THEN PileH4

835 IF Yeil THEN P2=H4
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840
848
830
a3s
900
910
920
723
930
?30
3S
9460
96S
970
973
*77
980
990

1000
1010
1030
4000

IF X=id4 THEN Pi=HS

IF Y=14 THEN P2sHS

IF X=1S THEN Pi=Hé

IF Y=1S THEN P2=Hé

REM PLOT POINT
R1=(P1=-P3)/(P4-P3)\R2=(P2-P3)/(F4-P3)
P7=INT(200424008R1)\PO=INT(200+14008R2)

IF Z22<>000T0%40

P7¢=8TRE(P7)\PBS=STRS(PB)\PP8='H A "+P78+S44PBI4F3S
COUTC(rAS,3,0)\COUT(,P?8,255,0)
X4wP?\Y4=PB\TZ2=2241\GOT0??7

X3=P7-X4\Y3I=P8-Y4\REM DEFINE RELATIVE COORD, OF NEXT PT.
X3$=GTRE(XII\YISSBTRICYII\X78=‘R U ' ¢XIs+Ss+Y3I6+P38
COUT(+A8,3+0)\COUT(,X7$,255,0)

X4=P7\Y4=P8\0OTO?90
PRINT#2,°'SYMBOL CODE: " )\PRINT#2,USING " #4°,S
PRINT#2, *ANALYSIS X Y’ \PRINT#2
PRINT$#2,USING Ce,N2)\PRINT$2," ‘)
PRINT$2,USING C38,P1J\PRINT$2," ‘i
PRINT$2,USING C3$.P2
6O0T0S80

CLOSE#1\COUT(+A8/,3+,0)\COUT(+H3I$,10,0)

4010 PRINT’DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH?T'

4013
4018
4020
4030
5000

PRINT (Y OR N)’\INPUT R$
PRINT#2\PRINT#2

IF ASC(R$)=8% GOTO 180
CLOSE#2

END
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Appendix XII. Listing of MICAPL

100 REM MICAPL.BAS READS CATION DATA FILE CREATED BY MICA.BAS AND
110 REM PLOTB X~Y QRAPHE M.FLOHR 4/83

130 AS=’@38 \HS® ' H/\DSs’ D \USa U’ \B8="’ \M28s’ °

140 Co=’8084°\CI8="0,. 884 ' \H38s"H A *

150 OPEN ’'LP!’ FOR OUTPUT AS FILES2

160 REM NO TERNARY OPTIONS FOR NOW - Re2 FOR XY PLOTS

170 R=2\Q4=0\REM 34 COUNTER FOR PRINTING PLOTTING INFO.

173 DIN Dt13)

177 PRINTS2

180 PRINT'ENTER NAME OF DATA FILE AS SYNIXXXXXX.YYY’\INPUTNS
183 OPEN N¢ FOR INPUT AS FILE#L

190 PRINT’ARE YOU SORTING?(Y OR N) ‘I\INPUTSSS

193 IF ASC(884)<>89 G0T0200

19S5 PRINT’ENTER SORYT STRING: “I\INPUTM2¢

200 PRINT’ENTER CODE FOR PLOTTING SYMBOL: 0+1:2/3+4 OR 5'\INPUTS
210 IF S=0 THEN P3s¢=‘ M20 D U’

213 IF S=i THEN P3s=’ N21 D U’
220 IF 9=2 THEN P3s=s’ M22 D U’
223 IF S=3 THEN P3%=’ M23 D U‘
230 IF S=4 THEN P3t¢=’ N24 D U’
235 IF S=S THEN P3Is=’ N25 D U’

240 INPUT#1,A9s

260 I2=0\REM COUNTER FOR RELATIVE PLOTTING

280 IF Q4450 GOTOS54S

290 PRINT’X-Y PLOTTING OPTIONS: (ALIV)=1} (ALVI)=2}°

293 PRINY(FE+2 + MO + TI + (SI-3))=3} (ALIV + ALVI + FE+3)=4
300 PRINT/((FE+2 + MNI/(FE+2 + MN + NG))I=S53 (TI)eé*

430 PRINT’CHOOSE X»Y’\INPUT X,Y

460 PRINT#2,°X~-Y OPTIONS ARE: (ALIV)=1} (ALVI)=2} ‘3

470 PRINTO2¢°(FE+2 ¢+ MG ¢ TI ¢ (SI-31)=3}) (ALIV ¢ ALVI ¢ FE+43)=4’
480 PRINTE2,’'(FE+2 ¢ MN)/(FE+2 4+ MN ¢ NG)=5} (TI)ms’

S10 PRINTS2\PRINT$2.,'FOR THIS PLOT: X= ‘X

520 PRINT$2,’ Ya ’IY\PRINTS2

530 Q4=Q4+1

530 PRINY‘’INPUT X MINMAX’\INPUT P3,P4

560 PRINT’INPUT Y MIN,MAX’\INPUT PS3,P$

363 PRINT®2,°DATA FILE ACCESSED: ‘iINS

$70 PRINTS2,’DATA FILE ACCESSED BY MICA.BAS: ‘FAP$\PRINT$2

580 IF END&1 GOTO 4000

590 INPUTS1,N2-NMs

592 P1=0\P2<0

39S FOR J=i1TOIS\INPUT®1,DC(J)\NEXTJ

600 IF ASC(58%)<>89 GOT0610

603 IF Me<{>H2¢ GOTOSEO0

610 C1=D(2)\C2=D(3)\C3I=D(5)+D(8)+D(7)+(D(1)~3)

630 CA=D(2)+D(3)+D(AI\CS=(D(S)+DI(B))I/(D(3)+D(BI+D(6))

640 Cé=D(7)

700 REM Pi=X COORDSIP2=Y COORD

710 IF X=i THEN PisCi

713 IF Yei THEN P2e(Cy

720 IF X=2 THEN P1is=C2

723 IF Y=2 THEN P2=C2

730 IF X=3 THEN PL=C3

735 IF Y=3 THEN P2=C3

740 IF X=4 THEN P1l=C4

745 IF Y=4 THEN P2s=C4

730 IF X=S THEN Ple=CS

753 IF YsS THEN P2=CS

760 IF X=4 THEN P1ls=Cé

765 IF Ye4 THEN PZsCé

900 REM PLOT POINT

910 R1=(P1-P3)/(P4=-P3I)\R2=a(P2-PS)/(P6~PT)

920 P7=INT(200+24008R1*\PEsINT(200+14008R2)

923 IF Z2<>0 GOT0960

930 P7¢sBTRE(P7)\PBS=STRS(PBI\PPS="H A ‘tP78+SS+PBS+P3S

930 COUT(2A8¢3+0)\COUT(+P?4¢255,0)

935 X4A=P7\Y4=PB\Z2=Z2+1\GOT0983

260 X3=P7-X4\Y3IsPB-Y4\REM DEFINE RELATIVE COORD. OF NEXT PT,

963 X3I8=STRE(XII\YISsSTRI(YII\X78='R U ‘+X3I0+38+Y3IS+P3S

973 COUT(»A8+3+,0)\COUT(¢X7%+,255,0)

980 X4=P7\Y4sPB\I2=7241\00T099S

983 PRINY$#2,°8YMBOL CODE: ’I\PRINT¢2,USING"$¢°,S

985 PRINT42,'ANALYSIS X Y

990 PRINT#2,USING°‘LL",N2¢

993 PRINT#2,UBING Ce,N2I\PRINTS2,' ‘s
1000 PRINTS#2,USING CIsPLE\PRINTS2," ‘9

1010 PRINT#2,USING C38,P2

1030 007T0S80

4000 PRINT#2\COUT(+,A$¢3,0)\COUT(,H3$,10,0)

4003 PRINT'DO YOU WANT TO PLOT MORE DATA FROM THIS FILE ON THIS ORAPH?’
4010 PRINT’(Y OR N)’\INPUT RS3$

4020 IF ABC(RS$)<>8% Q0T04040

4030 RESTORE$1\GOTO19S

4040 CLOSEst

4030 PRINT’DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH?T’
40460 PRINT’(Y OR N)‘\INPUT R$

4070 PRINTE2\PRINTS2

4080 IF ASC(R¢)=89 GOTO0180

4090 CLOBES2 47

5000 END



Appendix XIII. Listing of CHPLOT

100
110
130
140
150
160
170
173
17?7
180
190
200
210
215
220
225
230
2335
240
260
280
290
300
450
460
470
510
520
330
530
560
545
370
580
S0
392
595
610
620
710
713
720
723
730
733
740
743
750
. 73S
760
743
770
773
830
833
840
863
870
880
883
avo
893
900
910
920
980
790

1000
1010

REM CHPLOT.BAS READS CATION DATA FILE CREATED BY CHLOR.BAS AND
REN PLOTS X-Y GRAPHOIN.FLOHR 6/83
ASS ‘@)1 \HSa'H’\DS$x’D’\US="U’\8¢=" *
Ces’$884° \CI8u' 8,888 °\H3I8='H A '

OPEN ‘LP:’ FOR OUTPUT AS FILES2

REN NG TERNARY OPTIONS FOR NOW - Re2 FOR XY PLOT?
Re2\04=0\REN G4 COUNTER FOR PRINTING PLOTTING INFORMATION
DIN B(1S)
PRINTS®2

PRINT’ENTER NANE OF DATA FILE AS BSYNIXXXXXX.YYY’\INPUTNS
OPEN N$ FOR INPUT AS FILES!

PRINT’ENTER CODE FOR PLOTTING SYMBOL:! 0,1+2+3,4 OR S’\INPUTS
IF S=0 THEN P3$=’ H20 D U’

IF 8=1 THEN PJ¢=° N21 D U’

IF 8=2 THEN P3Is=‘ M22 D U*
IF S=3 THEN P3¢=’ M23 D U°
IF S=4q4 THEN P3I¢=’ ¥24 D U’
IF Sa% THEN PIe=‘ n23 D U’
INPUTE1,A9S

22=0\REM COUNTER FOR RELATIVE POINT PLOTTING

IF Q4<>0 00T0S4S
PRINT’X~Y PLOTTING OPTIONS: (ALIV)=1§ (ALVII=2¢ (HN)=3}°
PRINT’(MO/MG + FE+2))=4) (TOTAL AL)=Ss (MN+FE+NMG)=6¢ (SI)=7°’
PRINT'CHOOSE X»Y’\INPUT X»Y

PRINT®2,’X~Y OPTIONS ARE: (ALIVI=L} (ALVII=25 (MNI=3} ‘3
PRINT#2,"(MB/(NG + FE+2))m4) (TOTAL ALI=SI (MN{FEtNG)Iw6E (S1)=7’
PRINT#2\PRINT#2,°FOR THIS PLOT: X= ‘X

PRINTS2,’ Y= “JY\PRINT®2

04=0441

PRINT’INPUT X MIN,MAX’\INPUT P3I,P4

PRINT’ INPUT Y MINsMAX°\INPUT PS,Ps

PRINT$2, ‘DATA FILE ACCESSED? ‘NS

PRINT#2,"DATA FILE ACCESSED BY CHLOR.BAS! ‘JA9S$\PRINT#2

IF END&1 GOTO 4000

INPUTS1,N2

P130\P2sO0\REM Pi=X COORDIP2=Y COORD.

FOR Jsi1TO13\INPUTEL,D(J)\NEXTJ
CLaB(2)\C2aD(II\CI=D(9I\CA=D(46)/(D(S6)+D(S)I\CSmC14C2
Cé=D(3)+D(S6)+D(?I\C7=D(Y)

IF X=1 THEN Pis=Ci

IF ¥Y=1 THEN P2sCi

IF X=2 THEN P1=C2

IF Y=2 THEN P2=C2

IF X=3 THEN P1sC3

IF Ys3 THEN P23C3

IF Xeq THEN Pi1s=C4

1F° Yuq THEN P2w=C4a

IF X=3 THEN P1=CS

IF Y=5 THEN P2=C3

IF X=§ THEN P1=Cé

IF Y=4 THEN P2=Cé

IF X=7? THEN PisC?

IF Y=7 THEN P2sC?

REM PLOT POINT

Ri=s(P1-P3)/(PA-PI)I\R2=(P2-PS)/(P&~PS)
P7=INT(20042400%R1)\PB=INT(200+156002R2)

IF Z2<>0 GOTOB90\REM ONLY IST PT. PLOTTED IN ABSOLUTE COORD.
P7¢=STRS(P?)\PBS=STRE(PB)\P9s='H A “+P74+SS+PBS+P IS
COUT(»AS23+0)\COUT(:P98,+,255,0)

XA=P7\Y4=P8\Z2=2241\00T70920

X3=P7-XA\Y3I=P8~-YA\REN DEFINE RELATIVE COORD. OF NEXT PT.
XISsGTRE(XII\YISoBTRE(YII\X78='R U ‘' +XI0+38+YIS+P 38
COUT(sAS+3,0X\COUT(1X76,255,0)

X4=P7\Y4=PB\Z22Z2+1\GOT0990
PRINT®2, ‘SYMBAL CODE:! I\PRINT#2,USING*$¢°,S

PRINT®2, “ANALYSIS X Y’\PRINT®2

PRINTS#2,USING CSeN2I\PRINT#2)* ‘3

PRINTS2,USING C3I$,P1I\PRINT$2," )

PRINTS#2,USING C36.P2

1030 0070380

4000
4030
4033

4040
4043
4030
5000

PRINT#2\CLOSESL\COUT(»A$+3,0)\COUT(+H3I$,10+0)

PRINT’DC YOU WANT TO PLOT DATA FRDH ANOTHER FILE ON THIS GRAPH?
PRINT’CY OR N)‘\INPUT RS

PRINT#2\PRINT$2

IF ASC(R$)=89 G0T0180

CLOSE®2

END
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Appendix XIV. Listing of GRNPLT

100 PRINT'ORNPLT.BAB FOR TERNARY PLOTTING OF OARNET DATA’

105 REM READS IN OXIDEB,CATIONS AB CALCULATED BY GARN.BAS,PLOTS POINTS
107 REN ON TERNARY GRAPHS M.FLOHR 4/30/83

110 AS=’8)3’\D8="0’\G8="’ *

-120 USa‘yY’\C8a’ ' \HSs'H’\HIs='H A '

125 Fea’0008.00¢°\F2%="'RRRRRRR"

130 DIN B(10):2(10):,21(10),T78(48)

140 FOR I=1TO10\READ B(I)

150 DATA 40.09¢79.90101.962151.99+159.69¢71.85:,70.94,40.31,

163 NEXT

180 REM ORDER: SI,TI,ALsCR+FC/FE)MNsMOICAINA

210 OPEN’LP:’ FOR OUTPUT AS FILE®2

220 PRINT#2,DATS,CLKS\PRINT®2

230 PRINT’CHOOSE PLOT: AFM=1)ACFas2MN-FE+2-MG=3sAKFa=4 ' \INPUTH]
250 PRINT’ENTER NANME OF DATA FILE AS SYNIXXXXXX.YYY ‘\INPUTNS
300 PRINT‘CHOOSE PLOTTING SYMBOL 0,102,324 OR S ‘I\INPUTNS

320 PRINT#2,’DATA FILE ACCESSED FOR THIS PLOT: ‘NS

340 C4=0\REM COUNTER TO PRINT HEADINGS

343 Z2=0\REM COUNTER FOR RELATIVE PLOTTING

3350 OPEN N$ FOR INPUT AS FILE®!

340 C3I=O0\REM COUNTER TO PRINT PLOTTING SYHBOL

365 INPUT#1,ASS\PRINT$2, ‘DATA FILE ACCESSED BY GARN.BRAS: ‘JASS
367 PRINTS2

370 1IF END¢1 GOTO0790

375 INPUT#1,A2

420 FOR J=1TOL10\INPUT®1,2C(J)+Z1(JI\NEXTY

300 IF Mi=1 THEN GOSUB 840

510 IF Mi=)] GOTC 650

520 IF Mi=2 THEN 00SUBP 2000

323 IF Mi=2 GOT0430

330 IF M1=3 THEN GOSUB30350

333 IF Mi=3 GOTO 450

340 IF Missq THEN GOSUB2000

430 REM PLOT POINT

460 LB=INT(200%(10~LA4%10)~,35774%1733.4%A44200)\L.88289TRe(LE)

470 A7=INT(1733.48A4+200)\A78=3TRS(A7)

673 IF Z2<>0 00T0483

480 P28='H A ‘+LB8s+S8+A7S

483 X4=L8\Y4=A7\Z12222+1\0070490

483 X3I=L8-X4\Y3I=A7-Y4\REM DEFINE RELATIVE COORD. OF NEXT PT,
687 X36=2BTRE(XII\YIS=STRE(YII\P28='R U “+XIs+5864Y38

488 XA=L8\Y4=A7\22=22+1

690 IF N3=0 THEN P3¢=’ MN20 D U’

700 IF ¥S=1 THEN P3Is=’ N2% D U’
710 IF N3=2 THEN P3s=’ M22 D U’
720 IF NS=3 THEN P3s=’ M23 D U’
730 IF N3=4 THEN P3I¢=’ N24 D U’
740 IF N3=S THEN P3s=’ MN25 D U°

750 PAS=pP23+P3s

760 COUT{(,A8:3,0)

770 COUT(,P48,255,0)\PAUSE(3)

780 GGT0 370

790 CLOSE®I\COUT(,A$+3»0)\COUT(,H38,10,0)

820 PRINT’DO YOU WANT TO PLOT DATA FROM ANOTHER OARNET FILE ON THIS’
823 PRINT’ORAPHT YES=1) NO=2)‘i\INPUTN?

828 PRINT®2\PRINTS2 '

830 IF N7=3 QOTO0 2350

830 60TO 9000

840 REM SUBROUTINE FOR AFM

870 IF C4<>0 GOTO 1010

880 PRINTS2,’ )

890 PRINTS2,UBINO F28s°A’‘ )

900 PRINT#2,USING F2¢»'F’}

1000 PRINT#2,USING® ‘RRRRRRR®, ‘N*

1010 IF C3=0 THEN PRINT#2,°SYMBOL CODE’S\PRINTS2,USING*#6°,NS
1020 A4=(Z(3)/B(3))4(Z(S)/B(S5))~-(2(10)/B(10))

1030 LA=(Z2(4)/D(6))4(2(7)/B(7))

1040 Ra=Z(8)/B(B8)\TuR4+L4+A4

1050 A4=A4/T\L4=L4/T\RA=RA/T

10353 PRINTS2,°ANALYBIB ¢ ‘S\PRINT#2,USING*¢¢88° A2}

1060 PRINT#2,UBING F$sA4)

1070 PRINT®2,USING FO,LAS\PRINTE2,USING F$,R4

1080 C3=C3+1\C4=C4+}

1090 RETURN

2000 REM SUBROUTINE FOR ACFmsAKFa

2003 IF C4<>0 00TO 2050

2010 PRINTO2\PRINTS2, " ‘SI\IF Ml=4 00T0202S

2013 PRINT#2,USING F26s ‘A’ I\PRINTE2,USING F28,°C’)

2020 80702030
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2023 PRINTO2:USBING F28/, A’ I\PRINTE2,USING F28, 'K’}
2030 PRINT#2,UBING*‘RRRRRRRR®,‘Fa’

2050 IF C3=0 THEN PRINT#2,°SYMBOL CODE’;\PRINT#2,USING°¢¢°,NS
2060 A4S(Z(I)/B(I)I4(I(II/B(SII=(Z(10)/B(10))

2070 RA=(Z(4)/B(6))IH(Z(7I/BL(7))+(2(B)I/R(B))

2073 IF M1<>2 00702090

2080 L4=Z(9)/B(9)\00T02095

2090 LA=O\REM NGO K REPORTED FOR OARNETS

2093 TeA4+LACRANAA=AL/T\LASL4A/T\RA=R4/T

3000 PRINT#2, ‘ANALYSIS ¢ ‘I\PRINTE2,USING*$040¢°5A2}
3010 PRINTH2,UBING F9,A4)\PRINT4#2,USING Fs,L4}

3020 PRINT#2,USING F$,R4

3030 C3I=C3I41\C4=C4+1

3040 RETURN

3030 REM SUBROUTINE FOR MN(TOP)-FE(LEFT)-MG(RIGHT)
3060 IF C4<>0 GOT04000

3070 PRINTO2\PRINT®2,’ '

3080 PRINT®2,USING F28+ " MN‘ I \PRINTO®2,USING F2%, FE';
3090 PRINT®2,USING F2¢, MG’

4000 IF C3I=0 THEN PRINT#2, °SYMBOL CODE‘JI\PRINT42,USING $8°,NS
4010 A4sZ1(7)\L4=Z1(46)\R4=21(8)\T=A44L44R4

4020 A4=A4/T\LA=L4/T\R4=RA/T

4030 PRINT#2, ANALYSIS ¢ ‘J\PRINTO2,USING 48808°,42;
4040 PRINTO2,USING F$2A45\PRINTS2;USING Fe-L 41

4050 PRINT#2,USING F$,R4

40460 C3I=CI41\Ca=C4t!t

4070 RETURN

9000 CLOSE®2

9030 END
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Appendix XV. Listing of GAPLOT

100 REM GAPLOT.BAS READS GARNET END MEMBER DATA FILE CREATED BY
110 REM OARN.BAS AND PLOTS PT8. ON TERNARY DIAGRAM M.FLOHR 6/83
120 CO=’ 4808 \CIs="000000.08"

130 DINM E(4)

140 AS= @53 \HS="H '\BS=" ‘\US=’U’\H3Is='H A ~

150 OPEN ‘LP3’ FOR OUTPUT AS FILE#2

160 04=0\REM COUNTER FOR PRINTING PLOTTING INFORMATION

170 PRINT’TERNARY PLOTTING OPTIONS: UVAR=1s AND=24 PYR=3’
180 PRINT’SPESS=44 OROB=34 ALM=4) ALM+PYR=7’

200 PRINT’CHOOSE COMPONENT FOR: TOP LEFT+RIGHT '\INPUTA:L/R
220 PRINT’ENTER NAME OF GARNET END MEMBER DATA FILE AS
230 PRINT’SYNIXXXXXXIYYY’\INPUT N$

240 OPEN Ns FOR INPUT AS FILESL

260 PRINT#2, 'DATA FILE ACCESSED: ‘IN$

270 INPUTS1,BS\PRINT#2: 'DATA FILE ACCESSED BY GARN.BAS: ’':BS$
275 PRINTE2\Z2wO0\REM COUNTER FOR RELATIVE PLOTTING

280 IF Q4<>0 GOTOD 340

290 PRINTS2,'PLOTTING PARAMETERS ARE! UVAROVITE=1} ANDRADITE=2) PYROPE=3
300 PRINT$#2,'SPESSARTINE=4} OROSSULAR=S) ALHANDINE=4} ALMANDINE+PYROPE=?‘
320 PRINTS2 .
323 PRINT#2, ‘FOR THIS PLOT: TOP COMPONENT IS t°3a

330 PRINT®2,° LEFT COMPOMENT IS ‘3L

J40 PRINTS2,’ RIGHT COMPONENT IS (' IR\PRINTS2
350 04=Q4+1

3460 PRINT'ENTER CODE FOR PLOVTING SYMBOL: O0¢1+2,3»4 GR S’ ININPUT M
370 IF M=0 THEN Ot=’ N20 D U’

380 IF N=i THEN O$=‘ M2} D U’

390 IF M=3 THEN G$=’ M23 B U’

400 IF M=2 THEN Q@s=’ N22 B U~

410 IF M=S THEN O¢=’ N25 D U’

420 IF M=4 THEN Qs=‘ M24 D U’

430 IF END®1 G0T0800

435 INPUTSL.N

440 FOR Js1 TO S\INPUT#1,E(J)\NEXTJ

430 [F A=] THEN A4=E(})

440 IF A=2 THEN A4=E(2)

470 IF A=3 THEN A4=E£(3)

480 IF A=4 THEN A4s=E(4)

490 IF A=S THEN A4=E(S)

500 IF Asmé THEN A4=E(4)

310 IF A=7 THEN A4=E(&)+E(I)

520 IF L=1 THEN La=E(])

S30 IF L=2 THEN L4=E(2)

340 IF L=3 THEN L4s=E(J3)

SS0 IF L=4 THEN L4=E(4)

360 IF Ls3 THEN L4=E(S)

S70 IF L=6 THEN L4a=E(4)

580 IF L=7 THEN L4=E(4)FE(I)

390 IF Rs1 THEN R4=E(1)

600 IF R=2 THEN R4=E(2)

610 IF Re3 THEN R4=E(3)

620 IF R=4 THEN R4=E(4)

630 IF R=3 THEM R4=€(S)

640 IF Rw4 THEN R4=E(6)

630 IF R=7 THEN R4=E(&)4E(D)

460 T=Ad+LAIR4

670 AS=A4/T\LS=LA/T\RS=R4/T

680 COUT(»A8+3+0)\REN PLOY POINT

690 LO=INT(2008(10-L5210)-,.5774%1733.48A54200)

700 AA=INT(1733.4%A5+200)\LB$=STRS(LBI\A48=STRE(A4)

708 IF Z2<>0 6070720

710 PASE’H A ‘+LB3+88+AA A \COUT(1P4$,25550)

715 X4=LB\Y42A4\Z2=Z241\G0TO74S

720 X3=L8-X4\Y3=A4-Y4\REM DEFINE RELATIVE COORD. OF NEXT PT,
725 X3$=STRE(XII\YIS=STRE(YII\X78='R U ‘+XI$+Ss+YIs+08

730 COUT(rAS+3+,0)\COUT(+X78+255,0)

740 X4=LB\Y42A4\Z22Z2+1\0G0T0740

745 PRINT#2,’SYNBOL CODE: ‘I\PRINTO2,USING 98°,N

750 PRINT#2s’ANALYSIS T0P LEFY RIGHT"\PRINTS#2

760 PRINTH#2,USING CSoNI\PRINTS2,’ ‘s

770 PRINT#2,USBING C3$,ASE100/\PRINTE2,USING C3$+L.58100}

780 PRINT#2,USINDO C38$,RS%100

790 G0T0430

800 CLOSESLI\COUT(»A$:3:0)\COUT(+HIS$,10+0)

810 PRINT’DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH (Y OGR N)°’
820 INPUT R$

830 IF ABC(R$)<>89 GOTO 830

840 PRINTO2\PRINT#2\00T0220

830 CLOBES2

1000 END
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Appendix XVI. Example of format of plotting file

SY1:186954.DAT
1
7.774
0.226
0.065
0.000
0.012
4,880
0,040
0.000
0.003
0.039
0.048
0.000
1.913
0.000
0.034
0.012
0.015
0.062
0.126
0.000
4
6.946
1.054
0,653
0.000
1.760
2.547
0.03¢9
0.000
0.001
0.134
0.073
0.000
1.793
0.000
0.203
0.032
0.043
0.279
0.009
0.013
S
6.852
1.148
0.761
0.000
1.690
2.507
0.042
0,000
0,000
0.163
0.017
0.000 52
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Appendix XVII. Example of input for PLAMPH,

The following are the prompts given by program PLAMPH and the responses
(indicated by a box 1), which were given to generate the plot shown in
this appendix.

ENTER NAME OF DATA FILE AS SYn:XXXXXX.YYY ? :PA6951 .DAT

ENTER CODE FOR PLOTTING SYmBOL: 0,1,2,3,4 OR 5 ? [D0]

X-Y PLOTTING OPTIONS ARE: (ALIV + FE+3 + 2TI)=1

(CA+NA IN M4)=2; (FE+2 + MN)/(FE+2 + MG + MN)=3

(NA IN M4)=4; (ALIV)=5; (ALVI + FE+3 + TI + CR)=6

(NA IN A +K)=7; (100NA)/(CA+NA)=8;  (100AL)/(SI+AL)=9

(ALIV)=10; (TI)=11; (K)=12; (NA IN A)=13; MN=14; (MG/MG + FE+2)=15

CHOOSE X,Y ? [B,13]

INPUT X MIN,MAX ? [O,1)

INPUT Y MIN,MAX ? [0,.3]

DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH?

(Y R N) ? [Y]

ENTER NAME OF DATA FILE AS SYN:XXXXXX.YYY ? [SVI1:PA6954.DAT ]

ENTER CODE FOR PLOTTING SymBOL: 0,1,2,3,4 OR 5 ? [3]
DO YOU WANT TO PLOT DATA FROM ANOTHER FILE ON THIS GRAPH?

(YR N) 2 [N]
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Appendix XVIII, Listing of PLDATA

100
10S
110
120
123
130
140
150
160
170
180
210
220
230
240
230
260
2680
285
287
290
29S
300
310
320
J40
330
360
363
365
370
373
383
390
400
40S
410
420
430
440
450
460
470
480
S00
sio
320
330
540
550
560
S70
S80
6350
440
670
680
490
710
720
730
735
740
790
800
805
810
213
820
830
835
840
84S
848
as50
840
870
880
890
00

FRINTPLDATA.BAS FOR TERNARY PLOTTING’

REM READS IN DATA/,SORTS ANALYSES,PLOTS POINTSIN.FLOHR 4/83
AS=‘@$ 3’ \DS=’D’\S8e’ ‘\HI¢='H A *

US=’U’\CSu’, \HSs’H’\Nea’ ‘\REM IF NOT SORTING M$ IS LEFT BLANK
Fe=’0880.808°\F28="'RRRRKRR"

REN B=NOLECULAR WT, FOR CALCULATING MOLEC.PROPORTVIONS

DIN B(182+2(18),21(18),T8(48)

FOR I=1TO18\READ B(I)

DATA 60.09:79.95101.946,159.69+151.99171.85:81.37+70.74+74.67+40.31
DATA 56.08¢103.62/153.34+461.96+94.2,141,94,19+35.45

NEXT I

OPEN‘LP!‘ FOR OUTPUT AS FILES2

PRINT#2+DATS,CLKS\PRINT$2

PRINT’CHOOSE PLOT: AFM=1iACFm=2i (OR+CN)I-AE-AN=Z'

PRINT WO-EN-FS=4; AKFa=3 “\INPUTH1

PRINT'ENTER NAME OF DATA FILE AS SYNIXXXXXX.YYY ‘N\INPUTNS¢
PRINT°KEYPAD EDITOR ERROR CHECKING? (Y OR N)’

INPUT RS$\N3sO\REM COUNTER FOR FRINTING FILE NAME

PRINT’ARE YOU SORTING?(Y OR N) ‘I\INPUTNSS

IF ASC(NBS)=89 GOT0293

Me=’ ‘\GOTO300

PRINTENTER 2 CHARACTER SORT STRING: ‘iNINPUTHS
PRINT‘CHOOSE PLOTTING SYMBOL 0+1+2+3,4 OR S ‘$\INPUTNS

IF N3<>0 GOT0340

PRINT#2, ‘DATA FILE ACCESSED: "SNS\PRINT®2

N3=N3+1\C4a=0

OPEN N$ FOR INPUT AS FILESL

C3=0\Z2=0\REM C3 COUNTER FOR PRINTING HEADINGS$22 FOR RELATIVE PLOTTING
INPUTS1 R0

FOR J=iTOL1B\INPUT#1.ASS\NEXTJ

IF END#L GOTO 790

INPUTS1»A2, TS\ IF ASC(RS$)=89 THEN PRINT A2:Tse
INPUT#1,TS58,CO\IF ASC(NBS)<>B9 GOTD420

NS$=SEGS(Te,1,2)

IF M3e=NM$ GOTO420

FOR J=iTO1G\INPUT#1+H2,H3

NEXTJ\GOTO 370

FOR J=1TO18\INPUT#1,2(J)sZ1CJI\NEXTJ

IF N5=0 THEN P3s=" M20 D U’
IF NS=1 THEN P3$s’ M21 D U’
IF N3=2 THEN P3$=’ M22 D U’
IF NS=3 THEN P3ss’ M23 D U’
IF NS=4 THEN P3$=’ M24 DI U’
IF NS=5 THEN P3ss=‘ H25 D U’

“IF Mi=1 THEN GOSUR 840

IF Mi=1 GOGTO 650

IF Mi=2 THEN GOSUB 2000

IF M1=2 GOTO 450

IF Mi=3 THEN GOSUB 3050

IF Mi=3 GOTO 650

IF Mi=4 THEN GOSUP 3050

IF Mi=4 GOT0450

IF M1=5 THEN GOSUB 2000

REM PLOT POINT
LO=INT(2008(10-L4X10)~,577481733.4%44+4200)
L9=INT(1733.48A4+200)\L98=STRS(LI)I\LBS=STRS(LSB)

IF Z2<>0 GOT0720

P23=’H A ‘+LBE+SE+LISH+PISNCOUT(+AS+3+0I\COUT(+F2¢,255,0)
X4=LB\Y4=_9\I2=2241\6070370

X3alB8-X4\Y3=(9-Y4A\REM DEFINE RELATIVE COORD. OF NEXT PT.
X3$=STRE(XII\YTIEnSTRE(YII\X7¢3"R U ‘' +XIS+SE+YIS4P3I s
COUT(rAS¢3+,0)\COUT(+X7%,2535+0)
X4={B\Y4s{9\22=72+1\GOTO3I70

IF ASC(NB8$)Z>89 GOT0830

PRINT‘DO YOU WANT TO PLOT MORE DATA FROM THIS FILE ON THIS’
PRINT’GRAPHT (YES=1} NO=2)’ I\NINPUTNA

IF N4=2 GOTO830

RESTYORE#1

COUT(+A8¢3,0)\COUT(,H3$,10,0)\00T0295
CLOSE®L\COUT(rAS,3+0)\COUT(,H3I$+10,0)

PRINT’DO YOU MANT TO PLOT DATA FROM ANOTHER FILE ON THIS®
PRINT “GRAPHT YES=1; NO=2)‘I\INPUTN?

PRINTS#2\PRINT®2

IF N7=1 GOTO 250

8070 9000

REM SURRQUTINE FOR aFM

IF C4<>0 GOT0 010

PRINTS2, ‘3

PRINTO2,USING F28,'A°s

PRINT®#2,UBING F2%,°F"}
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1000
1010
1020
1030
1040
1050
10SS
1040
1070
1080
1090
2000
2010
2015
2020
2025
2030
203s
2050
2040
2070
207s
2080
208s
2090
3000
3010
3020
3030
3040
3050
3050
3070
3080
3090
4000
4010
4020
4030
4040
4050
5020
5030
5040
5050
5040
5070
5080
5090
4000
6010
4020
9000
9050

PRINT#2,USING® ‘RRRRRRR"» ‘M’

IF C3I®0 THEN PRINTE2:M8,NS

AR ((Z(I)/BIIN (LA /BR(AI-(TCLAY/R(LA))-(T(13)/B(L1S)))
LA=((Z(4)/BC6))+(2(8)/B(B)))
R4=Z(10)/B(10)\TaRa+LA+AS
A4=A4/T\LA=L4/T\RA=RA/T

PRINT®#2s "ANALYSIS & “I\PRINTE2,USING ¢¢8¢°,A2;
PRINTS$2,USING FSrAA;

PRINT®2,USING F$,LAS\PRINT$2,USING F$,RA
C3=C3+1\CawCa+tl

RETURN

REM SUBROUTINE FOR ACFm AND AKFm

IF C4<>0 GOTO 2050

PRINTS2\PRINT$2, " *$\IF M1=5 GOT02030
PRINTS$2,USING F28, A’ i\PRINTS$2,USING F28,'C"}
PRINT#2,USING* ‘RRRRRR®, ‘'F°\GOT02050
PRINTS2+USING F28%s A’ i\PRINTS2,USING F289°'K’}
PRINTE82,USING® 'RRRRRRR®s *Fn"’

IF C3=0 THEN PRINT#2:M8sNS

A4 ((Z(3)/B(3)I+(ZCAI/R(A))-(Z(14)/B(14))~=(2(15)/B(1S)))
R4=((Z(8)/B(&))HLTCL10)/B(10))+(2(B)/B(B)))
IFML<>2 GOTOD208S
LA=Z(11)/B(11)\T=A4+LA+RAN\GOTO2090
LasZ(1S)/B(15)\T=AA+LA+RS
AA=A4/T\L A=A/ T\R4=RA/T

PRINT#2,ANALYSIS ¢ ‘I\FRINTS2,USING*#808°,42;
PRINTS2)USING F8oA4\PRINTS$2,USING Fs,LA}
PRINT#2,USING FssRA

C3=CI+1\CA=C4+?

RETURN

REM SUBROUTINE FOR AN-AB-OR+CNIWO-EN-FS

IF Mi=4 GOTO 40LO0NIFCAC>0 GOTO 4050
PRINT#2\PRINT$2," ]
PRINTS2,USING* ‘RRRR s ‘OR+CN‘ }

PRINTS#2,USING F28+ ‘AR’ I \PRINTS®2,USING F28, AN’
GOTO 4050

IF C4<>0 GOTO 4050

PRINTS2\PRINT#2, " . ‘s
PRINT#2)USING®'RRRRRR®+» WO’ }\PRINTS2,USING F2¢+ ‘'EN"}
PRINT#2,USING F28,°FS"

IF C3=0 THEN PRINT#2,M8$,NS

IF Mi=4 GOTO 5S040
TeZ1C(IDHZ1¢(1AD$ZLCISI+TI(1Y)

A4m (ZI1(13)4Z1C13))/T\RA=Z1(L1) /T
La=21(14)/T7\GOTD 5080

TaZ1(11)¢Z1(10X+21(6)
A4s71(11)/T\RA=Z1(46)/T\L4=Z2(20)/T
PRINT#2,°ANALYSIS & ‘I\PRINTE2/USING #888°,A2;
PRINT®2:USING F$,A43\PRINTS2/USING FssL4}
PRINTS2,)USING Fs$osR4

CI=C3I+1\Ca=Cat}

RETURN

CLOSE#2

END
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DATA FILE ACCESSED! SY1:186752.DAT

A F M

AM 0

ANALYSIS # 1 0.009 0.337 0.654
ANALYSIS # 2 0.020 0.350 0.630
ANALYSIS # 3 0,027 0,343 0.630
ANALYSIS # 4 0.021 0.357 0.621
ANALYSIS # S 0.034 0.354 0.612
ANALYSIS # ) 0.010 0,341 0.649
ANALYSIS # 7 0.028 0.349 0.623
BI 1

ANALYSIS # 19 0.111 0.248 0.641
ANALYSIS % 20 0.098 0,239 0.663
ANALYSIS # 21 0.102 0.232 0.666
ANALYSIS # 22 0.116 + 255 0.629
ANALYSIS # 23 0.12% 0.264 0.610
ANALYSIS # 24 0.108 0.242 0.651
cDh 3

ANALYSIS #% 15 0.490 0.096 0.414
ANALYSIS # 16 0.497 0.090 0.413
ANALYSIS # 17 0.494 0,093 0.413
ANALYSIS #

26 0.492 0,094 0.413
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Appendix XIX, Listing of TETPT

100 PRINT'TETPT.BAS FOR TETRAHEDRAL POINT PLOTTING’

105 REM READS IN DATA¢CHOOSES ANALYSES¢PLOTS POINTSIM.FLOWR 7/8;
110 REM USES F.SPEAR ALGORITHM AM.MIN.65,1980

120 AS=’053°\D9=‘D’\B8=’ ‘\Ns$=s’

130 Us=‘U’\Cs=’ 9’ \HS="H’

130 DINM BC18):Z(18)921(18)T8(48)

140 FOR I=1TO1G\READ B(I)

150 DATA 60.09+79.90101.96,159.690151.99071.85+81.37:70.94+174.69+40,31»
160 DATA 56.08¢103.62:153.34,561.78+94,2,141.94+19,35,45
165 NEXT I

170 PRINT‘ENTER ANGLE ALPHA IN DEOGREES‘I\INPUTAJ

175 PRINT’ENTER ANGLE THETA IN DEGREES’I\INPUTT3

180 PRINT’ENTER € (PERSPECTIVE)‘ININPUTE

185 PRINT’ENTER 8 (SCALING FACTOR)’i\INPUTS

190 A3=A3/57.29578\T3I«T3I/57.29578\REM CONVERT DEGREES TO RADIANS
19S5 REM ALPHA-ROTATATION ANGLE AROUND Z-AXISSTHETA AROUND X-AXIS
200 NA=O\REM CA COUNTER TO PRINT HEADINGSIC3I TO PRINT SORT STRINGS
205 REM + S8YMBOL CODE} NA IF SORTINGINI TO OPEN FILESCS FOR RELATIVE PLOTTING
210 OPEN’LP:’ FOR OUTPUT AS FILES2

220 PRINT®#2+/DATS)CLKS\PRINTS2

230 PRINT’CHOOSE PLOT: AFMK=1)AFMC=2iAFaKC=3‘\INPUTML

250 PRINY’ENTER NAME OF DATA FILE AS SYNIXXXXXX.YYY ‘N\NINPUTNS
260 PRINT’KEYPAD EDITOR ERROR CHECKING?T (Y OR N)°

265 INPUT R$\N3=0

270 PRINT’ARE YOU BORTINGT(Y OR N)’I\INPUTNES

280 IF ASC(NB$)<>89 GO0T0300

290 PRINT’ENTER 2 CHARACTER SORT STRING: ‘ININPUTHS

295 CS=0

300 PRINT‘CHOQSE PLOTTING SYMBOL O0¢1+2¢394 OR S ’§\INPUTNS
310 IF N3<>0 G60T0340

320 PRINT#2¢ ‘DATA FILE ACCESSED: ‘INS\PRINTS$2

340 M3sN3+1\CA=0

350 GPEN N$ FOR INPUT AS FILE#L

360 C3=0

363 INPUTH#1,A8

345 FOR J=1TO18\INPUT®1/,»ASS\NEXTJ

370 IF ENDSL GOTO 2400

375 INPUTS1,A2,TS\IF ASC(RS)=89 THEN PRINT A2,T¢

385 INPUT#1.,T758,C8\IF ASC(NBS)<>89 60T0420

390 H3$=SEGS(TSs1,2)

400 IF NSs=N$ GOTD420

403 FOR J=1TOI1B\INPUTS#1/,H2,H3

410 MEXTJ\GOTO 370

420 FOR J=1TOL18\INPUT®2+Z(J)rZ1(J)\NEXTJ

S00 As(Z(3I)/B(3))I+(ZC4)/B(A))=(Z(13)/B(15))~(Z(14)/B(14))
510 Feu(Z(4)/BC6))+(2(BI/B(B)I\N=Z(10)/B(10)

S20 F2=F+N\K«Z(15)/B(15)\CaZ(11)/B(11)

530 IF Mi=1 GOTO400\REM AFMNK

540 IF N1=2 GOTO660\REM AFNC

$30 IF M1=3 GOTQ710\REM AFaKC

600 REM CALCULATE (XoY»Z) OF PT.

810 ToAF+HEK\A=A/T\F=F/T

620 M=M/T\K«K/Y

630 X=((F=s25)+( . S8(M=-.23))4(,52(A-.25)))/.816S

640 Y=a((M-.23)+((A-.25)/3))/.9428\I~A~-,23

650 60707350

660 ToA+F+M+C\A=A/T\FuF/T

670 M=M/T\C=C/T

680 X=m((F=.25)4( . S8(H-,.23))4(.58(A~.25)))/,816%

690 Y=a{(N=.23)+((A ,25)/3))/.9428\2=A~.25

700 80TQ 750

710 ToA+F2+K+C\A=A/T\F2=F2/T

720 K=sK/T\C=C/T

730 X=((F2-.25)+(.58(K=.25))+(.S2(A~.25)))/.B155

740 Yu((K-.25)+((A-.25)/3))/.9428\Z=A-.25

730 R1=COS(A3)\R2=CAS(TI)\RI=SIN(AI)

760 RA=SIN(T3)\REN CALCULATE Z°(HERE V) FOR POINT (XeY,2)
770 V=(~XSRIZRA)-(YSRIZRA) +(ZER2)

780 REM CALCULATE XY FROM PERSPECTIVE €

790 Q1=1200\222800\REN DEFINE CENTER

800 X2sINT(((XSR1)=-(YER3))IS(E/(E-V))%S8)+01

810 Y2=INT(((XSRIER2I+(YSRIER2)+(IXRA)IZ(E/(E-V))IXE)+Q2
820 X2$s8TR$(X2)\Y28=8TRS(Y2)

830 REM PRINT COQORDINATES AT LINE PRINTER

840 IF Ca<>0 GOT0880

830 IF Mi=1 THEN PRINT#2sANALYSISS A F " K
840 IF Ni1=2 THEN PRINT#2,’ANALYSISS A F L} c’
870 IF Mi=3 THEN PRINT#2,‘°ANALYSISS A Fa. L3 c’

880 IF ASC(NBS)<>89 80TO 00

60



$90

200

10

?20

930

940

?50

960

?70

80

1000
1010
1020
1040
1050
1060
1070
1080
1090
2000
2010
2020
2030
2040
20350
2040
2070
2080
2100
2110
2120
2130
2140
3000
3010
3020
3030
3040
3060
9000
9010
9050

IF C3=0 THEN PRINTE2:M8) ' ‘NS
PRINTO2,USING ¢08¢° »A2)\PRINTS2," ‘)
Fe=‘g00. 008’

IF ni=g 0070970
IF Mi=2 GOTO1000

IF M1=3 THEN PRINT#2,USING Fs,A}
PRINTS2)USING FS»F2I\PRINTE2,USING Fe,K}
PRINT#2,USING F$,C\Q0TO01020
PRINTE2,USING Fe,AI\PRINTO2,USING Fe.Fi
PRINTO2,USING FeoMI\PRINTO2,USING F$.,K\GOT01020
PRINTS2)USING FS»AI\PRINT#2,USING Fe:F3}
PRINTS2,USING FS,HI\PRINT$2,USING Fe.C
C3=C3+1\C4A=CA+1\REM PLOT POINT(X2,Y2)
IF NSsO THEN P3¢=’ M20'

IFf NS=1 THEN P3I¢=" M21-

IF NS=2 THEN P3s=" H22'

IF NS=3 THEN P3Ise’ M23°

IF NS=4 THEN P3¢=’' M24°

IF NS=35 THEN P3¢=’ MN2S'

IF CS<>0 GOTO 2040

P28=‘H A "$X28+S8+Y284P IS 4S84US
COUT(sAS/,3,0)\COUT(+P2%¢255,0)
X4=X2\Y4=Y2\C3=CS5+1\0070370
X3=X2-X4\Y3I=Y2-Y4\REM DEFINE RELATIVE COORD. OF NEXT POINT
X3¢mSTREL(X3I)\Y3I8=STRS(YI)

P28=’R U “4X3$+SS+Y3I84PIs4Ss+US
COUT(»AS$,3,0)\COUT(,P2s,255,0)
X4=X2\Y4=Y2\CS=CS+1\GOT0370

IF ASC(NB$)<>89 THEN 0OTOC 3000

PRINT DO YOU WANT TO PLOT MORE DATA FROM THIS FILE ON THIS’
PRINT‘GRAPHT (YES=1}3 NOe=2)‘)\INPUTN4

IF N4=2 00T03000

RESTORES1\GOTO 290

CLOSE¢1

PRINT’ DO YOU WANT TQO PLOT DATA FROM ANOTHER FILE ON THIS'
PRINT’GRAPH? YES=1) NO=2)'i\INPUTN?
PRINT#2\PRINT®2

IF N7=% GOTO 250

P7¢s‘H A *
COUT(»AS:,3,0)\COUT(,P7¢,+10,0)

CLOSE®2

END
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26-SEP-83 1521023222
DATA FILE ACCESSED: SY1:S6851.DAT

ANALYSIS# A F M c

AM 0
? 0.072 0.262 0.402 0.265
14 0.055 0.256 0.419 0.270
15 0.081 0.278 0.376 0,265
16 0.094 0.285 0,355 0.266
17 0.060 0.254 0.420 0.266
19 0.075 0.262 0.403 0.260
20 0.067 0.266 0.401 0.266
21 0.064 0.255 0.425 0.256
25 0.065 0.259 0.405 0.271
26 0.044 0.246 0.444 0.266
27 0.070 0.268 0.398 0,265
28 0.073 0.263 0.401 0.263
29 0.053 0.241 0.439 0.267
30 0.067 0.239 0.426 0.267
49 0.117 0.279 0.342 0.262
50 0.093 0.264 0.376 0,267
S1 0.085 0.262 0.389 0.264
52 0.053 0.238 0.447 0.262

BI 1

2 0.094 0.388 0.517 0.001
3 0.089 0.398 0.513 0.000
4 0.092 0.396 0.511 0.001
] 0.097 0.400 0.502 0.001

31 0.087 0.414 0.498 0.002
32 0.091 0.406 0.499 0.004
33 0.091 0.406 0.501 0.003
48 0.095 0.408 0.494 0.003
PX 4
10 0.002 0.177 0.340 0.481
11 0.000 0.162 0.354 0.484
12 0.008 0.189 0.326 0.477
13 0.004 0.180 0.335 0.482
PL 2 .
34 0.501 0.000 0.000 0.499
35 0.503 0.000 0.000 0.497
36 0.500 0.000 0.000 0.500
37 .0.3505 0.000 0.000 0.495
38 0.497 0.000 0.000 0.503
39 0.504 0.000 0.000 0.496
40 0.508 0.000 0.000 0.4%92
41 0.510 0.000 0.000 0.490
42 0.504 0.000 0.000 0.4%96
43 0.498 0.000 0.000 0.502
44 0.503 0.000 0.000 0.497
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