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To run the program/- type "chemanal " (without quotes). 
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input data- file/ the starting and ending row numbers/ 
the type of output/ and the output file names. 
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ages: This is the input data and will 
included in the output,. TiR (ratio of 
e unweathered parent material to that 
thered sample) is calculated and 

ehtages/ molecular ratios/ and 
ratios normalized to the composition 
ent material. Molecular ratios include: 
d Pr--Weathering potential index and 
index (Reiche/ 1943/1950). 

—Parkinson's (1970) index, 
and Ba:R2--Ratios of Si02 and bases 
Na20/ K20/ CaO/ and MgO)/ respec-
to R203 (sum of A1203/ Fe203/ and 

Jenny/ 1941). 
—Ratio of Fe203 to FeO. 
TriR2/ and TriBas--Pereentages of 
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Notes 
1.. 

2. 

3. 

4. 

The program makes no provision for qualified 
data (for example/, "less than"). 
The program treats FeO and Fe203 separately. If these 
two are to be combined/ the combination should be 
made by recalculating the original analysis before 
data entry.: 
Molecular percentages and standard-cell cations are 
calculated using only H20+/ not H20-, 
The calculations for normalized molecular ratios 
and weights assuming Ti02 constant require 
that a parent-material reference sample be 
identified (input data matrix/ column 2 ) . 
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SAMPLE PROGRAM RUN 

chemanal 
Input data file? 
1 datal. , ••. 

S t a r t i n g row n u m b e r ? 
? 1 • ^ • -' 

Ending row number? 
? 14:',, 
Row 1 tO: row 14/ number of rows= 14 
Output file name for weight percentage data? 
?-wpcl.;-v ;-"••;•.:;•;•• ••.•[yyr:...-- ;.•-/• 
Do you want m o l e c u l a r p e r c e n t a g e s and r a t i o s ? ( O = n o / l = y e s ) 
? i: . 
O u t p u t file n a m e for m o l e c u l a r p e r c e n t a g e s ? 
? mpl 
Output file name for molecular ratios? 
? mrl 
Output file name for normalized molecular ratios? 
? nmr-r -' .,. 
Do you want standard eel Ir cations? CO=no/l = yes) 
? • i : . . • ' : • : • . • • • • • ; • ' ' : • - • • • • , : . • • : • • • . ; . 

Output file: name for standard cell cations? 
?, s s c l •';;.•.. 
Do you want wei 'ghts pe r u n i t vo lume? ( O = n o / l = y e s ) 
? , l i ' ^ , > " - - - . ' ' v , ' ; • : • • • • ' • • ' : V ^ ; ^ , : ; . . ; ; : • : : ^ V : ^ : ^ : • • ' ; • ^ • ; • . ; • ; : • •, • ; : . • • • . , - • . • 

O u t p u t file n a m e ;f or ;weigh>ts p e r unit; v o l u m e ? 
? w u v - l -.'•.-,'•::, ;-.'.'-• 

Do you want weights assuming Ti02 constant? (O=no/l=yes) 
.?. i-- . " . • : : . ••••-•;•• 

O u t p u t file n a m e for w e i g h t s a s s u m i n g T i 0 2 c o n s t a n t ? 
? w^tcl 
O u t p u t file n a m e for n o r m a l i z e d w e i g h t s a s s u m i n g T i 0 2 c o n s t a n t ? 
?- nwtcl: : • 

Ou tpu t f i l e names: 
wpc-1 
(npl-
( " r l . . . • • • „ . 

nmr' l ; , . ' " • • : • . 

s s c l . ^ . ^ , ^ ,. , .'•: ••.'.' 

w u v l ^ ; ; . ^ , ^\ ; -v- ; . , : ,Kt . : :v . . .0 '^ ' - - .v ' .'vl-.v'?^̂ ^ 

w : t c l • • " • • • ^ : ' - ; ' • • • • • : • : • ' • „ ' • . ' • • • • • ' 1 : • " : : - • ; ; X : - ^ ' X . ^ . i : > . : ^ / - ' ; " " • - • , •• , . . " ; . 

n w t ' C l , ' • r \ [ : . : 
Do you want t o run t h e program a g a i n f o r a n o t h e r se t o f rows (sam 
p i e s ) ? (0=no / l = y e s ) 
? " 1 . . ' • 

Input data: file? 
? datal 
Starting row number? 
? 1.5, . • • : , • . . • . . . • 

Ending row number? 
?' 21 



Row 15 to row 21; number of rows= 7 
Output file name for weight percentage data? 
? • w p c 2 r • • . •. .;. 

00 you want molecular percentages: and ratios? (0 = no/l-yes) 
^ 0 ' - - • •.. • • - - . : ' ^ . 

Do you want standard cell catios? (O=no/l=yes) 

Output file name for standard cell catios? 
1 ssc2' 
Do you want weights per unit volume? (O=no/l=yes) 
? I" 
Output file name for weights* per unit volume? 
? ' - W U v 2 . . ' • ' . • ' • - • . v•^; . .;;:.:;y;,̂ '̂ ;;..-.:;'.\.•.:;;••,.; .'^^w.'^^ 

Do you want weights assuming Ti02 constant? (0=no/l=yes) 
t 0 

Output file names:; 
w p c 2 • . • • ' • . • • • • • • , . • . , • 

ssc2 
wuv2 
Do you want to run the orogram again for another set of rows (sam 
pies)? (0=no/ l=yes) 

• ? : , a • 

STOP 

Note:. Input and output file names are arbitrary/ supplied 
by the user. Examples of the input and output for this 
sample program run are given in appendixes 1 and 2/ 
respectively,. 



PROGRAM LISTING 

C; ****************************** 
C ; .. ' - - ' ' • : ' : . - • . ' ' ' : - ' • • • ' • • . • • * ' . - - - ' : . . • : . • ' • * = • ' 

C : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

c • ' • " • • ' • , . " • " . " • ' - ' ' " . ' ' , ' . - • ' • ^ • : , •' . ' . 

c. Logical devices:' O-termi n a l / l = w o r k i n g d i r e c t o r y 
c - - • , • • . - , • • > ••" • • . - • • ' : . ^ ' ' ' 

; co m m o n w p c ( 1 0 0 / 2 5 ) / t m p c ( 1 0 0 / 2 5 ) / x m p c ( 1 0 0 , 2 5 ) / t s s o ( 1 0 0 / 2 5 ) 

V common; t s s i ( 1 0 0 , 2 5 ) / S S c X l 0 0 / 2 5 ) / w u v ( l 0 0 / 2 5 ) / w t i c ( l ^ 
c o m m o n n o r m ( 5 0 ) > x n m p r ( 1 0 0 / 1 5 ) / x n t i c ( 1 0 0 / 2 5 ) / x m p r ( 1 0 0 / 1 5 ) 
common o u t n a m ( l 0 ) / t w p c ( 1 0 0 , 2 5 ) 
d o u b l e p r e c i s i o n w p c w t i c 
c h a r a c t e r nam&eg*10 
c h a r a c t e r outnam*10. 
o p e n ( 0 / P r o m p t = . t r u e , ) 

c • • . : ; • ; . . ' • . • - : • - : } \ • ' ; ' . • ' ; ; : • ' - ' • • ' • ' ' ' / 

c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
c Entry of weight p e r c e n t a g e s 
c ****************************** 

"C-' 

700 write (0/10) 
10 format ("Input data file?") 

read (0,11) namseg 
i:r format (alO) 

write (0/14) 
1:4- format ("Starting row number?") 

read (0/15) nrl 
15 f o r m a t ( v ) 

w r i t e ( 0 / 1 6 ) 
16 f o r m a t ( " E n d i n g row number?" ) 

read^ C0/.1.7.)/nr2:;":-: ^z-
17 f o rma t ( v ) : 

n = ( n r 2 - n r 1) + 1 ': 
w r i t e ( 0 / 2 4 ) n r l / n r 2 / n 

24 f o r m a t ( " R o w "Vyl:3/" to row; " V I 3 / " / n u m b e r of rows = "/ I 3 ) 
o p e n ( l / f i l e = n a m s e g / f o r m = " f o r m a t t e d " / m o d e " " i n " ) 
read (1/19) ((twpcCk/j;):/j = l / 2 0 ) , k = l / n r 2 ) 

19̂ - •::fo:rmat;-.(4e4vl*f'6.:,2');,..•.:.,,;,• •,.;;. 

\-;^.-do•^v6;00'f,-k=•l:;.n•f,:.#v^;r/•;>;;v^v•'•t >"•.:•'•••:-•"•', 
: ^ "•• dO:601- =̂l>20̂ =•̂ '•r-•̂ ••̂ •:-?''••>••".."'•"•Vv'':y '̂ ^ 

wpcCk/'j ) = t w p c ( k - l + nrl/j ) 
601 c o n t i n u e 
600 continue-

.close.(.l) 
c • : ' - ' ' - . .. .• - • ' • y ^ '"-• '• - , " '• 

c ****************************** 
c I d e n t i f i c a t i o n of u n w e a t h e r e d parent material s a m p l e s 
c ****************************** 
c • ' • ' . " ' : ' " : - • ' . • • • ' ' ; ' . ' , • • ' • • . 

7 



"/ 
m-l 
data blanks/" 
do 80 0 k=l/n 
i f (wpc( k/=3) .ne-,blanks) go to 800 
norm-(m)~k 

• m=m+'L , • 

800 cont^rnue' 
c 
c ****************************** 
c Calculation of TiR 
c ***************************.*** 
c- . , ' . -, 
,; .. \ / m = ir;, • •J,iV.y;;:>:,,,y;v---;;.^::;-.V>.,;.-^ ...••.,..••;.-.• 

.\do.-;'9^00r'k=iv,n-.\-/'':;;V'-'^;"^"'':'••• 
mm=norm(m) 
wpc(k/21);=wpc(mm/14)ywpc(k/14) 
if (k-mm) 900/901/900 

901 m=m+L 
900 continue 
c. -
c ****************************** 
c Weight percentages output 
c ****************************** 

'c '•'•." ' . • • . ; . - " " ; . ' : [ , ' y ' y [ • • • •-'. . ' \ 

nn=Tl : -" "'-'.'r "•:;.'. 
v i r v t Q ( i Q , b b y • 

66 . f or'nat t"Output; f i le- name for weight percentage data?") 
; reads (0/11) namseg-
•; outnam(nn)=namseg 
openCf/fi1e=namseg/form="formatted"/mode="out") 
wri te (1/65) 

65 format("WEIGHT PERCENT DATA") ; 
write Cl/20) 

20 format (2x/j"Sampie Interv, BD Si02 A1203 Fe203 FeO 
cMgO CaO Na20 K20 Ti02 P205 MnO C02 H20+ H20-
c Sum TiR") 
write (1/21) ((wpc(k/j)/-j=l/21)/k=l/n) 

21 format (4a4/I5f6.2/lx,2f6.2) 
closed) 

c 
c 
c 
c 
c 
c 
c • 

c ****************************** 
c Molecular weight conversions 
c * * * * * * ******* * * * * * * * * * ******** 
c 

do 101 k=l/n 
c Si02 

tmpc(k/l) = wpcCk/6)760. 

****************************** 
* * 
* CALCULATIONS SECTION * 
* - • " ' * 

****************************** 



c A 1 2 0 3 
t m p c ( k / 2 ) =- w p c ( k / 7 ) / 1 0 2 . ; 

c F e 2 0 3 : 
t m p c ( k / 3 ) = w p c ( k / 8 ) / 1 5 9 v 6 

c FeO • . ; . . • " " . 
tmpc(k/4) = wpcCk/9)/71^8 

c MgO ' 
t m p c ( k / 5 ) =- w p c ( k , 1 0 ) 7 4 0 . 3 

c CaQ- • .,'• 
t m p c ( k , 6 ) - w p c ( k , l l ) / 5 6 , . 

c N a 2 0 : 
t m p C ( k , 7 ) = w p c ( k , 1 2 ) 7 6 2 . 

c K20- • ...[\-,---y:-::--^..-.-r •.y:yi:: 'y.^y'j:^^ 
t ; m p c C i c / 8 X = i W F 3 C ( k , 1 3 ) 7 9 4 , 2 : 

c T i 0 2 
tmpc(k/9) = wpcCk/14)/79,2 

c P205 
t m p c ( k / 1 0 ) = w p c ( k / 1 5 ) / 1 4 2 , 

C MnO, 
t m p c ( k , l l . ) = w p c ( k / 1 6 ) / 7 0 . 9 

c C 0 2 : 
, t m p c : C k r l 2 ) = w p c ( k / 1 7 ) / 4 4 . 

c H 2 0 + . . 
t m p c ( k / 1 3 ) - w p c ( k / 1 8 ) / 1 8 , 

c H y d r o u s t o t a l s ( H 2 0 + o n l y ) 
.• t c f = ' - ' o . . . a •••"-. 

y. •••.::•"/ d o i . 201;.:.J,= l./«13?' ' y - . 7 1 ^^ •'•. r .'•••• . 
..••••-• "•:to-t5.:=';t.;ot=:.-+r t m p c ( k / j ) 

2.01 c o n t v n u e 

'̂ ''•tmpC-(k/;:m)r =''tot 
c Anhydrous totals* ; 

.'•.-- t o , t ^ = - 0...,.0; •••-. 

do 202 j;=l̂ /12 
tot = tot + tmpc(k/J) 

202. cont i nue 
tmpC(k/15) = tot 

101 conti nue 
C ' • ;• 

C ****************************** 
c Molecular percentages and ratios; 
c. ****************************** 
C " • • 

wri te (0/31) 
31 format("0o you want molecular percentages and ratios? (0=no 

C/l=yes)") 
read(0/32) itestl . 

32 format (v)' 
if (itest!) 302/302/301 

c • :'•' 

c ***** Molecular percentages ***** 
C - ; . • ,, 

301 cont i nue- ' 
do M l k = l/n' 



2031 

t o t = a . o 
x m p c ( k / l ) r = wpc(k / ' l ) 
xmpc(k/;2) = ; w p c ( k / 2 ) 
do 203: j;=3,:15 
xmpc,( k / j;)s ==100 . * ( tmpc( k/ j - 2 ) 7 t mpc ( k/>t4)) 
t d t = tot+xmpc(-k> J) : 
con t i nue 
xmpc(k/.l,6) = t o t 

c ***** Molecular ratiosv***** 
C • • • " . • / , , . • • • ; • . • • • ' ; •.'•":' . ; \ . : . ^ . 

• x.mpr-(,k>l)::'-=• wpc:Ck/-l:.):': •. 
':',.;/•;-.;X^mpr-C^ki> 2>^••=:,tw^pcX:k/;2^••:r;;;y;':v^;:^ 

' • ' c . ' s^ :gma<- : t iases ' \^ • - •;^\..\yy:'\ • ' ' ' y / - ' ' ' yyy : ' 'Y •••'••, ^'Z ^-' 
xmpr(k/3) = xmpc(k/7)+xmpc(k/8)+xmpc(k/9)+xmpc(k/10) 

c sigma R203' 
xmpr(k/4) = xmpc(k/4)txmpc(k/5)+0.5*xmpc(k/6)+xmpc(k,11) 

c WPI. 
xmpr(k/5) = 100.*((xmpr(k/3)-xmpc(k/15))/(xmpr(k,3)+xmpr(k/ 

c4)+xmpc(k/3))) 

c pr 
xmpr(k/6) = 100.*((xmpc(k/3))/(xmpc(k/3)+xmprCk/4))) 

c Parker's Index 
xmpr(k,7) = 1.*((xmpc(k/7)/O,9)+(xmpc(k/8)/a,7+(xmpc(k,9)/ 

c0.35)+(xmpc(k/10)/0.25)) 
CiSi02/R203 
,: xmpr(k/8) = xmpc ( k/3)/xmpr (k/4) 
cv bases7R203 
, xmpr(k/9) = xmpr(k/3)/xmpr(k/4) 

cs Fe203:rFe0 
i-f (xmpc(k/5)) 809/810/809 

809 if (xmpc(k/6)) 814/810/814 
810 xmpr(k,10)=0.0 

go to 811 
814 xmpr(k/10)=xmpc(k/5)/xmpc(k/6) 
c Si02-R203-Bases triangular diagram percents 
811: tot=xmpcCk/3)+xmpr(k,3)+xmpr(k/4) 

xmpr(k,11)=100.*xmpc(k,3)/tot 
xmpr(k,:i2)=iaa,*xmpr(k/4)/tot 
xmpr(k/13)=100.*xmpr(k/3)/tot 

111 cont i nue 
c 
c ***** Normalized molecular ratios ***** 
c 

m=l 
do 801 k=l/n 
xnmpr(k/l)=wpc(k/1) 
xnmpr (;k/2) = wpc (k/2) 
mm=norm(m) 
do: 803 j=3V13 
if (xmpr(mm/j)> 812/813/812 

813 xnmpr (k/.j)=0,0 
go to; 803: 

10: 



812 :xnmpr(k/j)=xmpr(k/J)/xmpr(mm/J) 
803; cont i nue 

if Ck-mm) 801/802/802 
802"- • ,-m=m+'l. , 
801 continue 
c v . .• ' • > - : " • • • ; - , \ ' : . . , . ' , / • ; , • ' " ' • , . - , 

c ***** Output ***** 
c : • •. " - : ' ' , . , ' . - ' " \ . : - • , ' : / . ' • ' • ' • • / ' . ,••;.--.-

• •• nn=nn+:l.;:-, 
•/;': w,rrte:('0/JO)'''---' •-;.'•-,•..;•..:••.,-'-• ::•-

70 format:("Output fi 1 e name for molecular percentages?") 
; read(OVll) namseg 

.,, '::y;.^,out.nam-(:nn)=namseg;:^ ;.;-;.:i-;v..'•;;,,:,-/-,, / 
; y 6 p e n ( 1 / f i l e = n a m s e g 

' . .• •.•''wri:teCl.>60)'-.-V.: •• '"•;:•;'•••'- ̂' w 
60 format("MOLECULAR PERCENTAGES") 

write(l/22) 
22 format(2x/"Sample Si02 A1203 Fe203 FeO MgO CaO Na20 

c K20 Ti:02 P205 MnO C02 H20+ Sum") 
write. (1/23) C(xmpc(k,j),i = l/16)/k=r/n) 

23 ; f o r m a t C 2 a 4 / 1 3 f 6 . 2 / l x / f 6 . 2 ) ; 
:•':•.;.. C'lose:.. C;l):;;y-;;..:;;;-:;"/'-^ 
•• ; . . ' . n n = n n + ' l y \ ;• V;-'..,;; v-^f-V. y ^ .:-'X^[^':-..::::'•':'.';%••'''-'.'-.. 
' >•. w r i ^ t e v o o v j l:);:^;,::^'.;:-::.,•|•^:::^•• ̂  

7 1 : f o r m a t ( " O u t p u t f i l e name- f o r m o l e c u l a r r a t i o s ? " ) 
;, :,;;-jTead:tO/il,10'rn:amseg:,--.y.'y,-,,•>. J v.r';/.;', : \ •;••;,̂ ;̂  

,.;;,-,t;-<-j:.-o,utnam;C;nn);'=namseg.,.-\V ;̂'-yV •'v-y'̂ ^̂  
, : ; f : ' iopen( l / f ! i i:e=nams;eg/;form="forma 
• ' '':'''yy\^rAkie:C'i:h6tyi\.\-y-y.y./%''.:'-'y.^^^^^^^ ., 

6 1 ; ; f f o r m a t t"MOLECl)LAR; ^ 

12^ f o r m a t ( 2 x / " S a m p l e B a s e s t R203i WPI P I , P a r k i n S i : R 
: c2 ; Ba::R2 Fe3Fe2 T r i S i s Tr iR2^^ 

: w r i t e C i ; / i l 3 ) - ( : ( x m p r ( ; k / j ; ) - / J ; = r / l ; 3 > 
13- .-, ; fo rm^at , - ( :2a 4 / . i : i f 7 . . 2 ) : :;'•;:,,;• :^,,,-.;'.:.•:••:-

•': c: lo:se( i : ) ; . „ •.• '•.,- ••;.;/."-;•,,.•••••;• 
nn=n^n+l. 

• •• w.r-i^te(:dr720'- • 
72 format("Output file name for normalized molecular ratios?") 

read (0/11) namseg 
outnam(nn) =namseg 
open(1/fi1e=namseg/form="format ted"/mode = "dut") 
write(l/80) 

80 format("NORMALIZED MOLECULAR RATIOS") 
• w.rite(:ir-.I2):. ;:• 
:: write:( 1/13) ( ( x n m p r ( k / j ) / j = l, 13)/k = l/n) 

. . •• ; clo'se.Cl.) 'i 
c ; . . / • : • . • ' • ' • • \ ' " . . •' 

c ****************************** 

c s t a n d a r d c e l l c a t i o n s 
c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
c • • . ' . • . ; . ' • . - • - ; • . • ' " 

302 w r r t e C a / 3 3 ) ; 
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33 

34: 

format("Do you want standard cell cations? (0=no/l=yes)") 
read(0/34) itest2 
format(v) 
if (itest2) 304/304/303 

c ***** Calculations ***** 
c 
303 do: 102:; k=l/n 
.c- S.i 

t s s o ( k / l ) =• t m p c ( k / l ) * 2 , 0 / t m p c ( k , 1 4 ) 
t s s r ( k / l ) = t m p c ( k / l ) 7 t m p c ( k / 1 4 ) 

, C : - A l • 

; t s s o ( k / 2 ) = ( t m p c ( k / 2 ) * 3 > y t m p C ( k / 1 4 ) 
t s s i ( k , 2 ) = ( t m p c ( k / 2 ) * 2 ) / t m p c ( k / l 4 ) 

,c Fe3.' 
. t s s o ( k / 3 ) ; = ( t m p c ( k / 3 ) * 3 ) / t m p c ( k / 1 4 ) 
t s s i ( k / 3 ) = ( t m p c ( k / 3 ) * 2 ) / t m p c ( k / 1 4 ) 

c Fe2 
t s s o ( k / 4 ) = ( . t m p c ( k / 4 ) ) / t m p c ( k / l 4 ) 
t s s i ; ( k / 4 ) = ( t m p c ( k r 4 ) ) / t m p c ( k / 1 4 ) 

c; Mg 

c Ca 

c. Na> 

cJ K 

c T i 

c P-

c Mn 

c ^ G 

c H 

t s s . o ( k , 5 ) = t m p c ( : k , 5 ) / t m p c ( k / 14) 
t s s i ( k / 5 ) = t m p c ( : k / 5 ) / t m p c ( k , 1 4 ) 

t s s o ( k,6)^ = tmpC ( k/ 6 )7 tmpc ( k / 14) 
t^ssi (k ; /6) =; t m p c ; ( k > 6 ) / t m p c ( k / i : 4 ) 

t s s o ( k / 7 ) ^ = : tmpc; (k>:7)7 tmpc(k /14) ; 
tss ; i (k>:7):^ = t :mpc(k /7 ) ; *2 ,07 tmpc ( k / 1 4 ) 

t s s o ( k / 8 ) i = tmpc( : ;k / .8 )7 tmpc(k /14) 
t s s i ( k>8) -••- t m p c ( k / 8 ) * 2 i O / t m p c ( k / 14) 

t s s o ( k / : 9 ) ; = t m p c ( . k , 9 ) * 2 . 0 / t m p c ( k / 1 4 ) 
t S s i ( k / . 9 ) . = t m p c ( k / 9 ) / t m p c ( k / 1 4 ) 

t s s o ( k / 1 0 ) =; C t m p c ( k / I 0 ) * 5 ) 7 t m p c ( k / 1 4 ) 
t s s i ( k / 10) =- ( t m p c ( k / 1 0 ) * 2 ) y t m p c ( k / 14) 

t s s o ( k / . l l > =: t m p c ( k / l l ) / t m p c ( k / 1 4 ) 
t s s i ( k / 1 1 ) = t m p c ( k / l : l ) / t m p c ( k / 1 4 ) 

t s s o ( k / : T 2 ) * =• t m p c ( ; k / 4 2 ) * 2 i 0 / t m p c ( k / 14) 
t s s i ( k / 1 2 ) = t m p c ( k / l 2 ) / t m p c ( k / 1 4 ) 

t s s o ( k / 1 3 ) = t m p c ( k / 1 3 ) / t m p c ( k / l 4 ) 
t s s i ( k / 1 3 ) = t m p c ( k / 1 3 ) * 2 . , 0 / t m p c ( k / l 4 ) 

c Sum o f 0 
t o t - 0 . 0 
do 204 j = l , 1 3 
tot; = tot + tsso(krj) 

204 continue 
tsso(k,14) =tot 
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c Cat i o n s 
s s c C k / l ) = w p c ( k / l ) 
s s c ( k / 2 ) = w p c ( k / 2 ) 
do 2 0 5 1 = 3 / 1 5 
ssc(k/j) = tssi(k/j-2)*160.0/tsso(k/14) 

205 conti nue 
tot =• O.O 
do^ 206^ j=3rl5 
tot = tot ••• ssc(k/j) 

20 6 cont i,nue 
ssc(k/16) 
cont i nue 

= tot 

name for standard cell cations?") 

102 
c ' • 

c ***** Output ***** 
c 

nn=nn+l 
write(0,73) 

73 format("Output file 
read(0/ll) namseg. 
outnam(nn)=namseg 
open(1/file=namseg/form="formatted"/mode="out") 
w r i t e ( 1 / 6 2 ) 

62 f c r m a t ( " S T A N D A R D CELL CATIONS" ) 
w r i t e C l / 2 8 ) 

28 f o r m a t ( 2 x / " S a m p l e ' .Si; A l Fe3+ Fe2-»- Mg Ca Na 
c ; Kw T i r \ P« : ; :Mn - C H; Sum") 

w r i t e ( r / ; 2 9 ) ( ( s s c : ( ; k / i ) 7 j = 1 / 1 6 ) / k = l / n ) 
29 format :(:2a4/l3f6.2/Ix/f6.2) 

. y ^ / . c ^ ^ • o • s : e ( : l y • y y y . r r [ r y : • • : ' y • . ^ f • • . • ^ ^ : : y • - : • - ' ' 
C ; - • • " - : ; y . ' - '•'•_ ' • ' • ' ' ' ; • • • ' • ' • " ' : - - • : ' ; ' ' ' ' ' : : . - . 

c ******************************-
c Weights, per unit, volume • 
c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
c - • . • ' • ' • ' • - ' ' • " . • ' - • ' • • • y • 

304 w r i t e ( 0 / 3 5 ) 
35 format("Do you want weights per unit volume? (0=no/l=yes)"j 

read(0/36,) i test3 
36 format(v) x 

if (i,test3) 306/306/305 
c . ' ' • • • • . " • . 

c ***** Calculations. ***** 

c - •'.•': • v;>; ; ; . • " r . ' . y ' z . ' y - . : ' ' ^ • y ' - ' \ . ^ y ' . y ' " • • ' • • : • ' ' • .'-... •••••,, 
305: , db;\l03y.k=l>:n'''''':.-\-->V-v;';:; ,:'v:/.,'.̂  ̂  / 

wuv(k/l) =: wpc(k/l) 
wuv(k/2) = wpc(k/2) 
wuv(k/3) = wpc(k/5) 
do 207 j=4/17 
wuv(k/j)=wpc(k/i+2)*wpc(k/5) 

207 conti nue 
tot =- 0.0 
do 208 1=4/17 
tot .=tot t wuv(k/j) 

208 conti nue 
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Ca. 

wuv(k/:18) = tot 
103 conti nue . 

c . ' - • • ' • • ; • • 

c ***** Output ***** 
C: ' . • '.'. :•: \ y y . : , . . : , ; ;; • '.. •.' . . y , \ 

•:•••.::• nn=nn+'l .•/":. •' 
w r i t e ( 0 > 7 4 ) 

74 f o r m a t ( " O u t p u t file' n a m e for w e i g h t s p e r unit v o l u m e ? " ) 
read(0/l.l) namseg; 
outnam (nn):=namseg 

open:( 1/ file=namseg/f orm=" formatted" /mode="out") 
write(1/63) 

63 - f o r m a t (•^WEIGHTS-PER; 
^ ' • • • ^ : ' w : r i ' t e - C : l > - 5 . 7 ) ' - ' - . ; • • ' • • ' " • ."•'-̂"- •••••'••.;•;'••':. \. 

57 formatC2x/."Sample BD Si02 A1203 Fe203 FeO 
CO Na20 K20 Ti02 P205 MnO C02 H20+ H20-

w r i t e ( l / 5 8 ) ( ( w u v ( k / j ) / J = 1 / 1 8 ) / k = l / n) 
58 f o r m a t ; ( 2 a 4 / f 6 . 2 / l x / 1 4 f 6 . 2 / l x , f 6 . 2 ) 

- • c.lose-d)'"':,-^;-' 
c,. , - • • . . : . • / . • - ' • ' - • - - • '• / : ' - ': ' ' • 

c ****************************** 
c Wei:ghts: assuming Ti02 constant / 
c ****************************** 
c 

write (0/41) 

format("Do you want weights assuming Ti02 constant? (O=no/1 
c=yes)") 
read(0/42) itest4 
format(v) 
if (itest4) 308/308/307 

MgO 
Sum") 

306 
41 

42 

c 
c 
c 
307 

***** Calculations ***** 

do 104 k=l/n 
wtic(k/l)=wpc(k/l) 
wtic(k/2)=wpc(k/2) 
wtic(k/3)=wpc(k/21): 
do 209^ j:=4/18 
wt ic(k/ j )=wpc (k/ j+2)*wpc(k/-2l): 
conti nue 
cont•rn"ue'̂ •-,: , 

209 
104-

Cs *****; Normal ized weigh ts r- T id2 cons t an t ***** 
c:. ' '̂••'...-:•':'. •.; -.'•••.^•--"V".":,.:/"".' -'" '̂'' y ' • y ' ' - - - . . - : ' 

• m = l ••';',;.•. 
do 804 k = l,.n 
xntic(k/l)=wpc(k/1) 
xntic(k/2)=wpc(k/2) 
xntic(k/3)=wpc(k/2l) 
mm=norm(m) 
do 805; i=4/18 
if CwticCk/j)) 808,807/808 

807 wtic(k/j)=0.0 
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go to 805 
808 xntic(k/j)=wtic(k/j)/wtic(mm/j) 
805 cont i nue 

if (k-mm) 804/806,806 . 
806: .' . m=m+'l,. , -'' ' 
804- continue; 
c . , " • • ' • - • --. • ' • - , - ' • 

c ***** Output ***** 

C:,_ •';;' ,: v ; , ; :. ";"••" ' /^ • ' ; . , ' 

••.. - Q h = nn+-i; 

write(0/75) 
75 format("Output file name for weights assuming. Ti02 constant 
- . • • • • - • • • , . ; c ' ^ . ' ^ " ) - ' - . • • ^ ; - ; ; . - ''^ ••;- • ; ' : > i : • ^ y a ; ' : , - . ' ? - ' > - ' : ^ i . . ; - ' ^ . ; ; . ; • . . : , ? : , • ; • , : - • • •.-.-;,••;..-., ' • • . : . . . • • • - : • 

read(0/ll) namseg / 
outnam(nn)=namseg 
opent1/fi1e=namseg/form="formatted"/mode="out") 
wri ted/64) 

64 format("WEIGHTS ASSUMING Ti02 CONSTANT") 
write(l/43) 

43 format(2x/"Sample TiR Si02 A1203 Fe203 FeO MgO CaO 
c Na20 K20 Ti02 P205 MnO C02 H20+ H20- Sum") 

, wrrte(l/44) ((wticCk/J)/1=1/18)/.k=l/n) 
44 format(2a4/14f6.2/lx/f6.2/lx/f6,2) 

closed) 
nn=nn+l 

: write(0/.76) 
76 format("Output file name for normalized weights assuming; Ti 

; c 0 2 : ^ constant?") 
; readCO/vll) namseg 

. outnam(nn)=namseg 
open(1/file=namseg/form="format ted"/mode="out") 

• -' wri;ted>82;)-V .•.:̂-'̂  ĉ --;v' 
82 format("NORMALIZED WEIGHTS ASSUMING Ti02 CONSTANT") 

•. ••wri.t;edr4-3):--.:' ••'•-"•••;; 
writed/44)v;((xntic(k/j)/j=l,18)/k=l/n) 
cT oseCD-

c ; ' ' • . • • • " . ' • • : • : ' • - . ' • • • . • • ; ' • ' • • ' 

c ****************************** 
C - . ' • • • ' : • - ' . * . : - . ; • • • ; " ; ' ' . ' * ' ' 

c * CLOSING STATEMENTS * 
c / * • • • • * • • 

c . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
C-' 
308 w r i t e ( 0 / 7 7 ) 
77 f o r m a t ( " Ou tpu t f i l e names : " ) 

w r i t e ( 0 / 1 1 ) ( o u t n a m ( k k ) / k k = l / n n ) 
w r i t e ( 0 / 4 5 ) 

45 f o r m a t ( " D p you want to; run t h e program a g a i n f o r a n o t h e r se 
c t o f rows ( s a m p l e s ) ? (0=no7 l = y e s ) " ) 

r e a d ( 0 / 1 5 ) i t e s t S 
i f ( i t e s t 5 ) 701 /7O1/700 

701 s t o p 
end 
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109-al 
109-a:> 
10'5'-a3 
109-ai). 
105-al 
\OS-ad. 
l64-al 
10J-a2 
lO'i-ai 
lu2-al 
102-a2 
102-ai 
98-31 
' iR-ad 

llfl-ai 
ll8-ai 
ll8-ai 
1l8-a4 
95-al 
.95-a2 
95-a3 

0.0-O.b 
0.b-l.'4 
1.4-2.0 

>2.0 
0.0-0.5 

>0.b 
0.0-O.S 
0.5-1.0 

>1.0 
0.0-0-7 
0.7-1.5 

>1.5 
O.O-O.'l 

>0.4. 
0.0-2.O 
2.6-5.2 
5.2-7.8 

>7.a 
0.0-0.3 
0.3-0.7 

>0.7 

2.1 
2.a 
2.6 
2.8 
2.7 
2.8 
2.5 
2.6 
2.8 
2.^ 
2.5 
2.8 
2.5 
.2.6 
1.7 
2.0. 
2.H 
2 . 1 
2 .U 
2.5 
2.8 

35.6 
38. 
41, 
53.7 
53.6 
53.4 
.43.8 
43.9 
46.5 
36, 
.40. 
48. 
46.1 
'48.8 
3 9 , : 
391 
47, 
57, 
47,6 
52.6 
54.5 

17.6 
12. 
12. 
H.l 
16.8 
15.0 
11.5 
11.9 
15.8 
'9.6 
11. 
I t : 
13.2 
15.9 
16. 
7.2 
7.5 
15. 
16.8. 
11.6 
16.3 

16.0 
21. 
1.8. 
1.9 
7.0 
2.0 
4.4 
3.2 
2.0 

23. ., 
20. 
I'*. ' 
5.5 
U.O 

19. 
27. 
21. 
6.6 
6.0 
4.3 
2.6 

APPtNDIX 1-

4.4 

6. 
0. 
9.8 
3.0 
9.0 

,14,8 
15.3 
2.1 
6 . • 

0 . . : • 

- • . 0 - . • • • • 

10.5 
? . 9 • 
0. 

' • 0 . . ; ; 

o; 
0. 
3,2 
6.4 
^.6 

2.8 
5.3 

. 5.3 
4.2 • 
2.7 
4.2 
8.5 
8.7 
6.9 

• 6.4 
6.05. 

•4.1a. 
6.5-

•••.'6.5 ' : 

• 1.60 
• .2.45 -

4.98 
3.90 
6.6 ;̂  

10.9 : 
8.7 

rlnput 

3.2 
7i2 
8.3 
6.1 
5.4 
8.1 
6.4 
7.9 
9.1 
6.6 
7.7 
.8.5 
7 ; 9 
9.2 
0.29 
6.̂ 9 
1.5 
7.5 

. 4 . 7 : 
6.3 
8.4 

Data 

0.3 
1.01 
1.6« 
2.8 
2.2 
2.8 
2.1 
2.4 
3.0 
0.96 
1.76 
3:05 
2.3 
2.9 
0.31 
0.49 
0.95 
3.6 
1.8 
2.0 
3.2 

For Sa 

0.5 
0.81 
0.81 
1.5 
1.1 
1.3 
0.7 
0.5 
0.5 
0.74 
0.7^ 
0.96 
0.7 
0.5 
0.72 
0.95 
1.5 , 
1.2 
1.9 
1.6 
1.2 

mple 

4,8 
3.9 
3.1 
2.2 
2.0 
2.1 
3.4 
3.1 
2.4 
3.8 
3.2 
2.2 
3.3 
2.4 
2.6 
3.4 
3.0 
1.1 
1.1 
1.3 
0.82 

Progpam 

0.4 
0. 
0. 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0. 
0. 
0 . • • 
0.3 : 
0.3 
0. 
0. 
0 . • ; 

0 . 
0.17 

o . i i 
0.25 

Run 

0,2 
0.18 
0.20 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.26 
0.24 
0.19 
0.2 
0.2 
0.09 
0.09 
0.12 
0.11 
0.23 
0.19 
0.13 

0.1 
0. 
6. 
0.1 
0.1 
0,1 
0.1 

o;i 
0.1 
0. 
0. 
6: 
0.1 
6.1 
0. 
0. 
0. 
0. 
0.01 
0.01 

0.62 

9 : 5 
10.7 
9.5 
1.2 
4.1 
1.2 
2.5 
l.l 
0.5 

12.6 
9.3 
5.6 
1.9 
0.4 

20.4 
18.9 
12.4 
4.0 
6.6 
2.2 
6.42 

3.4 98.8 
0. 100. 
0. 100. 
0.3 100.5 
1.8 100.3 
0.5 100.3 
0.3 99.5 
6.1 98.8 
0.2 99.6 
0. 100. 
0. 100. 
0. 100. 
0.1 98.6 
0.1 101.2 
0. 100. 
0. 100. 
0. 100. 
0. 100. 
2.4 99. 
1.1 101. 
0.30101. 
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APPENDIX 2—Output Data Fron Sample Program Run 
(See Introduction for explanatIon.) 

File name: ypcl 

IGHT PERCENT DATA 
S a m p l e 
1 0 9 - a l 
1 0 9 - 3 2 
1 0 9 - a 3 
1 0 9 - a 4 
1 0 5 - r a l 
i d 5 - a 2 
i O A - a l 
1 0 4 - a 2 
1 0 A - a 3 
10 2 - s l 
10 2 - a 2 
1 0 2 - a 3 
" 9 8 - a i 

9 8 - a 2 

I n t e r v . 
0 . 0 - 0 ^ 5 
0 . 5 - 1 . 4 : 
1 . 4 - 2 . 0 

.; > 2 . 0 
0 . 0 - 0 . 5 

> 0 . 5 
0 . 0 - 0 . 5 
0 . 5 - 1 . 0 

. > l . p 
0 . 0 - 0 . 7 
0 . 7 - 1 . 5 

> i . 5 
0 . 0 - 0 . 4 

> 0 , 4 

BD 
2 . 10 
2 . 4 0 
2 . 6 0 

. 2 . 8 0 
2 . 7 0 
2 . 8 0 
2 . 3 0 
2 . 6 0 
2 . 8 0 

. 2 . 4 0 
2 . 5 0 
2 . 8 0 
2 . 5 0 
2 , 8 0 

SIO 2 
3 5 ^ 6 0 
3 8 . 6 o : 
4 1 . 0 0 
5 3 . 7 0 
5 3 . 6 0 
5 3 . 4 0 
4 3 . 8 0 
4 3 . 9 0 
4 6 . 5 0 
3 6 . 0 0 
40.66' 
4 8 . 0 0 
4 6 . 1 0 
4 8 , 8 0 

A 1 2 0 3 
1 7 . 6 0 
1 2 . 0 0 
1 2 . 0 0 
1 4 . 1 0 
1 6 . 8 0 
1 5 . 0 0 
1 1 . 5 0 
1 1 . 9 0 
1 5 . 8 0 

9 . 6 0 
1 1 . 0 0 . 
1 4 . 0 0 
1 3 . 2 0 
1 5 , 9 0 

F e 2 0 3 
1 6 . 0 6 
2 1 , 0 0 
1 8 , 0 0 

1.96 
7 . 0 0 
2 . 0 0 
4 . 4 0 
3.26 
2 . 0 0 

2 3 . 0 0 
2 0 . 0 0 
1 4 . 0 0 

5 . 5 0 
4 , 0 0 

FeO 
4.46 
0 . 0 0 

. 0 . 0 0 
9 . 8 0 
3 . 0 0 
9 . 0 0 

1 4 . 8 0 
1 5 . 3 0 

2 , 10 
O.OO 

6.06 
0,60 

lolso 
9 . 9 0 

MgO 
2 , 8 0 
5 . 3 0 
5 . 3 0 
4 '. 26 -
2 . 7 0 
4 . 2 0 
8 , 5 0: 
8 . 70 

. 6 . 9 0 
6 . 4 0 
6 , 0 5 
4 , 18 ' 
6 , 5 0 
6 . 5 0 

CaO 
3 , 2 0 
7 . 2 0 
8.^30 • 
8 . 1 0 , 
5 . 4 0 
8 , 1 0 

.6 ,46 
7 ^ 9 0 

, 9'1 10 
6 , 6 0 . 
7 . 7 0 ; 
8 . 5 0 
7.9-6 
9 . 2 0 

. • • ; ; ; • • • . 

N a 2 0 
6'.; 30, 
1 . 0 1 

• i . 8 4 
2 , 8 0 
2.26 

: 2 . 8 0 
' 2 : 1 6 , 
; 2 . 4 O : 

3.60 
6.96 -
1 . 7 6 
3 , 0 5 
2 . 3 0 
2 . 9 0 

K:2O 

0 . 5 0 

0. a i 
6.81 
1 . 5 0 

- 1 . 10 
1 . 30 
0 . 7 0 
6.50 
6 ,50 . 
0 . 7 4 
0 . 7 4 
6,96 
0 , 7 0 
0 . 5 0 

T 1 0 2 
4 . 8 0 
3 . 90 
3 . 1 0 
2 . 20 
2 . 0 0 
2 . 1 0 

; 3 . 4 0 
3 . 1 0 

; 2 ; 4 0 ' 
3 . 8 0 
3 .26 , 
2 . 2 0 
3 . 3 0 
2 . 4 0 

P 2 0 5 
6.40 
6-00 

. 6 . 0 0 
0 . 4 0 
0 . 3 0 
0 . 4 0 
0 . 3 0 
6.40 
0 . 3 0 

. 0 . 0 0 
0 . 0 0 
6 , 0 0 
0 . 3 6 
6 , 3 0 

MnO 
0 . 2 0 
0 . 18 
0 , 2 0 
0 . 2 0 
0 . 2 0 
0 . 2 0 
0 . 2 0 
0 . 20 
0 I 2 O 
Q j z e 
6,24 
0 . 1 9 
0 , 2 0 
0 , 2 0 

G02 
0.16 
0.60 
0 . 0 0 
0 . 1 0 

' 0 . 10 
6.10 
0 . 10 
6.10 
6.10 
p. op 
0.06 
O.OO 
0 , 1 0 
0 . 1 0 

H20 + 
9 . 5 0 

1 0 . 7 0 
9 . 5 0 
1 , 2 0 
4 . 10 
1 , 2 0 
2 , 5 0 
1 . 10 
0 . 5 0 

1 2 , 6 0 
' 9 . 3 0 

5 . 0 0 
1 . 9 0 
0 , 4 0 

H 2 0 -
3 . 4 0 

, 0 , 0 0 
6 . 0 0 
0 . 3 6 
1 . 8 6 
0 , 5 0 
0 , 3 6 
0 . 1 6 
0 . 2 0 
0 , 0 0 
0.60 
0 . 0 0 
0 , 1 0 
0 . 1 0 

Sum 
9 8 . 8 0 

1 0 0 . 0 0 

ioo.oo 
1 0 0 , 5 0 
I O 0 I 3 O 
1 0 0 . 3 0 

9 9 , 5 0 
9 8 . 8 0 
9 9 . 6 0 

1 0 0 . 0 0 
1 0 0 . 0 0 
1 0 0 . 0 0 

9 8 , 6 0 
1 0 1 . 2 6 

T i R 
0 . 4 6 
0 . 5 6 
0 . 7 1 
1 . 0 0 
1 . 0 5 
1 . 0 0 
0 . 7 1 
0 . 7 7 
1 . 6 0 
0 . 5 8 
0 , 6 9 
1 , 0 0 
0 . 7 3 
1 . 0 0 

File name: wpc2 

WEIGHT PERCENT DATA 
Sample Interv. BD S102 A1203 Fe203 FeO MRO CaO Na20. K20 Tip2 P205 MhO 00 2 H20+ H20- Sum 

1 1 8 - a 2 
1 1 8 - a 3 
U 8 - a 4 

9 5 - a l 
9 5 - a 2 
9 5 - a 3 

2 . 6 - 5 . 2 
5 . 2 - 7 . 8 

> 7 . 8 
0 . 0 - 0 . 3 
0 . 3 - 0 . 7 

> 0 . 7 

2 . 0 0 
2 . 4 0 
2 . 70 
2 . 4 0 
2 . 5 0 
2 . 8 0 

3 9 . 0 0 
4 7 . 0 0 
5 7 . 0 0 
4 7 . 6 0 
5 2 . 8 0 
5 4 . 5 0 

7 . 2 0 
7 . 5 0 

1 5 . 0 0 
1 6 . 8 0 
1 1 . 6 0 
1 6 . 3 0 

2 7 . 0 0 
2 1 . 0 0 

6 . 6 0 
6 . 0 0 
4 . 3 0 
2 . 6 0 

0 . 0 0 
0 . 0 0 
0 . 0 0 
3 . 2 0 
6 . 4 0 
4 . 6 0 

2 . 4 5 
4 . 9 8 
3 . 9 0 
6 . 6 0 

1 0 . 9 0 
8 . 7 0 

0 . 4 9 
1 . 5 0 
7 . 5 0 
4 . 7 0 
6 . 3 0 
8 . 4 0 

0 . 4 9 
0 . 9 5 
3 . 6 0 
1 . 8 0 
2 . 0 0 

. 3 . 2 0 

0 . 9 5 
1 . 5 0 
1 . 20 
1 . 9 0 
1 . 6 0 
1 , 2 0 

3 , 4 0 
3 , 0 0 
I . I P 
1 . 1 0 
1 . 3 0 
0 . 8 2 

0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 1 7 
0 . 1 1 
0 . 2 5 

0 . 0 9 
0 . 1 2 
0 , 1 1 
0 . 2 3 
0 . 1 9 
0 . 1 3 

0 . 0 0 
0 . 0 0 
0 . 0 0 
0 . 0 1 
P . P I 
0 . 0 2 

1 8 . 9 0 
1 2 . 4 0 

4 , 0 0 
6 , 6 0 
2 , 20 
0 , 4 2 

TiR 
118-al O.p-2.6 1.70 39.00. 16.00 19.00 0.00 1.60 . 0.29 0.31 0.72 2.60 0.00 0.09 0.00 20.4P 0.00 100.00 0.42 

0.00 i00,6p 0.32 
0,60 100.00 0.37 
0^00 100.06 1.00 
2.40 99.00 P,75 
1.10 101.00 0.63 
0,30 lOUOO; 1.00 
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F i l e name: mpl 

MOLECULAK PEHCENIAGES 
Saninle SiG2 
109-al 35.73 
109-a2 34.92 
109-a3 37.V3 
109-a4 5o.l5 
105-al 55.33 
l05-a2 56.19 
104-al 44.73 
104-32 .46.00 
10a-a3 54.41 
102-al 31,75 
102-a2 37.37 
102-a3 46.54 
9&-al 46.64 

AI2U3 
10.39 
6,49 
6,53 
8.67 
10.20 
9.20 
6.91 
7,33 
10.88 
4,96 . 
6.04 : 
6.33 
8,19 

Fe203 
6,04 
7,25 
6,26 
0,75 
2.7 2 
0.79 
1.69 
1.26 
0.08 
7.63 
7,02 
5,32 
2.18 

FeO 
3.69 
O.OO 
0.00 
8.56 
2.59 
7.91 
12.63 
13,40 
2.05 
O.UO 
0.00 
0.00 
9.26 

MgO 
4.18 
7.25 
7.30 
6.54 
4.15 
6.58 
12.92 
13.57 
12,02 
8.40 
8.41 
6.29 
10.21 

CaO 
3.44 
7.09 
b.23 
9.07 
5.97 
9.13 
7.00 
8,87 
11.41 
. 6.24 
7.71 
9.21 
8.93 

Na20 
0.29 
0.90 
1 .65 
2.83 
2.20 
2.85 
2.08 
2.43 
3.40 
0.82 
1.59 
2.98 
2:35 , 

K20 
0.32 
0.47 
0.^8 
1.00 
0.72 
0.67 
0.46 
0.33 
0.37 
0.42 
U.44 
0.62 
0.47 

TiU2 . 
3.65 
2.71 
2.17 
1.74 
1.56 
1.67 
2.63 
2.46 
2.13 
2.54 
2.26 
1.69 
2.64 

P2U5 
0.17 
0.00 
0.00 
0.18 
0.13 
0.18 
0.13 
0.18 
0.15 
0.00 
0.00 
0.00 
0.13 

MnO 
0.17 
.0.14 
0.16 
0.18 
0.17 
0.18 
0.17 
0.16 
0.20 
0.19 
0.19 
0.16 
0.18 

C02 
0.14 
0.00 
0.00 
0.14 
0.14 
o.m 
0.14 
0.14 
0.16 
0.00 
0.00 
0.00 
0.14 

H20-f 
31.78 
32.77 
29.30 
4.18 
14.11 
4.21 
8.51 
3.84 
1.95 

37.04 
28.96 
16.85 
6.68 

Sum 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100,00 
100.00 
100.00 
100,00 
100.00 
100.00 
100.00 

9 0 - a 2 5 1 , 8 2 9 , 9 3 1.60 8 , 7 8 1 0 . 2 8 10.{47 2 . 9 8 0 . 3 4 1 .93 0 . 1 3 0 . 1 8 0 . 1 4 1./12 1 0 0 . 0 0 
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F i l e name: mr1 

MOLECULA(< 
San iD l e 
1 0 9 - a l 
l 0 9 - a 2 
1 0 v - a 3 . 
1 0 9 - a 4 
1 0 5 - a r ; 
105-a2 . 
i04-al 
l04-a2 
104-a3 

: 102-al 
l02Ta2 . 
i02-a3 
98-al 
9d-a2 : 

KAIIOS 
bases 
8,24 
15.71 
17,65 
I9l45 
13,04 
19,44 
22,^6 
25,21 
27.20 
15.87 
18.15 
I9.il 
21.96 
24; 06 

K2U3 
21,92 
16, 
14, 
15, 
15. 
15. 
17, 
i7. 
14, 

46 
96 
44 
78 
71 
54 
75 
91 

15.14 
15.33 
15.3-;; 
17.61 
17.65 

WPI 
-35,74 
-25.43 
-16.51 
16.77 
-J .27 
16,67 
16.46 
24.02 
26,16 

-33.72 
Tl5,25. 
. 2.71 
17^31 
24.16 

PI 
61.97 
67.97 
71.71 
;78.43 
.77.61 
78.15 
71.83 
72.15 
78.49-
67.70 
70.90 
75:99 
73.38 

74. ie 

P a r k i n 
1 1 . 6 8 
2 2 . 6 5 
2 6 ^ 4 8 
3 2 . 3 2 
2 ^ . 3 2 
3 i . 9 9 

: 3 2 . 1 2 
: ; 3 6 . b 4 

40.^^65 
2 2 . 2 5 

1 2 6 . 6 7 
3 1 . 1 5 

^ 3 2 . 6 9 
3 6 . 2 4 -

S i :K2 
1 .63 
2 : 1 2 
2 . 5 3 

: i . 6 i i 
3.51 

.3 .58 
.: 2 .55 

. 2.59 
u 3 . 6 5 

2 . i O 
•:• 2 . a n 

3 . 1 7 
2 . 7 6 
2 . 9 0 

Ba :R2 Fe3Fe2 
; o l 3 b 1 .64 

0 . 9 5 
i ; i 8 
1.26 
0.83 
1.24 
1.28 
K 4 2 
i . 8 2 
1.05 
i 118 
1.25 
1.24 
1^35 

0 . 0 0 
0 . 0 0 
0 . 0 9 
1.U5 
0 . 1 0 

.13 

. 09 
,43 
,00 
,00 
,00 

0.24 
0.18 

T r i S i 
5 4 . 2 3 
5 2 . 0 5 
5 5 . 7 7 
6 1 . 6 8 
6 5 . 7 5 
6 1 . 5 2 
5 2 . 7 9 
5 1 . 7 1 
5 6 . 3 7 
5 0 . 5 8 
5 2 . 7 4 
5 8 . 4 9 
5 5 . 1 2 
5 5 . 2 8 

T r i K 2 
3 3 . 2 7 
2 4 ^ 5 3 
2 1 . 2 1 
1 6 . 9 6 
1 8 . 7 5 
1 7 . 2 0 
2 0 . 7 0 
1 9 . 9 6 
1 5 . 4 5 
2 4 . 1 3 
2 1 . 6 4 
1 6 . 4 8 
1 9 . 9 9 
1 9 . 0 5 

T r i B a s 
1 2 . 5 0 
2 3 . 4 2 
2 5 , 0 2 
2 1 . 3 6 
1 5 . 5 0 
2 1 . 2 8 
2 6 . 5 0 
2 8 . 3 4 
2 8 . 1 8 
2 5 . 2 9 
2 5 . 6 2 
2 3 . 0 2 
2 4 . 8 9 
2 5 . 6 7 

File name: nmrl 

IHMALIZE 
San-ip) e 
i 0 9 - a l 
l 0 9 - a 2 
l 0 9 - a 3 
l 0 9 - a 4 
l O S - a l 
l 0 5 - a 2 
l 0 4 - a l 
1 0 4 - a 2 
104 -a3 
1 0 2 - a l 
I 0 2 r a 2 
1 0 2 - a 3 

9 8 - a l 
9 a - a 2 

0 MULtCi 
Bases 

0 . 4 2 
0 . 8 1 
0 . 9 1 

. 1 . 0 0 
0 .67 
1.0 0 
0 . 8 3 

< 0 , 9 3 
1.0 0 
0 . 8 3 
0 , 9 5 

. 1 , 0 0 
0 . 9 1 
1.00 

JLAR RA 
R205 
1.42 
1.07 
» .97 
1.00 
1.00 
1.00 
1.18 
1.19 
1.00 
0 . 9 9 -
1.00 
1 . 0 0 
0 , 9 9 
1 .00 

TIOS 
WPI 

- 2 . 1 3 
- 1 . 5 2 
- 0 . 9 8 

1 .00 
- 0 . 0 6 

1 ,06 
0 . 6 3 
0 . 9 2 
1 .00 

• 1 2 . 4 3 
- 5 . 6 2 

1 .00 
0 . 7 2 
1 .00 

P I . 
0 . 7 9 
0^87 

. 0 . 9 1 
i .op 
1.00 
1 .00 
0 . 9 2 
0 . 9 2 
1 .00 
0 . 8 9 
0 . 9 3 
1 .00 
0 . 9 9 
1 .00 

P a r k i n 
;; ' o ; 3 6 

6 ; 70 
0 . 8 2 
1 .00 
0 . 7 0 
1 .00 . 
0 . 7 9 
0 . 8 6 
l . O o 
0 . 7 1 
0 . 8 6 
1 .00 
0 . 9 0 
1 .00 

S i : R 2 
0 . 4 5 
0 . 5 8 
0 . 7 0 

. 1 . 00 . 
. 0 . 9 8 

1 .00 
0 . 7 0 
0 . 7 1 
1 .00 
0 . 6 6 
0 . 7 7 
1 .00 
0 . 9 5 
1 .00 

b a : R 2 
• 0 . 3 0 

0 . 7 6 
0.9 iJ 
1 .00 
0 . 6 7 
1 .00 
0 . 7 0 
0 . 7 8 
1 .00 
0 . 8 4 
0 . 9 5 
1 .00 
0 . 9 2 
1 .00 

Fe3Fe2 
1 8 . 7 6 

0 . 0 0 
0 . 0 0 

. 1 .00 
1 0 . 5 0 

1 .00 
0 . 3 1 
0 . 2 2 
1 .00 
0 . 0 0 
0 . 0 0 
0 . 0 0 
1 .30 

' 1 .00 

T r i S i 
0 . 8 8 
0 . 8 4 
0 . 8 7 
1 .00 
1 .07 
1 .00 
0 . 9 4 
0 . 9 2 
1.0 0 
0 . 8 6 
0 , 9 0 
1 .00 
1 .00 
1 .00 

T r i R 2 
1 .96 
1 .45 
1 .25 
1 .00 
1 .09 
1 .00 
i . 3 4 
1 .29 

' 1 .00 
1 .31 
1 .17 
1 .00 
1 .05 
1 .00 

T r i B a s 
0 59 
1.10 
1 17 
1.00 
0 73 
1 .00 
0 94 
1 .01 
1 .00 
1 .10 
1 .11 
1 .00 
0 . 9 7 
1 .00 
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File name: sscl 

STANDARD 
Sample 

109-al 
109-a2 
. 10y-a3 
109-a4 
105-al 
l05-a2 
104-al 
l04-a2 
104-a3 
102-al 
i02-a2 
102-a3 
9fo-al 
96-a2 

CELL CAlIUNi 
Si 

33.04 
33.84 
36,b3 
50,59 
48,27 
50,26' 
43,32 
.44.20 
48,15 
31.65 
36,0 7 
4 3.75 
4 5,06 
46,71 

Al 
19.22 
12.57 
12.61 
15.63 
17.60 
16.61 
13.30 
14.10 

i?.25 
9.99 

11. o7 
15.01 
15.18 
17.91 

» 
Fe3 + 
11.16 
14.06 
12.09 
1.35 
4.74 
1.42 
3.27 
2.42 
1.56 

15.30 
13.56 
9.59 
4.04 
2.68 

. Fe2 + 
3.41 
0.00 
0.00 
7.72 
2.26 
7.08 

12.23 
12.87 
.1.62 
0.0 0 
oloo 
0.00 
6.58 
7.92 

Mg 
3.67 
7.03 
7.05 
5.89. 
3.62 
5.69 
12.52 
13.04 
10:64 
8.43 
6.12 
5.67 
9.46 
9.26 

Ca 
3.18 
6.87 
7.94 
8.18 
5.21 
8.17; 
'6178 . 

- 8.52 
16.16 
6:26-
7 . 4 4 : 
8.30 
6.27 
9.44 , 

: Na 
' 0.54 
i.74 
3.18 
5.11. 
3.83 
5^10 . 
4.02 ; 
,4.68 
6. 0 1 • 
i.64 
3.07 
5.38 
4.35 
5.37 

K 
0,59 
0.92 
0.92 
1.60 

. 1.26 
1.56 
6.88 
0.64 
0.66 
6.83 
0.65 
1.11 
; 6.67 
0.61 

Ti 
3.37 
2.63 
2.10 
1.57 
1.36 
1.50 
2:55 

. 2.36 
1.88 
2.55 
2.19 
1.52 
2.44 
1.74 

P 
0.31 
0.00 
0.00 
0.32 
0.23 
0.32 
6.25 
0.34 
0.26 
0.00 
0.0 0 
0.00 
0.25 
0.24 

Mn 
0.16 
0.14' 
0.15 
0.16 
.0.15 
0.16 
0.17 
6.17 
0.18 
0.19: 
0.18 
0.15 
0.17 
0.16 

c 
0.13 
0.00 
.0.00 
6.13 
0.12 
6.1 3 
0.13 
6.14 
0.14 
0.00 
oIoo 
0.00 
0.13 
0.13 

H 
56.77 
63.52 
56.58 
7.54 

24.62 
7.53 
16.48 
7.38 
3.45 

74.31 
55I9O 
30.38 
12.38 
2.55 

Sum 
137.75 
143131 
139.26 
105.97 
113.48 
105.72 
115.99 
IIOI88 
164.09 
151.35 
139.05 
120.87 
111.18 
104.93 

File name: ssc2 

STANDARD CELL CATIONS 
Samp 1e Si Al Fe3-t 
116-al 30,72 14.63 11.25 
116-a2 32.06 6,96 16.69 
118-a3 40.04 
il6-a4 50.36 15.59 
95-al 43.19 17.93 
95-a2 49.14 12.70 
95-a3 50^20 17.66 

7,52 13.45 
4.38 
4.09 
3.01 
1.60 

Fe2t 
0.00 

00 
00 
0 0 
43 
98 

Mg 
1.88 
3.00 
6.32 
5.13 
6.92 
15.10 

54 11.93 

Ca 
0.24 
6.43 
1:37 
7.10 
4.57 
6.28 
8.29 

Na 
0.47 
0.78 
1.57 
.16 
.16 

3.60 
5.71 

K 
0.72 
0.99 
1.63 
1.35 
2.20 
1.90 
1.41 

Ti 
1.55 
2.12 
1.94 
0.74 
0.76 
0.92 
0.57 

P 
0.00 
0.00 
0.00 
0.00 
6.13 
0.09 
0.19 

Mn 
0.06 
6.06 
0.09 
0.08: 
0.18 
0.15 
0.10 

. C H Sum 
0.00107.12 168.85 
0.00103.58 166.67 
0.0070.43 144.35 
0.00 23.56 114,45. 
O.Ol 39.92 127.48 
0.01 
0.03 

13.65 111.52 
2.58 104.02 
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Fi1e name: wuv1 

WEir.HTS PER UNIT VOLUME 

?09-a l 2" l0 J i ' L t l ' ^ M f ^ n o ' ^ ? ."̂ ^M .^^'^ -^^ ' ^ ''^O Ti02 P 2 0 5 : M n O C02 . H20t H20. Sum 
luv ai d . i o l u . l b 36.9o 33.60 9.2a 5.8b 6.72 0.63 1.05 10 08 0 84 0 4? n ?i io gq 7 lu 7>m na 
l09-a2 2,40 91.20 28.80 50,40 0.00 12.72 17 ?8 P 4 P Q^ o . . . ' l l ^ . ^ ° • ! H ^ ? ^ . I ' i ^ ? ? ! ' ^ ^ i o T - l i i 'Vo \ l i ' V ! . i ^ - l ^ Jl-V!i 0^00 12.72 17.26 2 , 4 2 , 1 . 9 1 9 .36 0.00 0 . 4 3 . 0.00 25:66 • o! 00 240124 
09-a4 i't^l^'^li'lVt'^^ .°-t'''̂ -l^.^^^ '̂' '^' ' '^ 2.11 8.06 0.00 0.52 0.00 24.70 0.00 260.13 

inv a4 2,60 150,36 39,46 5,32 27.44 11,76 22.68 7.84 4.20 6.16 1 12 0 56 0 28 3 3f 0 84 ?fii ift 

^ 2 2-0 !;^s$ :^^:: ^ ^ : ^ . ^ i ' '•f^'*-^'* ^ '̂̂  ^ -^ ^-^^ «•«' 2:IJ SJ? i :o7 :; : 
105-a2 2.60 149.52 42.00 . 5 , 6 0 25,20 11.76 22.68 7 I s i 3.64 5.66 1.12 0 56 0 28 3 3fa t 4Q Pan fti 

04-al 2.30 100.74 26.45 10.12 34,04 19.55 14,72 4 83 1 61 7 82 0 69 0 46 0 2% I i t 0 (.9 111 A 
104-a2 ^ .60 114.14 30.94 8.32 39.76 22.62 20 54 6 24 1 30 8 06 1 04 0 52 0 26 2 8 6 0*26 I I I H I 
104-a3 2.60 130.20 44.24 5,60 5.86 19,32 25146 8 40 . 40 6 72 , 0 84 o s t 0*28 1*40 S'56 2 l o ' 2 8 
\ J y X ^ ; n r - ? " ^^ '^^ ^ ° - ° ° ° ' ° ° 15.13 19.25 4.40 1.85 8.00 0.00 - 0 . 6 0 6 00 23 25 0 00 249 98 
^ a l : I'to Itl'tl '̂11 U'll .I'll \bll 'i^^' 8.54 2.69 6.16 0.00 0:53 S i S o M O O Slo 2 ^ : 2 2 
o -, ' ^ • f ° U 5 , 2 5 33.00 13.7b 26.25 16,25 19.75 5.75 1.75 8.25 0.75 0.50 0 25 4 75 0 2S ?ill •^l 
96-a2 2,80 136 ,64 .4^ .52 11,20 27.72 16.20 25,76 8.12 1,40 6172 o l a ' S;56 S i i l u l l S ] ' ! 2^3:36 

F i \ e name:,wuv2 

hElGHTS PER UNIT VOLUME 

Sample Bl).,> si 02 Al 203 Fe203 FeO MgO r CaO Na20 . K20 Ti02 P2Q5- •-MnO rn? H^n* M?n- <s » 

i;s:U my^ m mmym:̂ l̂ y:ill:l̂  2 -^S : 2 ! • • S 1 " 1 5 
118-a3 5̂ ,40 112.80 18,00 .50.40; 0.00 11.95 3.60 2.28 3.60 7 20 6 00 0 29 0*00 29 7 6 n'on^oftA 

' ^ i ! I:JS !!J:i: Z^ \l :^yiim M i:li 1:12 i IJ S SJ: -I ^ 1 1 i 
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File name: utcl 

WEIGHTS ASSUMING TiOc 
SampIe 
109-al 
109-d2 
109-a3 
109-a4 
105-al , 
105-a2 
l04-al 

- l04-a2 
104-a3 
102-al 
102-a2 
102-a3 
9ttr-al 
•96-a2 

TiR Si 02 
0,46 16.32 
U.56 21.44 
0.71^.29,10 
1.00 53.70 
1.05 56.28 
1.00 53.40 
0./l;30.92 
0.77 33.99 
1.66 .46.50. 
0.58 -2U.64-
0.69; 27;50 
1.00 .48.00 
0.73 33.53 
1,00 46.80 

! CONSTANT 
A1203 
: 8,07. 
•6.77 
8.52 
14.10 
17.64 
15.00 
6.12 
9.21 
15,80 
5,56 
7,56 
14.00 
:9.60 
15.90 

Fe203 
7,33 

11.85 
12.77 
1.90 
7.35 
2.00 
3.11 
2.48 
2.00 
13.32 
13.75 
14.00 
.4.00 
4.00 

FeO 
2.02~ 
0.00 
0.00.. 
9.80 
3.15 • 
9.00 
10.45 
ii.85 
2.10 . 

:; 6.00 •' 
0.66 
.6.00 
7.64 
9i90, 

MgO 
1.28 
2.99 
3.76 
4.26 
2.63 
4.20 
6.60 
6.74 ; 
:6.96 , 
3.71 
4,16:-' 
4.18 
4.73 
-6.50 . 

CaO 
1.47 
4.06 
5.89 
8.16 
5.67 
slio 

' 4.52 
6.12 
9.10 
3.82 

; 5.29 
8.50 
5175 
9>20 

Na20 
0.14 
0.57 
1.31 
2.80 
2.31 
2.80 
1.48 
1.66 
3.00 
0.56 

: 1.21 
. 3i05 
1.67 
2.90 

. K20 
0.23 
0.46 
0.57 
1.50 
illS: 
1.30 
6.49 
0.39 
6.50 
0.13 
0.51 
0.96 
.6.51 
; 0.50 

Ti02 
2.20' 
2.20 
2.20 
2.20 
2.10 
2.10 
2.40 
2.40 
2.40 
2.20 
2.20 
2.20 
2.40 
2.40 

P205 
0.18 
0.00 
O.UO 
0.40 
0.32 
0.40 
0.21 
U.31 
0.30 

, 0.00 
0.00 
0.00 
0.22 
0.30 

MnO 
0.09 
0.10 
0.14 
0.20 
0.21 
0.20 
0.14 
0.15 
0.20 
0.15 
0.17 
0.19 
6.15 
0.20 

C02 
0.05 
0.00 
0.00 
0.10 
0.10 
0.16 
0.07 
0.08. 
0.10 
6.00 
0.66 
0.00 
0.07 
O.IO 

H20 + 
4.35 
6.04 
6.74 
1.20 
4.31 
1.20 
1.76 
0.85 
6.50 
7:29 
6.39 
5.00 
1.3a 
0:40 

H20-
1.56 
0.00 
0.00 
6.30 
1.89 
0.50 
0I21 
0.08 
0.20 
0.06 
6.00 
0.00 
0.07 
0.10 

Sum 
45.28 
56.41 
70.97 
100.50 
105.31 
100.30 
70.24 
76.49 
99.60 
57.89 
66.75 
100.00 
71.71 
101.20 

File name: nwtcl 

NORMALIZED WtltiHTS ASSUMING 
Sarap1e 
iOv-al 
109-.a2 
109-a3 
109-a4 
105-al 
l05-a2 

- 104-a) 
104-a2 
104-a3 
102-al 
I0i:-a2 
102-a3 
96Tal 
98-a2 

TiH' ; 
0,46 
0.S6 . 
0.71 
1.00 
1.05 

• 1.0 0 
0.71 
0.77 
1.00 
0.5R 
0.69 
1.00 
0.73 
1.00 

Si02 
6.30 
0.4 0 
0.54 
1.00 
1.05 
1.00 
0.66 
6.73 
1.0 0 
6.43 
0.57 
1.00 
0.69 
.1.00 

AI2U3 
0.57 

..0,48 
0.60 
1.00 

y. iB 
i.oo 
0.51 
0.58 
1.00 
0,40 
0.54 
1,00 
0.60 
1,00 

Ti02 
Fe2u3 
3,66 
6.23 
6.72 
1.00 
3.67 
1.00 
1.55 
1.24 
1.00 
0.95 
0.98 
1.00 
1.00 
1.00 

CONSTANT 
f e d 
0.21 
0.66 
0.60 
1.00 
0.35 
1.00 
4.97 
5.64 
1.00 
0.00 
0.00 
0.00 
0.77 
1.00 

MgO 
0.31 
6.71 
6-90. 
1.00 
6.67 
1.00 
0.87 
0.98 
1.00 
0.69 
i-00 
1.00 

. 0.73 
1.00 

' ' r - : [ . ,'•• 

CaO 
0.18 
0.56-
0.73 
1.00 
0.70 
1.00 
6.50 
6.67 
1.00 
0.45 
0.62 
1.00 
0.62 
1.00 

Na20 
0.05 
.0.20 
0.47 
1.06 
0.82 
1.00 
0.49 
0.62 
1.00 
0.18 
0.40 
1.00 
0.58 
1.00 

K20 
0.15 
0l30 
0.38 
1.00 
0.6? 
1.00 
0.99 
0.77 
1.00 
0.45 
0.53 
1.00 
1.02 
1.00 

Ti02 
1.00 
i.oo 
1.00 
1.60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

P205 
0.46 
0.00 
0.00 
1.00 
0.79 
1.00 
0.71 
1-03 . 
1.00 
0.00 
0.00 
0.00 
0.73 
1.00 

MnO . 
0.46 
0.51 
0.71 
1.00 
1.05 
1.00 
0.71 
0.77 
1.00 
0.79 
0.87 
1.00 
0.73 
1.00 

CU2 
0.46 
o;oo 
0.00 
1.00 
1.05 
1.00 
0.71 
0.77 
1.00 
0.00 
0.00 
0.00 
0.73 
1.00 

H20t 
3.63 
5.03 
5.62 
1.00 
3.59 
1.00 
3.53 
1.70 
I.OO 
1.46 
1.28 
1.00 
3.45 
1.00 

H20-
5.19 
0.00 
0.00 
1.00 
3.78 
1.00 
1.06 
0.39 
. i.oo 
0.00 
0.00 
0.00 
0.73 
1.00 

Sum 
0.45 
0.56 
0.71 
1.00 
1.05 
1.00 
0.71 
0.77 
1.00 
0.58 
0.69 
1.00 
0.71 
1.00 
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