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ABSTRACT
A revised version of Graphic Normative Analysis Program (GNAP) has been
developed to allow maximum flexibility in the evaluation of chemical data by
the occasional computer user. GNAP ca]cﬁ]ates CIPW norms,.Thornton and
Tuttle's differentiation index, Barth's cations, Niggli values and values for
variables defined by the user. Calculated Jalues,éan be displayed graphically
in X-Y plots or ternary diagrams. P1otfing can be done on a line printer or
Calcomp plotter with either weight perceht or mole percent data.

Modifications in the original prbgram give the user some control over
normative calculations for each Samp]e. The number of user-defined variables
that can be created from the data has been increased from ten to fifteen.
Plotting and calculations can be baéed on the original data, data adjusted to
sum to 100 percent, or data adjusted to sum to 100 percent without water.
Analyses for which norms were‘previous1y not computable are now computed with
footnotes that show excesses or deficiencies in oxides (or Qo]ati]es) not
accounted for by the norm. This report contains a listing of the computer

program, an explanation of the use of the program, and the two sample problems.



INTRODUCTION

The Graphic Normative Analysis Program (GNAP) written by Roger Bowen
(1971) has proved to be an extremely useful petrologic program. It offered
comsiderable flexibility to the non-computer specialist and could provide
- graphic output in publishable form. The revised version of GNAP presented .
here, provides more flixibility, removes some of the restrictions of the

original program, and provides more information to the user. This report also
| reviews the principles of normative calculations particularly as they apply to
some special situations.

The CIPW horm was originally introduced as the basis of c1assificiatioﬁ
and nomenclature of ignéous rocks (Cross and others, 1902). The proposed
taxonbmy basedbon normative analysis is no longer used, but the normative
minerals are still used by petrologists to charcterize rocks or suites of
rocks (e.g. Irvine and Baragar, 1971), and the molecular approach to the
calculations has formed the basis for other methods of petrologic
characterizations (e.g. Niggli, 1920).

The revised version of GNAP provides a more publishable form of output and
a larger degree of user control, particularly in the calculation of the norm.
User controlled flags are available that allow elements to be combined in
alternate forms (such as those suggested by Washington, 1917) for samples with
. an unusual mineralogy. Also the complete original analysis can be printed with -
calculations made on a water-free basis. The original analysis was important
to Washington.(1917) and is still important to most chemists inasmuch as the
analytical sum is an indication of the accuracy and completeness of the

analysis.



As a note of historical interest, Washington (1917) stated that with
practice and writing down as few results as possible, one can do an averagé
normative calculation in five minutes. He points out that ten minutes may be
“ required for silica-deficient rocks and‘15 minutes for the most complex |
samples. The two examples used in this report are made up of 24 samples
including several samples in w;shington's complex category. The computer time
(CPU) needed to do both problems (including plots and other calculations that
are not part of the norm) was less than 50 seconds. Additionally, the

mathematical precision is far better than that of the hand calculations.



PROGRAM DESCRIPTION

GNAP 1is composed of main driver, 18 subroutines and the Ca]compl
software package. A1l coding is in standard ANSI Fortran IV with the
exception of one subroutine (FILES) and parts of the Calcomp package which'are
in assembler language. |

The functions of the main driver are the scanning of input for
recognizable cdmmands,and preliminary data manipulation prior to calls to the
other subroutines. Exé;utab]e statements are consturcted from the
user-supp]ied.input (blanks or spaces are ignored). These statements are then
identifiéd and the indicafed action if performed by the appropriate subroutine.

Subroutine N@RM uses the exact formulae of Washington (1917) to calculate
the CIPW norm. This computation c10$e1y parallels the computations that were
first deve]oped for the General Rock Norm program except that certain
functions (normalization of oxides, Niggli values and Barth's cations) which
were optional are now performed every norm calculation. Subroutinée NPRM
contains two additional entry points; (1) RECALC is used to recalculate a norm
from previously stored oxide vaTues; (2) CONVER s used to convert weight
percent data to molecular amounts. N@PRM also employs user-supplied flag
commands as discussed below.

Subroutine EVAL,eva1gates all arithmetic expressions, and is a Fortran
version of a procedure previously developed by R.W. Bowen of the U.S.G.S. A

transition matrix technique is used to parse the expression to be evaluated.

1 Use of trade names is for descriptive purposes only and does not constitute

endorsement by the U.S. Geological Survey.



Using this transition matrix subroutine PARSE creaﬁes the Reverse Polish form
of the expression, which is then evaluated using a pushdown stack. EVAL has
the advantage of not requiring actual comparisons to ‘accomplish the parse,
hence execution time 15 considerable improved over procedures using a less
sophisticate technique.

Subroutine SUMPNT is used to create the summary printout. An area of
output is constructed according to instructions supplied by the user. After
this area has been constructed, the summary is printed.

Subroutine PRNT is used for creation of X-Y plots. A standard grid is
determined from the range of values to be plotted as described below. If the
Calcomp p1otter‘is specified, calls are made to a Calcomp software package to
generate‘a magnetic tape containing the plotter commands. Otherwise, calls to
entries of PLPT2 are made which create a printer plot. Subroutine PL@T2 is
used to create printer plots and is a modified version of a subroutine
deVe]oped at the University of Michigan by P. Smidinger. |

Subroutine TRIANG is used for creation of ternary diagrams. If the
Calcomp plotter is specified, then calls are made to the Calcomp software
package. Otherwise calls are made which create diagrams on the printer.

Subroutine SIDE is uéed to construct one annotated side of a ternary
diagram when the Calcomp plotter has been-specified.

" The remaining subroutines provide a degree of character manipuiation and
conversion in Fortran. MOVE is used to move characters from one string to
another. CPNV, INIT, and FIND convert data from character form to numeric
form. INDEX determines the position of a given character in a given string.
NOTEQ determines if two strings are equal (i.e., contain the same'éharacters);
CLEAR provides for the construction of pages of output pripr to printing.
FILES is used to open and close data files as necessary; this subroqtine is
- machine-dependent, written for execution on a Honeywell 6880 computer.
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CIPW COMPUTATIONS

The CIbw norms produced by revised GNAP are computed according to the'
rules of Washington (1917) except that excess CO2 is cast as magnesite and
then, if CO2 is still in excess, as siderite. The resulting normative
minerals are reported in weight percent, but the data can be obtained in mole
percent by use of the PPS or CONVERT plus SUMMARY command. Some investigators
prefer reporting normative mineral mole percents because they more closely
approximate modal abundances (Irvine and Baragar, 1971).

The specific hethodo1ogy and mathematics of CIPW calculations can be found
in Washington (1917) or Johannsen (1939), but as these publications are no
longer easily évai]ab]e to many users, a summary of the method with
modifications used by GNAP, is given here. The oxides used and the normative
minerals calculated by the subroutine N@RM and the chemical formulae of the

-normative minerals are given in table 1.

Table 1 near here.

1. The arithmetic sum of the analyzed elements is adjusted for F and C1
because these are actually combined with some of the cations that are
reported in the analysis as oxides. (Usually this adjustment changes the
total by only a few tenths of a percent, and this step was omitted from
the original GNAP program).A No attempt is made to adest the sum for S
because such an adjustment requires assumptions about the analytical
methods used for S and FeQ; for most analyses the correction would be
negligible. For rocks with a high content of S, the effect of this
correction should be checked. The sum, corrected for F and C1 is used to

normalize the analysis to 100 percent, and the adjusted oxides {and
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Table 1.--List of variable names used in GNAP

OXides and Elements

Si02
Al1203
Fes03
Fe
MgO
Ca0
Na 20
K50
H30 (+
Ti0s
P205

—OoOWONOTOMPWN
o L] ] L L)

——h mead

Minerals

quartz (Si02)
corundum (A1203)

‘zircon (ZrSi0a) _
orthoclase (KA1Si30g)
albite (NaA]S1308?
anorthite (CaAl,Si,0g)
Teucite (KpAl1,57,40 2?
-nepheline % A1251 20g)
kaliophilite %K2A12$1208
halite (NaCl)

thenardite (NapSOg)
sodium carbonate (NapC03)
acmite (NazFeZSi4012§

sodium metasilicate (NapSi03)
potassium metasilicate (K2Si03)
wollastonite (CaSi03)

enstatite (MgSi03)

ferrosilite (FeSi03)

forsterite (MgpSiOg)

Trotaly

.. HM

MnO
Zr0z
COZ
503
C1

NiO
Ba0

FA
cs
MT
CM

IL
N
PF
RU
AP
FR
PR
cc
MG

DI
HY
oL

Cr203

fayalite (Fe,Si0 )

calcium orthosilicate (CapSi0y)
magnetite (Fe304)

chromite (FeCr20z)
hematite (Fey03)

ilmenite (FeTi03)
titanite=sphene (CaTiSi0g)
perovskite (CaTi03)

rutile (Ti02)

apatite (CagF(P04)3)
fluorite (CaFjp)

pyrite (FeSp)

calcite (CaC03)

magnesite (MgCO3)

siderite (FeCO3§

diopside (EN+FS+Wp-WQL)
hypersthene (EN+FS)
olivine (FO+FA)



elements) are converted to molar amounts by dividing each by its molecular
wwight. In the following discussion, oxides should be understood as |
oxides and elements, and amounts as molar amounts. {Washington (1917)
ignored amounts less than .002, but they are used by GNAP).
2. The amounts of Mn0 and Ni0 are added to Fe0, and Ba0 and Sr0 are added
to Ca0. The autématic addition qf Ba0 to Cal can be overridden by the
revised version of Gnap, as described below. No standard provision is
made for the inbut of Sr0, but it can be accomodated by the use of a
series of user defined commands as shown below. The addition of Ba0 to
ca0 (or K50 or Na20) has the effect of yielding a low total for the
normative minerals relative to the oxide total because the conversion of
the calcium-bearing minerals from mole percent (in which they are
calcu]atéd) to weight percent does not take into account the much heavier
barium component of the mineral. .
3. In the nine steps of rule 3, amounts of minor oxides are combined with
amounts of major oxides to form trace minerals. In the earlier version of
GNAP, excess of minor constitutents causéd termination of the calculation
and generation of an-error message. The revised version uses as much of
the minor constituent as possible and then reports the weight percent
excess in an error message. In this case, the normative total is lower
than the oxide total. Minor oxides are apportioned as follows:

3a. Ca0 equal to 3.33 times P205 is used for apatite.

3b. Na20 equal to 0.5 times C1 is used for halite.

3c. Equal amounts of Na20 and SO3 are combined for fhénardite.

3d. Fe0 equé] to 0.5 times S is used for pyrite.

3e. Equal amounts of FeQ and Cr,03 are used for chromite.



3f. Equal amounts of FeO and TiOZ are used for ilmenite. Ca0 |
equal to any excess TiO2 is proVisioné11y allotted to
titanite. (If there is not gnough Ca0 to usé up the A1203
in the anorthite calculations (4d) titanite is not calculated.).
Excess TiO2 is calculated as rutile. ’

3g. F equal to 2/3 the amount of apatite (3a) is considered to be
contained in apatite. Any excess is used with half as much Ca0
for f]uorite.

3h. If the rock cbntains modal cancrinite, equal amounts of Na20

- and CO2 are combined for sodium carbonate. Excess CO2 is

first combined with an equal amount of Ca0 for calcite. Any
excéss CO2 is subsequently combined with equal amounts of Mg0
for magnesite, and then with Fe0 for siderite.

'3i. Equal amounts of S1'02 and ZrQ are used for zircon.

4, Alumina and potash are apportioned as follows:

4a. Equal amounts of KZO and A1203 are used for orthoclase.

4b. Excess K20 is equal to the amount of potassjum metasilicate.

- 4¢c. Excess A1203 is combined with an equal amount of NaZO and
is equal to the amount of albite.

4d. Excess A1203 is combined with an equal amount of Ca0
(inc]uding the Ca0 that had been provisioﬁa]ly assigned to
titanite if necessary) to make anorthite.

- 4e. Any excess A1203 is equal to the amount.of corundum.
5. Sodium oxide and ferric iron afe apportioned as follows:
5a.. Fe203 equal to the excess of Na20 is used for acmite.

5b. Any excess Na20 is equal to the amount of sodium metasi]icaté.



Sc. Excess Fe203 and an equal amount of FeQ are used for
magnetite.
5d. Any excess Fe203 is equal to the amount of hematite.
6. The relative proportion of any remaining Fe0 énd‘MgO are determined.
7. Lihe, ferrous iron and magnesié‘are approtioned as follows:
7a. Ca0 equal to the sum of Fe0 and Mg0 is used for diopside.
’ 7b. Excess Ca0 is equal to the amount of wollastonite.
7c. Excess Mg0 + Fe0 is equal to the amount of hyperthene. The
proportions of enstatite and ferrosilite are the same as the
Mg0-Fe0Q proportions determined in (6).

8. Silica is adjusted for the minerals calculated in steps 3 thoroﬁgh 7. If
there is a deficiency in silica, the silica-rich minerals are reca]éu]ated
as si]ica-pbor minerals. |

~8a. The Si0, remaining after (31) is decreased by the amount of
ltitanite, 4 times the amount of acmite, the amount of sodium
metasilicate, the amount of potassium metasi]icate, 6 times the
amount of orthoclase, 6 times the amount of albite, the amount
of wollastonite, twice the amOUnt_of'anorthite, twice the amount
of diopside, and the--amount of hypersthene.

8b. Excess $i0, is equal to the amount of quartz.

8c. If there is a silica deficiency after (8a), hypersthene is 
converted to olivine (forsterite and fayalite proportions are as
determined in rule (6) and $10, is increased by 1/2 the amount
of hypersthene. If this results in a SiO2 exceés, hypersthene
is increased (from zero) and olivine is decreased until Si0

2
is equal to zero.

10 -



d. If there is still a silfca deficiency titanite is converted fo
perovskite and silica is increased by the amount of titanite.
8e. If there is still a silica deficiency, albite is converted to
nepheline and Si0, is increased by~3>times the amount of
albite. If this results in‘é silica excess, albite is increased
(from zero) and nephiline fs decreased until 5102 is equal to
zero. |
8f. If there is still a silica deficiency, orthoclase is converted
to leucite and 5102 is increased by 1/3 the amoﬁnt of
orthoclase. If fhis results in a silica excess, orthoclase is
increaséd (from zero) and leucite is decreased until S1'02
equals zero.
8g. If there is'st111 a silica deficiency, the clinopyroxenes are
converted to calcium orthosilicate and olivine. Wollastonite is
conve}ted first then diopside. S1‘O2 is increased by twice the
amount of c]inopyrdxene and the clinopyroxene is changed to
6rthosi]icate. If an excess in silica results, clinopyroxene is
increased from zero and orthosilicate is decreased until silica
equals zero.
8h. If there is still a silica deficiency, leucite is cdnverted to
kaliophilite and si]icavis increased by the amount of leucite.
If a silica excess results, leucite is increased from zero and
kaliophilite is decreased until silica equals zero.
Molecu]af amounts. of minerals are converted to weight percent by
multiplying molar amounts by molecular weights.
. The total normative‘minerals are then calculated and divided into two

categories. Salic minerals include quartz, corundum, zircon, orthoclase,
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albite, anorthite, leucite, nepheline, kaliophilite, halite, thenardite,

and sodium carbonate. A1l other mfnerals listed in Table 1 are Femic.
In the original version of GNAP, if silica was still deficient after step
(8h), an errbr message was printed out and no output was generated. The
revised version of GNAP follows the convention of Washington (1917) and
reports silica deficiencies after step (8h) as excesses of Mg0 and FeO (in
weight percent)‘with normative olivine decreased. This haé the effect of
yielding a Tow normative total.

- The output of approximate norms and excess oxides provides sets of usable

information. The approximate norm allows data from the sample to be evaluated
in the same manner as samples for which an accurate norm could be calculated.
The excess oxides can then be evaluated in terms of analytical error or the
existence of modal minerals that are not considered in the ndrmative
calculations. For example, an analysis with a low analytical tota1‘(e.g.
98.98%) and a large excess of P205 beyond that used in the norm (e.g.
0.50%) could result from abundant rare earth phosphates in the rock.
Alternatively, én anaTytica1.tota1 near 100 percent and an excess of P205
beyond that used in the norm of 0.0l percent indicates that the norm is
accurate within the limits of analytical uncertainty. As a second example,
the analysis of a dunite may have an analytical total near 100 percent but
contain a large excess of Mg0 beyond that used in the normative calculation.
This could indicate the existence of periclase or brucite in the rock.

The only major difference in the nﬁrmativé cé]cu]ations\by GNAP and the
rules proposed by Washington -is in the treatment of C02. Washington
proposed that CO2 be treated three different ways depending on petrographic
results: - (1) if cancrinite was ‘present, C02 was first used for sodium

carbonate and added to the salic component with any excess CO2 used fof

12



calcite; (2) if primary calcite was present, CO2 was calculated as calcite
and added to the femic cdmponent, and (3) if secondary calcite was present,
002 was calculated as calcite, but calcite was not used in either the femic
or salic totals. The revised version of GNAP provides for a user-initiated
calculation of §od1um carbonate which is added to the salic component. After
sodium carbonate is calculated, or if this calculation is not requested, CO2
is assigned to calcite, hith excess C0, used for magnesite, and if

necessary, sideritef These three carbonates aré added to the femic total

- regardless of whether they are primary or secondary.

13



The input~for the revised version of GNAP is much more flexible than fhat
of the original version. GNAP input now includes a series of flag commands
that allow the user to control the actual normative calculations. Errors in
'setting or removing flags can broduce an output with errors that may not be

. readily apparent. For this reason, it is critical that the user provide input

PROGRAM USE

in exactly the form necessary to create the desired output.

The general sequence of the imput card is:

1.

(8] ~ L n
. . . .

Cards from steps 2 and 3 above affect the data cards that follow them. They
can either precede all the data, or be interspersed with the analysis cards at
the user's discretion. If they are to be interspersed, it is suggested that a

page of output per sample be requested (as described below) so that the output

Title Card. |

Flag commands for normative calculations.
Modified input ﬁonmands.

Analysis cards.

Qutput commands.

can be checked carefully.

14



TITLE CARD

A title card is identified by the word TITLE punched in columns 1 thrdugh
5. Title cards are the only cards that may contain TITLE in the first five
columns. For example, a.variable named TITLED would be illegal. -All of. the
remaining spaces (6 through 80) can be used for any alpha-numeric characters,
symbols or blanks. If the titlévcard contains: TITLE PRPBLEM I, all pages of
output generated after the tit]e'card is read will be headed by PRQBLEM 1.
For this reason, a title card is genera]ly the first.tard in the deck, but new
title cards cah Be used anywhere. For example, the user may wish to title a
‘specific plot with a particular bub]icétion reference. A new title card
immediately before the plot command and a different title card immediately
after the plot command will accomplish labeling of a single plot. It is
generally advisable to annotate any specially-created output. The phrase
MOLAR DATA is automatically added to the user's title after a CONVERT VALUES .
command as discussed below. If no title card is suplied, GRAPHIC NQRMATIVE
ANALYSIS PROGRAM is printed at the top of each page.

15



FLAG COMMANDS
The revised version of GNAP provides pairs of flag commands that can be used
to control the calculation and output of normative information. Each flag
must operate in one of two modes. Each will automatically start in one mode
and remain there until Ehanged by the user. A1l flag commands must end with a
semicolon. They can bevgiven before and after a single data card if necessary.

PPS-NPPPS commands

If the command'PPS (page per samp1é) js given, a single page of outbut is -
generated for each subsequent éna]ysis. This page of output contains: The
sample number; the plotting symbol used for this sample, the originai analysis
in weight percent, the original total, the original total adjusted for C1 and
F, the analysis adjusted to 100 weight percent and mole percent (with dr
without H20 as discussed below), the normative analysis in mole and weight
percent (based on the adjusted sum), the weight percent ratios of
v A1203/S1'O2 and FeO/Fe203, the Thornton and Tuttle differentiation
jndex, the total, femic and salic normative minerals (if H20 is used, the
total will be less than 100%), Barth's cations, and Niggli values.

The default {or normal) mode for the PPS-N@PPS pair is N@PPS. If the PbS
command is not given or if the N@PPS is given following a PPS command,
single-page output}is not generated.

WATER-N@WATER commands

The NPWATER command allows the user to enter HZO as one of the analyzed
oxides (either H20+, H20' or the sum of the two; the latter is
preferab]e in most cases because it preserves the original analytical total.),
but to ignore H20 as a variable in all subseduent calculations and graphic
output. In‘the NGWATER mode, the complete analysis and the total (adjusted

for F and C1) are shown in the summary output, but all calculations and

16



plotting are based.on a water-free‘ana1yéis, normalized to 100 percént. Plots
and calculations are labeled as based on adjusted oxides. Normative minefals
and adjdsted'oxides sutmaries are labeled as water-free in the summary table.
These labels tell the user that the NBWATER flag is set. The default (or
normal) mode fof the‘wATER-NﬂwATER.pair is WATER.

vafhe NOWATER command is used for only a few samples, and if these
samples are followed by a WATER command, the normative calculations for the
samples between the NPWATER and'wATER commands will be on a water-free basis.
There will be no label on the summary tableAtp indicate that a few samples
were treated as wafer-free, but the sahp]es that were tfeated as water-free
wfl] be identified on the page of run conditions and error messages and on the
sing]e-paée output per sample. In the summary table, the water value for
these samples will be blank in the adjusted oxides and their normative totals
will be 100 percent. Normative totals for samples with water will be less
than 100 percent (the difference being equal to the normalized weight percent
water). |

Once all of the data cards have been read and the norms hae been
calcualted, the effect of the wATER-NﬂWATER command is to direct the output
commands to the original or adjusted oxide data sets. WATER is the default
(normal) mode for this command pair. If the NOWATER command is not given, or
if the WATER command is given after a NDNATEchommand, plots and user-defined
calculations are based on the original oxides. If the NOWATER cqmmand is in
operation, the plots and calculations will be baséd on the adjusted oxides.

CANCRINITE-N@CANCRINITE commands

This pair of commands allows the user to treat CO2 according to the
method suggested by Washington (1917). The‘CANCRINITE command should be given

for all rock ana1yses'wh1ch have cancrinite as a modal constituent. This

17



causes the normative calculation to édd a step to calculate sodium carbonate
before any other cérbonates are calculated. Sodium carbonate is added to the
salic total whereas ai] other carbonates are added to the femic total.

'If the CANCRINITE command is not given or if-NDCANCRINITE is given after a
CANCRINITE command, the calculation of sodium carbonate is automatically
skipped. If only one analyzed sample fn a data set contains cancrinite, the
data card fbr fhaﬁ sample can be preceded by a CANCRINITE command, and
followed by a NGCANCRINITE command, and sodium carbonaté will be calculate for
that sample‘only. A méssage will note that the sodium carbdnate calculation
was attempted. The default (normal) mode for the CANCRINITE-N@CANCRINITE pair
is N@CANCRINITE.

BARITE-NGBARITE and KSPAR-N@KSPAR commands.

These two pairs of commands allow fhe usér to control the use of barium in
the normative calculations. in the default (normal) mode, Bal is added to Ca0
as suggested by Washington (1917). If a given sample is known to contain
barite and if SO, is given in the analysis, the BARITE command should
precede the analysis card. This command adds Ba0 to Na20 for the purpose of
~normative calculations for the next and all subsequent analyses until a
N@BARITE card is encountefed. This step can be important for rock in which
CO2 is reported, and for which barite is an important trace mineral because
otherwise Ca normative minerals are increased and Na nofmative minerals are
decreased (because of the calculation of thenardite). The NPBARITE command
returns the program to the default mode aﬁd allows the program to look for the
KSPAR command. The KSPAR command adds Ba0 to K20 for the pufpbse of
normative calculations, and should be used if a high-barium, potassium
feldspar or barium feldspar is present in the analyzed rock. This command

will not override a BARITE command, and if the latter has been given, a .
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NDBARITE comménd must precede the KSPAR command. (Although aVBARITE command
will override a KSPAR command, it is best to set the flag to NOKSPAR after the
last analysis of a barium-bearing-feldspar rock in order to avoid possible
complications further on in the data set.) The addition of barium to calcium
or potassium is ihdicated by a note on the run condition and error message
.page. |

SET FLAGS command

The SET FLAGS command returns all flags to their default condition. This
command would be used before a RECALCULATE N@RMS command if norms are desired

by two different modes of calculation.
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MODIFIED INPUT COMMANDS
MEDIFY FORMAT command

The user may specify an input format different from the standard format
indicated in figure 1. The user prescribed format must follow Fortran IV
object-time specifications and may use up to three cardé per sample. The
format is restricted to a form of (4X,........ ,5X) for each card as discussed
in the Analysis card section. The format modification is expressed as:

MPDIFY FORMAT= (4X, ......... ,5X), NCS=n;
Where the dots represent coTumns 5 through 75 for each card, and n is the
number of cards per ;amp]e up to.a maXimum of 3. If n is not specified, it is
assumed to be 1. A maximum of 96 characters can be used to describe the
format.
-The order in which oxides are read_fo]]ows the order given in
table 1 unless this order is overridden by an PXIDES command.

The following example of MPDIFY FPRMAT is from Bowen (1971). If the user
wishes to specify ten oxides per card with each value having 5 digits before
the decimal and 2 digits after the decimal, the data would be preceded by:

MPDIFY FPRMAT= . (4X,10F7.2,1X,5X), NCS=3;

note that as with all commands, this one ends with a semicolon. In this
modified format, each analysis requires 3 cards. Each of the three cards must
start with NRM (or STP) and plotting symbol in columns 1 through 4 and end
with the sample identification in columns 75 through 80 (as discussed in the
Analysis card section below). Although space is provided for 30 variables,
the program will use only the first 21. If during the same ruh the user
wishes to use data cards that are punched in the standard format, these cards
would be preceded by: |

M@DIFY FGRMAT= (4X,9F4.2,3F3.2,F2.2,F4.2,5F3.2,F2.2,F3.2,5X), NCS = 1;
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@PXIDES command

The BXIDES command is usually used in conjunction with the MODIFY FORMAT
command. The @XIDES card must precede all analysis cards to which it refefs;
The @XIDES command indicates which oxides are to be read, and in what order.
(Note that for‘the sake of brevity, the Volat11é~e1ements are inb1uded under
the term oxides.) . If no @XIDES command is given, the oxides wili be read in
the order gfven in table 1. If the order of oxides has beén changed, it can
be returned to the standard order by:

PXIDES SIP2,AL203,FE203,FED,MGP,CAD, NA2D,K20, H2Q, T1P2, P205 ,MND,
IR@2,CP2, S@P3,CL,F, S,CR203,N1@, BAD;
If any one of the oxide names is incorrect1y given, an error message is
pfinted giving a list of acceptable oxide names foillowed by the‘incorrect
oxide name. The run is then terminated.
| The @XIDE command only allows the user to choose which of the 21
acceptable oxides (table 1) will be read and in what order. If the user has
Rb, Sr, and Ba data which are to be used in plotting, they must be read in as
acceptable oxides, and then defined by their correct names by use of a define
command. Fbr example, they méy be read in as CR203, NIf, and BAD. A series
of commands are needed to instruct the computer to label CR203 as RB, NID as

Sr, and BA@ as BA (see example below).
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ANALYSIS CARDS.

The analysis cards may be set in a standard format (fig. 1) or in a uéer-
prescribed format. The analysis card (or cards if more that on card per
sémp]e is used) may contain a maximuh of twenty-one variables. The first
three columns must contain either NRM or ST@. NRM places all of the original
and calculated variables in a data array for future use in printing, plotting,
or subsequent data manipulations. ST@ bypasses all normative calculations and
places only the original data in storage. This comménd would be used most
commonly for setting and evenly divisible Tine printer-sca1e for X-Y type
plots, or to stbre non-chemical data for future plotting. Only analysis cards
may have NRM orvSTQ in the first three Co1umns, hence a variable named NRML or
STORM would be illegal if they started in column 1. Column 4 should contain
the character that is to be used in displaying the sample on X-Y and ternary
plots. The characters + and - are used to delineate axes and boundaries on
plots and should, therefore, be avoided as plotting symbols. The underscore
is used to delineate dupliicate points, and is therefore a poor choice.as a
plotting symbol. The user may find that some symbols (such as #, @, and &)
which have special meaning for particular mach{nes, may not print. Columns
76-80 should contain the sample identification. Any alphanumeric and symbol
combination up to 5 characters in length is permissable. A maximum of 99
samples can be processed as a group.

The identification columns 76-79 can be used for a special purpose. The
RECALCULATE N@RMS command uses all values in storage inc1uding those entered
directly into storage by use of a ST@ command. This means that cards used for
the purpose of scaling of plots only may generate meaningless norms, and may -
have their scaling va]ués changed during the recalculation. To avoid this

problem, the user can identify cards for which a norm or norma]izatioh to 100
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percent is not desired by DUMM‘in calumns 76-79. Cards thus identified will
be entered into both adjusted and original data sets exactly as coded and‘w111
not be used in any normative calculations of normalizations. They will be
used for all plotting, printing and ca];u]atihg commands. Cards for which
data are to be stored for later hormétive calculations are identified by STD

o

in columns 1 to 3, and an identifications ofher than DUMM in columns 76-79.

OUTPUT COMMANDS

The revised version of GNAP used the same ten output commands as the
original version. The discussion of these commands is based on the
description by Bowen (1971).

Expressions are basic to all the output commands.- These are rules by
which the computer obtains and Qses values. Expressions are composed of
variable names, arithmetic operators, constants, and the grouping symbols the -
left and right parenthesis. Exbressions must by syntactically and
semantically correct in the Fortran sense. Thus, each left parenthesis must
have a matching right parenthesis. No two arithimetic operators can be used
immediately adjacent to one another. . All variable names must be known to the
computer before evaluation of the expression is requested. -For example, the
computer cannot be instructéd to multiple A times 2 and then told that A is
silica. Reversing the order of these two instructions make the operation
permis$1b1e.

Variable names may be any of the a1bhanumeric'combinations associated with
values calculated in the ndrm subroutine (tables 1 and 2). Note that Niggli
values, Barth's cations, and Thornton and Tuttle's differentiation index

cannot be addressed by their standard abbreviations except for the purpose of
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a summary printout. Up to fifteen additional variable names can be provided
by user-defined commands as discussed below. Variable names must start with a

letter.

Table 2 near here

The four arithmetic operators are:
(1) division (e.g. AL203/Si02, (2) multiplication (e.g. .8998*

FE2@3), (3) subtraction (e.g. SIP2-40), and (4) addition (e.g. CAD + BAD).
These operators ére listed in the order of the ‘priority. Multiplication and
division are performed before subtraction and addition. Operations of equal
priority are performed left to right. The order of operations is changed by
the use of parentheses such that operations within parentheses are done
first. Hence, if variable A=6/3*2, A is equal to 4, but if A=6/(3*2), A is
equal to 1. | '

' Constants are decimal numbers with or without a decimal point. They must
be less than eight characters in 1edgth including thé decimal point as a

238 2468300000 is not a usable

character. For example, the half-life for
constant because it contains 10 characters, but 4468300*100 is usable because
it contains only 7 characters.

Define command

The define command is used to creéte new variable names (up to a maximum
of 15) or to redefine the basic names in tables 1 and 2. The define. command
only operates on data that are in storage. Therefore, all define command
cards must be piaced after the analysis cards fof which they are to be used.
The define command takes the form:

Variable name=expression:
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Table 2.--Variable names for partitioning of normative
clinopyroxene, orthopyroxene, and olivine

DI = didpside (Ca(Fe,Mg)(Si05),)

DIW@ - calcium component of diopside
DIEN - magnesium componént of diopside
DIFS - iron component of diopside

WOL - excess calcium clinopyroxene beyond that needed for diopside

HY = hypersthene (Mg, Fe)SiO3
- HYEN = magnesium component of hypersthene -
HYFS = iron component of hypersthene

pL = olivine (Fe,Mg),Si04
pLFD
PLFA

magnesium component of olivine

iron component of olivine

Note: Results are expressed as either weight percent of mole percent of

the total norm and not as percent of the mineral class.
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e.g. TPTALFE= .77732*(FEQ+ .8998*FE203);
In this example, tofa] metallic iron (for which the~variab1e name is TﬁTALFE)
js defined as the converted oxides of iron. This is calculated by first
calculating all the iron oxide as Fe0 (within the parentheses) and the
multiplying the FeQ by a conversion factor. An alternate way to défine the
same variable would be:

TOTALFE= .77732%FEQ + .69943*FE203;

Note that in both examples an arithmetic operator is between the constant and
variable name for each iron oxide. (The expression .8998FE2@3 is
meaning]ess). Also note that bbth commands end with a semicolon. The number
of character; to the left of the equal sign must be eight or less. No
operators can be used to the left of the equal sign (e.g. +, -, *, /, ()).
The number of characters to the right of the equal sign must be forty or
less. If a.longer expression-is necessary, it must be done in steps (e.g. X=
part of the expression; variable name=X + the fest of the expression). Each
define command is printed when it is executed. Numbers printed for
user-defined variables in the summary table are limited to the range 999.999
to 000.001. Larger numbers are printed as *****x*** and smaller as 0.000.

PLAT AND PLAT(R) commands

The command PLPT and PLPT(R) are used to generate X-Y plots on either the
line printer or Calcomp plotter(as described under the DEVICE command). These
commands take the form:

PL@T expression 1, expression 2;
or
PLAT(R) expression 1, expresion 2;
where éxpression,l and expression 2 are valid arithmetic expressions as

discussed above, separated by commas and followed by a semicolon. For example:
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PLOT SIB2, AL283;

instructs the computer to construct an X-Y plot with silica on the absciséa
increasing from left to right, and alumina on the ordinate increasing bottom
to top. A command of PL@T(R) A, B; instructs the computer to create an X-Y
plot with the abscissa values increasing from right to left and ordinate
values increasing from bottom to top. The computer usés all values in storage
at the time the command is given including those for which no plotting symbol
is given. Although the latter will not print, they will be used to determine _
the minimum and maximum values for abscissa and ordinate. They may show as an
undefscore of a data.point that has the same value or as a blank space in the
axis marking. It should be noted that unless otherwise specifiéd (e.g. by a
define or CPNVERT or NOWATER command as discussed above), the oxide values
used will be the weight percent values in the unadjusted input data set and
‘the normative minerals will be in weight percent. Plots that follow a CONVERT
command will be based on adjusted mole percent data set. Plots that follow a
NOWATER command will be labeled as based on adjusted oxides. These will be
normalized to 100 percent and water-free if the NOWATER command preceded the
data. Duplicate data points are indicated by an underscore.

One speéia] p]ot command is available. This command takes the form:

PLAT HARKER;

This command instructs the computer to create a series of X-Y plots witﬁ
silica on the abscissa and all other oxides with non-zero values on the
ordinate.

TERNARY command

The ternary command instructs the computer to construct a ternary diagram

for either lineprinter or Calcomp output. This command takes the form:
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TERNARY expression 1, expression 2, expression 3;
where the expressions are valid as described above, separated by commas, and
followed by a semicolon. For ternary plots, all expressions hust be equal to
or‘greatee than zero; if the tomputer encounters aeAexpressidn that is less
than zero, it will set it equal to zero. If all expressions are zero for a
particular sample, the point is plotted in the lower left apex. Expression 1
describes the upper apex; expression 2 describes the lower 1eftAapex; and
expression 3 describes the lower right apex. 'For example: |

TERNARY Q,AB,0R;
instructs the computer to construct the familiar granite system diagram of
Tuttle and Bowen (1958).

The'ternary command uses all values in storage, but plots a blank space if
no plotting symbol is given. The command also generates.a printout of values
forlthe three expressions normalized to 100 percent on the page that precedes‘
the plot, including those values which are p]otted as a space. A list of
duplicate data points is also printed. These points are indicated by an
underscore on the diagkam. It should be noted that the ternary plot generated
by the line printer is not exactly accurate. Also note that the original and
adjusted data sets produce equivalent ternary diagrams because of the
normalization step taken in calculating ternary proportions.

CQNVERT VALUES command

The CONVERT VALUES command changes all of the weight percent values of the
variables listed in table 1 and 2 to mdle percent. 1t is important to note
that user-defined variables are not automatically converted to mole percent.
Also, only one CPNVERT VALUES command can be used in each data analysis
because the command oh]y causes division of stored values my molecular

weights. With the‘exception'of user-defined variables, values which-do not
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convert will not print if requested by a summary command. For example, no
constantvexists that changes total weight to total moles. Hence, summaries
after a C@NVERT VALUES command have no totals. 1f the user wishes to use his
deffned variables in mole percent, he must redefine them by use of a define
command that contains the appropriate conversioh factors. For example, if the
user défined a variable FE@T to include all the iron as Fe0 and then converted
values by use of a CONVERT VALUES command, FEAT would still be in weight

percent.
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FEAT could be converted to mole percent by either

FE@T = FEQT * 0.0139086;

or

FEP +2.0 *FE203;.

FEQT
PRINT command

The PRINT command instructs the computer to evaluate and print one or more

expressions. This command takes the form:
PRINT expression 1, expression 2;

where expressions 1 and 2 are valid as described above. There is no limit on
the number of expréssions that can be prihted.‘ Each expression will be |
printed with the sample number followed by the value. A1l expressions must be
followed by a comma except the last, which must be followed by a semicolon.
The PRINT command will use the original oxide values unless otherwise
specified. Refer to the discussion of the PLPT command for details of the
values used in printing under various flag conditions.

RECALCULATE NGRMS command

The RECALCULATE N@PRMS command is used to recalculate norms for each sample
in storage (except samples identified by DUMM in columns 76-79). This command
takes the form: |

RECALCULATE N@RMS;
This command allows the user to modify -the stored data (e.g. by use of a
define command) and to then calculate a norm on the basis of the modified
data. For example, the user may wish to compare the norms of the original
data with those of voIati]e-free analyses with all iron expressed as ferrous
iron. To do this, a summary card would be placed after the analysis cards,
followed by a sefies of define cards that set each volatile equal to zero, a

define card to calculate all the iron as FeO, a define card to set Fezo3
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equal to zero (this ﬁard cannot precede thé card that redefines FeQ as all the
iron recalculated as ferrous iron) and finally, a RECALCULATE N@RMS command.
The RECALCULATE NGRMS command cannot. be used after a C@ONVERT VALUES command,
because the norm subroutine requires weight percent data as input, and the'
weight percent data are destroyed by the CGNVERT VALUES command.

DEVICE command |

The DEVICE command is used to specify plotting on either the line printer
or Calcomp plotter. If no device is specified, approximate plotting will be
done.on the line printer. Both line printer and Calcomp plofter can be used
in a single run. The device command takes the form:

DEVICE = CALCOMP;
or
DEVICE = PRINTER;
This command affects all PLOT and TERNARY- commands that follow it in the card-
deck until a new device command is encountered.

SCALE command and user scaling with dummy cards

The scale command affects only those plots which are to be produced by the
Calcomp plotter. Line printer plots have a fixed size which occupies one full
page of computer paper. For X-Y plots, the line printer divides the abscissa
into 10 equal intervals, and the oridinate into 5 equal intervals on the basis
of the minimum and maximum values in storage for each coordinate. This will
generally produce axes scales that differ widely from one data set to another,
and which may be difficult to interpret within any given data set. For
example, if silica in a series of basalts varies from 43.2 to 49.6, and Harker
variation diagrams (51‘02 versus each oxide) are requested by the plot
commands, the abscisa will be divided into uﬁits of 0.46 weight percent

silica. This is an inconvenient unit, and it is unlikely that it could be
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used in an overlay comparison with data from other basalt suites. For these
reasons, both line printer and Calcomp plots should be scaled by the user.

User scaling is most easily accomplished by use bf dummy analysis cards.
One, two, or three cards can be used such that the range from minimum to
maximum values is divisible by 5. If plotting of adjusted or water-free
oxides is anticipated, each dummy card should sum to 100 percent (water-free
if need be). The dummy cards should be included wfth the analysis cards
(usué]]y as the last cards of the data set) with STD in the fir;t three
columns, and the fourth column left blank. A1l dummy cards must have some
sort of unique identification in columns 75 through 80, such as DUMMl, DUMM2,
etc. The identification DUMM in columns 76 to 79 prevents attempted norm
calculation and normalization of the data to'100 percent in the event a
RECALCULATE NPRMS command is given.

When the Calcomp plotter is specified, the abscissa is divided into 10
equal units, and ordinate into 8 equal units. Unlike to line printer, the
Calcomp scaling subroutines set the interval values equal to 1, 2, 4, 5, or 8
X 10”, where n is a whole number. As a result of this internal scaling, the
Calcomp plots may not start with the actual minimum value énd end with the
actual maximum value. Nonethe]esé, dummy cards are advisable to insure
consistent sca]ing among data sets.

In addition to setting ranges that can be incremented by whole numbers,
the user may vary the absolute size of Calcomp plots by use of a SCALE
command. This command takes fhe form:

SCALE = n;
where n can be any number from 0.0 to 3.0. If no SCALE command is given,
ternary plots will have sides of 230.6mm (9.08 in) in length. This scale

allows direct overlay of plots on Keuffel and Esser triangular coordinate
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paper (K and E No. 46 4490). Two-dimensional b]ots will have an abscissa of
254 mm (10 in) and an ordinate of 203.2 mm (8 in) which will overlay on
standard 10 divisions per inch graph paper (e.g. K and E No. 46 0702). The
scale factor for standard size plots is 1.0. Scale factors between 0.0 and
1.0 decrease the size of the.plots, and scale factor between 1.0 and 3.0
increase the size of p]ots.such that 3.0 produces a plot of 762 mm (30 in)
maximum width. Scale factors greater than 3.0 exceed the capabilities of the
Calcomp plotter, and generate an error message. The SCALE command does not
affect the size of lettering and plotting symbols which remain fixed at 3.56
m (.14 in). ' |
SUMMARY command

This command produces a summary printout for all of the samples in
storage. Nine separate groups of numbers can be obtained by us of this
command:

(1) The oxides as originally entered.

(2) Oxides normalized to 100% (with or without water).

(3) MNormative minerals.
(4) Partitioning of normative clinopyroxene, orthopyroxene, and
olivine.

(5) Barth's cations.

(6) Niggli values

(7) Thornton and Tuttle's differentiation index.

(8) The ratios A1203/5102 and Fe0/Fe203

(9) User-defined values.
The order in which these nine categories are printed, as well as which ones
- are printed are under user contrb]. Note that this is the only command that

can access categories 5 through 8 without the use of a define command. The
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summary values will be printed {n weight percent un]ess the summary command
has been preceded by a CONVERT VALUES command. In this case, the summary-of

’ va1ues in categorieé one‘through four will be in mole percent; but the
user-defined variables Qi11 still be in.weight percent, unTess converted
through the use of a define command. Values in categories 5 through 8 are not
converted, and. will not print even if requested. This is also true of the
various totals.

The SUMMARY command takes the form:

SUMMARY (Tist of category keywords);
where the category key words are QXIDES, ADJUSTED, MINERALS, PARTITIONS,
BARTH, NIGGLI, D.I., RATI@S, and USER. The key words used must be in the
order desired by the user, separated by commas, and contained within
parenthesés. The summary printout will automatically contain the last title,
sample numbers, and plotting symbols. - Zero values will be left blank. Any
variab1es, except ratios and D.I., for which all values are zero will be
omitted from the summary printout. For example, a summary of the normative
minerals fbr 60 samples will generate five pages of printout. If NC(sodium
carbonate) is zero for all 60 samples, NC will be omitted from all five
pages. However, if NC is non-zero for one sample,‘it will be printed for all
five pagés evenvthough it will have no associated values on four of the five
'.pages.

Note that these key words are on]y‘understood in the context of a SUMMARY
command. If the differentiation index is to be used for plotting it must-
first be defined as:

D.I. = Q+IR+ABHNEHKPHLC;
CLEAR STORAGE command

The CLEAR STORAGE command is used to remove all previously stored values
and to reseﬁ all flags to their default mode. This command takes the form:
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CLEAR STORAGE;
Typically, this command would be used if calculations and plotting for two
different data sets were desired. The clear command would be placed after the
- last command card for the first data set, and would be followed by all the

command and Analysis cards for the next data set.
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- ERROR MESSAGES AND PROGRAM CONDITIONS
GNAP is designed to recover from those errors-that are.due to incorreét or
inadequate inﬁut. The program is a]sbﬂdeéigned to recover from errors that
result from special case data. When an efror is detected, an error message is
senf to a file that prinfs as a summary at the end of the kun, and the
computer resumes scanning the input'fbr commands to execute. In addition to
errors, the program keeps track of speéia] conditions that are imposed by the
user during the run. These are printéd with the error messages at the
conclusion of the run. A 1list of messages and probable causes fo11ows.'

1. NO MORE THAN 997NﬂRMS MAY BE STPRED. THE LAST NORM WILL BE WIPED AUT.
More than 99 analysis cards have been processed without an
intervening clear command. Only the first 99 analyses are in
storage;

2. NG MPRE THAN 15 NAMES MAY BE DEFINED. DEFINITIPN IGNORED FOR NAME =

(). |
More than 15 new variable names have been given. Consider
redefining variable names.

3. PLOT COMMAND ERRZR ON ( ).

| The two expressions for abscissa and ordinate, respectively, are
not separated by a comma.

4.  TERNARY COMMAND ERREGR ON ( ).

The expression giving the apices of the desired ternary diagram
are not separated by commas.

5.  SCALE MUST BE PQSITIVE AND LESS THAN @R EQUAL TO 3.0.'

An illegal scale was Pequested, possibly due to a misblaced

decimal point.-
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10.

11.

12.

13.

“DEVICE = CALCPMP"™ MUST BE SPECIFIED BEFPRE SETTING SCALE.
A scale command has been misplaced in the deck. It has no
effect on the line printer output and is Eecogniied only by the
Calcomp software.
STATEMENT LENGTH (160) EXCEEDED @GN CARD ( ). DiD YOU FORGET A
SEMICOLEN? |
Message is'generated most often by a miséing semicolon after a
command, but may be due to an érror in a user-supplied format.
FORMAT COMMAND ERROR (MISSING PARENTHESES) IN ( ).A
A user—defined format is lacking a parentheses.
ERROR IN MBDIFY COMMAND GIVEN AS ( ).
The modify keyword was not followed by format or NCS (number of
cards).
UNRECPGNIZED COMMAND GIVEN AS ( ).
,Thé most common causes for failure to recognize commands ére
misspellings and errors in user-defined formats.
ERROR IN EXPRESSION ( ). |
This message is usually caused by syntax errors such as
unmatched parentheses or adjacent arithmetic operaters.
UNDEFINED NAME ( ).
This is most often generated by a spelling error, but could be
generated by reversing a definition sqch that the new variable
is to the right of the equal sign.
FIRST WPRD ILLEGAL IN ( ).
A key word is misspelled in the summary command or an

unrecognized variable has been requested.
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14.

15.

16.

17.

18.

19.

20.

THE FOLLOWING COMMAND CONTAINS EXCESSIVE CHARACTERS. DID YBU FPRGET
A SEMICOLON )

A semicolon ié probably missing. The defined variable may not
exceed 8 characters, and the definition may not exceed 40.
@XIDE C@MMAND CQNTAINS A NAME WHICH IS NAT IN THE LIST OF ACCEPTABLE

@XIDES. ACCEPTABLE @XIDES ARE: ( ).
Error is most Tikely due to a misspelling of use of an oxide
name not used in the program.
GRAPHIC N@RMATIVE ANALYSIS PR@GRAM.
This is printed in place of a title if no title is supplied.
MPLAR DATA. |
This is appended to the users title for all output that fo]]ows‘
a convert command.
SAMPLE ( ) CONTAINS AN EXCESS PF ( ) WEIGHT PERCENT ( ) BEYPND THAT
USED IN NORMATIVE CALCULATIGNS.
The blanks contain sample number, amount, and element name,
respectively. Elements that cén occur in excess are P2@5, CL,
S, CR2@3, F, CP2, or ZRQ.
SAMPLE ( ) CONTAINS T@@ LITTLE SIp2 TO COMPUTE A NPRM. SIp2
DEFIECIENCY IS EQUIVALENT TP AN EXCESS OF MGG @F ( ) WT% AND AN
EXCESS @F FEQ OF ( ) WT%. -
The reported norm is only an approximation based on the
assumption thaf too much o]ivine was calculated.
DATA HAVE ALREADY BEEN CPNVERTED TQ MPLES. NPRMS CANNPT BE
RECALCULATED FR@M DATA EXPRESSED IN MPOLES..
The user converted the data and then asked for a recalculation

~ of the norms .
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21.

22.

24.

25.

26.

Ng SI@2 GIVEN FOR HARKER SUITE OF PLATS.

.Silica is zero for all samples, énd'hence no plots are genebatéd.
SAMPLE ( )--NA2C3 CALCULATIQN ATTEMPTED.

The CANCRINITE flag was set for sample ( ).
SAMPLE ( ) -- BA@ ADDED TO K29. '

| The KSPAR flag was set for sample ( ).

NOTE: PLAT IS BASED ON ADJUSTED DXIDES.

'This is printed on plots for which the NOH2P flag was set.
SAMPLE ( ) --NORM CPMPUTED ON WATER FREE BASIS.

The NOWATER flag was set for sample ( ).
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EXAMPLE

GNAP PRPBLEM 1
| The first problem demonstrates the use of all the f1ag commands and
several output commands. Seven pairs of samples are entered such that the
sample A computes normally and sample B generates an error message for an
excess in a minor constitutent or used a ﬁew 160p of the program. Two rocks
with too little silica for a normative computation are also included. The
range of samples in this problem also uses all possible input oxides, and
computes all possib]e:output minerals.

Thg first page of appendix 1 is é printout ofva11 the cards used in the
first pfob]em in the order read by'the computer. The first card is a title
card which cadses GNAP PROBLEM 1 to be printed at the top of each page until
the CONVERT VALUES card is encountered at which point the title is changed to
GNAP PRPBLEM 1, MPLAR DATA. ‘ The second card is a PPS command which causes a
single page per sample to be printed until the NPPPS is encountered (after the -
third sample).

Three analyses of sample MN@6 are shown in the first three bages of .
output. MNP6A and MNP6H. are identical analyses but MN@6H is precéded by a
NPWATER command. Sample MN@6B contains more C1 than can be combined with the
available Nazﬂ and an error statement is printed for this sample on the last
page of output for the problem that shows an excess of 0.09 weight percent
Cl. Note that the increased C1 in MN@6B removes albite from the norm,
increases anorthite and haliteAre1ative to MNP6A, and decreases to total
minerals relative to MN@6A. The difference in the two totals is not 0.09, but
(0.09-0.23x0.09). This difference is due to the effect of using C1 instead of
oxygen as an anion and can be seen in the totals relative to the adjusted

totals of the three samples. The effect of calculating the norm with and

41



without water can be seen by comparing samples MN@6A and MN@6H. The minerals
calculated do not change, but the absolute amounts are greater in the
water-free analysis. | |

The remaining 21 samples of problem 1 are preceded by a N@PPS command
which suppresses the page per sample output. Results fﬁr these and the first
3 samples are shown in the summary table for GNAP PRPBLEM 1 (Appendix 1).
Error statements and f1ag conditionslfor the Tast 21 samples appear on the
last page of output for problem 1.

The sample pair 1201A and 1201B differs in the amounts of Mg0, Ca0 and
COZ' Sample 1201B would not have produced a norm in the original version of
GNAP, but it does not cause an error statement to be generated in fhe revised
version because siderite is calculated to use up the excess CO2 after
' magnesite has been calculated. Although samples 1201A and 1201B are
chemically very similar, there are several differences in the normative
mineralogy which could relate to several differencesiin their trace mineral
modes.

Sample 1165 has three similar analyses (A, B, and C). Sample 11658 and
1165C are chemically identical and differ from 1165A in contents of Mg0, Ca0,
and COZ‘ The three norms have several differences. Sample 1165B generates
an error messége of .13 weight percent excess CO2 beyond that used in the
norm (for calcite, magnesite, and siderite). Sample 1165C is preceded by a
CANCRINITE command and all of the CO2 is used to calculate thenardite. The
CANCRINITE command causes sample 1165C to have a very different normative
mineralogy from that of sample 1165B (the chemically identical sample). The
difference in the normative totals for samples 1165A and 1165B is equal to the

excess CO2 (.09 wt%).
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The samp]e pair 1101A and 1101B differs only .in the F.content which causes
sample 1101B to generate an error message of 0.04 weight percent F in excéss,
removes anorthite and calcite from the norm, and adds fluorite and magnesite
to the norm. The totals differ by (.04 - .04 * ,42), which is due to the
difference in weight of oxygen and fluorine. ‘

The samp]g pair 344 A and 344 B differ in their amounts of Ca0 and
P205. Sample 344 B generates an error message of .09 weight percent P205
which is equal to the djfference'in the total of the normative minerals.
Although Ca0 was used up before the calculation of fluorite was attempted, the
fncrease in apatite was sufficient to accommodate the F so no secondary error
message was generated for excess F.

The sample pair 278 A and 278 B differs in amounts of Fe0 and Cr203.
Sample 278#B generates an error message of .06 weight percent CR2@3 which is
equal to the difference in the total of the‘normative minerals. Note that the
addition of chromium to the analysis affects the amounts of all the minerals
calculated after step 3e of-the rules for CIPW calculations.

The sample pair 339 A and 339 B differs only in the S added to the
analysis for sample 339 B. The 0.2 weight'percent increase of S causes an
error message to be generated which shows an excess of S of 0.09 weight
percent. This amount is equal to the difference in totél weight‘percent
normative mineralogy because no attempt is made to adjust analyses for the
differences in 072 and 571 or 52 or 5052 incorrectly reported as
S. Note that the addition of S to the analysis makes only a few, generally
small differences in the normative mineralogy.

Analysis EC2-9 is an unpublished analysis of an ultramafic nodule (Robert
Forbes, written communication, 1973). The sample does not have a computable

norm by the original version of GNAP. It contains an excess of P205 and a
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large excess of the olivine molecule which could be interpreted as a large
analytical error or the existence of‘oxide minerals not considered by the'
normative calculations. However, spinel, which could occur in the norm as any
alumino-silicate or corundum, does exist in the sampie, and probably explains
most of the excess iron and magnesium. The excess P205 seems large

relative to analytical error ahd may suggest the presence of a phosphate other
than apatite. |

The next three samples are taken from Washington (1917) and provide a
comparison with hand calculated norms. Sample A2.I1 generates an error
message of excess MG@ and FE@ of 1.87 and 0.52 weight percent, respectively.
In his calculated norm, Washington reports an excess of 2.31 percent Mg0 plus
Fe0. The norm for sample A3III is very similar to that reported by Washington.

The next three samples, Al.I, AL.IS, and Al.IK, demonstrate the changes in
normative mineralogy that occur as a result of allocating BaO to Ca0, NaZO,‘
and K20 (Sr0 in the original analysis has been added to Ba0 on the input
card for the purpose of the example). Note that all of the normative totals
(even with water added) are all less than 100, and that they are all
different. The effects of allocating B&O in different ways is small, but
could be important in special cases.

The last two samples are included because they have reported Zr0O which
causes the calculation of zircon and because they have excess Ca-clinopyroxene
beyond that needed to equal the Fe and Mg components of diopside. This causes
WL (wollasonite in excess of that used in diopside) to be calculated and
printed. The last sample is the only sample in the problem thét causes
perovskite to be calculated.

The weight percent data are used to create two commonly used ternary

diagrams. The first diagram which uses normative quartz, albite and
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orthoclase, is commonly used for the classification of quartz-bearing plutonic
racks or to compare the chemical composition of a granite with Tuttle and
Bowen's (1958) granite minimum. (It should be noted the Tuttle and Bowen's
plot is a phase diagram and that the plot generated by GNAP is not.) The
second ternary diagram used the imput oxides to create an AMF diagram. The
upper apex is the sum of the total iron as Fe0 (shown as the user-defined
variable FEQT) plus MN@. If a NOWATER command had been given before the
ternary command, the oxides adjusted to 100 percent would have.been used.
This would have resulted in a slightly different diagram unless FE@T was
redefined on the basis of the adjusted oxides. The ternary ratios are shown
on both diagrams. In the actual computer»output, these are printed on the
page that precedes the ternary diagram.

The second half of the problem is carried out using molar data. This is
acomplished by use of a CONVERT VALUES command. FEPT is redefined so that it
will be in moles and a new summary is created. Subsequent pages are |
automatically labeled with the user's title and molar data.

The molar data are used to create two ternary diagrams. The first is
based on the molar quantities of nepheline, quartz, albite, hypersthene and
olivine (after Irvine and Baragar, 1971) and allows the user to evaluate
silica saturation. Lines that divide undersaturated, saturated, and
oversaturated fie]dé have been drawn on thevcomputer output. The second
ternary plot is based on the molar amounts of A1203, total alkalies, and
Ca0. This allows the user to evaluate the alumina saturation according to the
classification of Shand (1951). Lines have been drawn on the output to
indicate the fields of peraluminous, metaluminous, and peralkaline. The

printout for the ternary ratios has been superimposed on the diagrams by hand.
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A These two ternary diagrams were chosen to demonstrate the advantage of
plotting molar data. The superimposed lines for field boundaries could be
shown on weight percent diagrams, but they would have to be calculated by
hand, and they would be more difficult to locate on the line printer output.
In Shand's classification (1951), peraluminous refers to analyses in which
there is more aluminum than that needed to make feldspar. The molar ratio of
K20 or Na20 to A1203 in alkali feldspar (e.g. K20*A1203*65102)
is 1:1 or mid-point on the left side line. For anorthite
(CaO*A1203*25102) the mid-points also indicate the point at which there
is an exact mixture for feldépar. Hence, peraluminous is the field above the
line that joins the mid-points.

Problem 1 ends with a SET FLAGS, and a CLEAR command (page 50). This
returns the flags to their default modes and clears all of the storage
registers so that a new problem can be started.

GNAP PR@BLEM 2

' The second problem demonstrates the input of data in a user-defined
format, manipulation of user-defined data, X-Y plotting, and plotting with the
Calcomp plotter. The samples used in this problem are cogenetic and generate
a more typical number of normative minerals than the analyses used in problem
1. |

The first card is again a title card (page 50) which labels every page
with GNAP PR@BLEM 2. The next card gives the new format, and the following
card identifies which of the 21 oxides will be read by the computer and in
what order (note that all 21 oxides are not needed). The analytical data are
given in the next 12 cards. ‘The number of cards per sample is not specified

in the M@DIFY FPRMAT command, and hence, 1 card per sample is assumed.
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Immediately after the data and two dummy cards, three new variables are
defines (BAPPM, UPPM, and THPPM). These were originally read in as BA@, NIg,
and CR283 and were used as such in the normative calculations as can be seen
in the first summary table of problem-2 ( p. 68-70). Chromite (CM) is
reported for all of the samples in spite of the fact that there is no real
chromium in any of the samples. In order to obtain the correct norms, BAQ
(which was read in as elemental Ba) is converted to Ba0 by using a define
" command. NIB and CR203 are set equal to zero, and the RECALCULATE NO@RMS
command is given. The second summary table and the storage registers now
contain the true norms and correct chemical data.

Ba0 was added to Ca0 (by default) for the normative calculations. The
user may wish to have a quick visual check that Ba0 is varying with Ca0 rather
than K20. This is accomplished by plotting BA@ versus K2@. An inverse
relationship is expected, and the user may wish to have a positive slope for
the plot. Therefore, K20 fs plotted with values increasing to the left by
the command: PLOT(R) K28,BA@;. Scaling for this and other plots in problem 2
is accomplished through the use of dummy cards. These can be seen in the
input data ( page 51), but because they generated a separated page of output
for the summary tables (only 12 samples are printed per page), printout for
these. samples has been omitted. Note that their identification is DUMM1 and
DUMM2 so that the scaling factors will not be normalized to 100 percent by the
recalculated command. A second X-Y plot (Th versus U) is‘created, this time
with values along tﬁe abscissa increasing to the right.

The next comhand sends plotted output to the Calcomp plotter and requests
plotting at 3/4 of the normal scale. The requested plot is a ternary plot of
the radioelements. Superimposed manually beside the plot is the printout of

the ternary ratios. Three lines that describe the commonly accepted averages
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for each of the radioelement ratios are superimposed on the diagram. In this
example, most of the samples vary greatly from the normal Th/U, U/K and TH/K
ratios.

The last series of commands converts the stored data to mole percent.
Next a new variable (PERAL) is defined (which is greater than 1 for
pera]uminous‘rocks,) and the values of PERAL are printed. Defining PERAL
prior to printing is not necessary. The command:

PRINT AL2@3/(NA2@+K2@+CAQ);
would have generated the same output. Defining the variable first merely
places it in storage so that it could be used for pu%poses other than
printing. For example, the user may wish to examine the peraluminous variable

as a function of differentiation in an X-Y plot.
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APPENDIX 1
SAMPLE PROBLEMS

TITLE GNAP PROBLEM 1

PPS’ ’

NRM'48301483 249 910 £101000 126 012 3630468C1321 140 MNO6A
nH68301680 240 910 8101C20 126 012 36306801321 153 MNQ6B

NONATER; :

NRMS43301480 240 910 3101CC0 126 012 36306801321 140 MNOGH

WATER?

 NOPPS:

. NRM*678 179 45 30 61 25 96 $3 178 23 S5 2 3 3 0400 1201A
NRMEE78 179 45 80 . 30 10 96 53 1783 23 5 2 60 3 coQo ' 12018
NRM=749 143 9 26 20 24 76 3 066 13 3 2 2062 300 11654

" NRMATLY 143 9 26 10 12 76 3 066 13 3 2 40062 300 11658

, CANCRINITE;

" NRMS749 143 9 26 1C 12 76 3 066 13 3 2 40052 300 . 1165¢

NOCANCRINITE: :

© NRM=759 138 1 68 11 18 3 7 4714 2 5 3 10C 00 11014
MRMH7 59 138 1 68 11 18 3 ? 47 14 2 5 3 1015400 11018
NRM*73801330 130 Q4 45 44 240 S3C 150021C0302 06 g2 3644 A

- NRM#73301330 130 04 4S5 22 240 SEQ 15002102602 06 €1 344 3
NRM*52101660 830 80 450 660 370 240 300170 38110 02 e3 278 A
NRMH#S2101660 83C 23 45C 640 270 240 300170 8110 02 03 70 278 8
MRM*7290135C019C 08 346 120 340 46C 85 37 1004 01 02 339 A
NRIMH729013500190 08 36 120 360 46C 85 37 1004 01 02 20 339 3
NRMX3751 241 133 8954859 (07 05 05 13 33 1717 EC2-9

. NRMW3T17 625 322 954199 1776 203 251 249296169 A2.11
NRMW3498108 1422133193C 43 17 542 128518 : A3IIL
REW53701116 310 121 644 3446 1671116 361192175 4 - 006003 44 4 §1A1,1
BARITE’

- NRMWS53701116 31C 121 644 346 1671116 361192175 4 C06C03 44 4 81A1,15
NOBARITE.,

KSPAR?

NR#WWS3701116 370 121 644 346 1671116 361192175 4 006003 &6 b 81a1.1IK
NOKSPAR? :

NRMAS55902CS5] 265 158 87 293 904 426 339076 172 013 1 11 1 2s

NRIAL38 177 716 18 311 686 642 364 141262 5622 1 03 11 8 46
FEOT=FE0+0.3993*FE203" -
SUMMARY (OXIDES,ADJUSTED,MINERALS,PARTITIONS,USER)
TERNARY Q,AB,0QR’
TERNARY FEOT+HMNC,NAZ20+K2GC,MGO?
CONVERT VALUES?
FEQT=FEQ+2+FE2037; :
SUMMARY (OXIDES,ADJUSTED,MINERALS,PARTITIONS,USER),
TERNARY NE+,.56*AB,Q+,4*Ab+,25*HY,OL+, 75*HY,
TERMARY AL203,NA20+K20,CA0;
SETFLAGS» .
CLEAR?,
TITLE GNAP PROBLEM 2
MODIFY FORMAT (4X,9F8,2,2F3.2,5F2.2,2F6.6,F4, 413X15X)l
OXIDES SIOZlALZCZrFCZOJIPEOrhGO,CAO:NFZO'KZOJHZOITIOZrPZOSINNOICLtFIS'COZI
. NIO,CR203,8A0,
MRMBG7C 159 14 26 12 28 40 31 79 72 24 3

5 2 101 388 1840 1
NRMB63S 152 18 10 10 24 346 44 S0 32 140 ¢4 3 227 454 1280 2
NRMB63S 155 10 28 11 29 41 238 61 64 19 3 7 3 86 436 1490 3
NRMB709 148 11 72 56 22 42 38 66 20 110 3 1 177 292 974 4
MRMB718 141 11 11 27 91 35 590 65 15 10 2 2 8 123 643 583 5
NRMB?72 145 6 13 39 74 35 50 70 20 2 5 20300 2 11 689 532 6
NRMB724 142 12 24 4 51 37 S 123164 1 2 2 2 00 10 55 459 ?
INRNMBT 26 152 33 84 40 22 42 34 7819 5 1 4 6 26 4671120 8
NRMB72611449 76 112 41 75 331 534 S& 12 6 3 3 200 1 996 613 698 g
NRMB728 138 50 88 28 93 33 52 63 19 05832 2 692 685 513 10
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NRMO?733 135 27 23 13 97 3¢ 57
NRMB735 138 64 S52 18§ 73 .32 56
STO 1
STO . 6
BAPPM=10000+8A0/

uPPM=10000+n10,

THPPM=10000~CR2037 .

SUMMARY (ADJUSTED,MINERALS,USER);
BAO=1,1168+BA0O;

NIO=0.0~¢

CR203=0,0"

RECALCULATE NORMS?

51 10 0702

56

]

8 22

8
2

172
262

20

234
382

7

SUMMARY (OXIDES,ADJUSTED,MINERALS,D,1,,BARTH,NIGGLI,RATIOS,USER),

PLOT(R) K20,8A0;

PLOT UPPH,THPPM;

DEVIC E= CALCOMP ;

TERNARY UPPH,THPPM,(0,832K20/
DEVICE=PRINTER’

CONVERT VALUES?

PERAL=AL203/ (NA20+K20+CA0)’
PRINT PERAL’ ' -

51 .

271
388

1
12
o UMM
DUMM2
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GNAP PROBLEM 1

SAMPLE NO. MNOGA PLOTTING SYMBOL IS »

ORIGINAL WT.PCT, OXIDES

SI02 AL2G3 FE203 FEO MGO CAO NAZO K20 H20 T102 P205 MNO ZROZ2 €02 $03 cL F S CR203 NIO
48.30 14,80 2.40 9,10 8.10 10.00 1.26 0.12 3.63 0.68 0.13 0.2t 0.00 0.00 0.00 1.40 0.00 O0.00 0.00 0.00

SUM OF ORIGINAL CXIDES= 100.13 \
SUM ADJUSTED FOR F & (L= 99.81

OXIDES NORMALIZED TO 100 PERCENT :

CONSTITUENTS S102 AL203 FE?03. FEO MGO CAO NA20 K20 H20 7102 P205 AL203/S102

PERCENTAGES 48.30 14,80 2.40 9.10 8.10 10.00 1.26 9.12 3.63 0.68 0.13 0.306
MOL. AMTS, N.8054 0.145¢4 0.0151 0.1269 0.2013 0.1787 0.0204 0.0013 0.2019 0.0085 0.0009
CONSTITUENTS  MNO = ZRO2 o2 503 L f s CR203 NIO BAO FEO/FE203
PERCENTAGES G.21 0.00 0.00 0.00 1,40 0.00 0.00 0.00 0.00 0.00 3.792
MOL. AMTS. 0.0030 Q.DUOD 0.0000 0.0000 0.0396 0.0000 0.0000 0.2000 0.0000 0.0000

CIPW HORM

MINERALS Q C I3 OR AB AN LC NE KP HL TH = NC
MOL., ANTS,  0.1675 0.0000 0.0000 0.0013 0.0006 0.1436 0.0000 0.20800 2.0000 0.0198 0.0000 0.0000
PERCENTAGES 10.062 0.000 0.000 0.710 0.307 39.943 0.000 0.000 0.000 2.312 0.000 0.000
MINERALS _AC . NS - KS§ wo EN FS FO FA Ccs Mi M HM
MOL . ANMTS, 0.0000 0.0000 0.0000 0.0320 0.2013 0.1063  0.0000 0.3000 0.0000 0.0151 0.3200 0.0000
- PERCENTAGES €.000 0.000 0.000 3.721 20.212 14.022 0,000 0.000 0.000 3.486 0.000 0.000
"HMINERALS It ™ PF RU AP FR PR cc MG Sb TOTAL SALIC
MGL.. AMTS, 0.0085 0.0000- 0.,0300 0.0000 0.0009 0.0000 0.0000 0.3000 5.0000 0.0000
PERCENTAGES 1.294 0.000 0.000 0.000 0. 309 0.000 0.000 0.000 0.000 0.000 96,379 $3.334
KINERALS DI 0I-WO DI-EN DI-FS ny HY-EN HY~FS oL oL-FO " OL-FA Wwot
MOL. ANMTS. 0.0320 0.0320 0.0210 0.0111 0.2756 0.1804 0.0952 0.9000 0,0000 0.0000 0.0000
PERCENTAGES 7.286 3.721 2,105 | 1.440 30.669 18.107 12.562 0.000 0.000 0.000 0.000
THORNTON + TUTTLE DIFFERENTIATION INDEX = 11,079
BARTHS CATIONS SI ) AL FE+3 FE+2 MG CA NA K H Tl P MN
47.66 17.21 1.78 7.51 11.91 10.57 2.41 0.15 23.89 0.50 0.11 0.18
IR ¢ S1 cL F s2 CR NI BA
0.00 0.00 0.00 2.34 0.00 0.00 0.00 6. 00 0.00

NIGGL [ VALUES AL+ FiMw (] ALK* SI RI [ H K MG sI* Q2
20.57 51.10 25.27 3.06 113.91 1.21 0.13 28.55 0.06 D.56 112.25 1.67

BAO
0.00

FEMIC
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GNAP PROBLEM 1

THORMNTON + TUTTLE DIFFERENTIATION INDEX

BARTHS CATIONS

NIGGLI VALUES

Sl

47.56

AL+

20.57

PLOTTING SYMBOL IS 4

AL
i7.21

IR
0.00

Frim
$1.10

SAMPLE NO. MND6D
ORIGINAL WT.PCT, OXIDES
$S102 AL203 FE203 FEO  MGO  CAO
48,30 14,80 2.40 9.10 6.10 10.00
SUH OF ORIGINAL OXIDES= 100.26
SUM ADJUSTED FOR F & (L= 99,91
OXIDES NORMALIZED VO 100 PERCENT 3
CONSTITUENTS $102 AL203 - FE203
PERCENTAGES 48.30 14,80 . 2.40
MOL. AMTS. 0.8046 0.1453 0.0150
CONSTITUENTS  HNO 1R02 €02
PERCENTAGES 0.21 0.00 0.00
MOL . AMTS. 0.€030 00,0000 0.00060
CIPW NGRM 3
MINERALS a c z
MOL. AMTS. 0.i1702 0.0000 0.6000
PERCENTAGES 10,227 0.000 0.006
MINERALS AC NS kS
MOL ., ARNTS, 0.C000 0.0000 0,.0000
"PERCENTAGES 0.000 0.000 0.000
MINERALS i ™ PF
1ot., AMTS, 0.0089 0.0000 ¢C.0000
PERCEKRTAGES 1.293 0.Cc00 0.0060
MINERALS DI DI~WO D1-EN
MOL. AMTS, 0.C314 0.0314 0.0206
PERCENTAGES 7.146 31,649 2.064

FE+3
1.78

C
0.00

Cw
25,27

NAZO
1.26

K20 H20
0.12 3.63
FEO MGO

9.10 8.10
0.1268  0.2011
503 tL

0.00 1.5%
0.0000 0.0432
OR AB
0.0013  0.0000
0.710  0.000
Wwo EN
0.0314  0.201)
3.649 20.192
RU AP
0.0000  0.0009
0.000  0.308
DI-FS HY
0.0109 0.2759
1,432 30.704
= 10.937
FE+2 M6
7.51 11,91
S1 cL
.00  2.56
ALK* SI
3.06 113,91

T102
0.68

P20
0.1

CAO
10.00
0.1785

F
0.00
0.0000

AN
0.1440
40.066

FS
0.1062
14.008

FR
0.00CGO0
0.000

HY~-EN
0.1806
18.123

€A
10,57

F
0.00

R1
1.21

S MNO 2RO2 (02
3 0.21 0.00 0.00
NA20 K20
1,26 3.12
0.0203 0.2013
s CR203
0.00 0.00
0.0000  0.0000
Lc " NE
0.0000  0.3000
6.000 0,000
FO FA
0.0000 . 0.3000
0.000 0.000
PR cc
0.0000 0.9000
0.000 0.000
HY=FS oL
0.0953  0.3C00
12.576  0.000
NA ' K H
2,41 0.15 23.89
s2 CR N1
0.00 0.00 0. 00
P H K
0.13  28.55 0. 06

503,
0.00

H20
3.63
0.2017

NIO
0.00
0.0000

KP
0.0000
0.000

€S
0.0000.
0.000

MG
J.0000
0,000

oL-f0O
0.0000
0.c00

11
0.50

BA
0.00

MG
0.56

1.

cL
53

T102
0.68
0.0085

BAO
0.00
0.0000

HL
0.0203
2.378

MT
0.0150
3.483

sh
0.0000
0.000

OL-FA

0.6000
0.000

p

$1°
112,25

0.00

0.11

NIO
-0.00

S CR203
0.00 0.00

P205 AL203/5102

- Je13 0,306
0.0009
‘FEO/FE203
: 3.792
TH NC
0.0000 0.0000
0.000 0.000
. M HM
0.0000 0.0000
0.000 0.000
TOT AL SALIC
96.314 53.381
WwoL
0.0300
0.900
MN
0.18
G2z
1.67

8A0
0.00

FENIC

42.933



GNAR PRORLFM 1} » - . .

SAMBLE NN, MMQOAH PLOTTING SYMBOL IS S
JRIGINAL WT,PCT, OYIDES

S102 AL?20% FF203 FEOD MGO CAD NA20 K20 H?Ol TIN2 P20S ~ MNO ZRO2 co2 $n3 cL F S Cr203 ﬁlO
48,30 14,80 2,40 9,10 R.10 10.00 1,26 0.12 3.6% D.48 0,13 0.29 0.00 0.00 0,00 1.40 0,00 0.00 0.00 0.00

SUM OF ORIGINAL OXIDFS= 1NN, 13
SUM ADJUSTED FOR F R CL= 99,81

DXIDES NORMALIZEN TN 10N PERCENT 3 (1120 FREE)

COMSTITUENTS stn? AL203 FE20% FED nGo CAD "NA20 K20 H20 T102 P205 AL203/S102
PERCENTAGES 50,22 15.39 2.50 9,44 B.42 10.40 1.31% N.12 n,o0o0 N.71% N.14 0.306
oL, AMTS, N,8358 n.1509 N.N156 0,1317 0.20%9 0.1854 0.%9211 0.0013 n.o0nn N.0088 0.n010
CONSTITUENTS MNO ZrRn2 €n2 s03 L F S CR20X NIO BAO FEO/FE20}
SERCENTAGES = 0,22 n.no 0.0n 0.0n 1.46 0.0n 0.00 0.0n0 0.00 0.00 3.79°2
AL, B8MTS, 0.00%1 0.0000 n.0000 n.0000 0.0411 0.0000 0.0300 0.0000 0.0000 n.0000 '

CIPW NORWM (H20 FRFEE)

AINERALS n C 4 - OR AR AN LC NE KP HL TH NC

“nL, AMTS, N0.1738 9.0600 0.00nn n.nos 0.9106 0,1490 0.0300 0.0000 0.0000 n.020% 0.0000 0.0000
PERCEMTAGES mn.ea n.n0n 0,000 0.73%7 n.319 41,450 0,200 n.onn 0.0n00 2.400 0.000 0.000
ATMERALS AC NS KS wo EN FS FO FA [ M7 cm HM
0L, AMTS, n,nonnn n.nnoo n.00nn n.0N3%2 N.2089 0.1103 0.9300 0.n00n 0.0000 0.0156 0.n000 0.0100
PERCENTAGES 0,000 0.000 o.00n 3.862 20.975 14.551 0,300 n.000 0.0n0 3.618%8 0.000 0.000
AINERALS T : ™™ PF RU AP FR °oR cc MG SO - TOTAL SALIC
0L, AMTS, N.0NRA n,.0n00 0.0000 0.0000 0.0010 0.0000 0.0000 0.0000 0.0000 0.0na0n

PERCEMNTAGES 1.34% 0.900 n.o0onn n.onn 0.320 n.nonpn . 0,000 0,000 0.000 0.000 100.016 55.347
1INERALS Nt DI-W0 DI-EN DI-FS HY HY-FN HY=-FS oL OL-FO oL~-FA woL

0L, AMTS, n,n3z2 n,o03x%2 n.N21R 0.0115 0.2860 n.1872 0.798R8 0.0000 0.0000 n.o000 0.0000
PERPCENTAGES 7.541 3. 862 2.184 1.515 31.827 18,791 13.236 0.000 0.000 0.000 0.000

THORNTON + TUTTLE DIFFERENTIATION INDFX = 11,498

JARTHS CATIONS ST AL FE4Y ° FE+2 ™G CA NA K H Tl P - MN
47,66 17.21 1.78 7.51 11.91 10.57 2.61 0.15 0.00 0.50 n.11 n.18
7R € $1 L FA s2 CR NT BA
n.0n0 n.00 n.00 2,34 0.00 n.20 0.00 0.00 0.00
ITGGLT VALUES AL* FMs C» ALK S1 RI1 P H K MG ) a2
20,57 51.10 25.27 .06 113,91 1.21 0.13 n.00 0.06 0.56 112,25 1.67

GNAP PRORLEM 1

FEOT DEFINFED AS FFO+0.B8993+FE203

BAO
0,00

FEMIC

46,669

e
r,

-y

(26

r

&)



8§

GNAP PRODLEM 1

HMNOSA MNO 6B MNO 6
SYMBOL * K S
$102 48.30 . 48,30 48.30
AL203 14.80 14.80 14,80
FE203 2.40 2.40 2.40
FEO ] 9.10 2.10 9.10
MG O 2.10 8.10 8.10
CAD 10.00 10.00 10.09
NA20 1.26 1.26 1.26
K20 ) 0.12 : 0.12 0.12
H20 3.63 3.63 3.63
T102 0.68 0,68 0.68
P205S 0.13 0.13 0.13
MNO 0.21 0.21 0.21
2802
co2
S03
L 1.40 1.53 1.40
F
S
CR203
BAO
TOTAL(~=0) 99.81 29.91 99.81
ADJUSTED OXIDES
s102 LEL,3Y 48.34 50,22
AL203 14.83 164,81 15.39
FE203 } 2.40 2.40 2.50
fEO ’ 9.12 9.11 9.46
MGO ) 8.12 8.11 8,42
CAO . 10.02 10.01 10.40
NA20D 1.24 1.26 1.3
K20 0.12 0.12 0.12
H20 : 3.64 3.63
T102 . 0.68 0.68 0.71
P205 0.13 0.13 D.14
MNO 0.21 0.21 0.22
ZR0O2
€02
$03
CL 1.40 1.53 1,46
F
S
tR203
BAO
NORMATIVE MINERALS
Q 10.062 10.227 10,441
¢
z .
OR 0.710 N.710 0.737
AB 0.307 0.319
AN 39.943 40.C66 41,450
tc
NE

12014

*

67.80
17.90

0.45:
0.80
0.61
0.25
9.60
0.53
1.78
0.23
0.05
0.02

0.03

0.03
0.04

100.10

67.73
17.88
0.45
0.80
0.61
0.25
9.59
0.53
1.7¢8
0.23
0.05
0.02

8.623%
1.405

3.129
80.933
0.463

12018
[}

67 .80
17.90
0.45
0.80
0.30
0.10
9.60
0.53
1.78
0.23
0.05
0.02

0.60
0.03

100.18

4

67 .68
17.87
0.45
0.80
0.20
0.10
9.58
0.53
1.78
0.23
0.05
0.02

0.60

0.03,

10.058
1.574

3.126
80.863

1165A

74,90
14.30
0.90
0.26
0.20
0.24
7.60
0.30
0.66
0.13
c.03
0.02

6.02
0.62
0.03

100.20

764.75
14.27
0.90
0.26
0.20
0.24
7.58
0.30
0.66
0.13
0.03
0.02

0.02
t.62
0.03

31.752
1.983

1.749
59.90%
0.866

11658
H

74.90
14.30
0.90
0.26
0.10
0.12
7.60
0.30
0.66
0.13
0.03
0.02

0.40
0.62
0.03

100.36

764,63
146,25
0.90
0.26
0.10
0.12
7.57
0.30
0.66
0.13
0.03
0.02

0.40
0.62
0.03

32,372
2,297

1.766
59,809

1165¢C
S

74 .90
14.30
0.90
0.26
0.t0
D.12
7.60
0.30
0.66
0.13
0.03
0.02

0.40
0.62
0.03

100. 36

35.317
3.075

1.766
55.059
0.398

1101A

n

75.90
13.80
0.10
0.68
6.1
0,18
3.00
7.00
0.47
0.14
0.02
0.05

0.03

o.M

101.49

74.79
13.60
0.10
0.67
0.1
0.18
2.96
6.90
0.46
0.14
0.02
0.05

0.03
0.0

30.381
1.077

40.759
24.940
0.564

11018

?75.90

13.80
0.10
0.68
0.1
0.18
3.00
7.00
0.47
0.14.
0.02
0.05

0.03

0.01
0.15

101,57

0,72
13.59
0.10
0.67
0.11
0.18
2.95
6.89
0.46
0.14
0.02
0.05

0.03

0.01
0.15

30.639
1.282

40.724
24.919

344 A

73.80
13.30
1.30
0.04
0.45
0.44
2,40
.80
1.50
0.21
0.08
0.02

0.06

0.02

99.41

74,24
13.38
1..31
0.04
0.45
0.44
2.41
5.83
1.51
0.21
0.08
0.02

0.06

0.02

36.676
24655

34,477
20.428
1.194

0.26
0.02

0.06

99,37

74.27
13.38
1.3
0.0¢4
0.45
0.22
2.42
5.84
1.51
0.2
0.26
0.02

0.06

0.01

37.292
3,094

34.493
20,438



USER DEFINED VARIADLES
FEOT - 11.260

HL 2.312 2.378
TH :
NC
AC
NS
X5 . ’
W0 3.721% 3,045
EN 20.212 20.192
Fs 14.022 14.608
o ‘
FA
cs
MT 3.486 3.483
CM . .
HM
I 1.294 1.293
T :
PF
KU "
AP 0.309 0.308
FR
PR
e
MG
SO :
TOTAL 96.379 96.314
" SALIC S3.334 53.381
FEMIC 43,044 42,933
DI 7.286 7.146
DIWO 3.721 3.649
DIEN 2.105 2.064
DIFS 1.460 1.432
HY 30.669  30.704
© . HYEN 18.107 . 18.128
HYFS 12.5¢2 12.576
oL
oLFfO
OLFA
WoL

11,260

2.400

3.862
20.975
14.551

3.618

1.343

G.320

100.016
55.347
44,669

7.561
3.862
2.184
1.515
31.827
18.791
13.03¢6

11,260

0.049

1.518

G.754

0.652

0.436

0.118
0,073

0.068

98.222
94.603
3.619

2.272
1.518
0.754

1.205

0.049

0.018

0.651

0.436

0.118

0.063
0.626
0.646
98.226
95.670

2.556 |

0.018

06.018

1,205

0.04¢
1.098

G.497

0.52%

0.536
0.246

o.o0n

0.045

99,343
97.422
1.921

0.497
£.497

1.07Q

0.049
1.096

0.897
0.246

0.071

D.143
0.208
0.262
99.217
97.390
1.828

1.070

0.049
1.096
0.969

D.248

3.525

0.535
0.246

0.071

99,344

97.720
1.624

0.248
D.243

1.070

0.016

0.270
1,013

0.143
0.262
0.047

0.067

99.539
97.737
1.802

1.283
0.270
1.013

0.770

0.016

0,202 °

1.012

0.143

0.262

0.047
0.211

0.057
99.513

97.580
1.933

1.214
0. 202
1.012

0.770

1.127

1.308
0.128

0.144
0.191
0.027

0.137

98.491
95.430
3.061

1.127
1.127°

1.210

«

L4

0.990

1.308
0.128

0.144

0.398

0.116

98.400

95.316
3.084

0.990
0.990

1.210



Ls

BAO

NORMATIVE MINERALS

Q
C
14
OR
AB
AN
Le
NE
KP

SNAP PROBLEM 1

o - 278 A
SYMBOL *
s102 52.10
AL203 16.60
FE203 8.3C
FEO 0.80
HMGO 4,50
[ Y1) 6,60
NA20O 3.70
K29 2.40
H2Q 3.00
1102 1.70
P209S 0,81
‘MNO g.1¢C
ZRO2? :

o2 0,02
$03

L

F 0.03
S

(rR203

BAD

TOTAL(-0) 100.65
ADJUSTED OXIDES
sio2 $S1.76
AL203 16,49
FE203 8.25
FEC S 0.79
MGO 4,47
CAQ 6.56
NA2O 3.68
K20 2.38
H20 2.98
T102 1,69
P205 0.80
MNO 0.10
IR02

co2 g0.02
s03

L

F 0.03
S

CR203

©4.094

14.09)
31.107
" 21.459

278 B
#

52.10
16.60
8.30
0.20
4.50
6.60
3.70
2,40
3.C0
1.70
0.81
6.10

0.02

0.03
0.70

100.75

31.71
16.48
8.24
0.20
4,47
6.55
3.67
2.38
2.98
1.69
0.80
"0.10

6.02

4.090

14.077
31.076
21.438

339 A

72.90
13.50
1.90
6.08
0.36
1.20
3.60
4,60
0.85
0.37
0.10
0.04

0.01

0.02

99.52

73.25
13.56
1.91
0.08
0.36
1.21
3.62
4,62
0.85
0.37
0,10
0.04

0.01

0.02

31.745
0.713

27.313
30.609
5.180

339 8
"

72.90
13.50
1.90
0.08
0.36
1.20
3.60
L.60
0.85
0.37
0.10
0.04

0.01

0.02
0.20

99.72

73.10
13.54
1.9
D.08
0.36
1.20
3.61
4.61
0.85
0.37
0.10
0.04

0.01

0.02
0.20

31.681
0.711

27.259
30.547
5.170

EC2-9
X

37.51
2.41
1.83
8.95

48.59
0.07
0.05
0.05
0.13
€.33
0.17
0.17

100.26

37 .41

2.40
1.83
8.93
48,46
0.07
0.05
0.05
0.13
Q.33
0.17
0.17

2.268

0.229
g.167

A2.11

3t.17
6.25
3.22
9.64
19.90
17.76
2.03
2.51
2.49
2.96
1.69

99.62

31.29
6.27
3.23
9.68

19.98

17.83
2.04
2.52
2.50
2.97
1.70

6.531

9.341
8.461

A3LIL

34.98
10.80
1.42

S 21,33

19.30
.43
0.17
3.42
1.28
5.18

100. 31

34,87
10.77
1.42
21.26
19.24
0.43
0.17
5.40
1.28
5.16

3.860

2.127
20.739
0.777
J.114

Al 9 |

53.70
11.16
3.10
1.21
6,44
3.46
1.67
11.16
3.41
1.92
1.75
0.04

0.06
0.03
0.44

0.04
D.81
100, 21

53.59
11.14
3.09
1.21
6.43
3.45
1.67
11.14
3.40
1.92
1.75
0.04

.06
0.03
0.44

0.04
0.81

60.803

Al.IS

53.70
11.16
3.10
.21
6,44
3.46
1.67
11.16
3.6
1.92
1.75
0.04

0.06
0.03
0.44

0,04
0.81
100.21

$3.59
11.14
3.09
1. 21
6,43
3.45
1.67
11.14
3.40
1.92
1.75
0.04

D.06
0.03
0,44

0.04
0.81

60.803

At.IK
)

53.70

11.16
3.10
1.21
6.44
3.46
1.67

11.16
3.41
1.92
1.75
0.04

0.06
0,03
0.44

0.04
0. 81
100.2%

53.59
11.14
3,09
1.21
6.43
3.45
1.67
11.14
3.40
1.92
1.75
0. 04

0.06
0.03
0.44

a.04
0.81

60.803

55.90
20.50
2.65
1.58
0.87
2.98
9.04
4.26
0.39
0.76
0.17
0.20
0.13
10,01

0.1

0.10
99.60

56,12
20.58
2,66
1.59
0.87
2,99
9.08
6,28
0.39
0.76
0.17
0.20
0.13
0.01

0.194
25,274
37.850

2.787

21.094

48.80

17.70
7.16
1.80
3.11
6.84
6.42
3'64
1.41
2.42
0.56
0.22
.10
0.03

0.1

0.08
100.35

48.63
17.64
7.13
1.79
3.10
6.82
6.40
3.63
1.4
2.41
0.56
G.22
0.10
0.03

0.148
21,434
20.994

8.697

17.952



(V)

HL 0.049 0.049 0. 049

- TH ) 0.106 0.106 0.106
NC . : -
AC ‘ : 8.950 8.950 8.950
NS _ 0.775 1.418 0.775
KS : 1.388 1.388 2.201
wo 1.368 1.336 0.724 0.724 4.326 8.517
EN 11.135 11.124 0.901 0.899 9.157 9.157 9.157 2,175 7.360
Fs : :
FO " 79.859 31.601 33,579 4,799 4,799 4,799 C0.251
FA 10.687 7.135 22.667
s ' 23.783
MT : ' 2.646 4.686 2.053 ' 3.556
q) ) 0.932 . 0.059 0.059 0.059
HI4 8,247 8.238 1.909 1.905 0.208 7.135
I 1.89 ‘0.256 ‘ 0.625 5.643 9.808 2.596 2.596 2.596" 1,449 4,257
™ : 1.701 4.005 : 1.348 1.348 1.348 )
PF ) : ) . ’ . 0.289
RU ) 0.055 0.237 0.371 .
AP ] 1.906  1.904 0.238 0.238 0.126 4.018 4,136 4.136 4,136 0.404 1.322
FR . 0.023 0.023 0.582 0.582 0.582 0.196 D.123
Pk . ‘ 0.202 ' . :
cc 0.045 0.G45 0.023 0.023 . 0.023 0.068
MG .
SO e .
TOTAL 97.045 96,986 99.146 99.028 96.607 95.200 98.724 96.085 96.116 96.286 99.547 98,547
SALIC 70.752 70.681 95.560 95.368° 2.664 18.332 30.617  60.959 60.959 60,959 87.209 69.226
FEMIC 26.293 26.304 3.587 3.660 93.943 76.868 68.107 35,126 35.157 35.327 12.338 29.321
oI 2.550 : 2.491 1.349 1.349 4.692 15.877
olwo 1,368 ' “1.336 0.724 0,724 2.517 - 8.517
DIEN 1.182 1.155 0.626 0.626 2.175 7.362
DIFS
HY 9.953 11.124 0.901 0.899 8.003 8.532 8.532
HYEN - 9.953 11.124  0.901 0.899 8.003 ' B8.532 8.532
HYFS -
oL 90.546 38.737 56,247 4,799 4,799 4,799 . 0.251
OLFO : 78,859 31.601 33,579 4.799 4,799 4,799 0.2%1
OLFA . 10.687 7.135 22.667
WwoL : " 1.809

USER DEFINED VARIABLES . .
FEOT 8.268 7.668 1.790 ~ 1.790 10.597 12.537 22.608 3.999 3.999 3.999 3.964 8,243
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GNAP PROOLEM 1 GNAP PROEBLEM 1
Q ) . TERNARY RATIOS FOR Q@,AB,CR
THE FOLLOWING POINTS WERE NOT PLOTTED - :
BECAUSE THEY wWOULD HAVE FALLEN ON A - - SAMPLE R1 R2 R3 SYMBOL
PREVIOUSLY PLOTTED POINT: - - ) . . ’ :
MNOS6H 1165B 11018 344 B 278 B 339 B - '] MNOSA 90.81 2.77 6,41 .
- - MND&B 93.51 0.00 6.49 ]
+ T ¢ MNQGH 90.81 2.7 b.41 S
- - 1201A 9.30 87.32 3.38 a
- - 12018 10,69 85.98 3.32 ']
- - . ’ 1165A 33.99 64.12 1.89 *
- o - ’ ’ 11658 34,46 63.66 1.88 ]
+ + "1145¢C 38.33 59.75 1.92 5
- : - ) 11014 31.62 ~ 25.96 42,42 *
- - 11018 31.82 25.88 42.30 i
- - 346 A 40.05 22.31 3?2.65 *
e - 344 8 40,44 22.16 37.40 H
+ . + 278 A 8.3 63.11 28,59 D
- . - 278 8 8.31 63.11 28.59 H
- - 339 A 35.40 34.14 30.46 *
.- ) - . 339 B 35.40 34,14 30,46 ]
- - EC2~9 0.00 100.00 0.00 X
+ + A2.11 0.00 100.00 0.00 W
- - AZLIT . 0.00 100.00 0.00 W
. - ‘ - A1, 1 0.00 0.00 100.00 W
- i - Al.IS 0.00 0.00 100.00 W
- i - : Al1.1K 0.00 0.00 100.00 W
+ . + 25 g.00 59.97 40.03 A
- ) - . 46 0.00 49,48 50.52 A
+ * +
- s -
- t -
- z -
- * -
+ +
+ +
+ ~ 4 +
- N -
----- S N T T 1 L. T T S

AB OR
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GNAP PRODLEM 1 ’ . GNAP PROBLEM 1

FEOT+MNO TERNARY RATIOS FOR FEOT+MNO,NA20+K20.,MGO
THE FOLLOWING POINTS WERE NGT PLOTTED _ - ’
BECAUSE THEY WOULD HAVE FALLEN GN A - - SAMPLE R1 R2 R3 SYMBEOL
PREVIOUSLY PLOTTED POINT: - - :
MND6B MNOGH 1165C 11018 344 B 339 B - - MNOGA 54,75 6.59 38.66 .
Al.1S A1.IK : : - - MNO 68 54,75 6.59 38.66 4
+ + MNOGH 54,75 6.59 38.66 3
- - 12014 10.24 84.66 5.10 *
- - 12018 10,51 86.92 2.57 I
- - 11654 11.86 85.96 2.18 *
- - . : 11658 11.99  86.91 1.10 4
+ + : 1165¢ 11.99 86.91 1.10 s
- - 1101A ~ 7.50 - 91,49 1.01 *
- - 11018 7.50 91.49 1.01 ]
- - 344 A 12.45 83.00 4,55 *
- - 344 B 12.45 33.00 4,55 4
+ . ot ‘278 A 44,12 32.16 23.72 *
- - 278 8 © 42.29 33,21 24.50 b
- - 339 A 17.61 78.92 3,46 *
.- - 339 3 17.61 . 78.92 3,46 4
- - €C2-9 18.11 0.17 81.72 X
+ + A2.11 33.%1 12.28 53.82 W
- - A3111 47.60 11.77 40.63 W
- - Al 17.33 55.04 27.63 W
~ ] - A1, 1S 17.33 55.04 27.63 W
- i - Al IK 17.33 55.04 27.63 W
o + + 25 22.71 72.54 4,75 A
o - ' u - 46 39.12 46.50 14,38 A
- L -
- I -
+ A +
- "] -
+ +
- A L
+ +
- 2 ' X
_.[!g : -
+ H o +
—: -
EA I A B L B I I B I S I I I I A R A - T T T I e R
 NA204K20 . . MGO

GNAP PROMLEM 1, MOLAR DATA

FEOT DEFINED AS FEO+2eFE203
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GNAP PROBLEM 1, MOLAR DATA

MNOGA MNO 68 HNO6H 12014 12018 11654 11658 1165¢ 11014 11018 344 A 344 8
SYHNBOL * [ S * H * I} S * 4 * ]
s102 0.80 0.80 0.80 1.13 1.13 1.25 1.25 1.25 1.26 1.26 1.23 1.23
AL203 0.15 0.15 0.15 0.18 0.18 0.14 0.14 0.14 0.14 0.14 0.13 0.13
FE203 0.02 0.02 0.02 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.01 0.01
fEO 0.13 0.13 0.13 0.01 0.01 0.00 0.09 0.00 0.01 0.01 0.00 0.00
MGO 0.20 0.20 0.20 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01
CAO 0.18 0.18 0.18 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.01 0.00
NAZO © 0,02 0.02 0.02 0.15 0.15 0.12 0.12 0.12 0.0S 0.0S 0.04 0.04
K20 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.07 0.07 0.06 0.06
H20 0.20 0.20 - 0.20 0.10 0.10 0.04 0.04 0.0¢% 0.03 0.03 0.08 0.08
T1G2 c.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P20S 0.00 0.00 0.00 0.00 0.00 " 0.00 0.00 0.00 0.00 0.00 - 0.00 G.00
MNO 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IRQ2
o2 0.00 0.01 6.00 0.01 0.01 0.00 0.00 0.00 0.00
503 ‘ : : 0.01 0.01 0.91
cL 0.04 0.04 0.04 0.00 - 0.00 0.00 .00 0.00 0.00 0.00
£ 0.00 0,01 0,00 0.00
s =
CR203
HaoO
ADJUSTED OXIDES
$102 0.81 0.80 0.84 1.13 1.13 1.24 . 1.24 1.24 1.26 1,24 1.24 1.24
ALZO03 0415 0.15 0.15 0.18 0.18 0.14 0.14 0.14 0.13 0.13 0.13 0.13
FE203 0.02 0.02 0.02 . 0.00 0.00 0.01 0.01 0.01. 0.00 0.00 0,01 0.01
FEO 0.13 0.13 0.13 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.00
MGG 0.26 0.20 .21 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01
a0 0.18 0.18 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
HAZO 0.02 0.02 0.02 0.15 0.15 0.12 0.12 0.12 0.05 0.05 0.04 0.04
K20 0.00 0.60 0.00 0.01 0.01 0.00 0.00 0.00 0.07 . 0.07 0.06 0.06
H20 c.20 0.20 0.10 0.10 0.04 0.04 0.04 0.03 0.03 0.08 0.08
1102 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PGS - 0.0 0.00 0.00 0.00 0.00 6.00 °  0.00 0.00 0.00 0.00 0.00 0.00
MG ©0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
IRO2
ca2 *0.00 0.09 0.00 0.01 0.01 0.00 0.00 0.00 0.00
$03 ' 0.01 0.01 0.01 : »
L 0.04 0.C4 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00
f A : 0.00 0.01 0.00 0.00
S .
CR203
HAO
NORMATIVE MINERALS
a 0.167 0.170 0.17¢4 0.144 0.167 0.528 0.539 0.588 0.506 0.510 0.610 0.621
¢ 0.014 0.015 0.019 0.023 0.030 0.011 0.013 0.026 0.030
4 . . -
OR 0.001 0.001 0.001 0.006 0.006 0.003 0.003 0.003 0.073 0.073 0.062 0.062
A 0.0¢1 0.001 0.154 0.154 0.114 0.1i4 0.105 0.048 0.048 0.039 0.039
AN 0.144 0.144 0.149 0.002 0.003 0.001 ° 0.002 0.004
Le : .
NE
XpP

HL 0.020 0.020 0.021 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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KS
Wwo
EN
Fs
FO
FA
cs.

M
HM
It
TN
PF
RU
AP
FR
PR
cC

SO

Dl
DIWo
DIEN
DIFS

HY
HYEN
HYFS

oL
OLFO
OLFA

WwoL

0.032
0.2C1
0.106

0.015

0.0C9

0.001

0.064
0.032
0.021
0.011
0.276
n.18C
0.095

0.031
0.201
0.106

0.015

0.009

0.001

0.063
0.031
0.021
0.011
0.276
0.181
0.095

0.033
0.209
0.110

0.016

0.009

0.0G1

0.066
0.033
0.022
0.011
0.286
0.187
0.099

0.015
0.006

0.003

0.003

0.000
0.001

0.001

0.021
0.015
0.006

0.000

0.003

0.003

0.000

0.001
0.007

0.006

0.000

0.000

0.008

0.005

0.002

0.003
0.002

0.000

0.000

0.005
0.005

0.008

0.006
0.002

0.000

0.001
0.002
0.002

0.008
0.009

0.002

0.002

0.003
0.002

0.000

0.002
0.002

0.003
6.008

0.001

0.002

0.000

0.001

0.010
0.003
0.008

0.002
0.008

0.001

0.002

0.000
0.003

0.001

0.010
0.002
0.008

0.011

0.008
0.001

0.002
0.001
0.000

0.001

0.010

0.008
0.001

0.002
0.001%

0.001

0.0%0)
0.01%0

USER DEFINED VARIABLES

FEOT 0.157 0.157 0.157 G.017 0.017 0.015 0.015 06.015 0.011 0.011 0.017 0.017



SYMBOL

§io?2
AL203
FE203
FEOQ
MGO
ChO
NA20
K20
H20
‘TI02
P205
MNO
ZR0O2
‘o2
se3
cL
F
S
CR203
BADO

GNAP PROBLEM

278 A

*

0.27
0.16
0.05
0.01
0.11
0.12
0.06
0.03
0.17
0.02
0.01
0.00

0.00

0.00

ADJUSTED OXIDES

S$102
AL203
FE203
FEQ
MGG
CAO
NA2O
K20
HEO
T162
P205
MNO
IROZ
co2
$03
L

F

S
CR203
8A0

0.86
0.16

.
j= N
-

COOODOO0OQOCO

D R I
OO =20 O -
O =N O -

o

.06

o
.

o
o

NORMATIVE MINERALS

Q

C

z

OR
RB3
AN
LC
He
[ 44
HL

0.068

0.025
0.059
0.027

278 B
El

0.87
0.16
0.05
0.00
0.11
0.12
0.06
0.03
0.17
0.02
0.01
0.00

0.00

0.00
0.00

0.068

0.025
0.059
0.077

1, MOLAR DATA

339 A

w

1.21
0.13
G.01
0.00
0.01
0.02
0.06

. 0.05

0.05
G.00
0.00
0.00

0.00

0.00

1.22
0.13
0.01
0.0u
0.01
0.02
0.06
0,05
06.05
0.00
0.00
0.00

0.00

0.528
0.007

0.049
0.058

0.019

339 B

1.21
0.13
0.0
0.00
0.01
0.02
0.06
0.05
0.05
6.00
0.00
0.00

0.00

0.527
0.007

0.049
0.058
0.019

EC2-9

0,62
0.02
0.0
0.12
1.21
0.00
0.00
0.00
0.01
0.00
0.00
0.00

0.62
0.c2
0.01
0.12
1.20
0.00
0.00C
0.00
0.01
0.00
0.00
0.00

0.022

0.001
~0.001

"A2.11

0.52
0.06°
G.02
0.13
0.49
0.32
0.03
0.03
0.14
0.04
0.01

0.5¢2
0.06
0.02
0.13
0.50
0.32
0,03
0.03
0.14
0.04
0.01

0.002

0.033
0.027

A3111

0.58
0.1
0.01
0.30
0.48
0.01
0.00
0.06
0.07
0.06

0.58
0.11
0.01
0.30
0.48
0.01
0.00
0.06
G.07
0.06

0.038

0.008
0.C48
0.003
0.010

OO0 O00DODOoO

Al

LY .
E

L]
COC==000 =00 =m

OO0 ODODDDO
.

O NONWO O NN

>
»

o
j=}

0.00
D.02

0.00

©
o
-

N
[~ R = = Ry iy~ Ry

O=2NONWOD NN = O

o
o
o

.

0.109

0.002

Al IS

0,89
0.11
0.02
0.02
0.16
0.06
0.03
0.12
0.19
0.02
0.01
0.00

0.109

0.000

At1. 1K

0.89
0,11
0.02
0.02
0.16
0.06
0.03
0.12
0.19

0.02

0.01
0.00

0.00
0.00
0.02

0.00
0.01

0.89
0.11
0.02
0.02
0.16
0.06
0.03
0.12
0.19
0.02
0.01
0.00

a.00
0.00
0.02

0.00
0.01

0.109

0.000

0.00

0.93
0.20
0.02
0.02
0.02
0.05
0.15
0.05
6.02
0.01
0.00
0.00
0.00
0.00

0.01

0.00

0.001
0.045
0.072
0.010

0.074

0.81
0.17
0.04
0.02
0.08
0.12
0.10
0.04
0.08
0.03
0.00

0.00

0.00
0.00

0.001
0.039
0.040
0.031

0.063



TH ~ 0.001 0.001 0.001

NC
AC ’ : : 0.019 0.019 0.019 -
NS 0.006 - 0.012 0.006
KS - 0.009 0.009 0.014
Wo 0.012 : 0.012 0.006 0.006 0.037 0.073
EN 0.111 0.111 0.009 0.009 0.091 0.091 0.091 0.022 0.073
£s _
o 0.568 0.225 0.239 0.034 0.034 0.03¢4 0.002
FA 0.052 0.035 0.111
cs 0.138
MY 0.011 0.020 0.009 0.015
o 0.C04 0.000 0.000 0.000
HM : 6.052 0.052 0.012 0.012 0.001 0.045
IL 0.012 0.002 0.004 0.037 0.065 0.017 0.017 0.017 0.010 0.028
™ .0,009 0.020 0.007 0.007 0.007 _
PF 0.002
U 0.001 0.003 0.00S , ,
AP 0.0C6 0.006 0.001 0.001 0.000 0.012 0.012 0.012 0.012 0.001 6.004
FR 0.000 0.000 0.007 0.007 0.007 0.003 0.002
PR 0.002 : A
e 0.a0c 0.000 0.000 6.000 - ' © 0.000 0.001
MG
SD
DI 0.024 . 0.023 0.012 0.012 0.043 0.147
DIWO 0.012 . 0.012 0.006 0.006 0,022 0.073
DIEN 0.012 : 0.012 0.006 0.006 0.022 0.073
DIFS
Wy 0.099 0.111 0.009 0.009 0.083 0.085 0.085
HYEN 0.099 0.111 0.009 0.009 0.080 0.085 0.085
HYFS
oL 0.620 0.260. 0.350 0.034 0.034 8.034 0.002
OLFO : 0.568 6.225 0.239 0.0 34 0.034 0.034 0.002
OLFA 0.052 0.035 0.111

WoL : 0.016

USER DEFINED VARIABLES ' .
FEOT 0.115 0.107 0.025 0.025 0.147 0.175 0.315 0.056 0.056 0.056 0.055 0.115
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GNAP PROBLEM 1, MOLAR DATA GNAP PROBLEM 1, MOLAR DATA

NEY ., 6%AB A TERANARY RATIOS FOR NE+.6+AB,Q¢ 4*AB¢ ,254HY,0L¢,75%HY
THE FOLLOWING POINTS WERE NOT PLOTTED = ‘
GECAUSE THEY WOULD HAVE FALLEN ON A - - SAMPLE R1 R2 R3 SYHEOL
PREVIOUSLY PLOTTED POINT: - =
11018 344 B 339 A 339 8 ' - - HUNOQG6A 0,08 53.33 L6.59 *
. - - MNO6B 0.00 53.62 46,38 [}
+ + MNO6H 0.08 53.33 46,59 S
- - 1201A 29.06 66.04 4,90 *
- - 12018 28.76 71.21 0.03 ]
-A - . 1165A 10.58 88.84 0.57 *
- ‘ - 11650 10.48 89.52 0.00 )
A + 1165¢C 9.06 90.67 0.27 ]
- - 11014 5.06 93.56 1.38 .
- - 11018 5.03 93.69 1.28 4
- - 344 A 3.5¢4 95.19 1.27 *
- - 344 8 3.49 95.40 1.10 #
+ + 278 A 15.71 ° 51.48 32.81 *
- ' - 278 B 14,93 sd.17 34.90 )
- - 339 A 5.88 92.99 1.13 *
- - 339 8 5S.88 92.99 1.13 M
- : - EC2-9 0.13 0.00 99.87 X
+ - A2.11 11.24 -0.00 88,76 W
- - A3ILI 0.78 -0.00 99.22 W .
- - . AV, 0.00 17.51 82,49 ¥
- : - Al1.1S 0.00 17.84 82.16 "]
- - At IK 0.00 17.84 82,16 w
N ‘ : v 25 80,28 19.72 0.00 A
- - 46 83,05 15.25 1.70 A ‘
+ +
+ » +
¥ -
+ \‘\ +
- ‘\\ .
- ‘\\ "
. +
St ~. -
_1 '\,\\ -
-4 \\\’
---—-o----+----+----+-—ys-+--—-f—---+-x--+u---+----‘u
OL+.,75~HY

QG+ LaAD+, 254HY
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GNAP PROBLEM 1+ MOLAR DATA - GNAP PRCBLEM 1, MOLAR DATA
AL203 TERNARY RATIOS FOR AL203,NA20+K20,CA0
THE FOLLOWIMNG POINTS WERE NOT PLOTTED - :
BECAUSE THEY WOULD HAVE FALLEN ON A - - : SAMPLE /1 Q2 " R3 SYMGOL
PREVIOUSLY PLOTTED POINT: - - .
MNO6B MNO6H 1101A 11018 278 0 339 B - - MNDG6A 42.06 6:,26 51.68 -
A1.IS AT.IK - - ' MNO6B 42,06 6.25 51.68 q
* x + - MND &N 42.06 6.26 51,68 )
- - 12014 $1.55  47.14 1.31 N
- - . 12018 51.96  47.51 0.53 "
- - : 11654 S1.88  46.54 1.58 *
- ' - 11658  52.29  46.91 0.80 4
+ + 1165¢C 52.29 46.91 0.80 s
- - 11018 S$1.80  46.97 1.23 N
- - : 11018 51.80  46.97 1.23 4
- - 344 A 5S4, 67 42.04 3,29 *
- : - 3464 B 55.59 42,74 1,67 4
+ . + 278 A 4L.S2 23.29  32.18 .
- - 278 8 44.52  23.29 32.13 u
- ‘ - 339 A 50.78 41,01 8.21 «
.- - : 339 8 50.78 41,01 8. N
- - EC2-9  90.14 5.10 4.76 M
+ v + - A2.11 14,01 13,58 72.41 u
- - A3111 60.92 34,67 4,41 "
- , - A1.1 34,58  465.93 19,49 W
- ¢ - A1.18 34,58  45.93 16,49 W
-8 - AT.IK 34,58  45.93 19,49 W
| - T e s g 25 45.35 42.91 11.93 A
- ~ - 46 39.65 32.49  27.86 A
- \ A - . . .
- ‘\\ : -
- 3 -
+ A +
- ] ~. -
- . -
+ ™ +
-— A \\ —-
\".
- \"\\ -
+ \'--\_ +
- \\\ -
_ ~_ -
- W -
+ e +
- ~o -
—---—f-—--+--—-f--—--+—---+---—*-—--+--_--+----0----\‘-

NA20O+K20 : . ’ CAO
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GNAP PROBLEM 1, MOLAR DATA

ERROR MFSSAGES AND RUN CONDITYIONS

SAMPLE ™MNNAB CONTAINS AN EXCESS OF .0.00 WEIGHT PERCENT (L

AEYOND THAT USED IN NORMATIVE CALCULATIONS

SAMPLE MNNAH--NORM COMOSUTED OM WATER FREE BASES,

SAMPLE 11458 CONTAINS AN EXCESS OF 0,13 WEIGHT PERCENT (02

BEYOND THAT USED IN NORMATIVE CALCULATIONS

SAMPLE 116S5C~--NA2COT CALCULATION ATTEMPTED,

SAMPLE 1{013 COMTAINS AN EXCESS OF 0,04 UFIGHT PERCENT F

BEYOND THAT USED IN NORMATTVE CALCULATIONS

SAMPLE 344 R CONTAINS AN EXCESS OF 0,09 WEIGHT PERCENT P20S

BEYOND THAT USFD IN NORMATIVF CALCULATIONS

SAMOLE 278 B COMTAINS AN EXCESS OF N,.06 WEIGHT PERCENT CR203

AEYOMD THAT USED IN NORMATIVE CALCULATIONS

SAMPLE T30 R CONTAINS AN EXCFSS OFf 0,09 WFIGHT PERCFENT S

BEYOND THAT USED IN NORMATIVE CALCULATTIONS

SAMPLE EC?-9 CONTAINS AN FXCESS OF 0,12 WEIGHT PERCENT P205

REYOND THAT USED IN NORMATIVE CALCULATIONS

SAMPBLE EC?-9 CONTAINS TOO LITTLE S102 TO COMPUTE
S102 DEFICIENCY IS EQUIVALENT TN AM EXCESS OF
AND AN FXCESS OF Ff0 OF 0,65 ur %,

SAMPLE A2_I1 CONTAINS TOO LIVTLE S102 YO COMPUTE
S102 DEFICIFNCY IS FQUIVALENT TO AN EXCESS OF
AND AN EXCESS OF FEO OF N.52 wWr ¥,

SAMPLE A1,1S~-BA0 ADDED TO NA20O,:

SAMPLE A1.IXK--RAD ADED TO K20,

GNAP PRORLEM 2

RAPPY NEFINED AS 1000N»BAD
UPPY DEFINFD AS 10000+N10O"

THPPM DEFINED AS 10000«CR20R

NORM
MGO OF 2,71 wrT %

NORM _
MGO OF 1,87 WwT X

w0
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GNAP PROUVLEM 2

1 2 3 4 5 6 7
SYMBOL ] & . B 8 8 o 8
ADJUSTED OXiDES
s1o2 66.98 69.15 68.22 71.34 72.62 72.66 73.0¢
AL203 15.90 15.35 15.44 14.89 14.26 14.63 14.32
FE203 1.40 1.82 1.00 - 1.11 1.11 0.61 1.21
FEO 2.60 1.01 2.79 o 0.72 1.11 1.31 0.24
MGO 1.20 1.0 1.10 0.56 0.27 0.39 0.40-
CAD 2.80 2.42 2.89 2.21 0.92 0.75 0.51
NA20 4.00 | 3.63 4,08 4.23 3,54 3.53 3.73
X20 3.10 ¥ 2.79 3.82 5.06 5.05 5.04
H20 . 0.75 0.50 0.61 0.66 0.66 0.71 1.24
1102 0.72 0.32 0.64 0.20 0.15 0.20 0.14
P205 0.24 0.14 0.19 0.1 0.10 G.02 c.01
MNO n.03 .03 0.02 0.05 0.02
cL . 0.05 0.04 0.07 0.03 0.03 0.02 0.02
f ) 0.02
Y. 0.02 0.03 0.03 0.01% 0.08 0.02
NIO 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CR203 0.00 0.G0 €.00 6.00 0.01 0.01 0.01
BA0 0.18 0.13 0.15 0.10 0.06 0.05 0.05
NORMATIVE MINERALS
Q 23.787 24.9C4 25.329 26.922 30.499 30.031 30,674
C 1,664 0.534 0.974 0.043 1.725 2.091 1.864
oR 18.314 26.249 16.479 22.595 29.884 29.816 29.806
Ag 33,468 30,455 34.037 35.536 29.730 29.737 31.434
AN 12.527 11.140 13.173 10.373 3.501 1.543 2.429
HL . 0.082 0.067 0.115 0.050 0.050 6.033 0.033
EN 2.738 2,514 2.728 1.403 0.680 0.980 1,005
£S 2.481 3.297 0.031% 0.908 1.665
Mr : 2.02¢ 2.311 1.444 1.605 " 1.613 °  0.873 0.431
M ‘ 0.C06 0.007 0.006 0.00¢ 0.010 0.010 0.008
HM 0.223 " 0.913
L 1.367 0.614 1.211 0,382 0.283 0.383 0.268
AP 0.5¢8 0.335 0.448 0.262 0.240 0.048 0.024
£R : 0.040
¢ 0.045 0.069 0.068 0.023 0.184 ¢.046
TOTAL 99.167 99,421 99,309 " 99,280 99,311 99.261 ° 98.730
SALIC 89.622 93,348 90,106 95.518 95.389 95.251 96.041

FERIC ?.485 6.073 9.203 3.761 3.922 4.011 2.689

USER CEFINED VARIAOJLES

‘BAPPN PP YT Y31 T 974,000 58&3.000 532.0G0 459.000
uPPM 1.010 2.270 0.860 1.770 12.300 11.000 10.000
THPP#H 38.8C0 45.400 43.600 29.200 66.300 68.900 55.000

GNAP PRODLEM 2

BAO DEFINED AS 1,1168+BAO
NiO DEFINED AS 0.0

CR203 DEFINED AS 0.0

72.60
15.20
0.33
0.84
0.40
2.20
4,20
3.40
0.38
0.19
0.05
0.01
0.0¢

0.06
0.00
0.00D
0.11

29 .824
0.852
20.091
35.242
10.411
0.G66
0.995
0.974
0.478
0.001

0.361
J.118

0.135

99.552

964486
3.0a5

Wk kR
0, 960
4,670

9
8

72,83
14,53
0.76
1.12
0,41
0.75
3,32
5.36
0.58
0.12
0.06
0.03
0.03
0.02
0.01
0.00
0.0
0.07

30.551
2. 111
31.650
27.870
3.295
0.050C
1.024
1.287
1.105
0.009

0.229
0.143
0.G30
0.023
99.374
95.525
3.849

698.000
9.940
61.300

10
8

73,79
13.99
0.51
0.89
0.28
0.94
3.34
5.27
0.64
0.19
0.05
0.02

0.02
0.00
0.0
0.05

31.453
1.200
31.146
28.303
4.312

0.707
0.934
0.735
0.010

0.366
0.120

0.046
99.331
96.413

2.918

$13.000
6,920
68.500

11
B

73.31
13.50
0.2?
2.30
0,13
0.97
3.00
$.70
0.51
0.10
0.07
0.02

0.08
0.00
0.00
0.03

30.401
0.967
"33.689
3.899

0,324
3.874
0.392
6.003

0.190
0.166

0.182

99.476

94.346
5.131

271.000
"17.200
23.400

12
8

74,25
13,94
0.65
0.53
0.18
0.74
3.23
5.66
0.57
0.08
0.08
0.02 .
0.02

06.02
0.00
0.00
0.04

32.151
1,402
33.430
27.205
3.074
0.033
0.453
0.332
0.937
0.006

0.153
0.191

0.0646

99.414

97.295
2.119

388.000
2.620
38.220



oY

GNAP PRODLEM 2

1

SYMaoL 8
s102 67.00
AL203 15.9C
FE203 1.40
fEOC 2.60
MGO 1.20
CAO 2.80
NA20O 4,00
K20 3.10

_ H20 0.79
7102 0.72
P205 0.24
MHO - 0.03
L 0.05
F

. €02 0.02
. B8A0 0.21
TOTAL(-0) 100.04
ADJUSTED OXIDES
5102 66.97
AL203 15.86
FE203 1.4C
FEO 2.60
MGO 1.20
(A0 2.80
NA20 4.00
K20 3.10
120 0.7¢%
Tio02 c.72
P205 0.24
MNO 0.03
cL 0.05
F

€02 0.02
NIO

CR203

8A0 D.21
NORMATIVE MINERALS
Q 23.764
C o V1.429
OR 18.311
AB 33,662
AN 12.564
HL 0.082
EN 5.987
FS 4B
MT 2.029
HM

It 1.367
AP 0.568
FR

cc 0.045
TOTAL 99.063

2
2]

68.50
15.20
1.80
1.00
1.00
2.40
3.60
4.40
0.50
0.32
0.14

n.04

c.c3
ND.14
99.06

69.15
15.34
1.82
1.01
1.01
2.42
3.63
4,44
0.50
0.32
0.14

0.04

0.03

24.890
0.524
26.247
30,451
11.166
0.067
2.514

2.317
0.219
0.613
G.335

0.069
99.411

3
8

68.50
15.50
1.00
2.80
1.10
2.90
4. 10
2.80
0.61
0.64
0.19
0.03
0.07

0.03
0.17
100.42

68.21
15.44
1.00
2.79
1.10
2.89
4.08
2.79
0.61
0.64
C.1?
0.03
0.07

0.03

25.310
0.962
16.477
34.032
13,202
0.115
2,728
3.301

1.444

1.210
0.448

0.068
99.298

70.90
14,80
1.10
0.72
0.56
2.20
4.20
3.80
0.66
0.20
0.11

0.03
0.01

99.39

26.910
0,035
22.593
35.533
10.393
6.050
1.403
0.084
1.605

0.382
0.262

0.023
. 99.272

71.80
14.10
1.10
1.10
0.27
0.91
3.50
5.00
0.65
0.15
0.10
0.02
0.03

0.08
0.07
98.37

72.62
14.26
1.1
1.11
0.27
0.92
3.54
5.06
0.66
0.15
0.10
0.02
0.03

0.08
0.07

30.492
1.720

29.885

29.731
3.513
0.050
0.680
0.%11
1.613

0.288
0.240

0.184
99.306

6
b

72.00
1464.50
0.60
1.30
0.39
0.74
3.50
5.00
0.70
0.20
0.02
0.05
0.02

6.02
0.06
99.0¢9

72.6¢
14,63
0.61
1.31
0.39
0.75
3.53
5.05
0.71
0.20
0.02
0.05
0.02

"0.02
0.06

30.025
2.087
29.816
29.737
3.554
0.033
0.980
1.6069
0.878

0.383
0.048

0.046
.99.257

72.40
14.20
1.20
0.24
0.40
0.51
3.70
5.00
1.23
0.14
0.01
0.02
0.02
0.02

0.05
99.13

73.04
14.32
1.21
0.24
0.40
0.51
3.73
5.04
1.24
0.14
0.01
0.02
0.02
0.02

0.05

30.471
1.860
29.806
31.434
2.439
0.033
1.005

0.437
0.909
0.268
0.024
0.040

98,727

8
B -

72.60

15.20
0.33
0.84
0.40
2.20
4£.20
3.40
0.38
0.19
0.05.
g.01
0.04

0.06
0.13
100.02

72.59
15.20
0.33
0.84
0.40
2.20
4.20
3.40
0.38
0.19
0.05
0D.01%
0.04

29.810
0.844
20.088
35.238
10.434
0.066
0.996
3.975
0.478

0.361
0,118

0.136
99.544

72.61

14.49
0.76
1.12
0.41
0.75
3.3
5.34
0.58
0.12
0.06
0.03
0.03
0.02
0.01
0.08
99.70

72.83
14.53
0.76
1.12
0.41
0.75
3.32
s’ 36
0.58
0.12
0.06
0.03
0.03
0.02
0.01

0.08

30.542

2.105
31,650
27.869

- 3.310

0.050
1.024
1.290
1.105

0,229
0.143
0,030
0.023
99.369

72.80

13,80
0.50
0‘ 88
O. 28
0.93
3,30
5.20
0.63
0.19
0.05
0.02

0.02
0.06
9.8 +66

73.79
13.99
0.51
0.89
0.28
0.94
3.34
5.27
0.64
0.19
0.05
0.02

31.446
1.196
31.146
28.304
4.323

0.707
0.939
0.735

0.366
10,120

0.046
99.327

73,30
13,50
0.27
2.30
0.13
0.97
3.00
5,70
0.5%
0.10
0.07
0.02

0.08
0.03
99.98

73.31
13.50
0.27
2.30
0.13
0.97
3.00
5.70
0.51
0.10
0.07
0.02

g.os

0.03

30.399
0.965
33,689
25.390
3.905

0,324
3.873
0.392.

0.190
0.166

0.182
99.475

12

73.50
13.80
0.64
0.52
0.18
0.73
3.20
5.60
0.56
0.08
0.08
0.02
0.02

0.02
0.04
96.99

74,25
13.94
0.65
0.53
0.18
0.74
3.23
5.66
0.57
0.08
0.08
0.02
0.02

0.02

0.04

32.146
1.399
33,430
27,205
3.082
0.033
0.453
0.335
0.937

0.153
0.191

0.046°
99.411



AV X

SALIC 89.613 93.344
FEMIC 9.480 6.067

0.1. 75.537 81.588
BARTH®S CATIONS

. s1 63.00 64.80
AL 17.62 16.95
FE+3 0.99 1,28
FE+2 2.04 0.79
MG 1.68 1.41
CA 2.82 2,43
NA 7.29 6.60
K 3.72 5.31
H L.96 3.15
1 0.51 0.23
P 0.19 0.11
MN 0.02
C 0.03 0.04
CL 0.C8 0.06
F

oA 0.08 0.05
NIGGLI VALUES
AL * 40.13 41.54
FM» 21.60 17.07
cn 13.19 12.19
ALK > 25.08 29.20
s1 . 236.97 317.68
R1 ' 2,72 1.12
P 0.44 0.27
I : 11.2¢ 7.73%
K 0.34 0.45
MG 0.35 0.40
sI° 200.31 216.80
YR 86.66 100.88
AL203/5102 0.237 0.222
FEO/FE203  1.857 0.556

- .

USER DEFINED VARIABLES

BAPPM R EaT X ETY
upPM 1.010 2.270
THPPA 33.800 45.400

90.09% .

9.199

75.819

64,08

17.09
0.70
2.19
1.53
2.91
7.44
3.34
3.81
0.45
0.15
0.02
0.04
0.11

0.06

40,02
20. 85
13.90
25.24
300.10
2.11
0.35
8. 91
0.31
0.34
200.95
99.15

0.226
2.800

ARk kR Ak
0.860
43,600

95.514
3.759

85.036

66.73
16.42
0.78
0.57
0.79
2,22
7.66
4.56
b4
G.14
0.09

© 0.0
0.05

0.04

43.87
11.39
12.07
32.67
356.62
0.76
0.23
11.07
0.37
0.37
230.48

125.93

0.209
0.655

974.000
1.770
29.200

95.390
3.916

90.107

68.34
15.82
0.79
0.88
0.38
0.93
6.46
6.07
4.13
0.11
0.08
0.02
L 0.10
0.05

0.02

46.01
12.00
5.54
36.45
397.59
0.62
0.23
12.00
0.48
0.19
245.79
151.80

0.196
1.000

583.000
12.300
64.300

95.253
4.004

89.578

68,29
16,21
0.43
1.03
0.55
0.75
6,44
6.05
4.43
G.14
0.02
0.04
0.03
0.03

0.02

47.19

11.94
4.51
36.35
397.67
0.83
0.05
12.89
0.48
0.27
245,42
152.25

0.201
2.167

' §32,000

11.000
68.900

«

96.044
2.683

91.711

68.90
15.93
0.86
0.19
0.57
0.52
6.83
6.07
7.81
0.10
0.01
0.02

0.03
0.06
0.02

48.02
9.85
3.25

38.88

415,464
0.60
0.02

23.54
0.47
0.35

255.53
159.91

0.196
0.200

459.000
10.060
55.000

96.479
3. 065

85.136

67.7
16. 71
a.23
0.65
0. 56
2,20
7.59
4. 04
2,36
0.13
0. 04
0.01
0.08
0.06

0.05

46.75
8.12
12.56
32.57
378,93
0.75
0.11
6.52
0.35
0.38
230.28
148.65

TRl
0. 960
4, 670

95.525
3.844

90.061

68,47
16.10
0.54
0.88
0.58
0.76
6.05
6.42
3.65
0.09
0.05
0.02
0,01
0.05
0,06
0.03

47.09
11.83
4.60
36.48
400,43
0.50
0.14
10.67
0,51
0.28
245.92
154,52

- 0.200

1.474

698.000
9.940
61.300

96.415
2.912

90.896

69.42
15.51
0.36
0.70
0.40
0.95
6.10
6.33
4.01
0.14
0.04
0.02
0.03

n.02

47,24
8.98
5.92

37.85

422.93
0.83
0.12

12,21
0,51
0.27

251,41
171.5

0.190
1.760

$13.00)
6.920
68.500

94.348
5.126

89.479

69.20
15.02
0.1¢9
1.82
0.18
0.98
5.49
6.86
3.21
0.07
0.06
0.02
0.10

0.01

44,47
13.07
5.88
36.58
409.78

0.42

0.17
9.51
0.56
0.08
246,33
163,44

0.184
8.519

271.000
17.200
23.400

-

97.295
2.116

92.780

69.82
15.45
0.46
0.41
0.25
0.74
5.89
6.79
3.55
0.06
0.06
0.02
0.03
0.03

0.02

48,39
7.15
4.75

39.71

437,32
0.36
0.20

11.11
0.54
0.22

258.84
178.48

0.188
0.813

388.000
2.620
38.200
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GNAP PROBLEM 2

TERNARY RATIO0S FOR UPPM,THPPM,0.834K20

SAMPLE

OO0 NO VIS N =

R1

2.38
4,42
1.84
5.19
15.23
13.09
14,46
11.36
13.14
8.68
37.9¢4
5.76

0.00-

21.06

rR2

91.55
88.46
93.19
85.57
79.63
81.98
79.54
55.25
81.01
85.91
51.62
84.02

0.00
73.70

R3

6.07
7.12
4.97
9.24
5.14
4,94
6.00
33.39

5.86.

5.41
10.44
10,22

100.00
5.24

sYymeoL

8

CTCOOUOCRTOTCCT D




GNAP PROOLEM 2., MOLAR DATA

PERAL DEFINED AS AL203/(NA20+K20+CAG)

GNAP PROBLEM 2, MOLAR DATA

EVALUATION OF PERAL

1o VALUE I VALUE

N]
1 1.05¢8 C 2 1.010
7 1.143 8 1.042

" punMl 0.000 oUMM2 0.000

1D

VALUE

1.030
1.151

1D

10

VALUE

0.985
1.083

10

VALUE

1.099
1.049



OV NOWN NN

11
12
13
14
15
16
17
18
19
20
21
22
23
24
.25
26
27
28
29
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31
32
33
34
35
36
37
38
39
4n
41
42
43

b4

45
46
47
483

s ¥NaNeEaNaEn N Nyl

49 ..

S0

S1

52

MO M@ ONDNIWVEWN

1
1
2
3

1

1

1

1
2

HS NNy

APPENDIX II
PROGRAM LISTING

Main Program

LA R N A GRQPHICAL NORMATIVF ANALYSIS PROGRAM (GYAP) = # = » &
U.Se GEOLOGICAL SURVEY
GEOLOGIC DIVISION, DENVER, COLORADO
' WRITTEN 8Y ROGER W, BOWEN
ON JANUARY 15, 1971
MODIFIED BY GEORGE VANTRUMP, JR.
ON MARCH 12, 1979
EXTERNAL NOTEQ(DESCRIPTORS)
REAL NIGGLI(12, 99)
LOGICAL ERR,STORELNOTEQ,STAND,DEFINELPRNTER,SWCC,NORMAL,
SWITCH(S)Y,CONVTH
INTEGER SY“BOL,CARD(QO)oSTWT(160)'F0RMAT(6O)tBLANK;FARMAT(?S)J
HEADG(92),TFORM(4L),SYM(O9) ,RASSYM,DUMMY (15),SPFMT(1S),EXTN(12),
SEMICL,CNT,PT,BUFFER(CINOOILORNDER(21),RMAME(2) pASK,NUX(S) ,NMY(S5),
INENT(2,99) ,NAMES(2,81),DEFTLE(20),PAGF(132,180),COMAND(4,12)
DIMENSION X(101),Y(101),A0JUST(21,99),VALUES(81,99),AREA(14058),
TTDI(99),RATIOS(2+,99),TOTALS(2,99),TYPES(2,99),8ARTHS(21,99)
COMMON /JUNITS/ HEADG,TFORM,INPUT,LISTPR,LISTTY,LISTERR
COMMON /FLAGS/ SWITCH,CONVTD,STORE,NORMAL,L,PRNTER
COMMON /BULKSTOR/ PAGE,RASSYM
COMMON /MASK/ TTDI»ADJUST:VALUES&NIGGLI'B#QTHSIRATIOSITOTALSJTYPES
EQUIVALENCE (TTDIC(1),AREAC(1)),(BUFFER(1),PAGE(T,1))
DATA PT,BLANK,SEMIC,ASK,SWCC/RND,' ', ,v»Y, false,/ .
DATA DEFTLE/'GRAP',"HIC '","NORM','ATIV','E AN','ALYS','IS P'{
TROGR','AM  ',11#" '/ : -
DATA EXTN,'I'J' ".M'I.O'p'L'l'A'p'R';' ','D';'A';'T','A'I
DATA DUMMY/.(qu'l'fA-Z'l.IZfS').-ZPf'l'2.2I'l'f3.2'"lfA ',
Va2 a S st 3 2, 202,835 .2,5 %) L2 v/
DATA SPFMT/
'(10(';‘1x;f"'6.0)';'110x',';10(':'1x;f"'6.0)'r';?Ox'»
PL100 L, 1x,f L, 6.00,0) Vo3 v/
DATA NAMES/ ’

'SI02',' 'L'AL20',"'3'L,'FE20'L,'3TL'FEQ 'L, 'L,'MGO ', Y,
'CAO 'I' 'I‘NAZO')' O'OK?O l" O’IHZO O'O 'I'TIOZ"' l'
'P205',' 'L,'MNO ', ','2RO2Z',' ','C02 'L, 'L,'S03 'L, Y,
'CL l’l "QF l" l'ls l'l .I'CRZO'I'3.I.NI° l'. l'
IBAO O'l .’OQ_ l" l"c l,' ".Z "I‘O’IOR O’l l’
IAB l’l l’lAN o'l l'ch l'l 'r'NE I’l l'le l’l l'
' HL Y, ','TH Yo' Y, INC PP ¥ o YLt YLINS 'L Y,
TS YLt 'Lt W0 Y, YLYEN YLt CLYES YLt VLR Y, Y,
IFA l,' "lcs l’l "'MT "l l’lCM l’O I'OHM O" l’
lIL )’O O’ITN’ 0'0 "'P? I’O l"au l" 'p'AP O’l l’
L -] l'! O"pR l'l ',Occ O'l 'I'MG’ "0 '!'SD 0’0 l'
'nl YLt TLIDTWOY L, TLUDTENT,Y PLIDIFSt,Y YLHY 'L, Y,
'HYEN"' "'HYFS.(. 'I.OL l'l ] 'OLFO.I' "'OLFA'l' l'
'WOL .t ',3Nxr N/

DATA COMAND/ ’
SPPWATE 'R ', - ', 7,'NOWA','TER ', ‘e
R, "NORBA*,'RITE"," 's 6,'BARI','TE ',! ',
7,'NOXS','PAR ', ', S,'KSPA','R ', ',

12, "NOCA', NCRI',"NITE',10,"CANC','RINI','TE *,

]



53
54
S5
54
57
5R
509
60
61
62
63
64
65
66
67
4%
69
7N
71
72
73
74
75
76
77
78
76
20
81
82
23
84
85
84
87
88
89
9n
91
92
93
94
95
96
Q7
98
99
100
101
102
103
104
105
106
1nz
108
1N9
10
111
112

(omw-

(omm=

110

120

(==—-

13N
21N

140
18N

191

152

153
150
160

145

170

5
)

S'lgﬁ'oppl’ls ,')' 0’ 1,'99% 0'0 l" »
7;.SFTF"'LAGS." l' q'o I" i'l ',

OPEM FILES * # » & % # & & % # * & # & % & * & & # & ¥ & & * * * &

CaLL FILFS (INPUT,?)

CALL FILES (LISTPR,1)

Caly FILES (LISTTY,Y)

CALL FILES (LISTERR,A)

INITIALTIZF CONSTAMTS TN DEFAUYLT VALUFS * % & & & & & * & & & * &

CNT=N

NCS=1

NUM=44

NOX=21

CALL MOVE(hUYMMY, FAQM‘\T,‘lS)

DECODFE (NDEFTLELT11S5) (HFEFADG(I),1=1, Rﬂ)

FORMAT (8N4Aa1) ~

DO 117 1=81,92

HEANG (1) =RLANK

PRNTER=_,TRUE,

NORMAL=_TRUF,

STORE=_,FALSE,

COMYTD=_FALSE.

N0 118 1=1,5

SWITCH(I)=,FALSF.

SCALE=1.N

DO 120N 1=1,21

ORDFR(I1)=1

7ERD NUT ALL VALUES CALCULATED B8BY SUBPAUTINE NORM + * % % % % * &
140582 99+(1+271+81+12+21+4242+42)= 99142

DO 130 1=1,14058%

AREA(I)=0.N _

DEFINF = _FALSE,

LSTMT=N

PT=PT+1

IF (PT,LE.?0) GO To 210

PT=1

READ (INMPUT,74N,END=430) CARD

TE(NORMAL)Y GO TO 159

IF(NOTENR(CARD,*LAST ,4)) GO TO 151

MOPMAL=,TRUE,

PT =80

G0 TO 91N

IF(NOTENCCARD,PSYMBAL ',7)) GO TO 152

RASSYM=CARD(]) ‘

PT=R)

GN Tn 910

CMT=CNT+1

IF(CMT,LE, 99) 50 TO 153

CMT= 99

WRTITE (LISTTY,750)

WRITE (LISTERR,?750)

SYM(CNT)I=RASSY™

GO TO 2mM

IF (NOTER(CARD,'TITLFE',S)) GO 70 17N

DO 160 J=1,75 '

HEADG (J)ISCARD(J+5)

PO 184S J=74,92

HEADG(J)Y=RLANK

pPT=20

Gn Tn 210

IF (NOTEGCCARD,'STO',2)) rn Tn 1an
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13
114

115

114
117
118
119
120
1721
122
123
124
125
12A
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
1573
154
~ 155§
156
157
158
159
14N
161
162
1463
164
145
166
167
168
169
170
171
172

18N

Comw==

190

200
201

C--—-

210

Com==

23n

Crem-

240

(mw=-

250
260

27N

(ewe=

(eo=-

28N

STORE=_TRUE,

6N TO 19Q .

TF (NOTEQ(CARD,'NRM',2)) GO TO 210

NOPM PROACFSSOD * % * & + # & & & * & % * & & * * % & & & > * % & &
CNT=CNT+1

IF (CNT.LE, 99) GO TN 2Nn0

CNT= 90

WRITE (LISTTY,?S50)

WRITF (LISTERR,7SN)

SYM(CNT)Y=CARD(4A)

CALL NORM (CARP,VALUES(1,CMT),FARMAT,NCS,TTDI(CNT),RATIOS(1,CNT),
1T TOTALS(Y,CNT),TYPESCT1,CNT) L IARTHS(ILCNT) L NIGGLICI,CNT),
2 IDENTCI,CNT) ,NOX,ORDFR,ANIUST(T1,CNT),NAVMES)

PT=RQ '

GO TO 910

RUILD COMMAND % * % % * & % % & * % * * % * * * * % * % & % * &
NEXT=CARD(PT)

IF (NEXT,EQ,SFMIC) GO TO 230

IF (NFXT,EQ.BLANK) GN TO 150

LSTMT=LSTMT+1

TF (LSTMT,.G6T.160N) GO TO 229

STMT(LSTMT)=NEXT

GO TO 150

WRITE (LISTERR,740) STMT

WRITE (LISTTY,7A0) STHYT

G0 TO 910 :

STATEMENT QUILT., DETERMINE TYPE AND PROCESS % % * x % % * * * * *
IF (NOTEQ(STMT,'CLEAR',S)) GO TO 240

CLFAR STORAGE PROCESSOR * % % * & & * % & *x % % % & % & * *x #* % %
IF (LSTMT_ GT.12) WRITE (LISTERR,900) (STMT(I),I=1,LSTMT)

CALL FILES (LISTERR,7) :

CALL FILES (LISTERR,R)"

CaLL FILES (LISTERR,6)

50 TO 110

IF (NOTEQG(STMT,'SCALE="',4)) 60 TO 270

SET THE SCALE FOR THE CALCOMP PLOTTER * * * % % % % * % * * * * *
IF (LSTMT GT,14) WRITE (LISTERPR,Q0N) (STMT(I),I1=1,LSTHMT)

IF (PRNTFR) GN T0 260

SCALE=COMV(ST™T,?,LST"T,N,ERR)

IF (ERR,OR_SCALE.GT,.3.0) GO TO 250

CALL FACTOR (SCALE)

GO TO 910

WRITE (LISTFRR,?7NN)

WRITE (LISTTY,?700)

G0 TO 91N :

WRTTE (LISTERR,71N)

WRITE (LISTTY,710)

GO TH ©10

IF (NOTEQ(STMT,'OXIDES',6)) GO TO 320

OXIDES AND ORDFR STATEMENT ORNCESSOR * * & % * * * * * x ¥ * % * *
IF (LSTMT,GT,.95) WRITE (LISTERP,900) (STMT(I),I=1,LS5T™T)

J=7 :

LSTMT=LSTMT=-6

MOYX=N . K

DETERMINE LFENGTH (1) OF NEXT OXIDF NAME * + & * % * % % * % * * &
I=SINDEY (STMT(I) ', ,LSTMT) -1 ‘ :

IF (T, LT.1) I=LSTHT

RNAME (1) =RLANK

. RNAME(2)Y=RLANK

[=MINOCT,S)
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L1773
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

191

102
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

214

215
216
217
218

219

220
221
2?2?

22%

224
225
226
227

228

229
?30
231
- 232

inn

Crem-

[

31N

Cow==

3on

323
324

325

C===-

360

370

fem——

27?75

(o=

376

377

EMCONE(RMAME,740) (STUWT(JsL~1),L=1,T1)

FIND MAME TN LIST NFf aYIDES,

pn 30N L=1,21 ) .

TF (RNAME(1) JEN NAMESCT,L) AND RNAMF({?) ,FA NAMES(2,L)) 50 TO 310
NAME NNT FOUND, PRIMT FRRAR MESSAGE AND TFRMINATE RJIN * * * * &+ #

CWPITFE (LISTFRP,RON0) (NAMES(1,1),NAMFS(2,1),1=1,21),3INAYE

WRITE (LISTTYLRON) (NAMES(1,1),NAMES(2,1),1=1,21),RNAME

A0 TO A9N

INCREASE NUMBFR NFf OXINES ANN STORE ORNER = » & * & * * & & & & &
NOX=NOYX+1
NRAFR(NOX) =L
J=J+1+1
LSTMT=LSTMT=1~1
IF (LSTMT ,GT.0) 60 TO 280
GO TO 210 .
NORM, H?0, BAQRTTE, XSPAR, CANCRINITF STATEMENT PROCESSOR + * * ¥
no 325 1=1,11
IF (NOTEQ(STMT,CAMAND(?,1),COMAND(T,1))) GO TO 325
IF (LSTMT AT . COMANND(1,1)+1) WRITE (LISTERR,900)(STWT(I);I=1;LST“T)
1IF (1,6T.10) 60 To 323
J={1+1)/2
IF (MOD(E,2),EN.Q) SWITCH(J)I=,TRUE.
IF (MOD(I,2Y . ME.N) SWITCH(J)=,FALSE,
60 TO 9210
pA 324 g=1,5
SWITCH(J)=_FALSE,.
GO TO 910
CONTINUE
IF (NOTFQ(STMT,L'DEVICE',4)) GO TO z7n
DLATTING DEVICE SELECTION COMMAND PROCESSOR * * # % % * * *x % * *
IF (LSTMT.GT.14) WRTITE (LISTERR,9NN) (STMT(I),I=1,LSTMT)
1f (!ﬂTCG(STMT(7),'CAL(0MD' 7)Y AND NOTFR(STMT(R),'CALCOVP',7)) GO

170 250

PONTER=_,FALSE.,

IF (SWCCY RO TN 350

CALL PLOTS (BYUFFER,10NN,15)

SWCC=,TRYE,

CALL PLAT (2.N,1.12,-3)

GO T0O 910 ’

PQNTER'.TRUE.

6N TO 910

IF (NOTEQ(STMT,'SUMMaRY (',R)) GO TD- 375

SIUMMARY PRINT PROCFEFSSOAR * * & * % & * % * k * x * * * & * & * & &
IF (LSTUT, GT.74) WRITE (LISTERR,GNN) (STMTCI),I=1,LS8T™T)
LSTMT=LSTMT-8 '

CALL SU™ewMmT (<TMT'°)aLQTMT'rNT'[DFMTpNAMFSpNOXpORDCQ;§YW'MU“p

1T SWITCH(1))

GO TO 910
CONTINUE : )
TF (MOTF0(<TMT;'MOGIFY';6)) G0 TO 410
MODIFY COMMAMD PRNCESSOR + % * * & % & * & & & * & & * & & * * % &
IF (NOTEO(?T“T(7);'FORMAT',6)) fO T0 ‘QD
0N 374 J=1,60

FNAMAT () = AL ANK

TFINOTEQ(STMT(14),'STATPAC',?7)) G0 TO 378

DECODE(SPEMT,?40) FORMAT
D0 277 1=1,15

FARMAT(1)=SPFMT (1)
NORMAL=, FALSFE,
RASSYM=ASK
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233
' 234
235
>34
237
238
230
240
2641
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
26S
266
267
268
249
270
271
272
273
274
275
276
277
278
. 279
280
281
282

2RY

284
28S
" 286
287
288
289
290
291
202

178

281

279

280

390

40N

Cmmm=

430

440

450 CALL PARSF (STMT(K),LST"T,NAMES,L,ERR,LISTTY,LISTFRR)

MES=NOY 210

IFCI0*MCS.NELNOX) NCS=NCS+1

IF(LSTMT FA,2N) GO TO 91N

I=14

J=30

CALL MOVF(STMT(22),STUT(7),LSTMT=21)
LSTMT=LSTMT-15 )

0 TO 279 ,

IF (INDEX(STMT,")',-LSTMT) EQ,N) GO TO 3IRQ

‘

CISTNDEX(STMT,L P (',LSTMT)

IF (T.EQ.D) GO TO 38N
JEIMDEX(STMT, ') ' ,-LSTHMT)

CALL MOVUF (STMT(I),FORMAT,J=1+1)

IFCJ NF_LSTMT)Y) GO TO 381
EMCODE(FARMAT,740N) FORMAT

GO TH 010

CALL MOVE(STMT(JI+2),STMT(7),LSTMT=J=1)
LSTMT=LSTMT=J4+5

CALL MOVF (FORMAT,AUFFER,J=T+1)

CALL MOVE (STMT(11),FNRMAT(2),LSTMT=-11M)
CALL MOVE (BUFFER,FORMAT(LSTYT=R),J=1+1)
FORMAT(LSTMT=7+J~1)=FORMAT(LSTUT=-8+J~1)
ENCODF(FARMAT,740) FORMAT

IFC.NOT NORMAL) G0 TN ©10

6N TO 390

WRITE (LISTERR,77N) CARD

WRITE (LISTTY,77N) CARD

GO TO 91(Q

TF (NNTREQ(STMT(?),'NCS="',4)) 60 To 400
MCSSCONV(STMT ,11,LSTMT,N,FRRY+0 .1

If (ERR)Y GO TO 400

G0 TO Q1N

WRITE (LISTFRR,790) CARD

WRITE (LISTTY,780) CARD

NCS=1

60 TO 910

[T TNDEY(STMT, "=, LSTMT)

IF (1.,FQ,.0) GO TO 480

DEFINITION PROCESSOR * * % % * % # % #* * % * % * % #-

LSTM= STMT

JEMINONC(R,I-1)

PMARE (1) =RLANK

PMAME (2)=RLANK

FNCODF(RNAME,740) (STMT(L)Y,L=1,J)
LSTMT=LST+MT=~1

K=1+1 ‘ .

L=Mym _

D0 43N J=1,NuM

*

*

* * k * &

TF (RMAME (1) EQ NAMES(T1,J) AND_RNAME(2) ,FR_NAMES(2,J)) 50 TO 45N

COMTINUE

AELUILES

NUM=HU”+1

1F (J.LF.R1) 60 TO 44D

ANUM= R

WRITE (LISTFRP,70N) RMAME
WOTITF (LISTTY,79N) RNANE
o TH 910 :
MAMES (1,J)=PNAME(T)
NAMES (2 ,J)=RNAME(D)
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%

203
. 294
795§
296
P07
29R
290
30n
I
3In2
303
NG
0SS
306
307
308
309
10
311
212
313
314
215
216
317
312
319
320

321

322
323
224
225
226
327
328
329
239
331
232
233
334
335
336
337
333
339
340
341
342
343
344
245
344
347
348
349
150
251
352

LAN

47N

480

c----

495

L9n

500

C-_--

510

530

540

550

C..--—

555

557

558

1fF (FPRY GO TO 911

DO 46N I=1,CNT

VALUESC(J,T)=FVAL(VALUFS(1,1))

IF (DEFINEY GN TO 470

WRITE (LISTPR,L,TFORM) HFEADG

DEFINF = _TRUFE,

WRITE (LISTPR,7?720N) RNAME, (STMTCI),I=K,LSTM)

6N TO 140

1F (NOTEQ(STMT,'RECALC',4)) GN TO 500

NOPM RECALCULATION PRO(FSQOR * % * & *k Kk Kk k Kk * * kK * X * % ¥ % *
IF (LSTMT,GT,16) WRITE (LISTERDpQGO) (STMT(I) »I=1,LSTMT)
IF (LMOT,CONVTD) G0N TN 498

WRITE (LISTPR,O3D)

WRITE (LISTERR,93IM)

WRITE (LISTTY,?3M)

GO Tn 91N

Nno 490 1=1,CNT

SYMROL=SYM(I)

CALL RECALC (VALUES(1,I),INENT(T1,1),SYMROL,TTDIC(I),RATINS(1,1),TOT
1AL§(1IY)ITYPFS(1II)IqA°THS(1II)INIFGLI(1II)IADJUST(1II)’NAMES)
60 T0 910 '
IF (NOTEQ(STMT,'PRINT',S)) GO TO 55N

PRINT PROCESSQOR 2 # % % * * * % % * % % * * * % * * * * * *x * +* &
J=1

LSTMT=LSTMT =5

K=4

WRITE (LISTPR,TFORM) HEADG

1F (J.EQ.N)Y GO TO 91N

JEINDEX(STMT(X),"»"',LSTMT)

IF (J.NELOY GO TO S20

LET=LSTMT

GO 10 S30

LE1=J-1

LSTUT={.STMT=}

CALL OARSE (STMT(X),LF1,MAMES,NUM,FRR,LISTTY,LLISTERR)

IF (ERRY 6N TO 910

N S4N I1=1,CNT

Y(T)‘EVAL(VALUFS(1'I))

LFI=X+LET=-T

WRITE (LISTPR,RNN) (STMT(I),I=K,LET)

WOTTE (LISTPR,B1N)

WRITE .(LISTpRoRZO) CIDFMTCT,TI) L INENT(2,1),X(1),I=1,CNT)
K=¥+J : '

60 TO0 S10

IF (NOTEQ(STMT,'CONVERT',?7)) GO TO S60

VALUE CONVERT PROCFSSNR &% % & + # > % # % * * % *® x % * & %k *x *x &
IF (LSTMT,GT,13) WRITE (LISTERR,GNN)Y (STMT(I),I=1,LSTMT)
IF (JNNT CONVTD)Y 50 TO SSS

WRITE (LISTTY,Q040)

WRITE (LISTERR,94N)

60 TQ0 2910

CALL CONVER (VALUF?;A”JUSTpCNT)

toNyTh=,TRUF,

no S58 1I1=1,80

T=%1-11"

1F (HFANG(LI).EN.BLANK) GO TO S5S8

NO. 557 J=1,12 C

HEADG(T+JI=EXTN(I)

GO TO 91D

CONTINUF
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‘353
354
355
254
357
358
359
240
341
362
263
364
265
2466
247
348
249
3?70
371
3?2
373
374

375

276
277
378
379
13N
321

R2

S&0

Com=-

570

(o=

S71

572

283 -

304
385
386
387
388
289
3990
391
292
393
394
395
296
397
198
299
400
401
N2
403
i{ns
408
406
407
408
4No9
41N
411
412

S78

579

S&n

s9n

ANN

GO TH o1n

IF (NOTEN(STMT,'PLOT®

£4Y) 60 TO 610

X=Y PLOT PROCFSSOR # * * % % % &« % & % & % * % % * & % * & % & # *
LSTMT=LSTMT=4 ' '
STAND=SNOTEQA(STMT(S),*(R)Y',)

k=95

IF (STAND) GO TO 570
LSTMT=L STMT=3

K=2

[F (NOTEQ(STMT(X),'HARKER',4)) GO TO 5?79
HARKFR SUITF OF PLOTS * #* & # + # & * & & * &* % * & # & * & *x * *

ENCODE (RNAME,LB70)

DECONE (RNAME,740) NWY
XMIN=+1_,NE+3S
XMAX==1_,0F+3S

no S71 L=1,CNT

IF (SWITCH(

1)) X(LY=ADJUST(T1,L)

NAMES(1,1),MAMES(2,1)

IF (LNOT SWITCHCT)) X(L)Y=VALUES(1,L)

XMIMZAMINT (

XMIM,X(L))

XMAXY=AMAXT (XMAX,L,X(L))

ITF (XMAX_ GT.XMIN)Y GO TN 5§72
WRITE (LISTTY,?5N)

WRITE (LISTER®R,95M

60 To 9210

ne S78 LL=2,21
XMIN=+1 NFE+35
XMAX==1_,0E+35
DN 573 L=1,CNT

IF (SWITCH(1)) YL)=ANJUST(LL,L)

TF (LMAT.SWITCHC1)) Y(L)=VALUFS(LL,L)

XMIN=AMINT(

XMIN,Y (L))

XMAX=AMAXT(XMAX,Y (L))
IF (XMAX LE XMIN) GO TN S578%

ENCODE (RMAME,Q70) NAMES(1,LL), MA

DECONE (RNAME,740N) NMY
CALL PRNT (X,Y,SYM,CNT,NMY,NMY,S,S5,STAND,PRNTER,SCALE)

IF (PPMTER
CONTINUE
GO Tn 910

JANND SWITCH(I1)) WRITE

I=IMDEX(STMT(K),',',LSTMT)

IF (I NME.D)

G0 TO 581

WRITF (LISTERR,R3N) CARD
WRITE (LISTTY,R3I0) CARD

G0 TO 910
LE1=[=1
LF2=LSTMT=1
J=T4+K

MES(?2,LL)

(LISTPR,920)

CALL PARSF (ST"T(V):LF1;NA“FSoNUM4ERQ;LIQTTYpLIQTp?Q)
IF (ERR) GO TN 911
PO S99 I=1,CNT

TF (SWITCH(1)) X(T)=EVALCADMJUST(I,1))

TF (JNOT SWITCH(1))Y X(ID=FVAL(VALUES(1,1))

CALL PARSE (STHMT(J),LF2,MAMES,MUM FRR,LISTTY,LISTERR)
IfF (ERRY €N T0 910
DO ANND I=1,CNT

I[F (SWITCH(1)) Y(I)= E”“L(ADJHQT(1,I))

TF (LNOT.SWITCH(1)) Y(I)=CVAL(VALUFS(1,1))

CALL PRNT(X,Y,SYMMCNT,STMT() ,STMT(I) L LFYI,LLE?2,STANY,PANTER,SCALE)

IF (PRANTEP
GO Tn 9210

SANDSWITCH(1)) WRITF
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“ 413 61N IF (NOTFACSTMT,'TERNARY',7)) GO TO 68N
414 (Cw=== TEPNARY DTAGRA™ OQOCESSOR * # * & & * & * & % & * & % & & 2 & * *
41S - LSTMT=LSTMT=7

416 T=TNNDEX(STMT(R2),',',LSTMT)
417 IF (1,NE,0)Y GO TN 430
418 62N WRITE (LISTFRR,RLN) -CARD
419 WRITE (LISTTY,R40) CARD
420 GO TO 91N
421 620 LE1=1-1
42?2 LSTMT = STMT =1
423 CI=STINDEX(STMT(I+8),',',LSTMT)
424 IF (1.,Fa,N) GO TO 620
425 LEZ2=1=1 ,
426 ) LFI=LSTMT=T
427 J=LET1+LE2+1N
428 K=LF1+9
429 CALL PARSE (STMT(R),LET,NAMES,NUMLERR,LISTTY,LISTARR)
430 IF (ERPR) GO TO Q10
$31 DO 640 1=1,CNT
432 ALD YCT)=AMAXT (0, ,FVAL(VALUES(1,1)))
433 CALL PARSE (STMT(J),LE3Z,NAVES,NUM,LERR,LISTTY,LLISTERR)
434 IF (ERR) GO TO 910 '
425 PO 650 T=1,CNT
436 65N X{IY=AMAXT (0, ,EVAL(VALUES(1,1)))
437 CAILL PARSF (STMT(X),LE2,NAMES,MUM,ERR,LISTTY,LISTERR) -
L3R IF (ERR) GO TO 91N ’ \ ’
439 DN A0 1=1,CNT
440 Y1=y(I)
441 X1=X(1) . _
442 SUM=X1+Y1+AMAXT (O, ,EVAL(VALUES(T,1)))
443 x(1)=n_0 )
L4 4 Y(n=n_,n
445 TF (SUM,F0,.0.,0) GO TO 460
L46 Y(I)=10n,0*xY1/S5uM
L47 X(1)=10N,0*x1/SyM
A TEF (XCI)LGF . 0LDLAND Y(I),GF,0.,N) GO TO 660
449 X(1)y=0,0 :
450 Y(ry=0,n
451 560 COMTINUE
452 LST¥T=LSTMT+LET+R
453 WRITE (LISTPR,TFORM) HEADG
454 WRITE (LISTPP,RS5N) (STMT(I),I=8,LSTMT)
4558 WRITE (LISTPR.,367)
456 N0 470 I=1,CNT
457 Yi=y(1y
458 X1=X(1)
459 . SHM=STIAN(T1,N,Y1)* (130, N=%X1=-Y1)
460 670 WRITE. (LISTPR,R70) INENT(I1,I)L,INENT(2,1),Y1,SUM,X1,5YM(I)
461 CALL TRTIANMG (INENT,X,Y,CNT,LET,LE2,LER,SYMN,STMT(R)I,STMT(K),STMT(J)
66?2 1,00NTEQ,SCALE)
L63 6N IO Q10
LAG C==== UNPFLCNAAGNIZFD CNMMANMND * +* & & & & * &% & & * * * * * % *x * *x * * & %
L45 680 WRITE (LISTERR,28N) (STMT(I),1=1,LSTMT)
L66 WRITE (LISTTY,R80) (ST»T(I),I1=1,LSTMT)
467 GO TO 910 '
LR 60N TF (SWCCH) CALL °LAT (N,N0,0,1,9009)
L&O CALL FILFS (LISTEPRR,?7)
470 CALL FILFS (LISTERR,LRQ)
471 CALL FTILFES (LISTTY,4)

472 CALL FILES (LTSTPR,S)
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473
W74
475
L76
477
478
479
480
481

482

483

L84

4L8S

4864

437

488

489

490

491

492

493

494

495

496

497

LIR

t99

son
so1

502

503

504

SQs

506

5Q7

508

.sn9

510
511
512
. 513
514

CALL FILES (INPUT,LS)
sSTOp :

700 FNRMAT (/' SCALE MUST RE POSITIVE AND LESS THAN OR EQUAL TO 3,0,")

710 FAPMAT (/' "ODEVICE=CALCOMP"™ MUST RE SPECIFIEN REFORE SFTTING SCALF
1.") .

7200 FORMAT (/1¥,2A4,°' DEFINFD AS ',80A1)

740 FOR™AT (8N41)

750 FORMAT (/' NN MORF THAN 90 NOPMS MAY BRE STORED. THE L&ST NORM WILL
1 RF WIPED OQUT,.") '

. 760 FORMAT (/' STATEMFNT LFNGTH(1A0) EXCEEDNEN ON THE FOLLOWING STATEME

INT:s Y/ (1X,80417),/" DID YOU FORGET A SEMICLON?'Y)

770 FORMAT (/' FONMAT COMMAND FRROR (MISSTING PARENTHESIS) IN *,L,80A1)

780 FAPMAT (/' ERROR [N MODIFY COMMAND 0N *',20A1)

790 FORMAT (/' NO MORE THAN 15 NAMFS MAY 8F DFFINED, DEFINITION IGNORE
1D FOAR NAME=',244) ‘ :

2NN FORPMAT (/' EVALUATION NF ',40471)

210 FORMAT (/6(AX,'IN',7%X,'VALUE ")} /)

282N FNARPMAT (A(LX,A4,A1,F12,.3%))

RIN FARMAT (/' PLOT COAMMAND FRPOAR NN ',80A1)

R4N FAPRMAT (/' TERMARY COMMAND EPROR ON ',8%0A1)

35N FORMAT (' TERMARY RATINS FNAR ¢,10NA1)

6N FORMAT (/' SAMPLE R1',4X,'R2',AX,"RY3 SYMIoL'/)

R70 FOPMAT (PX,A4L,A1,3F2,2,4%X,A1)

RN FNCMAT (/' UUNMRECAGMIZED COMMAMD GIVEN AS:'1X,R0A81,(/32X,8041))

90 FORMAT (/,' OXIDE COMMAND COMTAINS A NAME WHICH IS NOT IN THE LIST
1 NF ACCEPTARLFE QOXIDFES, ACCEPTARLFE OXIDES ARE:'"/1X,22A4/1%X,2044,/7/,
2' THE UNPFCOGNIZED NAME IS ',244)

900 FORMAT (/' THE FOLLOUWING COMMAND COMTAINS EXCESSIVE CHARACTERS.'/!/
1 1Y,2041/7/"% DIN YOU FARGET A SFMICOLON?Y)

920 FORMAT (/2R¥,' NOTF: PLOT IS RA4SED ON ADJUSTED OXIDES,')

92N FNPMAT (/' NORMS CANMOT RPE RECALCULATED FROM DATA EXPRESSED IN MOL:
1FS. ") . : )

QLN FNAMAT (/' DATA HAVE ALREADY QFEEN CONVERTED TO MOLES.")

OSN FORMAT (/' NO ST02 GIVENM FNOR HARKER SHITE OF-PLOTS,')

970N FORMAT (20A4)
END

BRlock Data

AL ACK DATA

INTFGFER TFNRM

commary JUMITS/ HEADG(Q2)Y,TEORM(AL) ,INCUT,LLISTPR,LISTTY,LISTERR
DATA TFORM/ P (Th1','1NxQ","'2317°,'/)) A A
DATA INPUTLLISTPR,LISTTY,LISTERR/4L,3,0,20/
END
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515

S16 .

517
518
519
520
521
522
523
524
525
524
527
528
529
530
531
532
533
534
535
536
537
538
5309
s4n
541
542
5473
544
545
S46
S47
S48
549
550
561
552
553
554
555
556
§57
S5R
Ss5Q
56N
561
562
563
584
565
564
547
56%
$69
570
571
S?72

Subroutine norm

SUARNYTINF NORM (CARND,OUTM,FORMAT ,NCS,LTTNDTILRATIONS,TITALS,TYP
1ES,BARTHS,NTIAGLILINFNT,NOX,0RDERL,ADJUST,LNAMES)
IMPLICIT RFAL(M,M)
LOGIC AL NnH?O,RAQIIE,KSPAQ»CA‘!CQIN!ONOQN'CONVTDpSTORF:NORMAL'
1 PRNTER
INTEGER CAPD(RN) ,SYM,FNAMAT(1S),SAMRUFFFR(AN) ,IDENT (?),
1 HEANG(O92) ,TFORM(AL) ,RASSYM,TI,TTLORNFR(21),NOX,NCS,VAMES(2,81)
coMenn JFLAGS!/ NOH?O;qﬁRITFlKSPQR;CANFQT:NON”pM'COVVTnfSTOPEr
1 MORMAL,PRNTER
COMMOM JUMITS/ HEADG,TFORM,INPUT,LISTPR,LLISTTY,LISTERR
COMMON /RULKSTOR/ PAGE(1X2,180),RASSYM
Ce=== 4YWC 1S USEND FOR THFE WETGHT COMPONENT OF THE 21 OXIDES *» » + *
COMMON JALIGNY/ WCT,WE2,UC3,WCA,WES,WCALNC7,WER,WCEILWEID,LWETT,WCT 72
1oWCTIZILWCI4,UCTIS,WCTALNECTIZLUWCTIRLNCIOL,WC2N,WC21
C==== MM IS USED FOR THE MOLAR MINERALS 1 TO 37735 TO 2?7 ARE NI, HY,
C AND QL RESPECTIVFLY,
COMMON JALIGNZ/ MMI M2, MM, MML ,MMS ,MMA ,MM7 M2, MM, MM 1D , MM ], M1 2
1,)MVMIT L, MM, , M8, MM T4 ,MN17, MM, MM10, MM ,MMD 1 ,MM32,UM2T, MM 4 ,MN25,
2MMI6,MMI7,MMI2,MMTC, MO, MMTT , MM ,MMNTR  MMTL L, MMTS L AN 4,MMT 7

C==== MC IS MOLAR COMPONFENT (OXIDES), P™ IS WT % MINERALS, PC IS WT ¥
C CNMPONENT (ADJUSTEDN OXINES), NP IS THE NORMATIVF PARTITIONING FOR
c cPx, 0BX, AND OL,

REAL K,MC(21),0UTM(R1)L,WC(21),PM(Z4),NP(11),MM(37),2C(21) ,MG,VALUE
15¢81, 99),2ATI0S(?),TNTALS(2),TYPES(2),RARTHS(21),NIGHLI(12)
2 SRM(21),WM{T4L) L,ADIUST(Z21),AD(21,99)
FAUIVALENCFE (WC1,WCC1))Y, (MM, ,MM(1))
C-=== M IS MOILECULAR COMVERSION FACTORS FOR CHEMICAL COVM20MENTS * * * »
DATA RM /1.666316E=2,9 ,807A52E=3,A.,762047FE-3,1,371858E=2,2,.4805
189F=2,1,782186F=2,1,81345€~2,1,061532F~2,5,.550825F=2,1,251583€=-2,7
2 0485002 E=2,1,400694F=2,R 115A4SF=2,2,272213F8=2,1,249070€E-2,2.22063
36€-2,5.26%601E=2,3.118762E~2,4.579%372F~3,1,.33252€-2,6.521481E-3/
C==== WM IS THE "0LECULAR CNONVERSION FOR MINFRALS * * * x * * &« % * & =*
DATA Yy 16N,0848,1N01,9612,183,3N36,556.6734,524,449,278,2102,43
16,5028,7284,1008,314,3242,116,R2356,142,0412,105,989,4672,2104,122,04
238,154 .,2822,116,.1642,100,3062,131.9312,140,7076,203,7776,172.24L354,
3231,.5383%3,223,8363,150,6922, 151,7449,196,0A3,135,.9732,79,89%8,336.2
4NP46,78.0768,119,975,100, 0894,864,32135,115,85644/
IF (NORMAL) GO TO 4
SYM=RASSYM
ENCODFCIDENMT,A1N)Y (CARD(IY,I=73,77)
GO TO R
4 EMCODE(INENT,AIN) (CARD(I),1=76,80)
S SYM=CARD (4)
! FENCODF(RAUFFER,41N) CARD
1F (NCS.F0.1) GO TO 20
READ CINPUT,10) C((RUFFER(2N*(J=1)+1),1=1,2N),J=2,NCS)
1N FAPMAT(2NA4)
20 NECODE(RUFFER,FORMAT)Y (PM(T),1=1,M0X)
PO IN 121,21
In ec(1)=N.0
PA LN T=1,N0X
JZORDER(I)
LN PC(I)=PM(T)
TF (STNRE) GO TN 9N
PO SN T=1,%4
50 em(1Y=0,N
Ny AN T=1,11
AQ NP (I)=N_.N
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573 GO TN RN

‘S?(.C---—RF(‘ALC“LATF_NOQWSit*ttfiﬁftitﬁti'*t*ti*iit
5?7S ENTRY RECALC(OUTM,IDENT,SAM,TTDI,RATIOS,TOTALS,TYPES ,2ARTHS,NIGGLT
574 1,A0JU8T) '
*R77 IF (INEMT(1) ,FO,'DUMM') RFTURN
S78 SYM=saAM
579 nn 720 1=1,21
S80 70 PC(I)=nYTM(T)

581 80 RATIO=N_N

S82 R1=0.0

583 ’ IF (PC(3) NF.N,N) RATIN=PC(L)/PC(I)
S84 TF (PCC1)Y NE,D.N) RI=PL(2)/PC(T)
585 RATINS(1)=R1

585 RATIONS(?2)=RATIO

S87 90 suys»=n_Nn

S8] (Cw=== CALCULATE AMALYTTICAL SUM

5R9 no 100 1=1,21

s9n OUTH(TY=PC(D)

591 ADJUST(T)=PC(T)

592 10N SyM=SumM+pPC(I)

593 SUMI=SuUM

€94 (C==== 8DJUST SUM FOR CL AND F

505§ SUM=SUM<N 42+P L (17)=0,23*PC(154)

596 TOTALS(1)=5uM

S97 If (STORF)Y RO TO S70

598 IF (NOH?20) SUmM=SU™M=-pC(9)

<99 IF (MAH20)Y PC(9)=0,0

600 IF (MOH20) WRITE (LISTERR,760) IDENT
601 IF (LNMOT.NONORM)Y GO TO 110

602 WRITE (LISTPR,TFNRM) HEADG

603 WRPITE (LISTPR,615) IDENT,SYM

604 WRITF (LISTPR,420) (OUTM(I),1=1,21),SU"1,TCTALS(T)
6nNs IF (.MOT MNAH20) WRITF (LISTPR,A2S)
606 IF (NNH20) WRITE (LISTPR,426)

407 110 sSum=100,0/5um

608 no 120 1=1,21

609 C===- NORMALIZ?E OXIDES TO 100%

610 PCCI)=SUM*PC(T)

611 ADJUST(I)=0C(I)

612 C===- CONVFRT OXIDES TO MOLFCULAR AMOUMTS
613 MCCI)=PCC(T)*RM(T)

614 120 WwC(l)=MCc(I)

615 TF (JLMOT . NONORMY G0 TN 13N

616 WRITF (LISTPR,LAZDI(ANIUST(IIH»T=1,11),R1,(MC(I),1=1,11),CADIYST(T),
617 01 =12 521),0ATIN0L,(MNCCIY,1I=12,21)

618 1203 po 140 1=1,37
619 140 Mv(1)=Nn,0

620 C==-=-= ADD MNO AND MIO TO FEON

621 L WCLZWOL+WCI24UC2N

2?2 C==== ADND BAN TN NA20 OR K20 NR CAQD
623 IF (.NOT,RARITE) 60 TN 144
624 WC7=WC7+Wc 21

525 WRITE (LISTFRR,7?O) INFENT
6256 60 Tn 147

A27? 144 IF (LMOT KSPAR) (0 TO 145
628 WC=WCrWC 21

629 WRITE (LISTERR,740) INENT
630 60 TO 147

531 145 WCA=WCA+WC 21

632 C--=-=- CALCHLATE APATITE

85



637
ATL
535

636
637
6382
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
6564
657
658
659
660
661
662
663
584
665
666
667
668
669
670
671
672
673
676
575
£74
677
678
679
530
631
682
633
684
485

686

687
688
AR89
69N
691
AQ?2

147

150

c----

160

(o

(ew=—

(eew-

170

(===

120

Cow=-

(==

(m===

WCA=WCA=23,32232+yC 11

IF (WECH,GELN.M) GN Tn 150

PC(11)=ARS(WCH) /T, 33323

WC11=We11=PC(11)

PC(11)Y=PCC11)/RM(11)

WRITE (LISTERRL71D) IDFNT,LPC(11),MNMAMES(1,11),NAMES(2,11)
WRITE (LISTTY,?10) INFNT,L,PCC11),NAMES(1,11) ,NAMES(2,11)
WeAz0,.N

MM2Q=1yC 11

CALCULATFE HALITE

WC7=WC7=0,5+*WC14

IfF (WC7,GE, N, NY GO TO 140

PC(14)=ABS(WC?)/N.S

WC16=WE16=-PC(1A)

PC(16)=PC(16)/9M(18)

WRITF (LISTERP,710) IDFMT,LPC(1A),NAMES(1,14),MAMES(2,16)
WRTTE (LISTTY,710) IDENT,PC(1A),NAMES(1,16),NAMES(2,16)
we7z=n.n

MMIN=N_S5+WC16

CALFTULATE THEMARDITE

MMIT1=AMINT(WC7,WC1S)

WC?=Wr7=-MM11

WC1S=WL15-MM11

COAMRIMNF S AND SO3

WC1=WC1R8+WC1S

CALCULATE PYRITE

WCL=WCL=0.,5*WC18

IF (WCL,G6FE,0.N) GO TH 170

PC(18)=ARS(WC4L)/N,S

WC1R=WC18-0C(1])

PC(19)=PC(1R)/RM(1R)

WRITE (LISTFRR,710) IDENT,PC(192),MAMES(1,12),MAMES(2,1%)
WRITE (LISTTY,710) IDFENT,PC(I1R),NAMES(1,18),NAMES(2,18)
Wwe4a=0,0n '

MMIT1=0,5+WC18

CALCYLATF CHROMITE

WCAa=WC4=-WCT19 '

IF (WCL,GF.0.0) GO To 180

OC(19)=ABS(WCA)

WE10=uC19-PC (19)

BC(19)=PC(19)Y /2 (10)

WRITE (LISTERR,710) INEMT,PC(19),NAMES(1,19),NAMES(2,19)
WRITE (LISTTY,?10) I0ENT,PC(19),NAMES(T1,19),NAMES(2,19)
yeé=nN_n

MM23=24C19

CALCULATE ILMENITE

MMDOES=aAaMINT(WCL,WCTID)

WCAsSWh4{=-MMDS

WCIN=WC1N=-MMDS

ADJUST F FOR APATITE

WCI7=UWC17=N,6R6AK6744120Q

IF (WCT17.LT.0.M we17=0,.0

CALCULATE FLUNPITE

WCA=WIr&=-N ,S*W(C17

IF (WCA,GE,0.N) 60 TH 190

DL (17)Y=ARS(NCAI/N.S

WE17zWC17=-0C(17)

PC(17)=PC(17)/0M(17)

WRITE (LISTERR,L71N) INENMT,LPC(17),NMAMES(1,17),NAMES(2,17)

WOITE (LISTTY,L710) IDENT,PCL17),NAMES(1,17),MAMFS(2,17)
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A93
Té94
695
694
K97
698
699
700
701
702
703
704
705
706
?0?

’n8

709
719
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
721
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752

19n

[

(o=

194

C----

c----

(momw=

195

[

200

210

(mme-

(===

22N

R

(o=

WCA=N_0N

MM 2= 0 S«WC1?7

1F (JNOT,CANCRI) GO TO 194

WRITE (LISTERP,75N) IDFNT
CALCULATE SONDIUM CARBONATE TF RFQUFSTED
MMID22AMINT (WC7,WCT4)
WC7=WE7-MM12

WC14=WCT146-MM12

IF (WC14,LF.0,0) GO TH 19S5
CALCULATE CALCITH

MMZ2=AMIMT (WCA,WCT4)
WCA=WCA=-MM32

WEAA=WE14=-Mm2)D

CALCULATE MAGNFSITE

MMITZAMEINT (WCS,WCT4)
WCS=WCS-MmM33

WC14=2WC14-MM3T

IF (WR14,LFE,N,0) GO TH 195
CALCULATE SINFRITE
MMZLA=aMINT(UCL,WCT4)

WCL=W( 4-MMTY

WCl4=2WC146-MMT

IF (WC14,LEL0.N) 6N Tn 200
PC(14)Y=NCTI4/RM(C14)

WRITFE (LISTERRL710Q) INENT,PC(14),NAMES(1,14),NAMES(2,14)
WRITE (LISTTY,710) INDEMT,LPCC(I4),NAMES(1,14),NAMES(2,14)
ASSIGN ALL MGO TO ENSTATITF
MA17=14CS

CALCULATE Z7IRCON

WCI1=WEe1-WC13

IF (WC1.GE.N.0) 60 TO 210
WC1=488(WCT)

WC13=wC13=-WC1

PC(13)=WC1/RM(13)

WRITE (LIqTERRo710) IQENTrpC("3);NAMF§(1117)0NAMES(7’13)
WRITE (LIQTTY,710) IDFNT,PC(13),NAMES(1,13),NAMES(2,13)
Wwec1=0.0

MMZ=C13

CALCULATE ORTHOCLASE
DTFE=WC2-WCR

IF (DIFF,.GE.0.0) GO TO 220
MMbA=yC?

CALCULATE POTASSIUM WETAQYLICATF
MMI1S=<DTIFF

we2=0.,0

Wwee=0,n

GO T0' 250

MML=yCR

WC2=D1FF

CALCULATE ALRITE

DIFF=NC2-W(C?

weg=Nn_n _

IF (DIFF,GEL0.O) GO TO 237
MMS:WC?

WC7==~NIFF

we2=n.0

6t T 250

MMSzY(?

WC?=DIFC

CALCULATE ANORTHITF
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753
754
‘755
756
757
758
759
760
761
762
763
764
765
766
767
763
769
770
771
772
773
774
775
776
777
778
779
780
781
732
783
734
© 785
786
787
738

24N

C----

R

250

260

(e

Commm

270

(==

(o=

280

Commm

789. .

790
791

792

793
794
795
796
797
798
799
20N
RQ1
802
R03
804
ans
806
207
803
809

810

811
812

g

290

Cmm=-

300

c-—--

Como==

310

320

C----

DIFF=WC2~- wC6

Wwe?=0.0

IF (DIFF,GE.0.0) GO To 240
MMe=w(C?

WCh==DIFF

Wwec2=0.0

G0 TO 250

MMA=UCH

CALCULATE CORUNDUM
MM2=DIFF

we2=0.,0

Wwecs=0,0

CALCULATE TITANITE (SPHFNE)
DIFF=WCI10-WCH

IF (DIFF.GE.0.0) GO TO 260
MM26=WC10

WCA==DTFF

GO TO 270

MM26=WCH

CALCULATE RUTILE

MMPR8=DTFF

wecé=N.,n

CALCULATE ACMITE
DIFF=WC3I~-WC?

IF (DIFF.GE.O0.0) GO TO 2820
Mm13=w(C3

CALCULATE SODIUM METASILICATE
M#14==-DIFF

CALCULATE FERROSILITE
MM18=WC4 ’

GO T0 -3Q0

MM13=WC7?

WC3I=DIFF

wer=0.,0

CALCULATE MAGNETITE -
DIFF=WC3-WC4

TF (DIFF,GE.0.0) GO TO 290
MM22=WC3

ALTENATE CALCULATION OF FERROSILITE
MM1B8=<DIFF

Gn TO 300

mMm22=WC4

CALCULATE HEMATITE
MM24L=DTIFF

SUMMF=MM17+MM18

R1=0.0

R2=0.0

IF (SUMMF_ LE.N.0) GO TO 310
DETERMINE PARTITIONING OF FEOQO % MGO FOR PYROXENES % OLIVINE
R1=MM17/SUMMF

R2=MM18/SUMMF ‘

CALCULATE WOLLASTENITE, DJIOPSIDE AND HYPERSTHENE
DIFF=SUMMF=W(CA

IfF (DIFF.LT,0.0) GO TO 320

MM3S=WCh

MM2e=DIFF

GO TO 330

MM2S=SUMMF .

MM16==-DIFF -—
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" R13 330 wc1=uc14MM?6-4.0tMM13-@M14 MM15=g 0% (MMLEEMMS) =MM18=D |

2 *(MMEIMMITIG) o
814 1MM34

218 IF (WET . LT.0.NY GO TH T40
R16 C==== FYXCESS SILICA 1S QUARTZ
R17 . MMI=yW(C1

218 GO0 TO 420

810 Ce=== ST™MTS 40 TO 41N=- ADJUSTQ NORM FOR SILTICA DFFICIFNCY
R20N (===« (CONVFRT HYPFRSTHENFE TN OLIVINFE R S102
221 340 WCI=WCT+MMT4

822 DIFF=2 N*WC1=-M134

R23 IF (DIFF,LT,.N.0) GO TO 350
24 MMZI72z2MMI4-1(C T

R2S MMZL6=DIFF

826 . G0 TO 420

R27 350 MM3I7=N_SaMU34

828 MMI[=N_N

820 (===~ CHNVERT TTLANITE TO PFROSKITE 2 S102
230 WCI=WC1=-MMT73MM24

231 IF (WCT,LT,.0,.0) /N TO 340
232 M7z MM24~WC

233 MMIA=C T

R34 G0 TN 420

835 C-=== COMVERT ALSITE TO NEPLELINE & SI02
R36 340 WC1=WC1+6,NaMMS

837 MM27=M%24

838 MMD4=D N

239 DIFF=WC1=2,0%MMS

24N IF (DIFF. LT N N ORMWCT.G6T,6,0%MMS) 0 TO 370
R4 1 MMR=1 SeMM§-(, 7S*uc1

842 M»S=0 D2S*#DIFF

R4 60 To 420

244 370 MMI=mMmMS

845 Mns=n,N

246 C===- CONYERT ORTHOCLASE TO LEUCITE % ST0?

R4 7 OWCTISWCTI=2  O*MUR 4, QaMMy

248 DIFF=NCI=64,0xMM4

249 IF (DIFF LT, 0.0, 0R WCT, GT A, N*MML) GO TN 38D
250 MM?7=3 Dxmli=-0, S+*WCH

251 MM4=N S*DIFF

’52 0 TO 420

253 IRN MM7=M4

2S4 mmi=n_0

855 (C==== CNAMYFAT WALLATONITFE TO CALCIUM ORTHOSILICATE R S10?
’S5 4 WCI1=W T=4 NaMM74mM1g

257 DIFF1=MM16=-UC1

25R DIFE2=2 NxNC1=-MM14

859 TF (DTFFI LT N, 0.NR,DIFF2.LT,.0.N0) GO TO 390
260 MM21=DTFF1 .

261 MM1A=DTFF?

R67? GO TO 420

863 C==== CONVERT DINPSINE TO CaLCIUM ORTHOSILICATE ¥ OLIVINFAR S1o2
244 39N WCI1=WC1+2,0*MM3g

265 FACI=2 0+ (WC1-MMTS)=MM14

R66 FACO=24 NaMMIGHMMTIA-D Nyl

R87 FAC3I=FAC2+2,0+MM14 ,

RAR IF (FACT, LT N.NAR,FAC? LT.N.N.O0RFACR LT.N,N)Y A0 TO A0)
849 MM21=" JS¥FACT

270 MMTI7?2=MMMI 74N _DSHFAC?

971 MM2G= S+FACT

-2772 _ MM14=0,.0
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" R7%
R74
R7S
876
77
878
R79
R&N
281
R82
]R83
284
RRS
2836
287
RR]8%
R39
R9N
291
2972
R93
R94
9§
294
297
298
899
900
901
9072
9073
04
ans
9ns
QN7
Q008
ona
210
911
012
913
914
915
9154
917
918
919
620
921
922
2?23
024
9?25
Q026
Q27
928
029
230
931
Q32

C----

400

Comm-

410

Commw-

620

430

1

GO T 421N
COMVFRT LEUCITF TO xALrnPHILITF 2 S10?
MMI?=MMIZ7+N, S+MM35
MM21=0 St(MM16+MM15)
WC1=WCT1=MM25=n, S-MM16+A Nammy
MM35=n_1N
MM16=0,0
DNIFFIsWCT1=2,.N*MM?
DT FF2=WC1=2_,0+DTFF1
IF (DIFFT1,.GE.N.N) GO TO 410 :
CALCULATE AMOUNT OF SI10? NDEFICIENCY AS EXCESS OLIVINF
MM3IZ2=MMIZ4NTFFI
Wr1=ABS(WCT)
WES=2 ,N*RT«ABS(NPIFFT1)/RM(S)
WC4=2 N*RI*ARS(NIFFI1)Y/RAM(L)
wci=n_N
MMO=MM?7
MM7=0_0
WRITE (LISTTY,L720N) INENT,LUWCS,WCS
WRITE (LISTERR,72N) IPENT,WCS,WCA
GO TO 420
MMQ=()  S*DIFF?2
MM7=0) S*DTFF1
CALCULATFE PARTITIONINGS IN CPX, OPX AND QL * % * % &
NI=MM3S
DIuO=nT
DIEN=R1*DI
DIFS=R?2*xDI
HY=MM 34
HYFN=R1*HY
HYFS=sR2#*#HY
0 =MM3?
OLFO=R1*0L
MMAIO=NLFO
OLFA=R2+0L
MM2G=(0LFA
MM14=MM14+DIWO
M217=DIEN+HYEN
MMIR=DTFS+HYFS
no 43N 1=1,3%4
PHCTIYSWM(T)*M™(])
IF (.NOT.NNONORM) GO TN 44N
IF (JNOT . NOH?2NY WRITF (LISTPR,A3ZS)
IF (NOH?Q) WPRITE (LISTPR,AZA)

* *

* * * ¥ &

WRITE (LISTPR,ALNY (“M(I),1=1,12),(PM(I)Y,1=1,12),(WN(1),1=13,24),

(PM(T),1=213,24),(MM(1),1=25,34)

440 DYFF2=0.0

450

460

(om==

no &SN 1=1,12 ,
DIFF2=NTFF2+PM(1)
DTFF1=NIFF?2

NO 460 1=13,3%
DIFFI=NIFFI+PM(T)
Y=DIFF1=-DIFF2 A
COMYFERT PARTITIONINGS TO WT ¥
NP (2)=DIWORWM(14) '
MNP () =NIFN*WM(17)

NP (4)=DTFS*WM(TIR)
NP(1)=NP(2)+NP () +MO(4)
MP(A)=HYEN*WM(17)

NP (7)=HYFS*W1(18)
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933
" 9Ty
935
¢34
937
938
939
040
241
Q4?2
2943
a44
45
944
47
94 R
949
950
Q51
952
953
954
9SS
9564
957
9S8
0SS 9
QK1)
941
962
963
564
Q45
044
Q47
942
946
97N
071
Q7?
973
274
a7s
Q74
Q77
078
979
aen
QR
082
983
09y
985
Qg4
0’7
oaR
2929
Qon
291
992

(em==
48N
490

50N

510

[

5210
531

NP (S)=NR(AI+NP(T7)
NP () =ALFN*WM(19)
NP (INY=NLFA=WM(20)
WOAL=MM1A=DTWO
NP(11)=SWOL2WM(14)
NP (R)=NP(9)Y+ND(10])
TATALS(?2)=NIFF
TYPFS(1)=DIFF?

CTYPFS(2)=Y

TINI=PM(1Y+PM (L)Y +PM(S)+AMAYT(PM(?),0,N)+PM(R)+AMAXTI(PM(),0.M)
IF (JMOT.MANORMY GO TO 480D

WRITF (LISTPR,LASN) (PM(I),1=22S,34),0IFF1,NTFF2,Y,DI,DIWD,DNIFN,
1 OTFS,HY LHYFN,HYFS,ALL,0LFOL,OLFALWOLA(NP(TI),I=1,11)
WRITE (LISTPR,AKN) TTOHI '

CALCULATF SARTH'S CATIONS * * % % & & % % & &% & % % * % * * % * *
ﬂh 490 [=1,21

WC(I)=MC(1)

weo=2 ,NeyC?

WC3=2 ,0+WCR

WC7=? ., N*W¢?

Wr8=2 _N*ycs

WeR=2 . Neycn .

WC11=2 . N*yr 11

We19=22 ,1+WC19

SuM=n_N

po snNnN 1=1,21

SyM=SM+WC (L)

SUM=SUM=YWEO=WC14-WC17-WCT8

SHM=100,0/5u" '

AN S1N0 1=1,21

WE (LY =SUM+Yc(1)

RAPTHS(II=NC(D)

1F (. NOT . NONAORM) GO TO S2N

WRTITE (LISTPR,A09N) WC(C .
NIGALTI'S VALYES * * % + * & % * * x % 4 *x % & % * & & * * % % & *
nno S3IN. 1=1,21

WC(I)="C (1)

AL=WC?2+UCT9 .

FUZ2 NaWCT+WCL+WOS+WCTI2+W 20

C=wChA+W(C21

ALXK=WC744WER

SUM=1NN_, 0/ (AL+FM+FC+ALY)

AL =SUMXAL '

NIAALT(1)=AL

FHM=SUM«FM

NIGGLT(2)=FM

C=SUM«C

NIGELT(3)=C

ALY=S UM A K

MTIGALTI(4)=ALK

ST=SUM+u(CT

NTAGLT(S)=S1

TI=SUM+uC1IN )

NITAALTI(A)=TL

Py +WC 11

MIGGLT(7)=P

Hz QUM «4iCQ

MIGGLTI(R)=H

kK=0_Nn

DIFF1=WC7+UCR
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992
994
995
L0054
907
998
399
1000
1001
1002
1003
1NN4
1NNS
10N6
1107
1002
1009
1010
1011
1012
1013
1014
1N15
1016
1n17
1018
1019
1020
1021
1022
1023
1n24
1025
1N2é
1027
1128
1029
1030
1031
1032
1033

1034

1035
1036
1n37
1038
139
1040
1041
1N42
1N473
1044
1045
1046
1N47
1048
1049
1nsn
1081
1ns2

IF (DIFFI . MF,Q.D) ¥v=WCR/DIFF
ne=0,0 '
CSIP=100,0+46 ., 0%ALK
TF (FM_NE N, 0) MA=SUMaYrS/F™
TF (ALK, GT,AL) SIP=1NN N+, NxAL+ALK
E7=51=-S]IP
NTGARLT(9) =K
NIGARLI(1Q)=MmG
NIGGLT(11)Y=S1P
NTIGGLT(12)=07
IF (.NOT_NONORM)Y GO TO 8§40
WRITF (LISTPR,700) ALIF”pprLK'QIITII sHIX MG ,STP,Q2
S40 DO SSN I=1,3%4
S50 ouTMCI+21)Y=PM(I)
DO S6N 1=1,11
S60 OUTM(I+SS)=NP(I)
S7N STNRE=_FALSE,
RETURN

C==== COMVERT VALUES TO MOLAR DATA % % % # % * * % % *x % &

EMTRY CONVER (VALUES,ADJ,TT)
nn 600 I1=1,TT
DO S8N J=1,21
VALUFS(J,T)=VALUES(J,T) *RM(J)

SARN ADJ(J,1)=ANJ(J,1)*RM(J)
Do S9N y=22,5S

500 VALUESCJ,I)=VALUESWI,T)/WM(J=-21)
X1=VALUES(S?7,1)/UM(15)
VALUES(S57,1)=x1
YT1=SVALHES(SE,I)/WM(17)
VALUFS(SR,1)=Y1
SUMSVALIIES (59, T)/WUM(12)
VALIIES(S59,1)=51M
VALUES(S56,1)=X1+Y1+SUM
X1T=VALUES (AT, 1) /WM(17)
VALUES(A1,1)=X1
Y1=VALUFES(A2,T)/WM(1R)
VALUFS(42,1)=Y1
VALUES(AD,T)=XT+Y1 .
X1T=VALUES(54,1)/WM(19)
VALUFS(&4,1)=X1
Y1=VALUSS(AS,T) /UM (20)
VALUES(4S,1)=Y1
VALUES (AT, T)=X1+Y1

600N VAILUES(AA,IY=VALUES(A6,1)/WM(14)
RETURN -

610 FOPMAT (RNA1T)

61S FORMAT (' SAMPLE NQO., ',A4,A1,10%X,"PLOTTING SYMROL IS

* k& x * Kk ¥ *

'LA1)

620 FOPMAT (' ORIGINAL WT.OoCT,., OXIDFS'/'N SI0? AL203 FE203 FEOQ ',

1vMGE0 CAOD  NA2N K20 H?0 TI02 ©P2nS MNND  7RD?

23 €L f S CrR?2n3 NTO RANY/1X,21FK.21 1"

IL OXINES= ',FA,2//"' SUM ADJUSTEDND FOR F R CL='",F4,2)
675 FORMAT (/' OXIDFS MOPMALTIZED TN 1NN PERCENT ')

£o2 'S0

SUM OF ORIGINA

626 FNRMAT (/' OXTINES MORMALIZED TH 100 PERCENT ¢ (H2) FREE)')

630 FOPMAT (/' CONSTITUENTS sto>? AL2N? FE203

FEO',6%,"MGO

1 CAD',AY,"NA2O K20 ,8X,"H20,6X,"'TIO2',5%,'P20S AL203/s51n2?

2/ PERCFNTAGES ', 11F0,2,F1N_3/" MOL, AMTS, *L11F0.4//"

CONSTITUENTS

3 MMO LAY ,YIRD2 CN2' 6%, S0, 7%, ' CL L6, " Ft L2 ,"S ,AX,'(R203
4 NTO RAON',12X,"FEN/FE?N3 '/ PERCENTAGFES! ,10F9,2,F19,3/"' 1o

SL. AMTS, ',1NF9,4)
635 FORMAT (/' CI1PW MNARM ')
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1053
1054
1N0ss
1056
ins?
1058
10509
1960
1061

1062 .

1NsY
1064
1N65S
1N66
1ns7
1n68
1069
1n7n
1071
1n72
1073
1074
11975
1n76
1077
1078
1979
1080

634 FORMAT (/' CIPW NORM : (H2Q FREE)')

G40 FORPMAT (/' MINERALS',,OX,'0' ,RY,VC P RXL, "2 ,8%,"0R',7X, A3 ', 7X,"'AN?,
17X, LC 7%, "NE Y, 7X, KPP, 2X, Y HL Y, 7%, THY , 72X, 'NC*/ ' MOL, AMTS, ',12F
29,4/ PERCFNTAGES',12F0 R/ 'OMINFRALS ,O0X, AC ', 7X,"'NS ' ,7X,'KS',7X,!
TWO Yy 7X L ENY L 7X Y FS Y, 7 X' FO Y7 X L EAY 7%, 'CS 57X, " MT 77X, CM? 7%, "HM
L'/ MOL, AMTS, ',12FQ . 4/' PERCFNTAGFES',12FQ 3/'NMINERALS',0X,"IL',
S7X s TN 2%, 'PFE Y 72X, RU Y, 7%, AP Y 7L Y FRY 72X ,'PO Y, 7%, CC',7X,"MG

6 So TOTAL SALIC FEMIC'/' MOL, AMTS, 'L,13F9,4)

650 FORMAT (' PERCENTAGES',12FO _T/'0MINERALS',0X,'D]T DI=-WOD',4X,'D1
1-EN DI-FS . HY HY=EN HY=FS§ oL OL=FO',4X,'0L~-
2FA WoL'/' MOL, AMTS, '",11F0,4/' PERCEMTAGES',11F9,.3)

660 FORMAT (/' THORNTON + TUTTLE DIFFERENTIATION INDEX = ',F7,3%)

690 FNRMAT ('NRARTHS CATIONS S1 AL FF+3 FE+? MG',hX,
1'Cﬁ NA',?X,'K',?X;'H"éx'.Tr"7x"p"6X"MN'/1XO1SXI12F8-?I/.

FAIRPAD AN LY S PRANLIY. S PRES RPY.D PREd IS RN Y. PRETAIPYS PRN LIPS SRS S
34X,'88% /7" ',21%X,9FR . 2)

700 FORMAT ('ONIGGLI VALUES AL * Faae . C* ALK* SI',hX,
T RTIY 72X, "P ) 7X s "H ' 77X, "K' X" MG »AXH3HSTI'HS5X,"Q2'/" ',13%X,12FR,2)

71N FORMAT (/' SAMPLF 'lﬂA(A1" CONTAINS AN EXCFSS NF',Fb.2+"' WEIGHT P
1ERCENT ',A84,A%/4X,'"REYOND THAT USED TN NORMATIVE CALCULATINNS')

720 FOQMAT (/' SAMOLE '",AL,A1,' CONTAINS TOO LITTLE SID2 TO COMPUTE NO
1R’M P, /4%,"'SI02 DEFICIENCY IS EQUIVALENT TN AN FXCFSS OF 460 OF',
2F7.2,% WT YT/LX,"AND AN EXCESS OF FFO NF',F7.2," 4T %.")

730 FORMAT (/' SAMPLE ',A4,A1,'--8A0 ADDEND TO NA20.')

740 FORMAT (/' SAMBLFE ',A4,A1,'-=3A0 ADED 'TO X20.%)

750 FORPMAT (/' SAMPLE ',A4L,A41,'=-=NADCOY CALCULATION ATTEIMPTED,.')

760 FORMAT (/' SAMPLE ',A4,A1,'-=N0ORM COMPITED ON WATER FRFE BASES.")
END
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Subroutine sumaat

11814 SUARNUTINF SHMENT (STMT'LQT“TofNT;IDFNT;VN”ESoMﬂXpCRWEP;GYM'NU“)
1982 FXTFRNAL SAW (descriotors)
1n83 COMMON /FLARS/ NOHP0,L,PADT(L),CONVTD,PAD2(R)
1N84 CNMMON /JUNTTS/ HFADG, TanM,INDUT,L'STPQ;LI<TTY,LIST=RD
1N8S CAMMON /BULKSTNR/ PAGF,RASSYM
1084 cNMMON /“ASK/TTﬂIaADJUGTpVALUESaNIGGLI.BARTHS;RATIOS,TOTALS;TYPES
1NR? LORICAL NOHM?0O,COMVYTD,MOTER
S N8R INTFGFER ST“(160)'§TWT(LSTMT),QOAREM,SYM(1),NA“FR(21),NAWFM(12),
1n89 -1 HEADG(Q2),TFORM(4) ,PAD(2),CNT,ORDER(T1),IDENT(2,99),NAMES(2,81),
1090 2 PAGE(132,18M)
1001 REAL VALUFS(81,92),NIGGLI(12,99),TTNI(99),RATIOS(2,729),
1092 1 TOTALS(2,99),TYPES(2,99) ,BARTHS(21,99),ADJUST(21,37)
1N93 DATA NAMER/Z VST, AL, FE+T ,PECHDY " MGY,L,ICAY,'NAT (Y, Y,
1094 1 YTIN L0 I MNY L0 O LS Lt L L R L S52 %, CRYLINT Y L3 Y/
1095 DATA NAMEN/PAL*" L FMa? 0 Cat 0 ALK*" ST, 'R1','P", %4, , MG,
1096 1 TIHSTI','Q72'/,RPAREN/") Y/
1no? . K==-12 '
1098 10 K=X+12 .
1199 IF (K,GE,CNT) RFTURN
1107 CALL MOVE (STUT,STM,LSTMT)
1101 LSTM=LSTMT
1102 LAST=1?
1103 TF (K+LAST,GT.CNT) LAST=CMNT-K
1104 CaLL CLFAR
1105 WRITF (LIQ'PR,TFORM)HFADG
1106 LEMGTH=1
1107 CALL SAUW(2,1,°SYMB0L',4)
17108 00 20 J=1,LAST
1109 PAGE(INx Y+ S,2)=SYM(K+J)
1110 PN CALL SAM (1, 2+10+J,INDFENT (1,K+J),5)
1111 2S5 IF (MOTEQ(STM,?)',1)) GN 7o 31
1112 30 CALL NQUTPUT (LFNGTH)
1113 60 TN 10
1114 31 IF (NOTEQ(ST™,'0XIN',4)) Ro To 70
1115 C==== YWRITE THE OXINES * % & & * % % * & % * * * *k & & * & * & * & * x *
1116 IT=INDEX (ST, ', ,LSTM)
1117 IF (1,F2,N) STM(1)=RPAREN
1112 LSTM=LSTM-]
1119 CALL MOVE (STM(I + 1),STM,LST™)
1120 LEMGTH=LFNGTH+?
1121 no SO L=1,N0X
1122 I=0RDFR(L)
1123 N S1 M=1,CNT
1124 IFC(ABS(VALUESCILNY) ,GT, 1.,0E-S) GO TO S2
1125 21 CONTIMYF ) : 5
1126 GO TO SN+ :
1127 52 LENGTH=LEMGTH+1
1122 CALL SAW (LFNGTH,1,NAMFS(1,1),9%)
11209 NO 40 J=1,LAST
1130 2=VALUES (L ,K+J)
1131 1F(AQS(7) LT, 1,NE=S5) GO TO 40
1132 CALL RSW (LEMGTH,2 + 10x3,2,'(FS5.2)',S
1133 40 CONTINUF
1134 SN COMTINUDF
1135 IF (CONVTD)Y GO TO 25
1134 LEMGTH=LFNGTH+1
1137 CatL SaAv (L=NrTH,1,'TOTAL( 0)',9)
1138 PO &0 J=1,LAST .
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1130 AN CALL RSW (LENGTH, 2+410%J,TOTALS(1,XK+J),"'(FA,2)"',6)

. 1140 GO TN 25
1141 70 CONTINUE :
1142 TF (NOTFO(STM,'BART',4)) GO Tn- 100
1143 Cow== WUOITF AARTH'S CATINNS # % % & * % & * 2 & & & % % & & & & % ® * *
1144 I=INDEX{(STM,*, ' ,LSTM) :
1145 TF (T.FN,N) STM(1)=RPAREN
1146 LSTM=LSTM=1 :
1147 CALL ™MOVE (STM(I + 1),STM,LSTW)
1148 IF (CONVTD) GO TO 2S
1149 LEMGTHSLENGTH+? .
1150 CALL SAW (LENATH,1,1SHRARTH'S CATIONS,1S)
1151 00 9n 1=1,21
115? DO 71 N=1,CNT
1153 IF(ARS(BARTHS(I,N)) 6T, 1.0€E=S) GO TO 72
1154 71 CONTINUF :
1155 GO TO 90
1156 72 LEMGTH=LFNGTH®I
1157 CALL SAW (LENGTH,1,NAMER(CI),4)
1158 DO 80 J=1,LAST
1159 7=9ARTHS(I,X+J)
1160 1F(ABS(2) .LT. 1.0NE=S) 60 TH 20
1161 CALL ©°SW (LENGTH,2 + 10%J,2,"(F6,2)',64)
1162 8N CONMTINUE
1163 0N CONTINUE
1164 60 TO 25
1165 100 CONTINUF
1166 IF (MOTEQ(STM,'NIGG',4)) GO TO 130
1167 C==== WRITE MIGALL VALUES * * * % # % % % * % % * % % *» * * % % & * * *
1168 IZINDEXC(STY, ', ,LSTYW)
1169 If (I1.FQ.0) STM(1)=RPAREN "
1170 LSTM=LSTM=1 _
1171 CALL MOVE (STM(I + 1),STM,LST™)
1172 IF (COMYTDY GN TO 25
1173 LEMGTH=LENGTH+2
1174 CALL SAW (LENGTH,1,'NIGGLI VALUES',13)
1175 no 120 1=1,12
1176 DO 1N1 MN=1,CNT
1177 IF(ABS(NIGGLICI,NY) .GT, 1,0€=-5) GO TO 102
1178 101 CONTINUE
1179 60 To 120 :
1180 - 102 LENGTH=LENGTH+I
11R1 CALL SAW (LENGTH,1,NAMENCI),4)
1182 DO 110 J=1,LAST
1183 7=NIGGLICI,K+))
1184 1FCABS(Z) LT, 1.,0E=5) GO TN 110
1185 CALL RSW (LENGTH,2 + 10#+J,7,'(F7.2)',7)

1186 110 COMTINUE
1187 120 CONTINUE .

1188 G0 TO 25§

1189 120 COMTINUF

119N IF (NOTFO(STM,*RATI',4)) GO TO 140
1191 (Ce==== WRITE THE RATIONS * & * * & % % * * * % & * x *x % & & % * & * % % *
1197 I=IMDEXCSTM, ', L, LT

1193 TF (T1.FQ,NY STM(1)=RPAREN

1194 LSTM=LSTM=T

1195 CALL MOVE (STM(I + 1),STM,LST™)
1194 IF (COMVTD)Y GO TO 25

1197 LEMGTHSLENGTH+Z

1198 CALL SAW (LENGTH,1,'ALZ2N0T/S102',10)
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1199
1200
1201
1202
1203
1204
1205
1206

- 1207

1208
1209
1210
1211
1212
1213
1214
1215
1216
1217

L1218

1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
123
1232
1233
1234
1235
1236
1237
1238
1239

140

150

146N

Comm=

02

302

104
N1

300

(ew=-

1240 -

1241
1242
1243
1244
1245
12464
1247
1248
1249
1250
1251
1252
1253
1754
1255
1256
1257
1258

170

180

(em==-

DO 149 J=1,LAST

IF (ARS(RATIOS(1,¥+J)) LT 1,.NF=5) GO Tn 140

CALL PSW (LENGTH, 2+10#%J,RATINS(1,K+J),'(FH.3)"',6)
COMTINUE

LEMGTH=LENGTH+1

CALL SAW (LENGTH,1,'FFO/FE203',9)

DO 157 J=1,LAST

IF (ARS(RATIOS(?2,K+J)) LT . 1,0F=5) GO TO 150

CALL RSW (LENGTH, 2+1N*J,RATIOS(2,K+J),*(F5.3)',6)

CONTINUE

R0 TO 25

CAMTINUF

IF( NNDTEQ(STM,'ADJUST',6) ) GO TO 300

WRTITE THE ADJUSTED OQXIDNDES # * & # & & & * & % & * & % & * & & &

I=INDFX(STM, L', LSTM)

IF(T .EQ, N) STM(1)=RPAREN

LSTM=| STM=-T

CALL MOVE (STM(I+1),STM,LSTW)

LENGTH=LFNGTH+?

IF (JNOT NOH20) CALL SAWCLFNGTH,1,'ADJIJSTEN OXINDES',15)
IF (NOH20) CALL SAWCLENGTH,1,'ADJUSTED OXIDES =~ H2) FREE',26)
DN 301 L=1,NOX

I=0RDER(L)

DO 302 M=1,CNT

IFC(ABS(ADJUST(I,N)) GT, 1,0£-S) GO TO 303
CONTINUE ‘ '

GO TO 301

LENGTH=LENGTH+1

CALL SAW(LENGTH,1,NAMES(1,1),5)

PO 304 J=1,LAST

2=ADJUST(1,J+K) : ‘

IF(ABS(Z) .LE. 1.,0F=5) GO TO 304

CALL RSW(LENGTH, 2+10+J,2,'(FS.,2)"',5)

COMTINUE

CONTINUE

GO T9H 25§

CANTINUE

IF (NOTFQ(STM,'n_T1,.',4)) G) TO 180

WPITE THORNTON AND TUTTLE'S DIFFERFNMTIATION INDEX % % + *» * * % *
I=2INDEX(STM,*,?,LST™)

IF (I1.FA,0) STM(1)=RPAREN

LSTM=LSTM=-T

CALL ™MOVE (STM(I + 1),STM,LSTM)

IfF (COANYTHD) GO TO 25

LENGTH=LENGTH+3

CALL SAW (LENGTH,1,'D.1.',4)

DO 171 J=1,LAST

I[F (ASS(TTOI(K+J1)) LT,1.0F=5) GO TO 17n

CALL RSW (LENGTH, 2+10*J,TTDI(K+J), ' (FA.3),6)
CONTINUE

GO TO 25

CONTINUE

IF (NOTEQ(STM,'PART',4)) G0 Tn 210

WRITE THE DARTITIONIMG OF DI, HY AND OL # % % # % % % % # * % * *
I=INDEX(STM,',',LSTM)

IF (1.FQ.0) STM(1)=RPAREN

LSTM= STM=T]

CALL MOVE (ST™(1 + 1),STM,LSTY)
LENGTH=LENGTH+?

NN 200 1=56.,6A
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1259

1240

1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1772
127%
1274
1275S
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
12809
12910
1291
1292
1293
1294
1295

1296

1297
1208
1299
1200
1301
12302
1303
1304
1305
1306
1307
1308
1309
1319
1311
1312
13132
1314
1318
1316
1317
13118

181

182

19n
20N

210N

(==

AV AN}
W N
o R |

DO 240 J=1,LAST

241

247

PN 181 N=1,CNT

[FCABS(VALUES(
CONTINYE
f0 TN 200

T+,N)) .67

LENGTH=LENGTH+1

J=2?

1FCI.EQ.56 LOR,

IF(ABS(2) .LT,

1.60,6N

1.0€E-5)

» 1.0F=5) GO TO 182

-Opo roFQ-(‘x .OR. t.EQ.éé) J=1
CALL SAYW (LENGTH,J,NAMES(1,1),5)
DO 190 J=1,L487
I=VALUES(I,K+J)

GO TO 190

CALL RSYW (LENGTH,? + 10%J,7,'(F6.3)',H8)

CONTINUE
CONTINUE
G0 TO 25
CONTINUE

IF (NOTEQ(STM,'MINE',4)) GO TO 250

WRITE THF MINERALS * * & & * & x * * % % & * & * & &k k & % & * * *%

I=INDEX(STM,?',

'LLSTM)

IF (I1,FN.0) STM(1)=RPAREN

LSTM= STM=1

CALL “NYVE (STM(I + 1),STM,LSTY)
LENGTH=LENGTH+?2
IF (JMOT . NOH2N) CALL SAW(LENGTH,1,'NORMATIVE MIMERALS',18)

IF (NOH20) CALL QAN(LFNGTH;1p'NORMATIVF MINERALS

DO 230 1=22,55
ho 211 N=1,CNT
TF(ARS(VALUES(
COMTINUE

GnN TO0 230

Ilh’)) .GT

LEMGTH=LENGTH#1
CALL <Aw (LENGTH;1;NAMFS(1:I) 5)
DO 220 J=1,LAST
Z=YALUES(I,K+]J)

IF(ARS(Z2) LT,

1.NE=5)

. 1.0E=5) GO TO 212

G0 TO 220

CALL ASW (LENGTH,2 + 10xJ,7,'(Fb, 1) 256)

CONTINUE
CONTTMUE
I[F (COANVTD) GO

TO 25

LENGTHY=LFNGTH+1
CALL SAY (LENGTH,1,'TOTAL',S)

IF (ABS(TQOTALS

CALL RSW (LENGTH,

CONTINUE

(2,X+3))

LFNGTH=LENGTH+1
CALL SAWCLENGTH,2,°SALIC',S)
DO 241 J=1,LAST
LF (ASS(TYPES(1,K+J)) LT 1,0E=5) GO JC 241

CALL RSW(LENGTH,

CONTINDE

LFNGTH=LENGTH+1
CALL SAWC(LENGTH,2,'FFIC',S)
DO 242 J=1,LAST
1F (ARS(TYPES(2,K+J)),LT.1.0E=-5) GO TO 242

CALL RSY(LEMGTH, 2+10%xJ,TYPES(?2,Kk+J),"'(F7,3)"*,

CONTINUE
L0 TH 7S
COMTINUE
IFC NOTEQ(STM,

‘USFR',4)

2¥1IN*) ,TOTALS(2,K+J),(F7.3)",

2410%4,TYPES (1,K+J) /" (F7.3)"

) A0 TO 280

97

2 7)

7)

- 420. FREE',29)

7)



1319 Cee==

1320
1321
1222
1323
1324
1325
1324
1227
1328

1329

1330
1331
1332
1233
1334
1335
1336
1337
13138
1339
1340
1341
1342
1243
1344
1345
1346
1347

1348

1349
1350

1351
1352
1353
1354
1355
1356
1357
1358
1359
12450
1361
1362
1343
1364
1265
1366
1347
1148
1369
1370
1371
1372
13?3
13724

1375

273

274

271
2772

280

n

12
14
20
N

LN

WRITE THE USER DRFINFD VARIABLFS » + * * & & & & & &

I=INDEX(STY,',',LSTY)

IF(I .EN, N) STM(1)=RPAREN
LSTM=LSTM=1

CALL MOVE(STM(I#+1),STY,LSTY)

TF(NUM ,LE, 68) GO TO 25
LENGTH=LENGTH+3

CALL SAW(LENGTH, 1;‘U§EQ DFFlNEh VARIARLES',22)
PO 272 I=47,NUM

PO 27% N=1,CNT

1F(ARS(VALUES(I,NY) ,GT, 1.0E=-S5) GO TO 274
CONTINUE

GO Tn 272

LEMGTH=LENGTH+1

CALL SAWCLENGTH,1,NAMES(1,1),%)

D0 271 J=1,LAST '
I=VALUSS(I,LX+])

IF(ARS(2) LT, 1.E=5) GO TO 271

CALL RSWILENGTH, 2+10%J,2,'(F7,3)',7)
COMTIMUE

CONTINUF

GO TO 75

CONTINUEF

WRITE (LISTERR,270D) (STM(I1),I=1,LSTM)
WRITE (LISTTY,27N) (STM(I),I=1,LSTM)
I=INDEX(STM, !, ,LST™)

IF (I1.EQ.0) Gn TO 2]

LSTM=LSTM=-]

CALL MOVE (STM(I + 1),STM,LSTY)

GO TO 25

FORMAT (/' FIRST WORD ILLFEGAL IN ',80A1)
FND

Function convy

FUNCTION CONV (A,NT1,N?2,F,ERR)

INTEGER A(1)40,E,0TIGITS(12),CHARS(17),C0DES(T?7)

LORICAL ERRLCALLFD
DATA NIGITS/'0*,'1*, '3
1 CALLED/ FALSE./
IF(CALLED) GO TO S
CALLEND=,TRUE,

CALL INIT(CHARS,CODES,17,DIGITS,12)
VALUE=N,0

h=Ff

€ERP=, FALSE,

nNn ?n T=M1,N2

CALL FIMD(*L“;A(I)'INDFY’CHAR91C005§117)
TF (INDEX=11) 14,10.,12

Nn=T1-N2

60 TH 20

INREX =1 v

VALYE=1N #VALUS+INDEX-1,

CONTINUF

COMY=SVALUE*10,N++D

RE T”RM

FPR=,TRUYF,

VAILYE=N,0

60 TO 20

END
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1376
1377
1278
1279
1380
1381
1332
1383
1384
1385
1386
1337
1388
1389
139N
1391
1392
1393
1394
1395

1394
1397
1392
1399
1400
1401

1402
1403
1406
1405
1406
1407
1408
1409
1410

R FA R
1412
1413

10
20

1)

4n

1mn

10

20
3N

EMD

FIINCTION IMNDEX (STRING,CHAR,N)
TNTEGFR STRING(N)Y,CHAR(1),TANX
DECODE (CHAR,S) TANK

FORMAT (A1)

IF (N.LT.0) GO TO 3N

DO 10 I=1,N

1F (STRING(I)Y.FQ,TANK) 6O To 20
COMTINUE

1=n

INDEX=1]

RETURN

N==N

NO 40 1I1=1,N

T=N+1=-11

IF (STRING(I).FQ.TANK) GO TO 50
CONTINIE

=0

INDEX=1

RETURN

END

SUAROQUTINE MOVE (A,B,N)
INTEGER A(1),8(1)

DO 10 I=1,N

Q(IY=A(1)

RETURN

EMD

Funetion

index

Subroutine move

LOGICAL FUNCTINN MOTEQ(A,R,N)
INTEGFR A(1),B(R),TANK(3(])
DECONDF(R,S) (TANK(I),1=1,M)
FORMAT (3041)

D0 10 I=1,N
IF(A(I).NE.TANK(I)) GO T0 %9
CONTJINUE

NATEQ=,FALSF,

PETURN

NOTFO=,TRUE,

RETURMN

PR

99
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Subroutine prnt

1414 SURROUTINE PRNT (X,Y,SYM,CMT,F1,E2,LET1,LE?,STAND,PRYTFR,SIZE)
1415 LOGICAL PRNTER,STAND
1416 : INTEGER SYM(1)Y,ET1(LEY1YLF2(LE2),CNT
1417 DIMENSION X(1),Y(1)
1418 IF(PRNTER) GO TO S
1419 f==1
1420 IF(STAND) I=1
1421 CALL SCALFE(X,1N,0,CNT,I)
1422 XMIN=X(CNT+1)
1423 XMAX=X(CNT+2)
1424 CALL SCALE(Y,R,0,CNT,1)
1425 YMIN=Y(CNT+1)
1426 YMAX=Y(CNT+2)
1427 GO TO 410)
142R 5 xmAx=xX(1)
1429 XMIN=XMAX
1430 YMaxX=Y (1)
1431 YMIN=YMAX
1432 nn 1N 1=2,CNT
1433 XT=X(I)
1434 YT=y(I)
1435 IF (XT,LTLXMIN) XMIN=XT
1436 IF (XT.GT.XMAX) XMAX=XT
1437 TF (YT LTLYMINY YMIN=YT
1438 IF (YT.GT,YMAX) YMAX=YT
1439 10 CONTINUE
1440 30 IF (STAND)Y GO 70 40
1441 XT=XMAYX
1442 XMAX=XMIN
1443 XMIN=XT
1444 40 CALL PLOT2 (XMAX,XMIN,YMAX,YMIN,PRNTER,SIZE)
1445 PO SO T=1,CNT
1446 SO CALL PLATI (SYM(I),X(I)L,Y (1))
1447 CALL °LOT4L (LE?,E?2,LET,E1)
1448 RETURN
1449 END

S
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Subroutine triang

1450 SURROUTINFE TR{ANG({DENT'X;Y;('MTILF1)LE?}LEzlSYM'E‘!'FZ'Egl
1451 X PANTFR,SIZE)

1452 EXTERNAL SAW. (deseriptors)

1453 COMMON JUNTTS/ MEADG,TFORM, INPUT,LISTPR,LISTTY,LISTERR.
1454 COMMOM /AULKXSTOR/ PAGE,RASSYM

145S DIMENSTIAON X(1),Y(1)

1456 INTEAER E1<LE1),F?(L=7),9YM(1),erAR,qLNK,MORF(P),CVT,IDENT<?,°9),
1457 1 BAD(2,3A),E3(1),7EROLUSCOARE,HEADG(O?),TFORM(L),PADC(2),
1458 2 PE1(1S),PF2(1S),PE3Z(IS),PAGE(132,180)

1459 ~ LOGICAL PRNTERQ,"NNS,UNNDERS(S1)

1460 DATA BULNX,7ERN,STARLUSCORF,MORE/" Y,04, =0, 1 ,04u3R!,'¢E'/
1461 LF (PRANTER) GN TO 70 '
1442 C==== COMSTRUCT TRIANGLE ON CALCOMP PLOTTER

1463 CaLtL PACK(F1,02F1,LFE1)

1464 CALL PACKX(E2,PFE?2,LE?)

1465 CALL PACK(F3,PEI,LED)

1444 X1==0_,12+1F2

14667 FALL SYMBOL (X1,-N.3,0,21,PE2,N . 0,LE2)

146468 CALL SIDE (0.0,Nn_.0,0.7M)

1449 X1=9,N8=N_,12«LF3

147N CALL SYMBOL (X1,-0.3,0,.21,P€3,0.0,LEY)

1471 CALL SIDF (12n0.0,9.08,0.0)

1472 X124 ,54=0,12*LF1

1473 CALL SYMROL (X1,7.,96,0,21,PE1,0,0,LEY)

1474 CALL SIDF (=120,0,6,54,7,84)

1475 C==~=-=- PLOT POINTS

1476 N0 60 I=1,CNT

1477 Y1=27,834A4E=-2%Y ()

1478 X1=0 , NRE=22X(T1)+Y1 /1, ?171

1479 TF (X1 NE.N.N.OR. YT .NF.0,0) CALL SYMAQL (X1-0.05,Y1-0.07,0.,14/S17E
1480 X »SYM{IY,L,0N0.0,1) .

1481 60 CONTINUE )

1482 CALL PLOT '(15.0,n,0,-3)

1483 RETURM

1484 C=-==- SUPERIMPNSE TRIANGLE ONTO THE PLOTTING SURFACE PAGE(,),
1485 70 00 100 1= ?oSO

1486 T LF=51-1

147 N RO J=1,LF

148R% 80 PAGE(J,T)=8LNK

1489 LE=LFE+1

1490 PAGE(LF,I)=STAR

1491 MONDS=MON(T-1,5) 0.0

1492 IF (MND5) PAGF(LF,I)=ZFRO v
1493 M=22#%] =3

1494 DO 9N J=1,% |
1495 LE=LF+1 . !
1406 9N PAGE(LF,1)=8BLNK

1497 LF=LF+1

1498 PAGF(LF,1)=STAR

1499 IF (WONS) PAGE(LF,1)=7FRO

1500 LE=LF+1

1801 NO 1NN J=LF,101

1502 100 PAGE(J,1)=LNK

15073 no 11N J=1,101

1504 PAGE(S,51) =R LMK

1505 110 PAGE(J,1)=ALNK

1Sn4 " PARE(1,51)=$TAR

1507 PAGF(S1,1)=STAPR
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- 1508

1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520

1521

1522
1523
1524
1525
1526
1527
152%
1529
1530
1931

1932
1533
1534
1535
1536
1537
1538
1539
1540
1541

1542
1543
1544
1545
1546
1547
1548
1549
1550
1551

1552
1553
1554
1555
1556
1557
1557
1559
1560
1561

1562
1563
1564
1565
1566

120

124

c_---

13N

140
150

140
170

210

180
199
2nn
201

nn 120 1=3%3,99,2
PAGRE(J,S51)=STAR
IF (MIN(JL,1N) . EN,.1) PArF(J;S1)-7FPO
PAGE(1IN1,S1)=STAR
K=
00 121 J=S2,102
IJNDERS(J=-51)=,FALSE,
Do 121 1=1,101
AGE(T,J)=3LNK
START PLOTTING THE POTNTS.
DO 150 I=1,CNT
XT=xX(1)
YT=Y(LY
1F (XT.EQ.N.N.AND, YT, EQ,0,0) GO TO 150
J=0,S*YT+0,5
J=51-) :
IX=XT+0,S*YT+1,5
IF (X TelTol o0 ORYTLLT, 1.0, 0R XT+YT GT,Q99,0) GO TO 140
NPT=PAGE(IX,J)
IF (MPT,EN.BLNX) AN TN 140
1F(NPT ,EQ, STAR) GO TO 140
IF(NPT _EO. USCORE) GO TO 140
K=¥+1
UNDFRS(J)=.TRUF,
PAGE(IX,J+51)=USCNHRE
IF (X, ,LEL3SY GO Tn 130
K=34
BRAN(T1,348)=MORE(T)
BAD(2 ,36)=MORE(?2)
G0 TH 150
BAD(T1,K)=INENT(1,1)
BAD(2,K)=IDENT(2,1)
50 TO 1SN
PAGE(TIX,J)=SYM(D)
CONTINUE '
IF (X ,EN.N) GO TH 170
CALL SAW(1,1,'THE FOLLOWING oOtNrs WERF NOT PLOTTED',37)
CALL SAY(2,1,'RECAUSF THEY WOULD HAVE FALLEN ON A',35)
CALL SAW(3,1,'PRFVIOUSLY PLOTTED POINT:',2%5)
M=3 :
N 1AN [=1,K
J=M0D(1=1,4)
TF (JJEQ,N) M=M+1
LF=h*J+1 '
CALL SAWIM,LLF,BAN(1,1),95)
WRITFE (LISTPR,TFORM)HEADG
WRITFE (LISTPR,L,18D) (E1(I),I=1,LEN)
pn 2110 Jy=1,51
WRITF (LIQTPQ)"QO)(PAGE(I:J)'I‘11101)
IF(UNNERS(J)) WRITE (LISTPR,2D1Y(PAGE(T,,J+51),1=1,1]1)
CONTINUE
WRITE (LISTPR,19N) (F2(1),I1=1,LE2)
WOITE (LISTPR,Z2N0N) (EZX(I1),I=1,LEZ)
RETURN '
FARMAT (' ',55¥,4NA1)
FORMAT (' ', SX,101A1)
FORMAT ('+',10S%,?27A1)
FORMAT('+', 5%x,101A1)
END
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Function eval

15647 FUNCTTION EVAL(VALUFS)

156% INTEGER TYPE(41),TOP

t569 DIMENSINON VALUES(1),STACK(41),POLISH(4T)
1870 COMMON /EYVALPR/ TYPE,ICT,POLISH
1571 COMMON /UNTITS/ PAN(OR),LISTTY,LISTERR
1872 I=1¢7T '

157% TNP=N

1574 D0 34N J=1,1

1575 INDEX=TYPF(J)

1574 "~ TF(INNFX) 290,285,280

1577 2820 TOP=TOP+1

1578 STACK(TNP)=VALUES(INNDFX)

1579 GO TO 340

1580 285 TNP=TAP+1

1581 STACK(TOP)=POLISH(J)

1582 GO T 3240

1583 290 INNFX=S+INDEX

1584 IFCINDEX _€Q, 0) RO TN 29S8

158§ VT=STACK(TNP)

1584 - TOP=TNO=1

1587 GO TO (317,300,330,320),INDEX
1538 2905 STACK(TOP)==STACK(TOP)

1589 G0 TO 340

1590 300 STACK(TOP)=STACK(TOP)*VT

1591 GO TO 340 :

1592 310 IF(VT _NE, 0.0) 60 TO 315

1593 WRITE (LISTTY,312)

1594 WRITE (LISTERR,312)

1595 312 FORMAT(/' DIVIDE 8Y ZERO ATTEMOTED, HENCE')
1596 GO TO 240 |
1597 315 STACK(TOP)=STACK(TAR)/VT

1598 60 TO 340
1599 320 STACK(TOP)=STACK(TOP) +yT
1600 G0 TO 340

1601 T30 STACK(TOP)=STACK(TOP)=-vT
1602 340 CONTINUE

1603 IF (TNHP.NF,.1). 60 TO 360
1604 EVAL=STACK (1)

1605 350 RETUAN

1606 360 EvaL=N,N

1607 RETURN

1608 END
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Subroutine pack

1609 SURROUTINE PACY (FROM,TO,LENGTH)

1610 IMTEGER FROM(LFNGTH),TO(LENGTH),WORD(T)
1611 197=0

1612 N=LLEMGTH/4

1613 - LASTSLENGTH=4 *N

1614 IF (N.,EQ.0) GO YO0 10.

1615 DO S J=1,N

1616 ENCODE (WORD,1) (FROM(IPT+I),I=1,4)
1617 1 FORMAT(4AY)

16187 TO(I)=WORD (1)

1619 S IPT=1PT+4

1420 10 IF (LAST.FR,0) GO TO 20

1621 WORD(1)="? '

14622 ENCODF (WORD,1) (FROM(IPT+I),I=1,LAST)
1623 TO(N+1)Y=WORD (1)

1624 2N RETURN

1625 END
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Subhroutine parse

1626 SURRNITIME PARSE(FXPR,LINAMES ,M,ERPR,L,LISTTY,LLISTERR)

1627 LOGICAL FRR,POP,NUM,CALLFD

1628 INTFGFR EXPR(1),NAME(R) ,BLANK,TM(2,9),SYMRNL(4L4L),TO2,R0OW,COLUMN,C,
1429 TELFMNT ,SWITCH,TNDFX,TYPF(41),C0LS(44) ,NAMFS(2,81),VARSLE(2),
1630 - 2CHARS(47)Y,CO0DES(L7)

1631 COMMON /FVALPR/ TYPE,L,ICT,POLISH

1632 NIMEMSTINON 2POLISH{41),STACK(4)

1633 DATA TM/12,32,0,81,2+41,0,2*51,0,2%61,0,2%71,101,33,92,93
1634 T 1521522,23,113,32,33/4UNARYLDIV,PROD,DIFF,PLUS/ =S es=ber=3er=2.r=1./
1635 DATA COLS/26%1,11%9,8,3,2,5,4,64s7/,SYMROL/'A','B',*'C','D!,
1636 T VRV, VRN, NG, VY, VT, gt gt iyt gt apt_iqt it gt
1637 2 VSTV, NUNLIYY L N, XYY, N2, 0N, N 00 1 a0 150 L ren e
1638 TONRY, Q0,0 0 e ) (0,0 ) L, PAREN,CALLEN/ e s FALSE,/
1639 4 ,RLANK/' '/ ~

1640 C INITIALIZATION

1641 TF(CALLED) GO TO 20

1A4°2 CALLEN=_TRUE,

1643 CALL INITC(CHARS,CODES,47,3YMBOL,44) )

1644 20 ERR=_.FALSE,

1445 ROW=1

1646 TOP =0

1647 1=0 )

16448 c=9

1649 C CONSTRUCT POLISH FORM VIA TRANSITION MATRIX TM

1450 0 C=Cc+1 :

1651 C ARF THERE MORF CHARACTERS TO PROCESS IN EXPR ?

1652 IF (CL.LF.L) GO TO 59

1653 IF(ROW,FA.T1) GO TO 460

1654 IF (POP) GO TO 250

1455 TF (NUMY 60 TO 40

1656 SWITCH=1

1657 ¢ GO FIND VALUE AND IMSEPT IN POLISH STRING

1658 60 TO 3710

14509 L0 SWITCH=?

1660 € G0 EVALUATE CONSTANT AMD INSERT IM POLISH STRING

14661 Ao TO 420 : :

1662 € AET THE CHARACTER, DETERMINE TASX {(JOR) AND NEXT=-STATE (ROW),
16673 SN NEXT=£XPR(C()

1664 CALL FIMD(S4L8B8S,NEXT,J,CHARS,CNDESLL7)

1665 COLUMN=COLS(I)

1666 ELEMNT=TM(ROW,COLUMN)

1667 JOB=FLEMNT /10

1668 ROW=MON(ELEMNT,10)

1669 GO TO (460,30,70,130,140,150,166,170,180,230,240), JOS8

1670 0 TO 48S ' .

16471 C START AN ITEM

1472 60 MAME(1)=NEXT

167% NCHAR=1

1674 POP=_FALSE,

1875 ' MymM=_FALSE,

1676 GO TOH 3N

1677 C ADD CURRENT CHARACTER TGO PARTIALLY BUILT ITEM

1678 70 NCHAR=NCHAR®+1

1679 NAME (MCHAR) =NEXT

1480 0 Tn 3IN

1481 80 IF (POP)Y 0 TO 10N

1682 PoP=_TRUE. '

1683 1F (NUM) GO TO 20
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1484
1685 €
1486
1AR?
T6RR ¢
1689
1490
1491
1692
1493
14694
1698
1696
1697
1698
1699
1700
1701 ¢
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712 ¢
1713
1714
1718
1716
1717 ¢
1717
17109
1720 ¢
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732 ¢
1733
1734
1738
1734
1737
1738
1739
17640
1741
1742
1743

on

1nn

110

120

130
140
150
160

170

120

1en

200

210

220

230

240

250

SWITCH=T
GO FIMM VALUE AND INSERT IN POLISH STRING
0 T 270
SUIT(‘ H=4
G0 EVALUYATE COANSTANT AMD INSERT IN POLISH STRING
GO TO 420
IF (TNP_EQ.0) 6O TO 120
IF (CODF LT .,STACK(TOP)) GO TO 120

SWITCH=S

VALNF=STACK(TOP)
INDEX=VALUE '
G0 TO 470

TOP=TOP=-1
Go To 10N

TOP=TNP+1
STACK(TOP)=CODE
GO Ta 20

SET CODE FOR OPERATOR AND GO PROCESS ITEM

CONE=NIFF
60 TO 8D

CONE=PLUS
G0 TO R0

CODE=DLY
GO TO 80

CNNE=PRAOD

G0 TN R0
CONE=IMARY
GO TO 120
RIGHT PAREN SEMSED, INSERT ITEW IN POLISH AND POP STACK
IF (POP) GO TO 20N
PHP=_TRUE,
TE (MUMY GO TO 190
SWITCH=4 ‘
GO FIND VALUE aND INSERT IN POLISH STRING
60 TO 370
SWITCH=?
GO FYALUATE CONSTANT AND INSERT IN POLISH STRING
GO TO 4720 g
IF (TOP,EQ.0) GO TO 44N
TF (PAREN,EN.STACK(TOP)) GO TO 220
SWITCH=R .
VALUESSTACK(TOP)
INDEX=VALUE
G0 TO 470
TOoP=TOP=1
GO Tn 20N
TOP=TOP~1
60 TN 3N
LEFT PAREN SENSEND, INSERPT IN STACK
TOP=TAP+1
STACK(TOO)=PAREN
GO To 30
NAME(1)=NEXT
MCHAR=1
NUM= TRUE.,
POP=,FALSE,
GO Tn 2N
IF (T0P_FA,N) 60 TO S10
SWITCH=Q ’
VALIIE=STACK(TOP)
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1744 IF(VALUE,EQ.,PAREN) GO TO 460

T 1745 INDEX=VALUF
1746 GO TO 470
1747 260 TOP=TNP=-1
1748 G0 TO 25N
1749 € GET INNEX ASSNHCIATED WITH NAME
1750 37N NCHAR=NCHAR+1 ‘
1751 TF (MCHAR,GT.%) GO TO 390
1752 ¢ PAND NAYE WITH OLAMNKS
1751% DO 3IR’N J=NCHAR,R

1754 8N NAME(J)=RLANK
1755 390 FNCODE (VARRALE,»39S) NAME
1756 295 FORMAT(2AT)

1757 DO 400 J=1,N |
1758 IF (VARBLE(T1) EQ.NMAMESC1,J) JAND VARPRLE(2).FA,NAMES(2,J)) GO TO 410
1759 400 CONTIMUE

1760 WRITFE (LISTTY,49N) VARALE

1761 WRITE (LISTERR,490N) VARBLE

1762 GO TO 460

1763 410 INDFX=J

1764 GO TO 47N

1769 € FVALUATE A COMSTANT

1766 420 VALUE=CONV(NAME,1,NCHAR,(0,FRR)

1767 INDEX=0

1768 IF (ERR) GO TN 440

1769 470 I=14+1 .

1770 POLISH(IY=VALUE

1771 TYPE(I)=INDEX

1772 GO TN (250,250,100,100,110,200,200,210,260), SWITCH
1773 460N ERR=,TRUE, '

1774 € GARSE=0,0

1778 425 WRITE (LISTTYLA8D)(EXPR(JI,JI=1,L)

1776 WRITE (LISTERR,4BNI(EXPR(J),,JI=T1,L)

1777 5110 1CT=1

1778 RETURN

1779 480 FORMAT (/' ERPOR IN EXPRESSION ',80A1)
1730 490 FORMAT (/' UNDEFINED NAME ' ,244)
1781 END
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PR = S

1782

1783
1784
1785
1786
1787
1788
1789
1790
1791
1792

1793 .

1794
1795
1796
1797
1798
1790
1200
1201
1202
1803
1204
1205
1806
1807
1208
1809
1810
1811
1812
1813
1814
1815
1216
1817
1818

1219

1820
1221

1822

1223
1824
1225
1226
1827
1228
1829
1830
12314
1237
1233
1234
1235
1836
1237
123
1239

130

140

150

160

170

180

190

191

Suhroutine plot?

SURRONTINE PLNT2(XMAX,XMIN,YMAX,YMIN,WPRANT,SI2E)
LOGICAL KNHOR,WPLOT,UNDERS(ST) ,UPRNT
INTFGER LAnEL(1),xLAn(1),pLAq<1S),PxLAa(1S).cn,wL,uscan.HFAoG,
1 TFORM,HC,BL
DIMENMSTION ARNOS(11)
COMMNN JUNTTS/ HFADC(O?)pTFOR"(A);INPUT:LI§TPR,LISTTY,LI%TERR
COMMON /BULKSTOR/ IMAGE(23760),RASSYM
COMMON /PLNATS/ XMIN1,YMIN1.ov,DH,wPLOT,<CALE,UN06Rs,YMX,Aanos
DATA HC,NCLBL,USCORE/ =, 41,1 2,1 1y
WRLNT=WPRNT
IF (WPRNT) 60 TO 130
SCALE=SI2E
XMINTI=XMIN
YMINT=YMIN
DY=XMAY
DH=YMAYX
TFCABS(NY=XMINT) LT, 1. F=A) DVY=XMINT+1,0
IF(ABS (DH-YMINT) ,LT,1.,E=H) DH= YMIN1+1 0
RETURN
YMYSYMAX
DV=(XMAX=-XMINY/10DN,
DH= (YMAX-YMIN) /SO,
DO 140 I1=1,11
ARMAS(TII=(XMIN+FLOAT((1=1)*10)*DV)
PO 150 1=1,10302
IMAGE (1) =8L
no 1810 1=1,51
UNDERS(T)=,TRUE,
12=1+101
11=12-101
KNHOR=MAD(I=1,10).ME.N
IF (XNHOR) GO TO 170
DO 140 J=11,12
IMAGE (J) =HC
COMTIMUE
po 180 J=11,12,10
IF (XNHOR) GO TO 180
IMAGE(J)=NC
CONTINYE
XMINT=XMIN=-DV/2,
YMINT=YMIN=OH/2.
RETURNM
ENTRY PLOTI(CH,X,Y)
PUMT=(X=-XMINT)/DV
PYMI2=(Y=-YMINT)/DH
IF (WPLOT) 60O TO 100
CALL SyManlL (nuUMI=0,05,nuv2=-0,07,0,14/SCALE,CH,D,3,1)
RETURN
J=(ST1=INT(PU2)=1)* 101+ INT(DUMI) +1
MOT=IMAGE(J) ’
TF(NPT ,FQ. RL) GO TO 191
IF(NPT . FQ,HC) GO TO 191
JE(NPT LEQ, NC) GO TO 191
I=(J=-1)/71014#+1
UNDFRS(TI)=_FALSE,
IMAGFE(J+S151)=ySCORE
IMAGE (J)=CH

RETURY
URN 108



1840 EMTRY PLOTL(NL,LARFL,NXL,XLAR)

t361 IF (WPLATY GO TN 2AQ0

1R472 CALL PACK(LAREL,PLARA,NL)

1843 CALL PACK(XLAR,PXLAS,NXL)

1244 CALL AXIS (0_.N,0 N,0LARNL,7.0,00.0,YMINT,DH)
1845 CALL AXTS (N 0,N.0,PXLAR,,=NXL,10.0,N.N,XMINT,DV)
1R46 CALL PLOT(15.0,N.0,-3%)

1847 . RETURN

1R48 200 WRITE (LISTPR,TFORMIHEANG

1849 DO 2?20 1=1,61

1250 WL=RL

1851 TF (I.LELNL) WL=LASFEL(I)

1252 o I2=1+101

1853 M=12=-10N

1854 IF (MODC(TI=-1,10),FQR.0) Gn TO 210

1R55 WRITE (LISTPR,20S) WL, (IMAGE(J),J=11,12)

1956 205 FORMAT(1X,A1,9%X,121A1)

1857 GO TO 221 .

1858 210 CONTINUE

1859 . ORDNO=(YMX-FLOAT(I=1)*DH)

1860 WRITF (LISTPR,215) WL:ORDNO;(IWA(E(J)'J-[1112)

1261 215 FORMAT(I1X,A1,FR,3,1%X,12141)
1862 221 IF(UMDERS(I)) GO TO 220

1863 I1=11+5151
1864 I12=12+5151
1R6S WRTTE (LISTPR,22?)(IMAGE(J),Ji=11,12)

1866 222 FORMAT('+',10%X,121A1)
1267 227 CONTINUE

1861% WRITE (LISTPR,225) (ABNNS(J)Y,J=1,11)
1240 2258 FORMAT (THAF14,.3,10F 10, 2)

1870 WRITE (LISTPR,240) (XLAB(J),J= 1;NXL)
1271 RETURN

1872 2640 FORMAT (' ',50%,7N04a1/7/7)

1873 END

Sybroutine c¢clear

1874 SURROUTINE CLEAR

1275 INTEGER COLUMM,WINTH,STZELAREA(L) ,BLANK,PAD(RS)
1276 INTEGER PAGE(137,180),FORMAT(1),STRPING(33)

18727 COMMON JUNITS/ HEADG(O2),TFORM(4L) ,INPUT,LISTPR,LISTTY,LISTERR
1878 COMMNAN /RULXSTOR/ PAGE,RASSYM

1279 DATA SLANK/' Y/

1880 Do 10 J=1,180

1881 0o 10 1=1,132

1822 10 PAGE(I,J)=08LANK

1887 GO0 TO SO

1884 ENTRY PSU(LINF}COLUWMIRS:FORWAT)SIZE)

1885 ENCODE(AREA,FNRMAT) RS

1286 NDECONF(AREA,1S) (PAGE(COLUYN+I=-1,LINE),I=1,812¢€)
1887 15 FORMAT(132A1)

1888 GO To 50

1R89 EMTRY SAW(LINE,COLUMN,STRING,SIZE)

1290 ' DECODE(STRING,15) (PAGF(CALUMNSI=1,LINE),I=1,S12E)
1991 G0 T0 SO0

1892 ENTRY OUTPUT(LENGTH)

18493 N0 ) J=1,LENGTH

1294 IN WRITFE (LISTPRL,LNI(PAGE(T,J)»1=1,132)

1895 4N FORMAT(® ',132A1)

1R9A4 SN "ETHARN . 109

1897 END
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Subroutine init

. 189R SURROUTINF INIT(CHARS,CODFS,M,SYMIOL,N)
1R99 INTEGER FILLER,CHARS(1),CODES(T1),SYMBOL(T)
+1900 NATA FILLER/'VOID'/
K 1901 DO 10 T1=1,%
1902 10 CHARS(I)=FILLER
1903 NO 4N TCODE=T,M
1904 TCHAR=SYMROL(ICODE)
1905 L=1ARS{ICHAR)
1906 J=L/M
1907 [=L=-M*)
19008 1IF (MAN(IL,MY,ER,.D) J=1
1009 20 TF (CHARS(I+1),EQ,FILLER) GO TO 30
1910 I=MOD(T+J,M)
1011 GO TO 20
1912 30 CHARS(I+1)=ICHAR
1913 40 CONES(I+1)=ICODE
19014 RETURN
1915 END
" Subroutine find
1914 SUBROUTINE FIND(*,ISYYBL,K0DE,CHARS,CODES,M)
1917 INTEGER CHARS(1),CODES(1),FILLER
5 1918 DATA FILLFR/'VOLID'/
1919 L=TABS(ISYMBL)
. 1920 J=L/M
1921 [=L=-M*y
1022 IF (MODCJoM)EQ.0) J=1
1023 SN ICHAR=CHARS(I+1)
1924 IF (ICHAR.FQ,.ISYMRL) GO TO 60
1925 IF (ICHAR,FQ,FILLER) RETURN 1
1926 1=MOD (T+J,M)
1927 Go T0 50
1928 60 XNONF=CODES(I+1)
1929 RETURN
1930 END
Subroutine side
1931 SUTROUTINE SIDF (T,X,Y)
1932 CCT=C0S(1.74533E=24T)
1933 ST=SIN(1,74533E=2#T)
1934 Do 10 1=0,9
1935 AL=N,903+*]
1935 BL=AL+N,.90%8
1937 TH=2
1938 IF (1',EN_,0) TH=X
1039 CALL PLOT(X+AL*CT -N. 0°6603*ST n OS*CT,Y+ALtST+O NRE4NZ+C T~
. 1940 X %)
1041 cALL °Lor<x+AL*rr,v+nL*qr,xH>'
1942 CALL PLNT(X+BL*CT,Y+RL*ST,?)
T1043 IF (I.NF,Q) CALL PLOT(X+B3L*(CT-0. 0R6603*§T+n ns*cr,
1944 X YH+RL*ST+D,0NS*ST+0, DQAAH!*CT,?)
1945 10 COMTIMNUYFE ‘
1044 RETURN
1047

END

N.,05+ST7,



948
1949
1950
1951
1952
1953
1054
1955
1054
10957
195R
1059
1960

1961

1942
1963
1064
1065
1966
1867
19648
1049
1070
1971
1972
1073
1074
1975
1976
1977
1978
1079
198N
1921
1982
1983
1984
1985

1926

1987
1988
1989
1990
1991
1992
1093
1994
1995
1004
1007
1998
1999
2000
2001

2002

2103
2NN
2005

Subroutine files

SURROUTINE FILES (IN,N) '

FXTFRNAL QCC(descr1otors),DELETE(descr1Dtors)

IMTEGFR ANSWERLLINFS(RT),HEANG,TFORM

CHARACTER TAPEPT*K,INFILE*3?,PRFILE*T2,RLANK*3?

COMMON JUNITS/ HFA“G(Q?);TFORM(L)aINPUT:LTSTﬂR:LlﬁTTY;LISTERR
DATA SLANK/"™ '/

TR0 TO (30,10n,50, 7014“)9011001140)1N

(wme=

10
15

20

18
10

(mm=-

30
35

(mm—-

40

C----

50
55

21

23
2?

(=

70

(omm-

9N

.

100

110
120

126
125

OPEN INPUT FILF,
PRINT 15
FARMAT (/'Fnter Input File 3 ',9%)
RFEAD 20,INFILFE
FORMAT (AR?2)
IF (INFILE.ERLBLANK) STHP
OPEN (INPUT,FILE=INFILF,FORM="formatted” ,MODF="in",SRR21])
RETURN
PRINT 19,INFILFE .
FORMAT (/'Cannot attach to file ',a32)
CLASE (INPUT)
GO TO 10 B
OPEN PRINTFR FILE.
PRINT 35§
FORMAT (/'Enter Pr1nt9r File ¢ ',%)
READ 2N,PRFILF
OPEM (LISTPR,FILE=PRFILFE,FORM="formatted” ,CARRIAGE=_TRUE ,,»
1 DEFEDP=, TPHE.,MODF'"out")
RETURN
CLOSE FILE,
CLOSE (IN)
RETIRN .
NPEN TAPE UNMIT FOR CALCOMP pLOT' IF NEEDED,
PRINT §S :
FARMAT (/'1s any oortion of this run aoing to plot tane ? ',%)
READ 21 ,ANSWER
FORMAT(AZ)
IF (AMSWER NE."yes ") RETURN
PRINT 23 .
FORMAT (/*Fnter b-character olot tape number : ',3%):
READ 22,TAPERPT
FORMAT(AR)
CALL SCC('=un',*'15','=tpt,'~nm!,TAPEPT) -
RETURN
RFESET STATUS OF CALCOMP,
1F (ANSWER, EQ."ye: ") CALL SCC('~reset')
RETURN _ :
NOPEN SCRATCH FILE FOR LISTING E£RRORS,
NPEN (LISTFRR,FILF="ERRORS,list",FORM="formatted" ,MJDE="inout’)
RFTURN
COPY FARQORS FROM SCRATCH FILE TO DRINTER FILE,
REWIND LISTERR
Isw=0
READ (LISTERR,120,END=110) LINFS
FORMAT (33A4)
IF (ISW. NELO) CO TO 128
1Sw=1"
WRITTE (LISTPR;TFOR“) HEADG
WRTITE (LISTPR,124) - :
FORMAT (//5%X,'ERRNR MESSARES A"n RUIN cnnnITIONs N
_NDIT"(LIQTPR,17H) LINES

n.



“ono6
3007
2008
20N9
2010
5011
2n12
2013

(o=

140

GO TO 110
REWIND LISTERR
RETURN

CLNSE AND NELFTF SCRATCH FILE,

CLNSE (LISTERN)

CALL DELETE ("erRORS,.list")
RETHURN

END

112





