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I NTRODUCT ION 

The original PETCAL (PETrologic CALculations) program 
(Bingler and others, 1976) was published before the advent of 
widespread use of personal computers. This version of PETCAL 
is adapted for use with IBM-compatible personal computers 
using BASIC (Beginners All-purpose Symbolic Instruction Code) 
language. The program has been rewritten to simplify programing 
logic so the program may be expanded by the user in incorporate 
additional petrologic manipulations. The program is also 
designed to be easy to use with only a minimum of experience 
with personal computers and is interactive in a simple manner, 
Various short-form BASIC commands have been avoided to make use 
of the program compatible with as many systems as possible and 
with various versions of BASIC. 

Required to use the program are an IBM-compatible computer 
with a BASIC language compiler and an on-line printer. The 
PETCAL program and its companion PETDAT program are available 
on diskette from the Nevada Bureau of Mines and Geology for a 
modest cost. 

This program is an extension of PETCAL (Bingler and others, 
1 9 7 6 ) .  This report gives additional information and serves as 
a supplement. Since the program has been rewritten ans extended, 
a full listing of the present program is given in Appendix A and 
a sample output listing is given in Appendix B. Many petrulogic 
indices, as additions to those in the original PETCAL (Bingler 
and others, 1976), have been added to the program and explained 
in Section 2 of this report. 

Also included in this report is a short BASIC program to 
create a datafile for PETCAL called PETDAT (PETrologic DATa) 
that is presented is Appendix C. The PETDAT program offers the 
flexibility of creating permanent dataEiles for PETCAL which 
can be stored for future use and be quickly accessed. 



3.  
SECTION 1. 

USING PETCAL 

A f t e r  l o a d i n g  t h e  program u n d e r  t h e  BASIC l a n g u a g e ,  
b e  s u r e  t h e  p r i n t e r  i s  o n  and t h e  "CAPS LOCK" i s  a c t i v a t e d  
on t h e  k e y b o a r d .  The p rogram i s  t h e n  r e a d y  t o  r u n .  

The f i r s t  s t a t e m e n t  t o  a p p e a r  on t h e  CRT w i l l  be :  

I S  DATA I N  SEPARATE DATAFILE ( Y / N )  ? 

S i n c e  t h e  program i s  w r i t t e n  t o  a c c e p t  i n p u t  f rom a  s e p a r a t e  
d a t a f i l e  o r  one  s a m p l e  a t  a  t ime, a  "N" r e s p o n s e  means t h a t  
d a t a  i s  t o  b e  e n t e r e d  o n e  s a m p l e  a t  a  t i n e  a n d  t h e  n e x t  
p rogram s t e p  w i l l  b e  s k i p p e d ;  a  I t  Y " r e s p o n s e  r e q u i r e s  t h a t  a  
p r e e x i s t i n g  d a t a f i l e  h a s  b e e n  c r e a t e d  ( s ee  t h e  PETDAT program 
i n  Appendix  C )  and w i l l  b e  c a l l e d  i n t o  t h e  p r o g r a m  i n  t h e  
n e x t  s t e p .  I f  t h e  p r e v i o u s  a n s w e r  was "Y" t h e n  t h e  program 
w i l l  r e s p o n d  w i t h :  

ENTER DATAFILE NAME ? 

E n t e r  t h e  name o f  t h e  d a t a f i l e  t o  be  c a l l e d  i n t o  t h e  program.  
I f  t h e  d a t a  i s  b e i n g  c a l l e d  f rom a  d a t a f i l e ,  t h e  program w i l l  
c a l l  f o r  t h e  n e x t  two r e s p o n s e s  below.  A f t e r  t h e  t h e  second  
q u e s t i o n  h a s  b e e n  a n s w e r e d ,  t h e  program w i l l  p r o c e e d  t h r o u g h  
t h e  d a t a f i l e  u n i n t e r r u p t e d  u n t i l  o u t p u t  t o  t h e  p r i n t e r  i s  
c o m p l e t e d .  The message  " I n p u t  p a s t  end i n  350"  i n d i c a t e s  t h a t  
o u t p u t  i s  c o m p l e t e .  

Whether  o r  n o t  t h e  d a t a  i s  t o  b e  c a l l e d  f r o m  a  s e p a r a t e  
d a t a f i l e ,  t h e  n e x t  p rompt  w i l l  b e :  

SHALL I USE NORMALIZED OXIDE VALUES ( Y / N )  ? 

T h i s  o p t i o n  i s  u s e d  t h r o u g h o u t  t h e  p rogram a n d  c a n  o n l y  b e  
c h a n g e d  by  e x i t i n g  t h e  program and r e s t a r t i n g .  I f  "Y" t h e n  
a l l  i n p u t  v a u e s  w i l l  b e  n o r m a l i z e d  t o  t o t a l  1 0 0  p e r c e n t .  

The n e x t  prompt i s :  

SHALL I RECALCULATE FE203-FEO ( Y / N )  ? 

T h i s  o p t i o n  i s  d e s i g n e d  f o r  u s e  when t o t a l  i r o n  i s  g i v e n  a s  
e i t h e r  F e 2 0 3  o r  a s  FeO. A "Y" r e s p o n s e  w i l l  r e c a l c u l a t e  
t h e  i r o n  t h r o u g h o u t  t h e  e n t i r e  program and c a n  o n l y  be 
c h a n g e d  by  e x i t i n g  t h e  p rogram and t h e n  restarting. The i r o n  
v a l u e s  a r e  r e c a c u l a t e d  u s i n g  t h e  f o r m u l a :  

w i t h  t h e  " e x c e s s  c o n v e r t e d  t o  FeO, a s  s u g g e s t e d  by I r v i n e  and 
B a r a g a r  1 1 9 7 1 ) .  For  b a s a l t i c  r o c k s  (SiO2 < 5 3 % )  t h e  r a t i o  i s  
a d j u s t e d  s o  t h a t :  

a  v a l u e  t y p i c a l l y  no t  e x c e e d e d  by u n o x i d i z e d  modern b a s a l t s  
(Hughes  and Hussey,  1 9 7 6 ) .  



I f  t h e  d a t a  i s  n o t  b e i n g  c a l l e d  f r o m  a  s e p a r a t e  d a t a f i l e  
t h e  program w i l l  t h e n  p r o m p t :  

ENTER SAMPLE NUMBER ? 

E n t e r  t h e  sample  number ( n a m e )  i n  any  c o m b i n a t i o n  of c h a r a c t - e r s  
and  o f  any  l e n g t h .  

The n e x t  s e r i e s  o f  p r o m p t s  w i l l  b e  f o r  t h e  i n p u t  d a t a  
i n  w e i g h t  p e r c e n t ,  o n e  v a l u e  a t  a  time. WARNING: a  v a l u e  o t h e r  
t h a n  z e r o  must b e  e n t e r e d  f o r  e a c h  o x i d e  e x c e p t  P205 and MnO, 
o t h e r w i s e  d i v i s i o n  by  z e r o  may o c c u r ,  a n  e r r o r  message w i l l  
a p p e a r ,  and t h e  p rogram w i l l  t e r m i n a t e .  A v a l u e  o f  z e r o  may 
b e  e n t e r e d  f o r  e i t h e r  F e 2 0 3  o r  FeO i s  t h e  i r o n  v a l u e s  a r e  t o  
b e  r e c a l c u l a t e d .  Then se r ies  o f  p r o m p t s  w i l l  a p p e a r  a s  f o l l o w s :  

INPUT S102 ? 
INPUT AL203 ? 
INPUT FE203 ? 
INPUT FEO ? 
INPUT MGO ? 
INPUT CAO ? 
INPUT NA20 ? 
INPUT K20 ? 
INPUT TI02 ? 
INPUT P205 ? 
INPUT MNO ? 

The program w i l l  t h e n  a s k :  

I S  THE DATA CORRECT ( Y / N )  ? 

I f  t h e  d a t a  i s  i n c o r r e c t ,  t h e n  e n t e r  " N u  a n d  r e e n t e r  a l l  o f  
t h e  d a t a .  I f  t h e  d a t a  i s  c o r r e c t ,  e n t e r  "Y" and t h e  program 
w i l l  p r i n t  o u t p u t  t o  t h e  p r i n t e r .  A s a m p l e  o u t p u t  i s  g i v e n  
i n  Appendix  B .  A f t e r  o u t p u t  i s  c o m p l e t e  f o r  t h a t  s a m p l e ,  
t h e  p rogram w i l l  a s k :  

ANOTHER SAMPLE ( Y / N )  ? 

I f  "N" i s  e n t e r e d ,  t h e  p rogram w i l l  b e  e x i t e d .  I f  "Y" i s  
e n t e r e d ,  t h e  p rogram w i l l  r e c y c l e  t o :  

ENTER SAMPLE NUMBER ? 



5. 
PETROLOGIC INDICES 

The following petrologic indices have been added to the 
PETCAL program. For other petrologic indices generated by 
the program see Bingler and others (1976). 

FELSIC-MAFIC INDEX 
The felsic-mafic index, originally used by Segerstrom and 

Young (1972, p. 34-35), is defined as: 

SiO, + Na,O + K20 

FeO + Fe203 + MgO + CaO 

The index can be used in classifying rocks as in Table 1. 

Table 1. Felsic-mafic index classification 

Rock type 

Felsic-ma ic Felsic-mafic 
index f index2 

Extreme alkali granite (rhyolite) > 50 
Alkali granite (rhyolite) 25-50 >25 
Granite (rhyolite) 15-25 15-25 
Quartz monzonite (quartz latitel 10-15 10-15 
Granodiorite (rhyodacite) 7-10 7-10 
Quartz diorite (dacite) 5- 7 
Quartz diorite (quartz andesite) 5- 7 
Honzonite (latite) 3- 5 
Monzonite (latite) K20>3% 3- 5 
Trachyandesite K20<3% 3- 5 
Diorite (andesite) 2.1- 3 2- 3 
Gabbro (basalt) 1.4-2.1 1- 2 
Ultramafics ~ 1 . 4  <1 

1 Modification used in Bonham and Garside (1979). 
Original classification of Segerstrom and Young (1972). 

WEATHERING INDEX 
A chemical index for weathering of silicate rocks was 

proposed by Parker (1970) based upon susceptibility of 
different elements to weathering. The index is defined by the 
following expression 

where (X)a is the atomic proportion of element X defined 
as atomic percentage divided by atomic weight. The denominator 
is the bond strength of X with oxygen. Table 2 gives examples 
of the use of the weathering index. 



ALTERATION INDEX 
Ishikawa and others (1976) proposed an index for alteration 

of felsic rocks which is defined as the following expression . 
(in weight percent) : 

Table 2. Application of the weathering index 
to chemical analyses of profiles. From Parker (1970). 

k1gO + K20 X 100 
MgO + CaO + Nan0 + KzO 

Rottk 

S-I 

S-2 

T -1 

T-2 

E-1 

Wmdy 

Cohruct 

Khnu 

Bathwst 

lmaeU 

Cufro 

Guyn ' 

Murmndi 

Izawa and others (1978) suggest a value of 50 being an upper 
threshold for unaltered felsic rocks but must be used with 
caution. A high value indicates magnesium enrichment and 
alkali depletion. 

PERALUMINOUS INDEX 
The peraluminous index is defined by the following 

expression (in moles): 

Valun of the Index 

FrcJh mck .F \Vathered horizons 

78.2 . 71.8 68.3 433 34.6 30.3 

76.0 77.5 68.5 52.7 

82.7 76.0 75.2 62.9 52.9 4 9 5  

80.0 763  74.7 70.8 43.4 47.2 

75.9 65.2 61.2 69.7 31.7 22.4 

72.8 43.7 20.3 13.4 8.8 

70-0 50.9 6.7 2.3 2.1 

935  62.8 30.4 20.4 15.7 19.8 

87.7 64.7 4.7 4 5  4 5  4 5  5.6 13.6 

Si.9 838 11.9 6.8 6 11 3.1 

106.0 85.4 45.5 30.3 15.8 9.7 

89.4 1 8 0  29.6 27.6 19.7 18.8 28.1 

87.6 60.6 6 2 3  325 46.8 35.0 27.2 17.2 

PERALKALINE INDEX 
The peralkaline index is defined by the following expression 

(in moles): 

1 

Rock Type 

granite 

granite 

ganllc 

granite 

pmdiof i tc  

h~pttthcnceiidesite 

olivimandcsite 

W t e  

bnlt 

b l t  

hurt 

butt 

hnlt 



7. 
THETA INDEX 

The theta index was proposed by Sugimura (1968) as an 
indication of parental magma type. The index is defined by 
the following expression (in weight percent): 

SUITE INDEX 
Similar to the theta index, the suite index was proposed 

by Rittman (1962) as an indication of parental magma type and 
is almost constant for any one volcanic suite. The index 
is defined by the following expression fin weight percent): 

COMMONLY USED MAGMATIC SERIES 

This portion of the PETCAL program classifies the rock 
using a number of commonly used magmatic series. The user 
is cautioned to consult the cited references for a complete 
understanding of the classifications presented. 

ALUMINA SATURATION 
A commonly used classification scheme for alumina 

saturation was proposed by Shand (1943). The following is the 
classification (using mole numbers): 

peraluminous: A1203> Na20 + K20 + CaO 

metaluminous: A1203> Na20 + K20 but <Na20 + K20 +CaO 

subaluminous: A1203 about = Na20 + K20 ( + 0 . 5 )  - 

peralkaline: A1203< Na20 + K20 

IRVINE AND BARAGAR'S CLASSIFICATION 
Irvine and Baragar (1971) proposed classification of 

igneous suites into alkalic and subalkalic on the basis of a 
Na20 + K20 versus Si02 plot (fig. 1). They further subdivided 
the subalkalic series into tholeiitic and calc-alkalic series 
based on a plot of A1203 versus normative anorthorthite 
composition (fig. 2). 

MIYASHIRO'S CLASSIFICATION 
Miyashiro (1974) proposed a classification for non-alkalic 

series rocks on the basis of a plot of Si02 versus F e 0 * / ~ ~ 0  
(FeOik is total Fe calculated as FeO). Figure 3 shows the fields 
defined by Miyashiro. 

KUNO'S CLASSIFICATION 
Kuno (1968) proposed a means of classification of 

parental magmas on the basis of plotting Na2O + K20 versus 



F i g u r e  1 .  A l k a l i - s i l i c a  d iagram 
f o r  a l k a l i c  and s u b a l k a l i c  rock 
s e r i e s  o f  I r v i n e  and Baragar 
(1971) .  

l l r t i  l t r r  
100 80 60 40 20 0 

Normative An composition 

F i g u r e  2 .  Alumina-normative a n o r t h i t e  
c o m p o s i t i ~ n  diagram f o r  c a l c - a l k a l i c  
and t h o l e i i t i c  rock s e r i e s  o f  I r v i n e  
and Baragar  (1971).  

1 2 3 4  
F ~ & M ~ O  w t  % 

F i g u r e  3 .  S i l i c a -  FeO*/MgO diagram f o r  c a l c - a l k a l i c  
and t h o l e i i t i c  rock s e r i e s  o f  Miyashiro  ( 1974). 

F i g u r e  4 .  A l k a l i - s i l i c a  diagram f o r  t h o l e i i t i c ,  
h igh  a lumina,  and a l k a l i c  rock s e r i e s  of Kuno (1968) .  



SiO, (fig. 4). The boundaries of each field are defined by 
irregular curves that are approximated in the PETCAL program 
by straight line segments. 

MACDONALD AND KATSURA'S CLASSIFICATION 
MacDonald and Katsura (1964) defined two parental magma 

series on the basis of a plot of K20 + Na,O versus SiO, 
(fig. 5 ) .  

CHAPPELL AND WHITE'S CLASSIFICATION 
Chappell and White (1974) proposed the terms I-type 

(igneous) and S-type (sedimentary) to inicate the source of 
igneous melts. They used the expression (in moles): 

as the major parameter to define the two suites. If the ratio 
is >1.1 then the rock is likely to be S-type; if ~ 1 . 1  then the 
rock is likely to be I-type. Since other criteria are used, 
this classification generated by PETCAL should by applied 
with caution. 

IUGS VOLCANIC ROCK NAME 

The IUGS Subcommission on the Systematics of Igneous Rocks 
has proposed a chemical classification of volcanic rocks 
(Zanettin, 1984). The classification is based upon a plot of 
normalized weight percent Na20 + K,O versus SiO, (fig 6). 
Only the root names are generated by the PETCAL program 
without distinction as to sodic or potassic types. 



E ALKALI -  1 

OLIVINE 

THOLEllTlC 

F i g u r e  5 .  A l k a l i - s i l i c a  d iagram f o r  a l k a l i -  
o l i v i n e  and t h o l e i i t i c  rock  s e r i e s  o f  
MacDonald and Ka t sura  (1964) .  

F i g u r e  6 .  A l k a l i - s i l i c a  diagram showing r o o t  names f o r  chemical 
c l a s s i f i c a t i o n  o f  v o l c a n i c  rocks  ( Z a n e t t i n ,  1984, F i g .  1). 
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13.  

APPENDIX A .  PETCAL (version 2 . 1 )  program 

100 PRINT "REMEMBER TO TURN ON PRINTER FOR OUTPUT" 
110 PRINT "REMEMBER TO ACTIVATE 'CAPS LOCK'" 
120 DIM W(20),M(2O),N(20),2(30),MS(30) 
130 FOR A=l TO 30 
140 READ MS(A) 
150 NEXT A 
160 DATA QUARTZ, CORUNDUM, ORTHOCLASE, ALBITE, ANORTHITE 
170 DATA LEUCITE, NEPHELINE, KALSILITE, ACMITE 
180 DATA SODIUM METASILICATE, POTASSIUM METASILICATE 
190 DATA WOLLASTONITE, DIOPSIDE, HYPERTHENE, OLIVINE 
200 DATA CALCIUM ORTHOSILICATE, MAGNITITE, HEMATITE 
210 DATA ILMENITE, SPHENE, PEROVSKITE, RUTILE, APATITE 
220 DATA WDLLASTONITE(DIOPSIDE), ENSTATITE(DIOPS1DE) 
230 DATA FERROSILITE(DIOPSIDE), ENSTATITE(HYPERSTHENE) 
240 DATA FERROSILII 'E(HYPERSTHENE), FORSTERITE(OLIV1NE) 
250 DATA FAYALITE(OLIV1NE) 
260 PRINT 
270 INPUT "IS DATA IN SEPARATE DATAFILE (Y/N) ";AAS 
280 IF AAS="N" THEN 310 
290 INPUT "ENTER DATAFILE NAME ";ABS 
300 OPEN ABS FOR INPUT AS #1 
310 INPUT "SHALL I USE NORMALIZED OXIDE VALUES (Y/N>"; ACS 
320 INPUT "SHALL I RECALCULATE FE203-FEO (Y/N)";ADS 
330 FOR T=l TO 999 
340 IF AAS="N" THEN 370 
350 INPUT #1,SNS,W(1),W(2),W(3),W(4~,W(5),W(6),W(7~,W~8~,W~9~,W~1O~,W~ll~ 
360 GOT0 550 
370 INPUT "ENTER SAMPLE NUMBER ";SNS 
380 PRINT 
390 INPUT "INPUT 5102 ";W(l) 
400 INPUT "INPUT AL203 ";W(2) 
410 INPUT "INPUT FE203 ";W(3) 
420 INPUT "INPUT FEO ";W(4) 
430 INPUT "INPUT MGO ";W(5) 
440 INPUT "INPUT CAO ";W(6) 
450 INPUT "INPUT NA20 ";W(7) 
460 INPUT "INPUT K20 ";W(8) 
470 INPUT "INPUT TI02 ";W(9) 
480INPUT"INPUTP205 ";W(10) 
490 INPUT "INPUT MNO ";W(11) 
500 PRINT 
510 INPUT "IS DATA CORRECT (Y/N) ";AES 
520 IF AES="YU GOT0 550 
530 PRINT "REENTER DATA" 
540 GOTO 380 
550 LPRINT 
560 L P R I N T " S S S S S * * * * * S S S S S * * * * * S S S S S * * * * * S S ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ $ ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ S $ ~ ~ ~ ~ *  
570 LPRINT "SAMPLE NUMBER "SNS 
580 LPRIKT 



590 LPRINT "*+ INPUT DATA **" 
600 LPRINT "SI02";W(l),"AL203";W(2),"FE203";W(3),"FEO";W(4) 
610 LPRINT "MGO ";W(S),"CAO ";W(6),"NA20 ";W(7),"K20";W(8). 
620 LPRINT "TI02";W(9),"P205 ";W(lO),"MNO ";W(11) 
630 IF ADS="N" THEN 840 
640 IF W(1)>=52 THEN 710 
650 IF W(3)=0 THEN 670 
660 IF W(3)/(W(3)tW(4))=<.2 THEN 840 
670 Bl=W(4) 
680 W(4)=.816*W(4)+.735*W(3) 
690 W(3)=.204*B1+.184*W(3) 
700 GOT0 820 
710 IF W(3)=0 THEN 760 
720 IF W(3)<W(9)+1.5 THEN 840 
730 W(4)=.8998+(W(3)-W(9)-1.5)+W(4) 
740 W(3)= W(9)tl.S 
750 GOT0 820 
760 W(3)=W(9)+1.5 
770 IF W(4)>W(3)*.8998 THEN 810 
780 W(3)=0 
790 LPRINT "SS NORMS ARE CALCULATED ASSUMING NO FE203 SS" 
800 GOT0 820 
810 W(4)=W(4)-.8998*W(3) 
820 LPRINT "MODIFIED FE203= ";W(3) 
830 LPRINT "MODIFIED FED= ";W(4> 
840 B2= W(l)+W(2)+W(3)+W(4)+W(5)+W(6)tW(7)+Wf8)tW(9)tW(lO~tW(ll~ 
850 LPRINT "SUM OF OXIDES= ";B2 
860 IF ACS = "Nu THEN 940 
870 LPRINT "** NORMALIZED OXIDE VALUES a*" 
880 FOR J=l TO 11 
A90 W(J)=W(J)*lOO/B2 
900 NEXT J 
910 LPRINT "S102";W(l),"AL203";W(2),"FE203";W(3),"FEO";W(4) 
920 LPRINT "HGO ";W(S),"CAO ";W(6),"NA20 ";W(7),"KZO";W(8) 
930 LPRINT "TI02":W(9),"P205 ";W(lO),"MNO ";W(11) 
940 W(15)=.8998*W(3)+W(4) 
950 LPRINT 
960 LPRINT "+* MOLE NUMBERS +u" 
970 M(l)=W(1)/60.08 
980 H(2)=V(2)/101.96 
990 M(3)=W(3)/159.69 
1000 M(4)=W(4)/71.85 
1010 M(5)=W(5)/40.31 
1020 M(6)=W(6)/56.08 
1030 M(7)=W(7>/61.98 
1040 M(8)=W(8)/94.2 
1050 M(9)=W(9)/79.9 
1060 M(lO)=W(10)/141.94 
1070 M(ll)=W(11)/70.94 
1080 M(15)=W(15)/71.85 
1090 LPRINT "SIW;M(1),"AL":M(2),"FE+3":M(3),"FE+2";M(4) 
1100 LPHINT "MG";M(5),"CA":H(6),"NA";M(7),"K";(8) 
1110 LPRINT "TI";M(9),"P";MflO),"MN";M(ll) 
1120 LFRINT 



1130 LPRINT "** NIGGLI NUMBERS **" 
1140 B3=M~2)+M(5)+M(6>tM(7)tM(8)tM(ll)tM(l5) 
1150 LPRINT "AL";(M(2)*100/B3),"FM ";(M(15)+M(ll)+M(5>)*1OO/B3 
1160 LPRINT "C ":M(6)*100/B3,"ALK";(M(7)tM~8))+100/B3,"SIa';M~l~*lOO/B3 
1170 LPRINT "K ";M(8)/(M(7)tM(8)>,"MC ";M(S)/(M(lS)tM(ll)tM(5)) 
1180 LPRINT "TI";M(9)*100/B3,"P ";M(10)*100/B3 
1190 LPRINT 
1200 LPRINT "** OXIDE-SILICA RATIOS **" 
1210 LPRINT "AL203/S102 ";W(Z)/W(l) 
1220 LPRINT "FE203/SI02 ";W(3>/W(l) 
1230 LPRINT "FEO/SI02 ";W(4)/W(l) 
1240 LPRINT "FEO*/SI02 ";W(15f/W(l) 
1250 LPRINT "MGO/SI02 ";W(5>/W(l> 
1260 LPRINT "CAO/SI02 ";W(6)fW(1) 
1270 LPRINT "NA20/SI02 ";W(7)/W(l) 
1280 LPRINT "K20/SI02 ";W(8>/W(l) 
1290 LPRINT 
1300 LPRINT "** OTHER OXIDE RATIOS **" 
1310 LPRINT "NA20/K20 ";W(7)/W(8> 
1320 LPRINT "K20/NA20 ";W(8> /W(7) 
1330 LPRINT "FEO* ";W(15) 
1340 LPRINT "FEO*/MGO ";W(15)/W(5> 
1350 LPRINT "NA20 + K20 ";W(7)+W(8) 
1360 B5=(W(7)tW(8)+W(5)+W(15))/100 
1370 LPRINT "A:F:M= ";(W(7)+W(8>)/B5;W(15)/B5;W(S)/B5 
1380 BS=(W(7)+W(8)tW(6))/100 
1390 LPRINT "NA2O:K20:CAO ";W(7)/B6:W(8>/B6;W(6)/B6 
1400 LPRINT 
1410 LPRINT "MGO:AL203:(CAO+NA20+K20) (MOLE PROP.)" 
1420 B7=(M(2)+M(5)+M(6)+M(7)+M(8))/100 
1430 LPRINT M(5)/B7;M(2)/B7;(M(6)tM(7)tM(8))/B7 
1440 LPRINT 
1450 LPRINT 
1460 LPRINT "*+** NORMATIVE MINERALS ****" 
1470 FOR K=l TO 23 
1480 Z(Kf=O 
1490 NEXT K 
1500 FOR J=l TO 15 
1510 N(J)=M(J) 
1520 NEXT J 
1530 N(16)=N(6> 
1540 N(4)=N(4>+N(11> 
1550 IF N(10)>0 THEN 1570 
1560 GOT0 1640 
1570 Z(23)=N110) 
1580 N(6)=N(6)-3.33*N(lO) 
1590 IF N(6)>=0 THEN 1640 
1600 2(23)=N(16) 
1610 N(lO)=N(lO)-N(16)/3.33 
1620 N(6)=0 
1630 LPRINT " ROCK CONTAINS EXCESS P205 OVER CAO ";H(10)*141.94 



1640 IF N(4)<N(9) THEN 1690 
1650 Z(19)=N(9) 
1660 N(4)=N(4)-N(9) 
1670 N(9)=0 
1680 GOT0 1720 
1690 2(19)=N(4) 
1700 N(9)=N(9)-N(4) 
1710 N(4)=0 
1720 IF N(2)<N(8) THEN 1760 
1730 2(3)=Nt8> 
1740 N(2)=N(2)-N(8) 
1750 GOT0 1810 
1760 2(3)=N(2) 
1770 Z(ll>=N(8)-N(2) 
1780 N(2)=0 
1790 N(8)=0 
1800 GOT0 1970 
1810 IF N(2)<N(7) THEN 1860 
1820 Z(4)=N(7> 
1830 N(Z)=N(Z)-N(7) 
1840 N(7)=0 
1850 GOT0 1890 
1860 2(4)=N(2) 
1870 N(7)=N(7)-N(2) 
1880 GOT0 1970 
1890 IF N(2)<Nt6) THEN 1950 
1900 Z(5)=N(6) 
1910 N(2)=N(2)-N(6) 
1920 Z(2>=Nf2) 
1930 N(6)=0 
1940 COT0 1970 
1950 Z(5)=N(2> 
1960 N(6>=N(6>-N(2) 
1970 IF N(9)<N(6) THEN 2030 
1980 Z(20>=N(6) 
1990 N(9)=N(9>-N(6) 
2000 Z(22)=N(9) 
2010 N(6)=0 
2020 GOT0 2060 
2030 Z(20)=N(9) 
2040 Nf6)=N(6)-N(9) 
2050 N(9)=O 
2060 IF N(3)<N(7) THEN 2100 
2070 Z(9)=N(7) 
2080 N(3)=N(3)-N(7) 
2090 GOT0 2130 
2100 2(9)=N(3) 
2110 Z(lO)=N(7)-N(3) 
2120 N(3)=0 
2130 IF N(4)<N(3) THEN 2170 
2140 Z(17)=N(3) 
2150 N(4)=N(4)-N(3) 
2160 GOTO 2210 



2170 Z(17)=N(4) 
2180 Z(18)=N(3)-N(4) 
2190 N(3)=N(3)-N(4) 
2200 N(4)=0 
2210 D=N(5)+N(4) 
2220 I F  D=O THEN 2340 
2230 Dl=N(S>/D 
2240 D2=N (4) /D 
2250 I F  N(6)>D THEN 2320 
2260 Z(13)=N(6) 
2270 D=D-N(6) 
2280 N(S)=D*Dl 
2290 N(4)=D*D2 
2300 Z(14)=D 
2310 GOT0 2350 
2320 Z(13)=D 
2330 N(6)=N(6)-D 

2360 D4=K ( 1) -D3 
2370 I F  D4<0 THEN 2400 
2380 Z(l)=D4 
2390 GOT0 2930 
2400 D4=ABS (D4) 
2410 I F  D4<Z(14)/2 THEN 2460 
2420 Z(15)=2(14)/2 
2430 D5=D4-Z (14) /2 
2440 2(14)=0 
2450 GOT0 2490 
2460 Z(15)=D4 
2470 Z(14)=Z(14)-2*D4 
2480 GOT0 2930 
2490 I F  D5<Z(20) THEN 2540 
2500 2(21)=2(20) 
2510 D6=D5-Z(20) 
2520 Z(20)=0 
2530 GOT0 2570 
2540 Z(20)=Z(20)-D5 
2550 Z(21)=D5 
2560 GOT0 2930 
2570 I F  D6<4*2(4) THEN 2620 
2580 2(7)=2(4> 
2590 D7=D6-4+2(4) 
2600 Z(4)=0 
2610 GOT0 2650 
2620 2(7f=D6/4 
2630 2(4)=2(4)-D6/4 
2640 GOT0 2930 
2650 IFD7<2*Z(3) THEN 2700 
2660 2(6)=Z(3) 
2670 Db=D7-2*2(3) 
2680 2(3)=0 
2690 GOT0 2730 



2700 2(6)=D7/2 
2710 Z(3)=2(3)-D7/2 
2720 GOT0 2930 
2730 IF D8<Z(12)/2 THEN 2780 
2740 2(16)=2(12)/2 
2750 D9=D8-Z(12)/2 
2760 Z(12)=0 
2770 GOT0 2810 
2780 Z( 16)=D8 
2790 2(12)=Z(12)-2*08 
2800 GOT0 2930 
2810 IF D9<Z(13) THEN 2870 
2820 Z(16)=2(16)+Z(13)/2 
2830 2(15)=2(15)+2(13)/2 
2840 El=D9-Z(13) 
2b50 2(13)=0 
2860 GOTO 2910 
2870 2(16>=Z(16)tD9/2 
2880 2(15)=2(15)+D9/2 
2890 2(13)=2(13)-D9 
2900 GOT0 2930 
2910 Z(8)=E1/2 
2920 2(6)=2(6)-E1/2 
2930 LPRLNT 
2940 E2=Z(13) 
2950 E3=2 ( 14 
2960 E4=2(15) 
2970 Z(l)=Z(l>*60.08 
2980 2(2)=Z(2)*101.96 
2990 Z(3)=2(3>*556.64 
3000 2(4)=2(4)*524.42 
3010 2(5)=2(5)*278.2 
3020 2(6)=Z(6)*436.48 
3030 Z(7)=2(7)*284.1 
3040 2(8)=2(8)*316.32 
3050 Z(9)=2(9)*461.99 
3060 2(10)=Z(10)*122.06 
3070 2(11)=2(11)*154.28 
3080 2(12)=2(12)*116.16 
3090 2(13>=(Z(13)*216.55*D1~t~Z~13)*248.09*D2~ 
3100 Z(14)=(Z(14)*D1)*100.39t~Z~14)+D2)*131.93 
3110 Z(15)=(Z(15)*D1~*140.7+(Z(15)*D2)*203.78 
3120 2(16>=2(16)*172.24 
3130 2(17)=2(17)*231.54 
3140 2(18)=2(18)*159.69 
3150 2(19)=2(19)*151.75 
3160 2(20)=2(20)*196.06 
3170 2(21)=2(21)*135.98 
3180 2(22)=2(22)*79.9 
3190 2(23)=2(23)*328.67 
3200 2(24)=E2*116.16 
3210 Zt25)=E2*Dl*100.39 



3220 2(26)=E2*D2*131.93 
3230 Z(27)=E3*Dl*100.39 
3240 2(28)=E3+D2*131.93 
3250 Z(29)=E4*Dl*140.7 
3260 2(30)=E4*D2*203.78 
3270 FOR K=l TO 23 
3280 A=K 
3290 IF Z(K)=O THEN 3310 
3300 LPRINT HS(A),Z(K) 
3310 NEXT K 
3320 U=O 
3330 FOR K=l TO 23 
3340 U=U+Z(K) 
3350 NEXT K 
3360 LPRINT "* SUN *",U 
3370 LPKINT 
3360 FOR K=24 TO 30 
3390 A=K 
3400 IF Z(K)=<8.999999E-03 THEN 3420 
3410 LPRINT NS(A),Z(K) 
3420 NEXT K 
3430 LPRINT 
3440 LPRINT "** NORMATIVE RATIOS - CIPW **" 
3450 Fl=Z(3)tZ(4)+Z(5) 
3460 I F  Fl=0 THEN 4400 
3470 F2=F1/100 
3480 LPRINT "0R:AB:AN ";2(3)/F2;Z(4>/F2:Z(5)/FZ 
3490 F3=(Z(l)+Z(3)+2(4))/100 
3500 LPRINT "Q:OR:AB ";Z(l)/F3;Z(3)/F3;Z(4)/F3 
3510 F4=(2(1)+Z(3)tZ(4>+2(5))/100 
3520 LPRINT "Q:OR:ABtAN ";Z(l)/F4;Z(3)/F4:(2(4)+2(5))/F4 
3530 F5=2(6)tZ(7)+2(8) 
3540 F4=(FltFS)/100 
3550 LPRINT "LCtNE+KS:OR:AB+AN ";FS/F6;Z(3)/F6;(2(4)+Z(5))/F6 
3560 IF (Z(4)+2(5)+(5*2(7)/3>)=O THEN 4370 
3570 F7=(100*215)>/(2(4)tZ(S)+(5*Z(7)/3)) 
3580 LPRINT "NORMATIVE PLAGIOCLASE CONTENT= AN ";F7 
3590 LPRINT "NORMATIVE COLOR INDEX= ";Z(15)tZ(14)+2(13)tZI19~tZ~18)+2~17) 
3600 LPRINT 
3610 LPRINT "+* PETROCHEMICAL INDICIES **" 
3620 LPRINT "ALKALI INDEX " ; ( W ( 8 ) * 1 O O ) / ( W ( 7 ) t W ( 8 ) )  
3630 LPRINT "FELSTC INDEX ";(W(7)tW(8>>*100/(W(6)tW(7)tWI8)) 
3640 LPRINT "MAFIC INDEX ";(W(3)+W(4))*100/(W(3f+W(4)tW<5)) 
3650 
3660 LPRINT "ALKALINITY RATIO ";F8 
3670 LPRINT "BASICITY INDEX ";W(3)+W(4>+.5*(W(6)sW(5)) 
3680 LPRINT "SOLIDIFICATION INDEX ";(W(5)+10O)/(W(5)tW~l5)tW(7)tW(8)) 
3690 G1=2(5)+2.157*Z(25)tZ(29)+.70084*Z(27) 
3700 LPRINT "CRYSTALLIZATION INDEX ";GI 
3710 LPRINT "DIFFERENTIATION INDEX ";Z(l)t2(3)+Z(4)+Z(7)+2(6)+2(8) 
3720 LPBTNT "FELSIC-HAFIC INDEX ";(W(l)+W(7)+W(8))/(V(3)tW(4)+W(5)tW(6)) 
3730 G2=100*(.027S6*W(5)t.O2547*W(6)t9.213999E-O2*W(7)t.O8493*W(8)) 
3 7 4 0  LPRlNT "WEATHERING INDEX ";G2 



3750 G3=(W(5)+W(8))*100/ (W(5~tW(6~tW(7) tW(8))  
3760 LPRINT "ALTERATION INDEX ";G3 
3770 LPRINT "PERALUMINOUS INDEX ";lOO*(M(2)-M(6)-M(7)-M(8))/M(2) 
3780 LPRINT "PERALKALINE INDEX ";(H(7)+M(8>)/M(2) 
3790 LPRINT "THETA INDEX ";W(1)-47*(W(7)+W(8))/W(2) 
3800 LPRINT "SUITE INDEX ";(W(7>+W(8))*2/(W(l)-43> 
3810 LPRINT 
3820 IF H(2)>M(6)+M(7)+M(8) THEN 3870 
3830 IF M(2)>M(7)tM(8)+.OS*(M(7)+M(8)) THEN 3890 
3840 IF H(2)>M(7)+M(8)-.05*(M(7)tM(8)) THEN 3910 
3850 LPRINT "THE ROCK IS PERALKALINE (SHAND,1945)" 
3860 GOT0 3920 
3870 LPRINT "THE ROCK IS PERALUMINOUS (SHAND,1945)" 
3880 GOT0 3920 
3890 LPRINT "THE ROCK IS METALUMINOUS (SHAND,1945>" 
3900 GOT0 3920 
3910 LPRINT "THE ROCK IS SUBALUMINOUS (SHAND,1945)" 
3920 G6=W(7)+W(8) 
3930 G7=(-3.3539E-04)*(G6a6)t~.O12O3)*~G6A5)-~.l5l88~*~G6*4~ 
3940 G7=G7+(.86096)*(G6*3)-2.111*~G6*2)+(3.9492*G6~+39 
3950 IF W(l)>=G7 THEN 3980 
3960 LPRINT "THE ROCK IS ALKALIC (IRVINE & BARAGAR,1971)" 
3970 GOT0 4100 
3980 LPRINT "THE ROCK IS SUBALKALIC (IRVINE 6 BARAGAR,1971)" 
3990 IF F7<40 THEN 4020 
4000 IF W(2)>=12t.O8*F7 THEN 4070 
4010 GOT0 4090 
4020 G8=W(5)/((G6+W(15)+W(5))/100) 
4030 G9=(1.55S9E-12)*(G8^8)-(7.7142E-10)*(G8h7)t(l.5664E-07)*(G8A6~ 
4040 G9=G9-(1.6738E-05~*(G8^5)t(.0010017)*~G8~4~-~.O32552~*~G8A3~ 
4050 G9=G9+(.47776)*(G8"2)-(l11085)*(G8)+3O 
4060 IF tW(lS)/((G6+W(1S)+W(5))/100))>=G9 THEN 4090 
4070 LPRINT "THE ROCK IS CALC-ALKALIC (IRVINE & BARAGAR,1971>" 
4080 GOT0 4100 
4090 LPRINT "THE ROCK IS THOLEIITIC (IRVINE 6 BARAGAR,1971)" 
4100 IF Wt1)>=6.4*((W(15))/W(5))+42.8 THEN 4130 
4110 LPRINT "THE ROCK IS THOLEIITIC (MIYASHIR0,1974>" 
4120 GO'I'O 4140 
4130 LPRINT "THE ROCK IS CALC-ALKALIC (MIYASHIR0,1974)" 
4140 IF W(1)>57.5 THEN 4180 
4150 IF W<1)<3.047*(W(7)+W(8))+38.3 THEN 4270 
4160 IF W(1)<5.917*(W(7)+W(8))t37.4 THEN 4250 
4170 GOT0 4230 
4180 IF W(1)<9.26*(W(7)+W(8))-3.8 THEN 4270 
4190 IF W(1)>60 THEN 4220 
4200 IF W(l)<5.917*(W(7)+W(8))+37.4 THEN 4250 
4210 GOT0 4230 
4220 IF W(1)<6.667*(W(7)+W(8))+25.6 THEN 4250 
4230 LPKINT "THE ROCK IS THOLEIITIC (KUN0,1966)" 
4290 GOT0 4280 
4250 LPRINT "THE ROCK IS HIGH ALUMINA (KUN0,1966)" 
4260 GOTO 4280 
4270 LPRiNT "THE ROCK IS ALKALIC (KUNO,1966)" 



4280 IF W(1)>=2.71+(W(7)+W(8))+39 THEN 4310 
4290 LPRINT "THE ROCK IS ALKALIC (MACDONALD 6 KATSURA,1964)" 
4300 GOT0 4330 
4310 LPRINT "THE ROCK IS THOLEIITIC (MACDONALD 6 KATSURA,1964)" 
4320 IF (M(2)/(H(7)tM(8)+M(6)))>1.1 THEN 4350 
4330 LPRINT "THE ROCK IS PROBABLY I-TYPE (CHAPPELL & WHITE,1974)" 
4340 GOT0 4360 
4350 LPRINT "THE ROCK IS PROBABLY S-TYPE (CHAPPELL 6 WHITE,1974)" 
4360 GOT0 4390 
4370 LPRINT 
4380 LPRINT "SS THIS ROCK IS ATYPICAL - NO PLAG OR NEPHELINE $5" 
4390 IF 2(3)>0 THEN 4410 
4400 LPRINT "5s THIS ROCK IS ATYPICAL - NO PLAG OR K-SPAR $5" 
4410 LPRINT 
4420 LPRINT "ACCORDING TO THE IUGS CLASSIFICATION (ZANETTIN,1984)" 
4430 Hl=W(l)*lOO/B2 
4440 HZ=(W(7)+W(8))*100/B2 
4450 H3=2(15)*100/U 
4460 IF H1>45 THEN 4550 
4470 IF H2>3 THEN 4500 
4480 LPRINT "THE ROCK IS A PICROBASALT" 
4430 GOT0 5080 
4500 IF H3>10 THEN 4530 
4510 LPRLNT "THE ROCK IS A TEPHRITE" 
4520 GOT0 5080 
4530 LPHINT "THE ROCK IS A BASANITE" 
4540 GOT0 5080 
4550 IF H2>5 THEN 4590 
4560 IF H1>52 THEN 4590 
4570 LPRINT "THE ROCK IS A BASALT" 
4580 GOT0 5080 
4590 IF H1<4*H2+32.2 THEN 4740 
4600 IF H1>57 THEN 4630 
4610 LPRINT "THE ROCK IS A BASALTIC ANDESITE" 
4620 GOTO 5080 
4630 IF HI>-.25974*H2+65 THEN 4660 
4640 LPHINT "THE ROCK IS AN ANDESITE" 
4650 GOTO 5080 
4660 IF HI>-1*H2+77 THEN 4690 
4670 LPRINT "THE ROCK IS A DACITE" 
4680 GOT0 5080 
4690 IF (M(7)+M(8))/M(2)>1 THEN 4720 
4700 LPRINT "THE ROCK IS A RHYOLITE" 
4710 GOT0 5080 
4720 LPRINT "THE ROCK IS AN ALKALI RHYOLITE" 
4730 GOT0 5080 
4740 IF H1<1.88235*H2+35.58235 THEN 4950 
4750 IF HI>-1.31818*H2+58.59 THEN 4780 
4760 LPRINT "THE HOCK IS A TRACHYBASALT" 
4770 GOT0 5080 
4780 i F  H1>-1.566C7*H2t65.7 THEN 4810 
4750 LPRINT "THE ROCK IS A BASALTIC TRACHYANDESITE" 
4800 GOT0 5080 



4810 IF HI>-1.35*H2+73.395 THEN 4840 
4820 LPRINT "THE ROCK IS A TRACHYANDESITE" 
4830 GOT0 5080 
4840 IF H1>1.66667*H2+56.41667 THEN 4900 
4850 IF (M(7)+M(8))/M(2)>1 THEN 4880 
4860 LPRINT "THE ROCK IS A RHYOLITE" 
4870 GOT0 5080 
4880 LPRINT "THE ROCK IS AN ALKALI RHYOLITE" 
4890 GOT0 5080 
4900 IF (M(7)+M(8))/M(2)>1 THEN 4930 
4910 LPRINT "THE ROCK IS A TRACHYTE" 
4920 GOT0 5080 
4930 LPRINT "THE ROCK IS AN ALKALI TRACHYTE" 
4940 GOT0 5080 
4950 IF HI>-2.25*H2+65.3 THEN 5010 
4960 IF H3>10 THEN 4990 
4970 LPRINT "THE ROCK IS A TEPHRITE" 
4980 GOT0 5080 
4990 LPRINT "THE ROCK IS A BASANITE" 
5000 GOT0 5080 
5010 IF HI>-2.13636*H2+72.5545 THEN 5040 
5020 LPRINT "THE ROCK IS A PHONOTEPHRITE" 
5030 GOT0 5080 
5040 IF HI>-2.21739wH2t83.54348 THEN 5070 
5050 LPRINT "THE ROCK IS A TEPHRIPHONOLITE" 
5060 GOT0 5080 
5070 LPRINT "THE ROCK IS A PHONOLITE" 
5080 LPRINT 
5090 IF AAS="YU THEN 5130 
5100 PRINT 
5110 INPUT "ANOTHER SAMPLE (Y/N) ";AFS 
5120 IF AFS="N" THEN 5150 
5130 NEXT T 
5140 CLOSE #1 
5150 STOP 
5160 END 



APPENDIX B.  Sample O u t p u t  

S$$SS***u~$SSS$*****$SSsS~+*+*$sSSS*****SS~S~*+*++S$SS$+**++$SS$$ 
SAMPLE NUMBER ROCK SAMPLE 1 . 

** INPUT DATA *+ 
S102 55.8 AL203 18.1 FE203 6.9 FEO 0 
MCO 3.1 CAO 9.8 NA20 3.5 K20 1.5 
TI02 .9 P205 9.000001E-02 MNO .17 
MODIFIED FE203= 2.4 
MODIFIED FEO= 4.0491 
SUX OF OXIDES= 99.40911 
** NORMALIZED OXIDE VALUES ** 
S102 56.13168 AL203 18.20759 FE203 2.414266 

FEO 4.073168 
MGO 3.118427 CAO 9.858252 NA20 3.520805 

K20 1.508916 
TI02 .9053497 P205 9.053497E-02 XNO .1710105 

+* MOLE NUMBERS .** ' 
SI .9342822 AL .1785758 FE+3 1.511845E-02 FEt2 5.668989E-02 
MG 7.736111E-02 CA .I757891 NA 5.680549E-02 K 8 
TI 1.133104E-02 P 6.3783978-04 MN 2.410636E-03 

** NIGGLI NUMBERS ** 
AL 30.0691 FM 28.06878 
C 29.59986 ALK 12.26226 SI 157.3171 
K .2199589 MG ,4640844 
TI 1.907952 P ,1074013 

+* OXIDE-SILICA 
AL203/SI02 
FE203/SI02 
FEO/SI02 
FEO*/SI02 
MGO/SI02 
CAO/SI02 
NA20/SI02 
K20/SI02 

RATIOS +* 
,3243728 
4.301076E-02 
7.256452E-02 
.I112656 
5.555555E-02 
.I756272 
6.272402E-02 
2.688172E-02 

++ OTHER OXIDE RATIOS it* 

NA20/K20 2.333334 
K20/NA20 .4285714 
FEO* 6.245525 
FEO+/XGO 2.002781 
NA20 + K20 5.029721 
A:F:M= 34.94397 
NA20:K20:CAO 23.64865 

MGO:AL203:(CAO+NA20tK20) (HOLE PROP.) 
15.33271 35.39311 49.2742 
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+**+ NORMATIVE MINERALS *+** 

QUARTZ 
ORTHOCLASE 
ALBITE 
ANORTHITE 
DIOPSIDE 
HYPERTHENE 
MAGNITITE 
ILXENITE 
APATITE 
* SUM * 

*+ NORMATIVE RATIOS - CIPW +* 
0R:AB:AN 13.08797 43.72736 43.18469 
Q:OR:AB 14.34683 19.73105 65.92212 
Q:OR:AB+AN 8.689569 11.95068 79.35976 
LC+NE+KS:OR:AB+AN 0 13,08797 86.91204 
NORMATIVE PLAGIOCLASE CONTENT= AN 49.6878 
NORMATIVE COLOR INDEX= 25.18272 

** PETROCHEMICAL INDICIES *+ 
ALKALI INDEX 30 
FELSIC INDEX 33.78378 
MAFIC INDEX 67.53621 
ALKALINITY RATIO 1.436681 
BASICITY INDEX 12.97577 
SOLIDIFICATION INDEX 21.66526 
CRYSTALLIZATION INDEX 41.84442 
DIFFERENTIATION INDEX 45.18959 
FELSIC-MAFIC INDEX 3.142265 
WEATHERING INDEX 78.95926 
ALTERATION INDEX 25.69832 
PERALUMINOUS INDEX -39.21975 
PERALKALINE INDEX ,4078028 
THETA INDEX 43.14826 
SUITE INDEX 1.926493 

THE ROCK IS HETALUHINOUS (SHAND,1945) 
THE ROCK IS SUBALKALIC (IRVINE 6 BARAGAR,1971) 
THE ROCK IS CALC-ALKALIC (IRVINE 6 BARAGAR,1971) 
THE ROCK IS CALC-ALKALIC (HIYASHIR0,1974) 
THE ROCK IS HIGH ALUMINA (KUN0.1966) 
THE ROCK IS THOLEIITIC (MACDONALD 6 KATSURA.1964) 
THE ROCK IS PROBABLY I-TYPE (CHAPPELL 6 WHITE,1974) 

ACCORDING TO THE IUGS CLASSIFICATION (ZANETTIN.1984) 
THE ROCK IS A BASALTIC ANDESITE 



25. 
APPENDIX C. PETDAT Program 

PETDAT ( P E T r o l o g i c  DATa) i s  a  BASIC l a n g u a g e  p r o g r a m ' f o r  
c r e a t i n g  a  d a t a f i l e  c o m p a t i b l e  w i t h  PETCAL. The program o f f e r s  
t h e  c o n v e n i e n c e  of  b e i n g  a b l e  t o  append a n  e x i s t i n g  d a t a f i l e  a s  
w e l l  a s  c r e a t i n g  a  new d a t a f i l e .  

After l o a d i n g  PETDAT u n d e r  BASIC, e n t e r  t h e  name o f  t h e  
d a t a f i l e  t o  b e  c r e a t e d  ( o r  a p p e n d e d ) .  The  name s h o u l d  b e  l i m i t e d  
t o  e i g h t  c h a r a c t e r s .  I f  a  p r e e x i s t i n g  d a t a f i l e  c r e a t e d  by 
PETDAT i s  t o  added t o ,  i n d i c a t e  "Y" a f t e r  t h e  s e c o n d  p rompt .  
Then  e n t e r  t h e  s a m p l e  name which  may be  o f  a n y  l e n g t h .  The d a t a  
i s  t h e n  e n t e r e d  o n e  o x i d e  v a l u e  a t  a  time. A f t e r  t h e  d a t a  i s  
e n t e r e d ,  t h e  program w i l l  a s k  i t  i s  c o r r e c t .  I f  n o t ,  a l l  o f  
t h e  d a t a  must b e  r e e n t e r e d .  The program w i l l  t h e n  a s k  i f  t h e r e  
a r e  more s a m p l e s  t o  b e  e n t e r e d .  I f  "Y", t h e  p rogram w i l l  
r e c y c l e  t o  e n t e r  a n o t h e r  s a m p l e .  I f  " N u ,  t h e  p rogram w i l l  
t e r m i n a t e .  The d a t a  w i l l  t h e n  b e  r e a d y  t o  b e  c a l l e d  i n t o  t h e  
PETCAL program.  

100 PRINT "PETDAT - A prograa to c r e a t e  a d a t a f i l e  f o r  PETCAL" 
110 PRINT 
120 DIH W(l1) 
130 T=1 
140 INPUT "ENTER NAHE OF DATAFILE ";PNS 
150 AAS=PNS 
160 INPUT "IS THIS AN EXISTING FILE BEING ADDED TO (YIN)";ABS 
170 IF ABS="H" THEN 190 
180 T=T+1 
190 PRINT 
200 INPUT "ENTER SAMPLE NAHE ":SNS 
210 INPUT "ENTER S102 ":W(l) 
220 INPUT "ENTER At203 ":W(2) 
230 INPUT "ENTER FE203 ":W(3) 
240 INPUT "ENTER FEO ";W(4) 
250 INPUT "ENTER nco ":w<s) 
260 INPUT "ENTER CAO ":W<6) 
270 INPUT "ENTER NA20 ";W(7) 
280 INPUT "ENTER K20 ":~(8) 
290 INPUT "ENTER TI02 ":Wf9) 
300 INPUT "ENTER P205 ":W(lO) 
310 INPUT "ENTER HNO ":W(11) 
320 PRINT 
330 INPUT "IS THE DATA CORRECT (Y/N) ";ACS 
340 IF ACS="Y" THEN 370 
350 PRINT "REENTER DATA" 
360 GOT0 210 
370 IF T>1 THEN 420 
380 OPEN AAS FOR OUTPUT AS #1 
390 WRITE #1,SNS,W(1),W(2),W(3),W(4),W(5),W(6),W(7),W(8),W(9)~W(lO),W(ll) 
400 CLOSE #l 
410 GOT0 450 
420 OPEN AAS FOR APPEND AS #I 
430 WRITE #1,SNS,W(1),W(2),W(3~,W(4),W(5).W(6).W(7~,W~8~,W~9~,W~lO~,W~ll~ 
440 CLOSE ll 
450 PRINT 
460 INPUT "ANYHORE SAHPLES TO ENTER (Y/N) ":ADS 
470 IF ADS="YW THEN 180 
480 PRINT 
490 END 


