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ABSTRACT
Chemical Classification of Rocks by Data Processing

Computer calculation and classification of more than 1800 oxide
analyses of igneous rocks has been completed to determine individual
weight and volume percentages, color indices, differentiation indices,
and artificial Johnannsen system classification notation. The two pro-
grams developed for this problem are based on data from the eleven
standard oxides of whole-rock analyses. The programs are:
ROCKDATA

C.I. P. W, calculation which determines weight percent of norma-
tive minerals. Calculations for percent and type of olivine and plagio-
clase feldspar, colér index, and differentiation index.

Conversion of 1. to 100 percent.

Conversion of 2, to volumetric percent by dividing by the specific’
gravity and adjustment of data to 100 percent.

Recombination of the data of 3. and adaption to an artificial
Johannsen cla:s'sification. Steps 1-4 will result in a four page data
Printout.

ROCKPLOT

Printout of ROCKDATA is suppressed. Calculated differentiation
and color indices may be plotted against each other as well as silica per-
centage by means of a Calcomp plotter. This program utilizes data
produced by ROCKDATA. Program prints summary of color index.

differentiation index, and percent silica for each plot as a datacheck.



INTRCDUCTION

1

This study of the chemical classification of rocks has developed
from the author's introduction to programming and Control Data Cor-
poration 3100 computer during 1969; The problem of chemical classifi-
cation was chosen as the result of the memory of his earlier difficulties
in petrography as an undergraduate.

There is nothing particularly new or unique about the presentation
of this material in the application of computers to chemical classification
systems in petrography. Johnson (1962, p. 143-155) has developed flow
charts and successfully tested them on an I, B. M. 650 system at the
Univers;ty of Oklahoma Computer Laboratory neariy ten years ago. The
hardware,* software, and peripheral equipment is evolving and in a
constant state of flux, This system, Wif:‘r; some of its peculiar capabili-
ties, is present with the ‘hope that it might prove to be ulseful to petro-
graphers and mineral industry personnel working in thisl discipline.

.Card decks of this program are availab]:e on application from
either the Director of the New Mexico State Bureau of Mines and Mineral
Resources, Campus Station, Socorro, New Mexico, 87801 or the Director
of the Co;nputa.tion Centexl, University of Texas at ¥l Paso, El Paso
Texas, 79968, Specific inquiries may be directed to the author at Post

. Office Box 3, University of Téxés at Bl Paso, Fl Paso, Texas 79968,




The program has been develolﬁed at the University of Texas at
Fl Paso Computation Center on a system consisting of:

Control Data Corporation

1) 32K CDC 3100

2) 415 punch

3) 405 card reader

4) 505 printer

5) 604 tape drive (3) (only one required)

6) 854 disc storage (2) (only one required)
Calcomp

1) 566 plotter

The programs have been written in FORTRAN IV,

This study was supported in part by the New Mexico State Bureau
of Mines and Mineral Resources, University of Texas at El Paso Research
Institute (Grant 083-50-79408) and the University of Texas at El Paso
Computation Center (UGEOQOOZ). The writer gra.tefully acknowledges
the assistance of Marshall Adams of the Unive.rsity of Texas at El Paso
Computation Center and Jacques Renault of the New Mexico State Bureau

_ of Mines,

DEFINITION OF PROBLEM

-

The objective .is to develop a numerical classification scheme for
~ 1§k based on thehstafdardoxide ichemical analysis. This is to be done
in a classical method utilizing the C.L P. W, system (Cross, Iddings,

Pirsson, and Washington) and the Johannsen classificatima scheme




ez gualusis,

Ttis is ir Le decne . ..

(Johannsen, p. 83-102 and 141-162),
INPUT (figure 1)

The program requires the data from the eleven standard oxides
of whole-rock analyses. They are SiOz, TiOz, A1203, FeZO3 FeO, M&O
MnO, CaQ, NaZO, 'KEO, and PZOS' Data is placed on two cards in the
above set sequence.n Space is provided for three additional data points
for a modified system on card two. An a.lpha.m‘xmeric card is the third
card. Cards must always be read in the specific three card sequence
illustrated on figure 1. The writer suggests that column 80 on the
three cards be reserved for 1, 2, and 3, The program in its present
form must be modifiea to accept these numbers. This number combined
with the 5-place unique alphanumeric sample number would then enable
simplified sorting on tape and allow specific oxide analysis calls to be
made with ease, 'f.he‘ writer also suggests that a sta_ndard rock type
designé.tion be made to fit a ten digit field (columns 10-19, card 3} in

order to code data for ease of sorting. This would allow tapes to be

searched for a particular rock type on a standard name basis (e. g

basalt, gabbro, granite, etc. ).

PROGRAM ROCKDATA (See Appendix 1, figure 2, and table 3)

This program converts the eleven standard oxides to 27 normative

"vy-:c THa F e % Lo ap ). ghe T;gu 15 Loodon

minerals based on a weight percent system as developed in the C.I, P. W,

System. The basic C.I.P.W. calculation was converted from a Pennsyl-




vania State University I. B. M. program developed by Charles W.
Ondrick and John Holloway {1967) to the CDC system in 1969,

A print‘: out format system for the C.I.P, W. was developed
next (Appendi};: 5 page 1}). The results from this data are recalculated
from the first C.I. P W. to 100 percent and result in the C.L. P. W. +
FUDGE (Appendix 5, page 2). Several additional determinations are
made by the system at this point; they are:

1) Determination of the precise normative plagioclase feldspar
in the albite--anorthite isomorphous series if plagioclase is
present

prints: A) percent
B) mineral name {6 in the series)

2) Deter.ﬁlinatio:t; of the precise normative olivine in the forsterite--
fayalite isomorphous series if olivine is present

prints: A) percent
B)- mineral name (6 in the series)

3) Determination and print statement for differentiation index or
(DIFINX) as developed by Thorton and Tuttle (1960), It is the
weight percen% (normative C.L P.W.) sum of:

quartz |
orthoclase

- oLiE I albite

nepheline

leucite

H SRR kaliophilite (kalsilite) o




The rocks being studied can be numerically indexed by
differentiation index as illustrated by the partial classification
study made of the rock types calculated here (see Volumes
VII-IX).
4) Dete rmingtion of color index {COLINX) It is the weight
¢ 4 -percent (normative C.L P, W ) sum of;:
hypersthene
olivine
magnetite
ilmenite
apatite
diopside
This value could be used for classification in the same manner '
as DIFINX. The COLINX data should be derived from the volume
percent calculation {Appendix 5, page 3).
The firsf part of the system has been tested. bata was supplied .
from Dr. R. Dennison of Mobil Regearch Laboratories (Table 1) from
nine undesignated igneocus rocks that he ha& calculated. +The C.L.P. W. - .
part of ROCKDATA ﬁas then tested {Volume I, Appendix 5), A tabular
comparison of the two calculations shows two discrepancies (Table 2);. .
thewy are found in the albite of sample:3XX which is probably‘a. typing.. .. o il o
§rth ceni éald in e3Fplofiteh pércenttandimusdmple FXEGwhich bas vintvallyiQAgelineiti cedtar

1

and represents another typing error or test. ' S L



The next step is the conversion to an art.ificial Johannsen system,
This is accomplished by conversion of all Weight percents to volume per-
cents by dividing by specific gravity and then converting these rgsults to
100 percent COLINX, DEFINX, olivine type, and plagi;oclase feldspar
are also calculated (Appendix 5, page 2).

The Johannsen system which is classified on the basis of class,
order and family is then printed out in summary form as the last analysis
{Pl. 4, fig. 4). The basis of this artificial sirstem is as follows:
Class (1-4) designation based on volume percen;t of light and dark minerals--

light minerals (leucocrates)

" Class 1 100-95
Class 2 95-Sb
Class 3 : 50—.5
Class 4 5-0

dark minerals _melanoc;'ates(?) {melocrates) in reverse order
A} (1-4) (first three c:lasses-) divided by albite-anorthite content
of.pla.gioclase feldsps.r.
No plagicclase or

If albite {100-90) order 1
albite { 90-50) order 2

albite { 50-10) order 3
albite ( 10-0) order 4

Orders are split into 26 families (0-25)




Based on a percentage split of 1) Quartz and felspathoids
" 2) Orthoclase to plagioclase felspar

B) Orders (1-4)

Class 4

If percent of ore to melocrates (undefinable by standard

references)
GE. -95 class 4
95-50 class 3
50-5 class 2
5-0 class 1
I'amilies
{(0-12) (13 total)
CENTER FAMILY
Olivine . GE. 95% ‘ 0
Olivine 95-50 1-4
Olivine 50-5 5-8
Olivine .LE. 5 . 9-12

{Percent of olivine to percent of melocrates minus ore)
Families are lumped in class 4 because it is not possible to split
biotite, amphibole, and pyroxene.
ROCKDATA therefore results in a four-page printout (see Appendix 5, p. 1-4)
1}y C.LP.W, |
2) C.IL.P.W. + FUDGE (C. L P.’W. calculated to 100 percent)
3) Volume percent

4) - Artificial Johannsen system
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Some 1869 rock analyseé have been processed (Volume I,
appendices 6 and 7). The result is a large sequence of sheets which
can be filed by class, order, and family (Volumes II-VI)

by class 422 class 1

1276 class 2

154 class 3

17 class 4

In class 2--546 have a 2207 designation (Volume IV)
class II
order II
family 7
(equivalent to 29. 2 percent of the totdl)

This designation (2207) should be subdivided as Johannsen did
with his families 6, 7, 10, and 11
Separation of the four printout sheets makes an excellent and easily

accessible reference set,
PROGRAM ROCKPLOT (See appendix 2 and figures 3, 4, 5 and 6)

This program utilizes the daéa generated by program ROCKDATA.
Print statements have been suppressed as comment cards. A subprogram’
SUBPLOT has been added to the system.
otdern ¢ couniered inQherproblenvietldcuttprad Hhiagprograr. of this typecis: dilnensdonsq hlenofet
on the plotter. ‘(Pleasé.‘notéic.;omment 5 on figure 3). The Calecomp .. .1 . .-¢

. plotter'takes, the: parameters.listed hére, adds .5 inch, and then truncates.r: - =




Divisions on the X é.ﬁd Y axis are spaced at one inch each, therefore,
the division will be listed as 11.1 percent. I, instead 9.5 or 9.8 were
utilized, the plot would be divided on a basis of 10 percent because as
the .5 inch is added and then truncated to nearest whole number the
result would be 10, ~The detail may be adjusted by changing the values
of O and Q in figure 3 (See figures 5 and 6).

Program ROCKPLOT which utilizes disk storage is run on fore-
ground and the plot is run on background. By manipulatmg the program
one can easily convert from the program mode of differentiation index
vs, weight percent silica to colo‘r index vs. differentiation index or
color index vs. weight pe‘rcent silica. The program also prints out the
data (COLH\TX, DIFINX, SI02) on each plot as well as its alphanumeric

notation.

The end result of ROCKPLOT is a two-dimensional scatter diagram
displaying any two -\?aria.bleé (figureé 4, 5 and 6). Itis then‘possible to
é.ivide x:ock types into easily discernible fields which may reflect dif-

ferences in genesis and alteration.
CONCLUSIONS

The utilization of ithis program is in its speed of calculation, -
ROCKDATA print out, and its easily readable ROCKPLOT cha.rts. A

+ number «of appl&catmns:can;be reasonably ascertained fromﬂ;l;g@,sg e %q}tggLa LU i
s ontbored dvw.a Lo L 0 L ol ti e - ‘ cublerad o2

they are: . : e e

1) Genesis of rocks

it Cidgneous-rocks of similar;designation may be visually separated by Loie ol s




2)

3)

5)

14

ROCKPLOCT into broad fields (e.g. oceanic and plateau basalts).

Recognition of ore deposits and alteration effects

The origin of an ore deposit because of its peculiar chemical environ-
ment and accompanying alteration effects must by its very nature
effect the host rock. Therefore, in a given plot of an igneous rock
type ore deposits anc‘i altered rocks should plot outside the normal
graphic position.

Metasedimentary and metaigneous rocks

The chemical composition of these rocks differ significantly from
each other and from igneous rocks that they may resemble, | These
types separate out nicely in the aftificial Johannsen system and less
clearly on the plots {see Volume II-VI),

Literature search

Rock data that coincides in positiﬁonlon plots, despite being widely
separated geo-graphically, may indicate similar environments of
formation (e. g. a basalt from Siberia and from New Mexico). It is
possible that no comparison really exists; however, it enables a rapid
check of references which listed with the ROCKPLOT.

Classification of aphanitic igneous rocks

Preliminary examination of the results of chemical classification

indicate thatthe system should be. very useful in this area. Petro-

graphically determined latite has a great variability in composition

A}

ranging from essentially a‘rhyolite to virtually a basalt as an éxample.
Bing y y y



6) Other Parameters

The program may be revised to include the calculations for such
items as crystallization index (Poldervaart and Parker, 1964) and
solidification index {Kuno, 1968) v;fhich then can be plotted fc;r
visual examination. The produced data, with conversion, could
be statistically tested for factor analysis, etc,

Despite the rapidity and ease in which the calculations for the
chemical classification designates can be made and the visual determi-
nation from plots that can be utilized in this type of system, it cannot
rep\lacé the hand specimen and thin- section analysis made by the petro-
grapher. It should also always be remembe‘red that the computer can
neither judge the quality of a chemical analyst nor the accuracy of the
data it manipulates, The data produced by this system should, hopefully,

be a meaningful adjunct to the worker.
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A-7JOB CARD
B - FORTRAN, L,X
C-PROGRAM ROCK DATA
D-FINIS (COL.10) /3
E -2 LOAD,56 /1
F-% RUN,IO,NM /H
G~DATA DECK (SEE PLATE |)
H-999 EF

1 -BLANK CARD
J-17 (END OF JOB)

o

& Figure 2 -- Program Rockdata.

IRFAN T I b .
HEAARTS R . Lteagn



A~ JOB CARD

B —Z CTO,USING PLOTTER

C -1 DISK,(49,64,5001(10,64,500)

D -1 FORTRAN,L,X

E - PROGRAM ROCK PLOT AND SUBROUTINE SUBPLOT
F —FINIS (COL.10)

G -] LOAD,56 (v
H -§ RUN,5 /U
| - DATA DECK (SEE PLATE 1)

J - 999EF

K -~ BLANK CARD
L —BLANK CARD
M=-2 (2)

N—- -2 4-2 (3)

0-%3,'% (4)
pP-9.0 90(5)
Q98,0 (6)
R-LIMBURGITE(7)

S Tig 10 3 -~ Prograw ﬁ:CCk?lP:‘L'gure 3 -~ Program Rockplot. . =

S-TITAN AUGITE (8)
T-DIFFERENTIATION
U~-WEIGHT PERCENT SILICA{IO)
v-1I (END OF JOB}

INDEX
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Table 1 -- Mobil Research Oxide Analyses

{courtesy R. Dennison for system test)

S5i0
TiO
A1203
Fe O
FeO. .

MnGQ-

CaO

Total

1XX 3XX 4XX 5XX 6XX 7XX 11XX 13XX 14XX
54,771% 61.61%  57.750%  56.45%  52.23%  61.03% 52.89%  67.66% 58.90%
1.02 0.57 0.95 0.61 0. 65 0.90 1.32 0. 48 0.88
17,71 19.37 18.99 20. 43 23.37 17.03  18.46 16.45 17,07
4,80 1.12 2.10 2,70 0. 90 4,57 4,27 1. 80 1.95 .
3. 64 0.88 1.89 1.35 . 2.56 1.69 3,17 1,08 3.24
0. 21 0.09 0.16 0.21 0.24 0.16 0.19 0. 08 0.15
2. 40 0. 65 2,12 0. 44 1.40 1.20 3,23 0.28 2.03"
8,11 5.63 9.26 4,90 7. 42 5. 82 9.08 3, 34 5. 29
4. 00 4.61 5.10" 6.25 " 4. 61 4.23 4,43 4,50 4.79
1.92  4.79 1.56 4.03 4.57 2.65°  2.71 4.15  3.00
0.06 - 0.00 0.08 0. 00 0.03 0.05 °  0.01 0. 00 0.01 .
0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0.00
0. 30 0.13 0. 00 0.28 0. 00 0.00 0. 00 0. 10 0.22
1.15 0. 60 0.39 2.02 1.45 0.55 0.33 0. 31 2,62
0.21 0.00 _0.18 0.37 0.27 0.29 0, 09 0.03 0,05
100.30  100.05 100.03 100. 04 99.70  100.17  100.24 100.26  100.20
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TABLE 2 ~- Comparison of ROCKDATA and Mohil Calculations

ROCKDATA Mobil Calculation

Sample 1XX
Apatite . 139 ’ ---
II'menite 1,937 1.94
Orthoclase 11. 347 ' 11,34
Albite 33. 847 . 33.83
Anorthite . 24,700 24,10
Magnetite 6. 960 6.96
Quartz 5,988 6.00
Total Diopside 12,055 12,06
with the composition
Diopside (WQ) 6. 324
Diopside (EN) 4, 627
Diopside (FS) 1.103
Total Hypersthene 1,672 1.66
with the composition
Enstatite , 1. 350
_Ferrosillite . 322
Sample 3XX
Ilmenite ' 1,083 1. 08
Orthoclase - 28.308 28.3
Albite ' 39, 009 28,30
Anorthite 18.015 18.02
Magnetite 1,478 1.48
Hematite - . 101 .10
Quartz . 5.569 5.6
Total Diopside 3.491 3.49
Wollastonite . 2.268 2.26
Sample 4XX
Apatite : . 185 -
Ilmenite 1,804 1.80
Orthoclase 9.219 9.22
Albite . 43,155 43,13
Anorthite : 24.318 24, 32
Magnetite 3. 045 3,05
Quartz 3.680 3.7
Total Diopside : : 12, 261 12,26

Wollastonite 2.295 2.31



(Table 2, continued)

Sample 5XX
Ilmenite 1.159 1.16
Orthoclase 23.816 23,81
Nepheline 5.492 . 5,35
Albite : 42,748 ! 42,98
Anorthite 15,791 15, 80
Magnetite 3.268 3,27
Hematite . 446 .45
" Total Diopside 2.363 2.36
Wollastonite 2.289 2.28
Sample 6XX
- Apatite . 070 -
Ilmenite 1.235 1.23
Orthoclase ' 27.008 27.00
Nelpheline ’ 10.563 - 10. 54
Albite 19.511 .19.54
Anorthite 29.580 29.59
Magnetite ‘ 1,305 1,31
Total Clivine 2.900 2.90
Total Diopside ' 5,814 5.82
Sample TXX
Apatite , .116 -
Ilmenite 1.709 1.71
Ozrthoclase 15.661 15, 66
Albite 35,794 21,41
Anozrthite. . 19, 656 ——
Magnetite 3.360 .28
Hematite 2.252 -——
Quartz ' 14. 082 20, 84
Total Diopside - 6. 446 9.75
Wollastonite ' . 256 6.93
Acmite 0 12. 66

Sample 11XX

Apatite 023 . -

Ilmenite 2.507 2.51
Orthoclase : 16,370 16, 37
Nepheline 3.517 3.49
Albite 30,993 31.03
Anorthite . 22.306 22,31
Magnetite ' 6.191 6.19
Total Olivine : . 154 .16

Total Diopside ‘ 117,761 17.75




{Table 2, continued)

Sample 13XX

IImenite . . 912
Orthoclase 24,526
Albite 38.078
Anorthite 12, 431
Magnetite ' : 2,351
Hematite . 179
Quartz ' 18. 920
Total Diopside - 1,504
Wollasgtonite . 922

Sample 14XX

Apatite . 023
Ilmenite 1.671
Orthoclase 17,729
Albite ' 40, 532
Anorthite 16,218
Magnetite 2. 827
Quartz 5.932
Total Diopside - 8.11¢9

Total Hypersthene ' 4,260
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PRPOGIAM KOCKNATA
INTEGER A+H,2MA47 » CONAME

3173273300 FORTRAN (3,1) /4505 06/09/70

T
T

ORTGINAL CIPw CALCHULATION PROGRAMHED FOR - 18 MACﬁIME PENN., STATE UT
T

BY CHARLES w, OMDRICK AND JOHN HOLLOWAY (1947)

MODIFTED 1O CRC 3180 B BRY DAVID V. LE MONE £nD MARSHALL Wae ADAMS

UNIVFRSITY TEYAS FEL PASO (1969)

PHASF 1y CIP» RECALCULATED TO 100 PERCENT (+ FUNGE)

LE MONE AND ADAMS, UNIV. TFXAS FL PASO (1969)

PHASE 24 PLAGIOCLASE CaLCULATION, UTEP, LE ©ONE AND ADAMS (1969)
PHASF 3y OLTIVIME CALCULATION, UTEPR, LE “ONE (1959)

PHASE a4y CIPw CALCULATION TO YOLUME PEHRCENT CONVERSION
UNTv, TEXAS EL PasU, LEMONE {166Y9)

PHASFE 59 ARTIFTICTAL JOHANSSEN CLASSIFICATION COMPUTATION
UNTV, TEXAS FL PASYD, LEMONE (19/9)

PHASE fe DIFFFRENTIATION INDEX CALCULATION (DIFINX)
Ueliv, TEXAS EL PASOY LEMONE (1969)

PHASFE 74 COLNR INDEX CALCULATTION (COLINX)

UMTv, TEXaS EL PaSd, LEMONE {1949)

PHASFE 2y SUSPOUTIME SUSPLOTy MULTIPLE AND SINGLE

UiV, TEXAS £ PASO. LEMONE {196Y)

CLOSSARY OF PROGRAM TERMS a

NAME=RLAGIOCLASE FELDSPAR MINERAL NaME

ARRAY=ALPAANMUMERTC LagEL

NABTAL UL TV INE MINERAL NARE )

“Uia el dotent ges g 0 aaoribol a dn Lenanie™ 1 it 3 leRidricial 3v3icH)

ZWANMF = JOHANNSF F%”ILT&% FOR CLaSS 4 QAH(IFlCIAL 8¢STEHM)

C COMAMESJOMANNSEN CLASS anD) ORDER

in

15

1A

PCATARZPERCEMTAGE OF ALRITFE In PLAGIOCLSSE FELDSPAR
PCANTANZREACENTAGE OF ANORTHITIF IN PLAGTOCLASE FELDSPAR
POMTIFN=PERCENTAGE UF FORSTERITE INM OLIVINES
PCHMTFAZRERCFNTAGE OF FAYALITE IN OLIVINE
DIFIMX=D[FFEREMTTATION INDEX

COLTINX=COLDY TADEX

TOTHIR=TOTAL QUARFELOIDS

I0TRPYaAM=TOTAL PYRIBOLES

TOTORE=TUTaL OKE

TOTAUX=TOTAL AUXTLIARY CONSTITUENIS (CORUNDUM &+ apPaTITE)
TOFIFe=TO AL 1 FHOOACPRATES (TOTOAR + TAT %)
FOIMFL=TOTAL MELOCRATES {TOTPYAM + TOTOULY + TOTORE)
FOINDS=TOTAL FELSPRATHOINS .

DICENSTON NAME (5) e ARRAY (]10)s MAMEOL (3),
TMNARE  (5) 5 ZNAME ([) s CONAME {5)
RE ML KFaRFPLAG :

-

L

T
T
T
T
T
T
T
T
T
T
T
r
¥
7
T
T

READTS s K AaBaSI02sTINRLAL2DAFEROISFEQ s XMND s XMBO s CAD 9 XNAZD L XKD TS

19206 OTHER )
FORMAT (1342013 7F10e5/5%47F10e5)
READ 164 ABFAY
FOMMAT (10AR)

5102328102
1028=T1[0>
ALPDIA=ALR203
FE2934=FEPD3
FEOa=FED
K= AR D
AMGEOA=XMG0

Tz
TE
7=
Tt
Tt
TE
T=
Ts
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{Table 3, continued)
CAGA=CAD '
ANLZ2DA=XNAZD
XK20a=XK20
ProsA=P205
LEMONME =]
UTEP=1.0 :
IF(K=999)20 $ 3830 + 389
2n PRINTZ2S Ky AR
25 FOPMﬂT(lHlsﬁif)4&9X96HSA4PLE,I3$?A1)
IF(STN2)30 +30 - 40
an PRINT 17+ ARPAY
17 FORMAT (/39Xy1048)
PRINT 1%
a5 Fownar(lﬁog?4x931HIHIb SAMPLE CORNTAINS D SILICA)
GO T 375
a0 PRINTAS
45 POQNAT(11ﬂaaéx9o¢HIHF CHEMICAL COMPOSITION OF THE R0CK IN AFIGHT PT
1ERCENTY 1
PRINTSN T
G FORMAT{1HD 95X 3 4HSTUZ atX 9 4HTIO2 45X s GHALRU3 2 Sy OHFERD3 s ¥ X9 3HFEDs 7TXs3 T
PHOND o 789 3HUG0 o T4 3ACAD o 6X 9 4HNAZD 9 TX s IHK 2D 36X 9 41HP 2054 5X 3 5HI THER) T

-y

ol el ] el o i i g o A e mf y = =

PRINTSS 2S102, 1024 8L203sFE203+4FEQ s XMND s X100 CAD 2 XKNAZD ¢ XK20 9 P2OTs
15y DTHFR T
B FORMAT (14 94X 11 (Fho344%X) 1FS03) I
”SUM~(§[U)+TIO/+hIRU?+FF?Q3+FFO+XMMO+XIUU¢CHU*XNAZQ*XK€q+p705) T
PRINT AN S RG U , I

£0 FOEMAT (I 936X 305UM323X9F743) ' ‘ T
PRINTAY : ik

A5 FORMAT (0,69 v 31 3 3 % # * 3# ) Te
OALCTH AT E Y O e o T e, e L

70 AP=g,n ' Ti
ATL=n.9 : Tv
5573.’),-‘) ) T
Wiz .0 ,T;:';
XnS=na.i) - ‘ ‘ LK}
AKP= .0 : ‘ - T
ALC=D 40 . it
DR, 0 A T
ANS=040 : 1%
ANE=0,1 Tt
All=n.n - : . M
ARE( .0 : I
C=”l0 |

Ard ] =i}, 10} . T
M=, 0 T
P=p,0 L
OL= i
FO=0,0 Lk
FA=, 0 1
CS=0,0 - |
DI=0,0 S Te
AD=0 .0 ‘ . TE
EN=0 .0 - T
FS=0.0 . - : £
Y=0,0 =
AMD=0 n . E:
AC=(, T+
wﬂLEFU!nP PROPORTIONS CALCULATED Tz
510228 E02/60) 400 T
T102=2TIN2/79.90 Ts
ALZO3=ALR203/101 .96 I

FE2O32FER2NY/]180 .70 [




75

an

} I}

445

tnn

155

110

115

(Table 3, continued)

FED=FFO/T) .86
XMNO=¢ari) /70 .04
Xotlid=XMG0/4 0437
CAN=CAD/56408
AND20=XMA2D/6] 4982
ALZ0=4K20/94.20
PR05=p205/141.950
PRINTTYS

FORMAT (1HD 945 4 2THMOLECULAR PROPORTIONS)
PRINTHO sSTORTIOZ W AL2N3aFE203+sFEQs XMNO s XMOD s CAN Y XNARD » XK20+ P20
15

FORMAT{IH v A X e 11 {FDabed X))
FEQ=FED+ AN

P20 TH APATITE

AP=Poa0g

CAN=CAN=3,3 #P205 '
TIG, TO ILMEMITE. SPHENEs RUTILF
IF{Fe0=-TIN2190 s 25 + 35
AlL=TI02

FEO=FFN=~TI02

G0 Tn 105

XIE=F§fO

T102=2TTO2-FED

Frit=aq,n .

IF{Cau~-TIN2) 100 195 295
SP=Tra2

CAO=CaAn-T102

50 T 105

SR=0AN

Finfarino.con

Cati=a,n

HU=Tin? : ] )
KPP0 Ty KALIORHILITE A PNTaSSTIUM SMETASILICELTE
(FAALPIB~XL20) 118 + 110 5110
AP =Y 20

AP0 4l 203~ XK20

s TN 124

AP=a1L203

AKZ0=YR20-AL203

ALP03=0.0

AKG=X w20

CNAPO TO MEPHELIMEs ACMITE, SODIUM METASILICATE

120
125

TFAAL2)3=ANAZO)Y 1130 1125 * 125
AME =Y JAP0
ALPO3=ALL203-XNARD

D TO 145
AnE=A1203

AMARN=XNAZD~ALZOT

ALPO?::(J o N

IF(FE2N3=ANAZO) 140 1135 1135
AC=Y a0

FEFOR=FE203«XnAP0

G0 T 145

AC=FE»O]

ANAIN=UANARO~FF 203

FEROR=9.0

ANS=YNMARD > :

ALZ203 T0O ANORTHITE AND CORUNDIIM
IF(CAD~AL203) 155 s 155 2150
AM=A_ 204

CAQ=Cav=-4L203

GO Tn 160

wrg o ] g ] ] vmad e el maf eef e daf iy ] e RO 2 ] my o

b B B B B M

h ] =] od f e =y

P i e i P i e

w
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(Table 3, continued)

FEPO3 TO MAGNETITEs HEMATITE &
lrn IF(FEZ2U3-FEN)} 165 + 169 2179
1645 XMT=FF203
FEO=FED=-FE»203
GO Tn 175
170 AMT=FE):
FE203=FE2N3-FED
FE=n,n
HM=FF 503
CANs GOy FEO TY NDLIVINES GONTICELLITE. CaLCIUM ORTHOSILICATE
175 SHMGFF=XMA+FED
HAGFF =Xt QO XMGFE
IF (XaaaFE-CAQ)Y 181 + 185 2185
160 AMD=YNNGFE
CanznAaDd-4GFE
LCS=Can
530 Ty 1949
115 AU=0an
AMGFE = Xal3F £l AD
QLY AGEE .
P BI02=28102=5P= (2. 0#KKP) =« XKS= (2o N#FXNE ) = (4« BRAL ) » XS e {20 13EAN) =XMO~{CST

1RS AN=CAN T
ALPO3I=ALZ203-Cal) T
Cad=n.n &
Cz=alL»0] T

T
T

e

e

iy

ﬂﬂﬁ-ﬂ-ﬂ-ﬁuﬂﬁﬂé-ﬂ—{-{-ﬁ—i-!-‘-d

1/72.0) = (OL/2.0) P
[F{5132) 195 1210 1205 ¥

1=S PRINT?H0 1 ST02 , T
200 FORMaT (10 ,29Y 4524007 ENOUMGH SEO02 TO FORM FLL UNDERSATJRATED MINET
S R S A A e T io
CHECK PRINT CTRL. CHR, L
G In 375 ‘ i

205 AXRXKOmNKPH2,0 I
IF(SINP=XRXKP) 21 2210 2215 T

210 XLC=STU2/2.0 T
CARP =YK= ¢ T
i30Ty 270 T

218 ALC=UKP I
ST02=51N2=AXXKP T#
AKP=n,0 T=

CCSS=C5/2.0
IFASIN2=CC85)1220 . #2220 1225
2o0 40=2,0 #5102 '
o Cs=0S=-au
60 TN 2710
2P% . H0=CS _
3102=5102~CCSS
CS=0 40 ’
CIF(STO2=-%10Y230 1230 1235
230 NI=ST112 i
AMO=XM0=~S102

g

[

e s B e i B B B B B e B

GO Tn 270 z
23% DI=X4n T
SINp=51{2~XM0 : Tz
AMUZN W0 B T:
KAXLC=XLC#2.0 . T3
[F{STOZ=XXXILC) 240 s240 1245 T-
240 UH=STINA/2.0 T
AN =0 , T:
GO T 274 T*
2aB =Xy N

STOP=S[ 02X X C ‘ e



(Table 3, continued)
ALC=n.0 '
AXXME = AME %6 417 :
IFISTINZ2=XXXANEY 260 1250 255
250 AR=SI02/4.0 '
ANE=XNE=~AH
GO T 2790
AB=XNF
S5102=5102=XXXNE
ANE=n,0
XXXOL=0L/2+0 :
IF(STIN2=XXXQL})?Ph0 » 240 2265
260 HY=SIN242,0
GL=tH_—=Y
GO 10 279
2A% HY=0L
ST02=S102=-XXX0L
Q=0 .0
W=s51no
CONMVERSINN TO WE1SHT PERCENT
2N H=].n -HAGRFE
CS=Cs+ A1)
MO0 =YD+ 01
FO=Qacp 8240010,
FazpsyaQo,
Eamry s dmoFr R
FSmriy#i
DIwO=in]lan
DIEN=S[#343FE
1JIFS=nT4A

T T e

RzRi)#79490
CaC#{u)l 94
HRRAN L5
AFoN{R#31h,.34

——

N
W
i
o o -

il

~+—4A-3-411ﬁ

[ 4

7ﬁ7141ﬂm4—54-4—qﬂ-3—5ﬁ-ﬂ*!ﬂ-ﬂ

RLCEXLCHARH G2 T4
OR=IR#55/ T 1) Ti
CS=CS#fh.125 T
Yiyzu vt 1hal? T
KB SYaF #2026, 122 Ti
AR=AREGDY . 412 i
FA=RFA®TIN] L 89% ' ’ i¥
FO=FaeT710.35% . ‘ T
CEMZFENET0T .61 b
FS=Fs#131 494 ' Lk
Ht=H43 153479 k T
XeaT=% iT#231 .55 1
ANZANSZTR422 . It
AKS=XKS#154,20 T : T#
ANS=YNS# 122407 A ' Tz
SP=SP%196.07 : , Lk
CXIL=XIL#*15).75 : : . 1=
AC=ACY4H2 401472 T#
DINN=0TwD®} 16,17 T*
DIENzATEN®100,41 T#
NIFS=NIF38131.94 : ) , 1%
OL=FeFa+Cs . Ty
DI=DTHAO+BIEN+RTFS kk;
HY=F i 5§ . Tz
DIFTNY=0+ A8+ +XHE+XKP+XLC T=
COLTMXEDLsHY +0L+ X AT+ XL+ AP Tt

ASUM= {ar ¥ X TL+SP+ )+ AKPHUKS+ANE+AC+ KNS+ AN O+ AMT 4 HA+FA+CS e FO+XLC+wO+T7
JENADR2+ A+ F S+ 04DT 40+ IEMN+DIFS) 4 23
. . C ) L. |




275 FOLMAT(110929%932HCa [Pl NORM(IN WwEIGHT PERCENT))

i < (Table 3, continued)
PRINT?TS

277 PRINT 230, AP +DIFINX

2an FORMAT(IH u?hY;THAPATITE’13X!F7o392UX§21HQIFFERENTIATIUN INDEX 10X

285
29n
295
310

3ns

315

. 32

1 !FT.B)
PRINTPHS s XTL s COLTANX

FORMAT{IH 934X o BHILMENITE 318X 9F7e3920Xy LIHCOLOR INDEXZ20X8F743)

PRINTI2O9H 5P

FORMAT (14 934X e 6HSPHENE $20%9F 7, 3)
PRINT29S o 2L

FORUAT (1A +3aY46HAUTILEs27%F7,.3)
RRIMTR0O + XKS
FORIAT(1MH934X e 1449K~METASILICATE 912X sF7.3)
PRTNT2NG + XKP

FORMATILIA 936%413HRALIOPHILLITE13XsF743)
PRINTALD «XLC

FOEMAT{IH «34Xs7H_EUCITE19XeF743)
PRINMTIYYG « NP

FOrMaT{1H 34X 10403FAH0CLASEs16XsFT43)
PRINTIZD 2 XS

FORBAT (1 936Y 3 1SHNA-RETASTLICATE 3 11XaF 1o )
HPTINTIDG 2 XME S :

PABAN = AR/S524,482 + AN/27R.22

IF (Q“i"‘;f“\‘\!tsTlf‘roG) ’

1PCHTAIY = ({AB/524,,482) /PARAN) # J00.

IF (Jai}f&“’.ﬁ.rqf)e(]) ’
1RCoTAM = ({AM/279,22) /7884071 # 100,

TR ITASL.GF 9N M ERNCODE (2D 9400 s MAME)
IE(PCaTA LT oG NYENCONF {20400 aNAVE)
20T A L, Fo ) EnCUUE (02 46{ 4 NAME)

IF (RO TAS LT 50,0 ENCODE (202440 «+MNAME)
IF(e0aTad3 LT 430, 0) ENCODE(2n 34209 NaME)
TFA(OnTAS LT o 10, 0)ENCODFE (209410 sAaME)
PENFA = F/70,36% + FAZLDL.895

CIE O (WFAFALGTeNL0)

APCHTFO = (IFD/TN.368)/PFOFAY * JU00,

IF (JF{,FAQGTCU'”) .

IRCHNTFA = ((FA/ZLIN1.HYBY/PFOFA) #+ 100,

IF (PCNIFOLGEL90,0) ENCODE (205890 NAMEUL)
IF (LCNTFDLLTL90,0) ENCOUF (20580 sNAMEDL)

CIF {RPCRIFDL.LTL70,0) ENCODE (204960 NAMEUL)

325
330
335
3an
345
3840

35%

360 FORVMATIIA o3aXe13ATHTAL OLTIVINEy13XF7.3922H WITH THE COMPOSITION T
19/40!910ﬂF0RSFEQInyl]XvF?.BféﬂxyﬂHFAYALIFE»13X9F7.3/40X9léHCA-ORTT

IF (LCIIFDLT.50.0) ENCONE (20+540 9 NAMEQL)
TF f20NTEN LT, 2, 0) EMCONE {20,R27, AU
IF (PenilifFo.T.10.0) ENCOLE (209510 sNMAMEOL)
FORMAT (1A 934%, JHNEPHELINE $17X9F7.3)
PRIMTIAD » 483

FORMAT (11 934X 36HALBITE 20X +F743)

PRIMM3IS s AN

FORMAT (I 9347, 9HANORTHITE s 17X9F74.3)

PRINT 340 »C :

FORMAT {1 934X 3ACORUNDUM s 18R 9F T 637

PRINT 145 s X4 T .

FORMAT (1t 934Ys9HMAGNETITE ¢ 1TXeF 743)
PRIMTIS)  yHM e

FORMAT (1H 934X o BHAEMATITE s 18X9F7<3)
PRINT355 » 0 '

FORMAT (11 234 X2AHAIARTZ 420X 9F743)

PRIMT 340 2 0L FOaFALCS

2A0STLICATE 25X aF7,3)

PRTMTAS aDT 20T, DIEN;NTFS HY S EN,FS540,AC

wef =

i o v mf mmf o w2 el we] e o umf et et N o ] oo ox=] o ws} oo e el

-
H




(Table 3, continued)

365 FORMAT(IH 934X, 144T0TAL DINPSINEs12X9F743422H WITH THE COMPOSITIONT
19740 1 30DTOPSIIE (w0} 98X e FTe3/60% 9 13HDIOPSIDE (ENY s BXgF7.3/760X9137
2rDINPSTINE (FS)s8XaF 74373541 7THTOTAL HYPERSTHENEy 9X9F7a3+20HWITH TT
3ME COMPOSTTION/40X s OHENSTATITE 9 12XaF743740%s 1 2HFERROSILLITEy OXoF 7T

423/33Xs 1 2HE0LLASTONITE ¢ 14XaF 743/35Xs6HACMITE 920X9FT743) T
PRIMI370 ASU T

370 FORMAT(1H 934X e3HSUMeR3INeF743) T
PRINTAS T

IF (OI\%AN-GE-(}-OOI) T
IPRIMT 470+ NAME, PCNTASy PCNTAN T

T IF OFOFALGE0.001) T:
IPRINT 570y NAMENLe PCMTFO, PCNTFA T.

374 CONTTHHE ' 1.
IF (LE-ONELGEL2) GO TO 611 T
LEMOWE = EMONE+] - ¥
UTER=100e0708003 T

PRIMT Poakefar T

PRINT 17 ARRAY T

A FORMAT (191 eh (/) 44X« THSAMDLES 39204V 98H + FUDGE ) T-
STO2=81020%)TFP r
CFlan=ri0zasyTF» ¥
ALXO3=4LL 2034 TED T
FE203=FE2038%TER Ty
FEOG=FEQARDIER T

XDz X 40 A TP . T
AAGO=XHMGOARYTFR L T
CAD=CANA=NTER ‘ : Ti
ANAPN2X-IASDA R TED Te

AP0z Y2082 TFP : ) Ti
Setinze 0 dandigt [E

DTHF 220,10 ' ' Ti
IF(ST92)3%9«3N0 440 ) T

L0 FORBAT (207 AMOETHITE ) Ti
420 FORMAT (29H RYTuNIE ) T*
440 FORMAT (Z20oH LABRADURTTE ) T
650 FORAAT (200 AMDESTHE ) . Te
470 FORMAT (SCR20HPLAGTOCLASE FELDSPAR/SOX9504/50Xe6H( ABsFT74393H AN TE
JF7e3s2-4 ) ) . Ts

G540 FORMAT (274 OLIGOCLASE ) TE
430 FORMAT (294 ALAITE ) : Tz
310 FORPMAT (29H FAVALITE. ) Ti
520 FORMAT (2ad FERRNADATONOLITE ) Té
San FOBMAT (296 wQRTHHNTTE - ) ) - Tz
560 FORMAT (204 HYALDSINDERITE } : T
370 FORMAT {50Xe THOLIVIME/S0X1544/50Xe6H FOsFT7e333H FAsF74392H ) } T3
500 FORMAT (26H CHRYSOLITE ) Te
590 FORMAT (20 H FORSTERITE ) Tz
61 COMTINUE - Tt
IF (LEYUNEJLGE.3) 60 TO 629 - T:
LEMO-‘\JEZ,EE"IO'!\-EE + 1 . R T;‘

| YAP=AIP/ 34189 ‘ : T
' VRU=R1/4.250 ‘ TE
YC=C//1a9hi TE
VO=O/2.6485 . TE
YXKP=XKR /24610 T TE
YXLC=XLC/2 4480 T8
VORZAN/P2,551 . Ts
VCS=CS/2.938 Te
VOO0 27 4309 T
YXNESXME /24623 TE
VAR=AU /2 .~17 . _ TS

'*/F‘.QZF-;”\)'[L:,E';_’; ’ . T




(Table 3, continued)
VEN=Fn/3.214 _
VEN=FN/3,198
VFS:pS/305
VHM=HM/S o274
VXMT=XMT /9,200
VANZAM/2 e 762
VAKS=XKS/2.500
VANS=YNS/2.400
VEP=S5/3,250
YATL=XTL/4.786
VAC=AC/ 34500
VR TwWN=NIAN/2.900
VRDIEN=DTeN/3.]949
VRNTFS=NIF5/3.500
VHY=VEN+IFS
VOT=vRTMO+ VD IFN+yDIFS
VOL=VFA+VYFO+vCS
VOTIF T XSYR+VIKP+yaH+ VDR +VXANE+YXLC
VCOLTHA=YR L+ VY + OL+VXMT + VX TIL +v 4P
VASUA= (VAP + VX TL +VSP+ VR VXKP+YXKS+YXNE+VACHVXNS+VANS VO +YXIT+VHMHVF T

f g e o =

R R e I I L R

14+V(C3 FYCSHYFO+YXLCHVADFVENVOR+VARSVFSHVA+YDI WO+ VI IEN+VDIFS) T
ADAMS=I DD N/VASYA ) T
UNTFS =Y ) IF SEADAMS . L
VAP 3z AR#ANAKS T:
YOTENI=YITEN®aDAMS fi
VOIFS v IFSwpDavg n Ti
VRS YR ADAMSG . 1i
VCi=yCxrahavs T
VOSSO #ATDAYES T

LR R I A A A T : v
VXALC3=vALCHANAMS
YORK=yIREADANS
VOSH=VCSwAANMS
Y=Vt apAMS
VANFAasyXuFialaigsg
VARR=VAA®ADAMS
VF ARz yFA®ADANMS
VFOR=yF+aDAMS
YFRB=VEN®ADANMS
VESRzvFS#aDAMS
VHMB = VHM®ADAMS
VXMT 3=y X 41 #0DANS
VANH=YAN#FADAMS '
XSz VAASHADAMS
VEHS Iz XNS#ADAMS
VSPRB=VS2EANAMS
VXTLA=v XL aDAMS
YACR=vACHADAMS
VDTwS=VD ] 4D%4DAMUS
VrYRzYHY#RADAMS
VD TR=vDIHADAMS
YOILLR=yOL #aaMS
YNTFINXB=YDIF InX#ADAMS
VCULTNXGSYCOLTNA#A0AMS
VASUAR =V S M ADAMS

AY1 CONTINUE .
PRINT 27989448 ’ :

PT FORSAT (1r146(/) 442X 96HSAMPLE 91492012/ 949X934HCALCULATED ColePawe

TVOH UAFE PERCENT)
PRIMT 17+ ARRAY
Afryaps .
DIFN=vNTENS




LN .
ELOTEE L AT

620

T f;?.?(n

AN
206

310

1

DIFS=vDIFSH
RU=vRUA4
C=v(CA

=y 3

KKP=y X«KPA
XLC=vXI.C3
UR=VDORA
C5=vLs34
WOz=ywna
XNEF=vYXNERS
K3 =y aR3
FA=VFAR
FO=vFOA
Enz=vVFEty
FS=vF S
Hotz=yii 4%
AMT=yX 4T3
AN=VA-P3
XK=y (sS4
ANS=yY YIS
SPmySiey
ATL=vXIL 3 >
AC=z=yvary
DIv0=vidl 404
HY=syHY-1
DI=vpDI
OL=vidl~
DIFTAY=vaIF NS
COL [MX=vyCOL INXH
GO T 277
COMT {nUE

IF (LFEHMO'IE . G6F . 4)

LEMOMESLEONE +
W=

KF =y
PLAG=YARR # v ANR

(Table 3, continued)

53 TD 19

FOINS=zVXNER+VXILCil+ Y XKPA
THTR AR+ F+PLAGHFOINS

TOTPYA=VERPI + VAC3 + VXNSHE + VXKSA + vDIR +

TOAToLV=vOL"

TOTORF=VASTIY + ¥XILs + VAMR + VRUSD

T anX=vCa
0T LEC=Tulayar +

+ VAPR

TaTAUX

TOTHMAF=TOIRPYAM + TOTOLY + TOTORE

FOTeel =10 vnfF
IF (PLAGGTLN.0)

PCMTYASSVARS/PLAG % 100.

[F{rnTMaAF,GT.0.m)
1RPCHTORE=TOTORE/TOTMARF #
TlIF (;T.')TLECoLT. 5.‘3) G{)
PIFCTOTLRECaL.Te5040) GO
IF(T"TLEC-LT!QSQO) G0
IFITOTLEC.GE»95%.0) 60
GE90.0)
[F{PCNTVA3LT.90,.0)
IF(RCNTVAR L TS0,
IR (PeRTVARLLTL1N,

IF{PCNTVAR,

Ga o 975

IFIRCVTVARLGE L9,
[F{PCMTVARLLTW9N,
[F{RcTVAR LT, H0.0)

ENCORE
EnCODE
Q) ENCODE
N}y ENCO0E

0} ENCODE
0) ENCODE
ENCODE

100,
TO 930 -
TO 920 ‘
T0 910
T0 990

(200901 +sCONAME)
(204902 CONAME)
(202503 CONAME)
(20325045 CONAME)

(ZGs<) 1+ CONAME)
(205912 CONMAME)
{20471 3, CONAME)

-

VHYB + vwO3

i B B T B Tt Wi St B T Mo s T Ml T W W s M T M s T T T T B N s Y [ R R TR

i e B R e e e

ol

=




(Table 3, continued)

[F{PCHNTVARLTL1NN} ENMCQDE (2049144 CONAME)
6O T 9T7S

920 IF(OCNTYANA,GF.90.0) EsCODE (20+9212CONAME)
[TFEPCHTVAR LT 90,01 ENMCOUFE (20+97224CONAME)
IF(PCMTVARLLTLSUL0) ENCONE {20+923+CONAME)Y
IF(PCNTVARLLT.10,0) ENCODE (204924, CONAME)

. B0 Ta 977

230 IF(PCNTORE GE«D0.0) ENCONF- (2049312 CONAME)
TFIRPONTORE LT 90.0) ENCODE (20450324 T0ONAYE)
[F(PCITORELLT,50.0) ENCODE (20,5033 ,CONAME)Y
TRAPCMTORE LT 10,0) ENCOOE (209345 CONAME)

911 FORMAT (204 CLASS 1 ODRNDER 1 )
S0z FormaT (208 CLASS 1 ORDER 2 )
90 FORMAT {23+ CLASS 1 0ORDER 3 )
Ina FQdMAT (Z0H CLASS 1 ORDER 4 )
511 FOHMAT (294 CLASS 2 ORDER 1 )
212 FORNMA] (29H  CLASS 2 DRDER 2 )
313 ForMaT (274 CLASS 2 ORDER 3 )
314 FORMAT (254 CLASS 2 ORDER & )
321 FORMAT (27H  CLASS 3 ORDER 1 )
322 FORMAT (214 CLASS 3 ORDFER 2 )
373 FOrMaT (2791 CLASS 3 ORDEA 3 )
324 FORMAT (20d CLASY 3 ORDEDQ 4 )
331 FOPMAT (22 CLASS & ORDFR 1)
232 FORMAT (271 CLASS 4 NRHFR 2 ),
333 FORNAT {294 CLASY 4 ORDER 3 ) -
4 FORMAT (294 CLASS 4 DRDER 4 )

o e T s T e T Hi T s s T B e M o T M T M M B B Tt T B M B |

IF{TOTHAF 4 GT o0 )

1PCHTAV=TDTILYATATAAF #+ 100, . T

B {2 S G U o T L, sk {2d 98Ty ZNANL) K

IF (PeTHlVeLTe9%00)  ENCONE (28 99729 78A64E) T

IF (2rNTO VYL Ta50,7) ENCONE (28 +9732/08A4E) Te

IF (20NMTOLV.LTY Sed)  ENCNODE (28 o974+ 7280ME) I
GOOTH 621 ' T

371 FORMAT(2IH FAMILY ) ) T
972 FOEMAT (244 FAMILIFS 1429394 } ’ T
973 FORMAT (28% FAMILIES Se6e798 B} : T4
974 FORMAT (244 FAMILTES 9910511512 ) I
975 JUPOID5=0J+FGIDS Ti
ENCOOF (24420004 78NARE) Ik

200N FOBMAT (283X) ‘ ' T
KFPAGE RE+PLAG T
FEAKEOL A AT.0n,0) T
IPCHTKF = BF /KFPLAGHINN, ] T:

IF (Q1aEda0.0) GO 1Q 977 ' . T4

IF (raTOAY 6T N.0) . - Tt
CLIPCMTAYRGIZTOTGUARS LGN, . T:
dF eenTddelTe S5.0) 60 TO 239 . T

OF {PCNTRULTL50.0) GO THO 820 _ Ti
IFRPCMTUU.LT.95%.0) GO TO 810 ' . Ti

AF (RCNTIGE,95.0) FENCODE (205800 ¢ MNAME) AU T T#
f#973 Eﬂ (EDIDS.ED.D.0) B0 TO 621 - oL, P T
TF (TOTWUHAR BT 0,9} . T:
TRCHUTEN=FATIOS/TOTQUARSLO0 . : ‘ Té
IFA{PCHTFDWLTs S.9) G0 TO 840 . T
IFAPCHTFDLLTWS0.0) 6N TO 850 T:
IF(PCUTFNWLT95.0) GO 10 840 It
IFAPENTFD.ZGE+9%.0) ENCODE (205970 9 MNAE) T#

B10 1F (RCHTKF.GE.95.0) ENCODE (2098144 MNAME) . [k
IF (RCNTRF 2T .95,0) ENCONE (202417 iMNAME) Lk

IF (WONTRFLT.50.0) ENCODE {20+318¢MNAME) T4

[F GaCATRF LT e a0 ENCODR (20319 ¢ ANAME) L




(Table 3, conﬁhuaed)

GO T a2l - .
B20 1IF (RCNIKF L GE.95,0) ENCODE (219826 » MNAME)
LE (PCNTRF G LTa96,0) ENCODE (204427 9 ANAME)
IF (RCNTRF W LTWS0.0) ENCODE (204828 sMNAMF)
IF (PCNTKF LT S,0) ENCODE (2198299 MNAME)
. GO T A21
330 1IF (POCNTKF.GEL95,2) ENCODE (201836 MNAME)
IF (RPCNTKFLLT.95.0) ENCODE (2098374 MNAME)
IF (9CNTRFGLT.S50.0) ENCODE (204838 4MNAME)
IF (PCNTKFoLTe 5.0) ENCONE (204R39 5 MNAME)
GO To a2
3an IF (O0nTAF.GEL.93,1) ENCODE (20098344 s MNAME )
TF {orNTEF sl T295,0) ENCODE (209847 s INAME)
[F (aCNTRF oL T 450,01 ExCONE (209043 s ANAME)
IF (3C0NTKF LT S,0) ENCONE (20 9K49 9 MNAME)
G0 TO a2)
850 IF (PONTKF.GE.,95,9) ENCOLFE {20 9835A s ANAME)
IF (PCNTKF,LT.93,.9) ENCOODE (20 4R5 79 MNAME)
[F (20T XF L 1,59,0) ERCODF (2098589 MNAME)
IF (PCNTRFLGLT. 5.0) E8CO0E {20859 5 INAME)
B T AZ1
A0 IF (PO ITREWGE W95, 0) EACHDE (209866 s MNAME )
\ IF (RCATRFLLTL.9%.0) FNCOUE (204567 ¢ HNAME)
IF (RCNTRF LTo50.0) ENCONE (20 48AR s MNAME)
LF (PCHTARF LT 5,0} FRNCODE (2098630 MHAME )
ApA FORMAT (R20AFAMILY D ) ’
BIA FORMAT (20nFAMILY )
BV7 FORMAT (2OHFARLLY )
318 FOWMAT (2agFamiLy )
Ao Emmsy s fanamantt oy ;
B2A FOBMAT (20HFAMTLY }
A27 FORMAT (PrdAFAlLy A& )
A2R FORMAT (29HFAMTLY 7 )]
R29 FOMMAT (2ndAFanity  « )
8346 FORPMAL (20HFAMILY 9 )
837 FOHMAT (203+FAuTLY 19 )
337 FORMAT (2adcaxILy 11 )
839 FORMAT (294FAMILy 12 )
Bes FORMAT (2aHFAMTILY 13 )
Ba7 FORMAT (29HFAMILY 14 )
)
)
)
)
)
)
)
)
}
)
)

iy Wi e

¢ AAR FORMAT (20nFAMILY 15
B4 FOLPMAT (2.dFaMILY {6
BSh FORMAT (2hHFamilLy 17
B37 FORMAT (Z.o=Family 1A

888 FORMAT (2aHFAMTLY 19

l”gqq FoRrmaT (294FaMILY 20
‘B FORMAT {(2aHFAIMILY 2]
BAT FNORMAT (2 \HFaAmILY 22
‘R4 FORMAT (2oHFAMILY 213
BAQ FOPMAT {2aHFAMILY 24

. 370 FOBRMAT (2nHFAMILY 25 | ’ o

i 621 COMTINUE . o ST

PRINT 17axks44+8 e
37 FORMAT (1H1549Xa5HSAMPLE < T492A19/949X525HJO0HLNNSEN  CLASSIFICATION
Vo /7 7) ' '
HRINT 17s ARRAY : ’
POINT 1010 : '
1010 FORMAT (3n4.14HY. DUARFELOTIDS) ’
PRINT 10200, VOR
1020 FOoMaT {36Xs1aHA. (QU) QUARTZ s 18X 9F 74 3)
PRINT 1030.  yORA
10930 FORMAT (34X,18HB, {%F7) ORTHOCILLASE S 14X 4 F743)

P
| B L N N i ™ o
Y

H i

i s s B T B T Mo T T M B T T [ o R NG UP R I
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!




(Table 3, continued)
PRINT 1040s VARH
1040 FORMAT (34x,)7HC, (vASE) ALBITE ¢15XsF7.3) -
: PRINT 1050, VANR _ :
1050 FORMAT (42X411H+ ANORTHITE»13XsF7.3)
PRINT 10nNMs PLAG
1060 FORMAT (37X417HTOTAL PLAGTIOCLASE 12X sF743)
PRINT Jo7a, VXMER ,
1070 FORMAT (34Xe20HD, (VXNEB) NEPHELINE12XsF7.3)
PRIMT 1040, VXLCRH
1080 FOPMAT (485Xe9H+ LEJCITE,12X9F7.3)
PRINT 1046, VXKPR
1090 FORMAT (49X 91SH+ KALTOPHYLLITE+6X9F7e3)
PRINT 1100, FOIDS

1100 FORWAY (37X 14HTOTAL FELSPATHOINS11Xy3F743) P

PRIMT 1110, TOTQUAR ST
1110 FORMAT{33X,27HTOTAL GUARFELOIDS (TOTOUAR) « 68X e F 7,300 I A S H
' PRIME 1120 ~ L
1120 FORMAT (30Xt 0H2, 1AFITES) 1 P G C e
; PRINT 11738 P gy

11736 FORMAT (3aX4y1THAPYRIBOLES)
. PRINT 1140us  VSPH
Flan FORSRAT (39% AHSPHENE 321X 9F743)

oo e g o o o ] e ot o ] o o o e ae] i ] = = ]

PRINT 115M. VACR R A
11RA FORMAT {374, RH+y ACAITR221%+F7.3) : P i

. PRINT 11480, vXrgH , L1 T
"11A0 FORMAT {37Xs224+ SONTUM YETASILICATES s 7X:F 7. 3) e v T
PRIMNT 13170y wXKrSH L B ) T
1170 FORMAT (37%,27H+ POTASH METASILICATESs7XsF7.3) ' Ti
PRINT 1180, VDTR : . T
Lo Vuitmal wdlay gy glornlub e [YAr Ta3) .o f
PRINT 1190, Vi ' ¥ K
1190 FORMAT (3724 130 AYPERSTHENE,16XF7,3) ' i
PRINT 120, VA . Ti
1200 FOWMAT (37Xs14t+ OLLASTONITEs15X4F743) T T4
PRINT 1216« TOTPYAM ‘ . : T
1219 FORRAT {34X16ATOTAL (TOTRPYAMY 91 a%sF7,.3) { . 1
: PRINT 1220 ) ' - CL Ti
1220 FOPMAT (334s31043, OLTIVINE) : . ; o < Ti
' PRINT 1221« VFQu ) ' : Tt
1221 FORMAT (39X InNHFORSTERITE s17X9F7+3) : R A L Ti
1 PRINMT 17222, VFAQ L T EEEE K
127272 FORMAT (394, B8MFAYALITE 2191 aFTa3) . et e T
. PLINT 1227, YOS G i
1223 FORMAT A32Xe 1AHCA U~THOSILICATE»11XaF7.3) ey L L A AT -
. PFRINT 12310, VOLSB e, e VoL 1
1230 FOPMAT (38R 14HTOTAL  OLIVINE16XeFT434/7) o S AL T GUTSRPRIE N I SR T I
PRINT 120 IR AP N S T
1240 FORMAT (34X, 7HC. DRES) coL e tal Canisials T
PRINT 1259,  VIMTH O T T A £
1250 FOPMAT (39X 9HMAGNETTITE s 18%X2F743) . : e SR
t.o PRINT 1264, VXiLB i NN RN S R L S
CTIPBED FORMAT, B39 «BHILYENITE 3 19%+4F7.3) PYEROCF Ot gl st o3 [E 1FTE
PRQINT 1276 MHsy Ti
1270 FORMAT {39%¢BHHFEWATITE s 19XsF743) | LE:
PRINT 12430, VRU3 ! T
1230 FORMAT (39X ,6HRUTILE 421X 9F 743} o A |
PRINT 1291, TOTORE 'W ' L T:
1290 FOPMAT (37X.18HTNTAL ORE (TOTORE)Y«11XsF7e39//) ; . T
PRIMT 1309 P T
13n0 FORMAT (394,25H3, AUXTLIARY CONSTITUENTS) T:
PRINT 13199 yChi ’ I
1310 FOPMAT (338 3HCORINNUMA 193X 4F7.3) ) .. ;- e T:




! (Table 3, continued)

PRINT 1320,  VABRS3
FORMAT (39X THARATI[E220X4F743)
PRINT 1330« TOTAUX

FORMAT (37X«24HTOTAL AUXILIARY (TOTAUXY $5XsFTe34/7)

PRIMT 1349 TOTLEC .

FORMAT (50X411THLEUCOCRATES,18%43F7.3)
PRINT 1350y TOTMEL

FORMAT (50X T 0HAELOCRATES1GXsFT439///)
PRIMT 1360 CHOMAME
FORMATI4DAARCONAME 14X 45 A4%)

PRINT 13709  tNAE

FORMAT (49X ¢SHMNAME 415X +544)

PRIMT 1389y  7NAUE

FORMAT (41X ySHZMAME 15X TAS)

GO TN A2

EnND

FORTRAN DIAGNOSTIC RESULTS FOR

NULL STATFHMENT NipMSERS

949
LOAD DS
RUN%{O!N&

QTH 211 70

ROCKDATA

T

e i o T A T i R T B B T B



ROCKPLOT EXPLANATION

2. 2 = number of plotg

3. 2 and 4 = number of-points for each plot in order (field of three).
4, X axis percentage range (0.0-100.0}.

5. 9.0 and 9.0 are dimensions on plotter paper of graphl

6. Y axis percentage range (0.0-100.00}.
7. Title card plot 1.

8., Title card plot 2.

9, Axis title
10. Axis title.
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TABLE 4 -~ Program Rockplot (14 pages)
31/32/3300 FORTRAN (3.1)/MS0S  06/09/70

PROGHIAA RGCKPLOT ' : " p
INTEGKER A B9 ZNARE 4 CONAME ‘ P

ORIGINAL CIPWw CARLCULATION PROGRAMMED FOR IBM “ACHINE PENN. STATE UP
BY CAHARLES we DNNRICK AND JOAN HOLLOWAY {(19457)

AODIFIED TO CDC 3100 B HBY DAVID V., LE MONE £ND MARSHALL We. ADAMS
UNTVFERSITY [FEXAS EL PASO (1969) -
PHASE 1y CI®w RECALCHLATED TO 100 PERCFNT (+ FUDGE)

LE MOME AND ADAMS, UNTV. TEXAS FL PASO (1969)

PHASF 2y PLAGTOCLASE CALCULATION, UTEP, LE wmONE ANO ADAMS (1969)
PHASE 4y OLIVIWF CAlLCULATIONs UTER. LE MONE {1969)

PHASF 4y ClPw CALCULAGTION TO VOLUME PERCENT CONVERSIONM

UNIV,. TEXAS ELL PASI, LEMONE (19469)

PHASE &4 ANTIFICIAL JONANISEN CLASS[FIC&T[UN COMPUTATION

UNTV, TEXAS EL PASD. LEMINE (1969)

PHASE &y DIFFERENMTIATION ToDEX CALCULATION:(DIFINX)

UNTv, TEXAS FIL 2aS8)e LEMOINFE (1949) .

PHASE 74 GOLOP TMOEX CALCHLATION (COLINK)

UnTv, FEXAS BEL PASY. LEMONE (19A9)

PHASE G SURKRMITING SHIPLOTy SULTIPLE &) SINGlt

JNTy, TEXAS EE 2450« LEMIIE (1949) v

T ULV

—

VTV VVTVTIOUVVUTOYD

GLOSSAaRY OF »rrOGRaM TEQMS .

NAME 2L AGTOCLASE FELNSPAR INFARAL NAME

Awua( ALRHANUMEIIC LAadFL )

AN“‘P nLIvtsF uru»u L NAME

Poraelnd Fud Chnowsins 1 w3 ERILFICIAL ST S0 EM)

/Nnﬂﬁ J01awvﬁrﬂ FQI{LI%S FOR CLASS & {(aRTIFICIAL SYSTEM)

COrsht L—J)HAVMSnN CLASS AMD ORDER

PCHMTANZPERCENTA OF aLBITE 14 PLAGINDCL&SE FELDSPAR

Pcwr«; PPNCde\uP UF AMORTHITE IM PLAGIUCLASE FEFLNSPAR

PCMTFO=PECENTAGE OF FORSTERITE [a OLTIVING .

PCHTFA=RPEACENTAGE JF FAYALITE IN OLIVINE

DIFIs=DIFFERENTTIATION INDSX

COLTHNY=0OL0R TNNEX

FOTQau=ToTaL AarFELOIDS ' -

TOTRys=TaTaL PYRIBOLES : '

TOTORF=TaTAL ORE

TOTAUX=TOTAL aJXILIARY COMSTITUENTS (CORUNDUM + APATITE)

TOTLFA=TOTIAL IEUNNCHATES (TOTOUAR + TNOThiY)
CTOTHEL =TOTAL BELOCIATES  {FoTPYAM + TOTOLY + TQTORE) .
DFOTOS=TOTAL FELSPATHOIUS : ,

DIMENSTON NaMF (5)e ARRAY (10)s NAMEOL (5) 9 [
THNAIE  (95)y ZNAME (7) s CONAME {S) Pt
REAL KFaRKFPLAG - Pl
COMMD DDIFINX (1000} 9 SSIN2 (1000) 5 NPTS - oo Pt
REw 1NN 49 oo r THER N : Pt
REWINGD 10 : ‘ Pt
NPT S=1) P

10 READTS 9K A aSINZ2aTIN2,AL2039FERN34FEQs X 40 e XMGOsCAD Y XNA2O ¢ XK2PE
109P208 N THER ' Pl
15 FORMAT(I392A197F1Ne5/S%X97F10a%) Pt
REAI 145 ARRAY P

16 FOPRaal (19A8) Pi
510715102 i,
FIOP3=T (0P m
AL2034241203 ' ‘ !




[N e

-

+1

on
20
25
3n
30
17

a5

4n
41
45

S50

85

a0
65

7N

o

{(Table 4, continued) )

FE2OIA2FE 203

FRUA=FFQ

XA A = Xm0

XMEO A= X030

CADA=CAD

XNAPNA=XNAZQ

AKZ0A=XK20

RP205A=PR05

LEMONE=]

UTEP:-'I e} . :
IF{K=99g) 20 s 380 + 3830
COMTTmjF,

PRINTZ2S 1Ky
PUHMAT(IWIs%(/)-49*;6H§A4PLFsIBs2A])
IF{S112)30 +34 249
COMT TIUE

PRINT 17+ ARRAY

FORMAT (/935X 41 1AR)

PRINT 139

FOPMAT (1HO»34%930HTHES SAMPLE CONTAINS NO SILICA)

50 19 375

COmT 1ygE

PRINTAY m
POHM\T(Idﬂﬂ‘ﬁ PS4HTHE CHEMICAL COYPOSITION OF THC ROCK TN AEIGHT PP

LVERCFIT)
PRIMTSY

FORMAT(1HD 43X a46HSTOP2 48X 3 4HTIO2 4 RX 4 SHALPO3 SAySHFERZI3 e TXa 3HFEQ ¢ 7X 9 3P
THMMO e 7 X 304503 T X 3HCAO AKX 4 4HVAPO 9 T X9 3HK2 046X 34 HP 205« 5X s 5HITHER)

150THFR

;‘.);g'{a-r-' e

p ", Y TN 3 PR - - TR, -
2 3 '-'-'".'--ll YilaalE irar \a,U.;qi’l..b"il‘\."-'wu_-'li’"\’i\J\J?LM\jyn-vﬂcuga‘\:\f_“u"r"c:‘,}r'l

FORMAT {1+ 9;Xq]1(Fﬁc?v~X)afJe3)

HSUM= (RT0P+ T 02+ 4L 203+FE203+FEQ+XMND+XMEI+CLO+XNAZD+XK2D+P205)

PRIMNTAY «ASUY

FORMAT (A 934X e3AA5UMe23XeF7,3)

PRINTAS )

FOPRPMAT {104 3X+v31H i # 4+ 3 i #* )
CAaLCULATION NF THE CelaPoetwe NOUORM

AP=n0,n ‘

LIL=n.0

SPENL0

Wil=n,n

AKeS=pn,.0

APz=n,n

CALC=n.0

dJRrR=n . n

XNS=n,0 - )

ANF =00 . EE

AR=n0 .40

AN=D L0

C="-n-0 oo

XMT=040 o

AM=O L0 ’ - . a0

NTNh e i)

=00

FO=n,0

FA=n,.n

CH:0, N

Bi=n,n

WOEN) L0

EN=n,0

FS=n.n

HY=0,0

YL T TO T oD OIVGC U TOOUUCOTT G

=
P

i
i

P
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(Table 4, continued)

AMO=N L O

AC=0,10

MOLECUL AR PROPORTIONS CALCULATED
5I02=87102/60.19
TTo2=1102/79.90
AL2D3=nL2937101.96
FEPOI=FEZ2D3/159,70
FEOSFFEU/T1 .48
XMNQ=XAND/Th .96
AMGO=X1GU/4610.32
CAO=Cal/546,.n8
KAPN=XNAZO/A1 .98
AKZ202YK20/94 .20
PR0%=020%/141.,950n
PRINTTS

TS FORMAT{1AO945Y 421 HUHOLECULAR PROPORTTONS)

Ap

f5

on

Yy

1nn

1a8°

I1n

115

120

125

13n

135

lan

15

AC=FE2N3
KHA2A=XA2Y-FE203

PRINTSO qSIURqTIOE-AL203sFEEOBaFEOyKMVOoXMGOyCAOexNAEOoXKEO,PEOP

P
FORMAT (JH 94Xe11 (FHabehX)) Pr
FFO=FF )+ X4N0 P
PPO% T ARPATITE P
AR=pP205 P
CAu=Cai-3.3 #2pn5 p:
TI02 TO JLMENITE. SPHEME, HUTILE B
IF(FFD=YI02) 90 y RS 156 e
AiL=TT1072 P
FEO=FED~T102 P4
B0 T 109 P
ATL=FFD P
PIoE=110. ToG o
FEO=n.6 P
IF(CAn=T1{02)100 "985 295 P
SP=T10p P
CA=CaD-T 02 P
G Ta 104 i
SP=CAN Pl
T102=T102~CAD P
CAO=n,9 5
RU=TIO? [
K20 TO KaLIOPHILITE AND POTASSIUM METASILICLTE p
[FIALPO3~-4420)118 s 100 s110 } o
KKP=XK20 / P
ALPO3=AL203=%K20 . 2
HO T 129 . Pil
XKP=4L203 ; P
AKZO=XKZO-AL203 ) P1
ALZO3=0410 pe
MA RO FTO NMERPHFLINE:ACHITE, SODIUM METASILICATE : P
vIF(ﬂL203~RNA20)130 2125 ' +125 K =2
AHE=XNAR( B . P
ALZO3=AL203-XNARD nler =i
GO TO 1435 ' P
ANE=A]203 Pt
XNAPN=XNAPQ-AL 203 PL
AL2073=040 ' Pt
TFEFF203-4Na20) 141 135 9135 P{
AC=XNARQ Py
FERO4nFER203-XMARDN P
Gy 19 145 Py

TTTUTCTOUDTUVTDOD U U L A U -
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(Table 4, continued)

FF201=0.0

ANS=Xra2() |

ALPO3Y TU sNORTHITE, AND COSLINDUM
14% IF(CAI=-AL2D3) 155 1155 +150
150 AN=AL_PO3

CAO=CAD=AL 203

80 TO 160
195 AN=CAD

ALZ0O3=ALZ203~-CA0

CAU=n,0n0

C=AalP003

FEP0OT T «AGNETITEe HEMATITE
142 IF(FE2N3=-FED) 165 1165 21790
168 AMT=FF203

FEO=FEO=FE203

G T 175
1700 AMT=FFED

FE2O3=FERO3-FED

FEO=0,0

HM=Fra03

CAny yGuy FEO TO OLIVINME, MONTICELLITE. CaALCIUM ORTHOSILICATE

VPV DTV VULOUVU YUV LUOOOULU ©

176 XMOFE=Y%aB0+FF0 o
RMGF = k4G / X MGFE : : =

IF (Y AsFE-CAD) 110 155 11865 - By

190 AMOSYGFE ) ' By
Cau=Cai=LGFE ~ P
CS=0an . . ey

GO Ty 192 Pt

jas Xe0=CAd _ : )
P T S R AT T Rt G TR § ) Py

QL =X UGFE P

100 SIOP=51N2~SP« (2,8 XAP) =XKS= (2o 0% XNE) = {44 0#AC) ~XNS= (2 0%AN) ~XMO=(CTA
A/2.0)=(0L/2.0) P
IF{S1n2) 195 1279 +205 , 2

199 COMTTHUE P
195 PRINT?200 2 ST £
200 FORUMAT (THA20X«5240u0T ENOUNGH ST02 T0 FORY LLL UNDERSATURATED MINE
CIHALS 1A« T HBTI02 = aF5.3) oL : Py
CHECK PaTIANT Clale CHRe ' : PE
GO0 TN 379 ' , : [

208 AXXK2=XKI#2 .0 . ) A N
, [FISIN2-XxX<P) 210 2210 7215 boow e Fi
210 N e=sTn3/2,0 LI - -
AP AP =X 0 : R . .

, GG TH 2749 . N Py
215 ALC=X®P Co RAEE R Py
SI0P=S AR XXXKP B . . PR P PO S Pi
XKKP=a7n . LR, P
CCSS=CS/2.0) . IR LI P
IF(sSIne2-CCsSi220 ' 220 1225 B
sopen WO=2.n #3(02 ST e . - P E-SL DT R P
CS=CS=0 IRRLREE : " SECS= Pl

G0 T 276 PE

225 AN=CS ' . P
S107=5102~CCSS . ‘ 1
Cs=0,.0 ‘. Py
[F{STN2=-Xx01230 1230 +235 - P

230 DI=S[02 : ‘ . Py
A=A~ TOD - ' SO e 2

5O TH 279 . : ; Py

1235 DT=Yan ) »

NI YV S T YD ¥ MDY B . u



gan

26ﬂ

26%

270

(Table 4, continued)

AMn=n,0 .

AXYLC=XLCR2,0

[F(STO2=-XXXL.C) 240 1240 1245
OR=STN2/2+0

CRLC=XLC-0R

GO Ta 270

OR=XLC

SI”2=SI02'XXXLC

XLC=n."n

ARXNE=XNE#4G .0 |
IF(S{02=-XXXNE) 250 v 250 ,255
ARTZSTNZ/ 6.0

ANE=YNE =418

G0 Ta 270

AH= XN

SIU;-:%IO)-"XXXME .

KNF:Q.Q

XXXOL=0L/2.n
IF(STO2-XXX0L)Y25n 2250 , 265
HY=5192%#2.1)

OL=0 =Y

GO TH 2749

HY:OL

ST0228102=X4X0L

DL=ag.h

wuSlaz

CANYFRSToN 10 4ETGHT PERCENT
M| o) =RMGFE

CE=Cq+ Xm0

SR IEL AR

FOz=tanFE+xv00L

Fa=re400]

EMmHy s QGFe

FSmHys

DIUD=RL#Y .0

DIEN=N [#4GFE

DIFS=n [ %R

Af-"‘:’.‘.[\u.;:.Bz,a.SB

RU=2: 479,90

C=C#111296

B=A) «0Y

APz tkP#314,34

ALC=X CHATIB 5P .

UR=OE555 0 70

CS=C54864125

‘."0..":“”’_]%1-] 1&. -i 7

AME=XNMER2264 ,122

AB=A3#5244437

FASFA%1].895

FOSFO#T04365

EN=FaitionN.s] |
FS5=FS#131.94 _ e e
HMzH #1594 70 ,
XAT=X4T#2 3] 55

ANZANRZTR22

XNS=XMS#122,07

SP=60E1956407

ATL=YTL#1S] .79

ACRACHGD24 042
DIeD=N[W0#]115,17
DIEN=0IEM*100.41

TUTLUTVDTETODTUTTCT DO DO

P
P
P
&4
p
P
p
P
(=)

o

0



(Table 4, continued)

DIFS=NIFS%]131,94 b
OL=FO+FA+CS P
DI=DIWO+DIEN+NIFS p
AY=EN+FS ]
BIFTNX=OR+AB+G+XNE+XKP+XLC P
COLTNY=DLeHY +QL+XMT+XIL+AP P

ASUM= (AP+ XL +SP+AU+XKP+XKS+XNE+ACH+HXNS+AN+CH+XMT+HM+FA+CS+FO+XLC+WO+P
1EN+OR+AB+FS+G+DTIWD+NTENDIFS) : P

C PRINT2TS . [
275 FORMAT (10 929X 932HCe1aPews NORM(IN WEIGHT PERCENT)) P
277 CONTIMIE P

C 277 PRINT 280, AP W DIFINX e
2AN FOPMAT{IH 934X s THAPATITE s 19X 9F 743420Xs2 HDIFFERENTIATION INDEXs10XP

‘ 14F7.73) ﬁ
c. PRINT2RS s XIL «COLINX P
c 285 FORMAT(IH +34XaBHILMENITE 318X eF7.3420X211HCOLOR INDEX920XBF743) P
C PRINT 230 5P ' =4
299 FORMAT(IH 334X 6HSPHENE 921X 9F7,43) P

C PRINT 295 » RU P
295 FORMAT{IH 30X aaHIUTILE »20nXsF 743} P

C PRINT3IO0 XKS P
3an FORMAT (134Xl amK=METASIL. ICATE«LPXsF7 .39 P:

C PRINT IS W XKD "y
306 FORPMAT (1 434Y4 1 3HKALIGPHILLITE»13%XsF 7.3} p!

C PRINTILD «XILC i
. 310 FORMATOLH 934Y e THALEUCTITE $19%X9F743) P
.C PRINTG y 0P P!
315 FORMAT(lA 3aXa ) 0HORTHOCLASFE 918X eF743) P

C o BPRTMTIZ20 sKH% o
320 ForbMaf{la s3=2%yinAddip=~vE insiLiCAIR L RaF a3} Pl

C PRINTRAS 2 ANE P
PAMAN = AR/S524.4R2 + AN/2TR.22 , By

IF (s“\‘iﬂi\!aﬁf.f).ﬂ) ’ Pi
1PCHTA = ({AR/524,412)/PA3AN) % 1n0. Pi

IF (2638064 0.0) ' ' ' !
TRCHMTAN = ((AN/Z2TR3422) /PA3AM) # 100. P
IF{PCUTAR A GE DN EHCME(2D 449D s INA:AE) - . P
IFIPCATAL LT DYENCONE (2109480 aMAME) . P
JFRPCRTAS LT 70,0 ENCODE (204660 ¢ NAME) =

IR PCHTAR LT o 50 0YENCONE {22440 « NAME) : : . P

L IF P TARAL T30 0)ENCODE (21 + 420 s NAME D} : . . . P

IR RPONTAS LT 10D 9 ENCOUE (209410 s NAME) . : P
PEOFA = FO27n, 068 3 FAsIn 895 T LR

IF (PFOFALGTW0.0N) M . -

P APCHTED = (FO/7n.ab%)/PFﬂFA) ¥ 100. - o ) oL ) 4

IF (PWFOFAGT«0.0) . ¢ o PL

S LPCNTFA :-((rﬂfkol.%QB)/PFnFA) # 100" _ ' oo el T *

TR ((PEMTFOLGE 90 .0) EMCODE (204590 9 NAMEOLY T

t o IF (PCMTFOCLT.90,0) ENCOUR {20+58N02NAMEDL) o LA Pl

TF (PTNTF L T270,0) ENCORDE (205560 4NAMEOL) frorem P

s e b AF (e GNTIF G LT, 50,0) ENCODE ({20540 +NAMEOL) I O O R -
LB MR ITFEWRe LT3 40 ENCODNE 1{20 4520 ,NAMECQLY ¢ 3‘TK? (2Fz 70 eatfmlwa%
T UUIF ARTRTFOLLT.10.0) ENCODE (2045109 MAMEOL) ’ Pz
321% FORMAT (1A s34 eOdNEPHEL INE 917X sF73) o Py

C PRINT 33N ¥ AR . Pt
330, FORMAT (1M 936YXeBAALBITE 220X aF743) .o . o

C PRINTI IS o ARl P1
335 FORMAT (I 934X e OHANDORTHITE « 17X eF T 232 ) P

C PRINT 4G + C . Pi
340 FORMAT (1H 334X 28 4CIRUNDUM S 18X 3F743) Py

c PRINT 245 e XM4T Pt

366 FORMAT {14 + 34X« 05MAGNETITRE « 1 TX9FT7a3) ] P



(Lable <, COtlivecu) |
. .

|

|

PRINTI50.  oHM - , : P

350 FORMAT{1H 434X e BAACMATITE » 18X9FT743) . P
PRINTA55 40 .
355 FORMAT(IH 934X 6HOUARTZ 20X 9F 743} , . p
P?-?INTZ%E:{) QOLQFJQFAQFS P

360 FORMAT{IA 34X+ 13HTOTAL OLIVINE¢13XsF743922H WITH THE COMPOSITION p
T 40X LOAFNRSTERITE s 11X o F 74376 0XsAHFAYALITE ¢ 13X oFT7e3740X916HCA~ORTP
2A0STLICATE 35X F7,3) P

PRINTA5 sDIADTW0DIEMeDTIFSaHYaENFS,#0,4AC p

345 FORMAT{IA +34Y 4 14aRTOTAL DINPSINES12XeF7a3422H4 WITH THE CO%POSITIONP
T /40 1340TNPSINE (wd) +BXsF7a3/40%X s 13HDIOPSIDE (EnN)sB8XyFT«3/740%X+13P
ZHDTOOSIDE (FS) oBXoF7e3/38X 31 THTOTAL HYPERSIHENEy 9XaFTe3420HNITH TP
3AE COMPOSTTION/ 40X e GHENSTATITE 3 12X 9F 7e3740X 9 12HFERROSILLITE Y 9XoF 7P

 Ae3/3X, 12HADLLASTONITE 9 14X F 7. 3/35x,6HAcw1rE,anx,F7 3) P’

C PRINTITH s ASUIw . P
370 FORMATILY 934X e 3HIUME23XFT43) P

C PRINTAS P
C iF (D:‘\BI\'\E.GE.O.OGI) . P
c 1PRINT 477+ NAME. PCNTAB. PCONTAN . . e R
c IF {PFOFA.GE.0.00]) ~ p-
c IPRTHT S70 NAMEQLs PCNTFO, PCNTFA p
375 COMTINUE ‘ =
IF (LE0uF 6E.2) G TO 610 R
LEMONF=LE 4ONE+) . Pu

UTEP= N/ /88 - : o

Cc PRIYUT PhsNehaR . =1
C PRINT 179 ARRAY _ P
24 FOPMAT (lH}gﬁ(/),49Xo7HSAWPLE913$?A198ﬁ + FUDGE ) i
S102=8T0H2a%UTEP ]
EE.‘,‘.T" pVET IS =i
AL203=al2N3A¥UTEP o
FE2O3IxFEIG3ARYTEP Pit
FEQO=FEOa®wUTEPR Py
X!\‘-NO:\(-‘ANE)A*UTEP P
AMGO=x MG ARYTEL . T
CaO=cadA®mI{ER Py
ANAPN=2XMARDARPTER . i
AK2O=XKP2OA#YTEP £y
PPO%=PRO5ARUTER ' P
OTHEQ=0n.4 = Pl

. IF(SINZ2) 330840 " . ‘ . AT
4110 FORMAT (20d ANDRTHITF ) : ’ P
420 FO)femaTr {(2nd BYTO 4] TF ) " b : =)}
440 FORMAT {20H LABRADURITE ) . : ~I:1;Pi
461 FORMAT (204 ANDESINE : } . Vo R
470 FORMAT (50X420HPLAGTNCLASE FELDSPAR/SOX95A4750X 4+ ( AB F? 39.3H AN,V
1FT7-3424 ) ) E R TN L Fi

480.  FOPMAT (2nH OLIGNCLASE ) o : SRR
490  FORMAT (20H ALBITE ' ) SRR S
3¥0° FORMAT (29+4 FAYALITE - ) Tt I R =Y
SR FORMAT (23H FERROHOWTONOLITE ) el fA TS I Y =51
T3 FORMAT . (290 HOKRTOMOLITE » 7. F) COMAME FORAT {2 rORTOPL
S50 FORMAT (20H HYALDSIDERITE ) o ‘ D = 1
370 FORMAT {59Xs THOLIVINE/SOXeBA4/S0XedH( FIyFfe343H FASFT3s2H ) ) P
SR80 FOR4AT (20H EHRYSOLITE . } P
390 FOWMAT (20 H FORSTERITE ) ' P
610 CONTIMIE ‘ 25
IF (LLEMONE,GE,3) GO TO &20 ) P
LEMONE=LEMONE + ro =or o Py
VAFZAR /34159 P
VRU=I/ 40251 P

VC=C/ 3,944 ' 1,



ks

(Table 4, continued)

VOZQ/2 4645

VXKP=XKP /2,510

VXLC=X|.C/2+480

VOR=NR/2.55])

VCS=CS/2.938

VWR=uN/24909

VXMESYXNE/ 24623

VAB=A3/2.417

VFA=FA/4,393

VEDsSFO/3214

VEM=FN/34]198

VFS=F5/3.5%

VHM=H /5.2 74

VXMT=XAT/5%.200 - v
VAfIZAN/ 24 T672 A
VXSS=XKS/2.50D Lo
VXNS=XNS/24400 ’ . Pt
VSB=ad /3,259 . o
VXIL=XIL/14786

YACZAC /34501

VOTAN=NT180/24909

YDTEN=ITEN/3 198
CUNTFS=NIFS/3.%040 ! di-ne
VY oy r e RS . . N
VRI=yN O+ D IEN+VRIFS i
VOL=VFA+VFD+Y(CS

VD [FTNX=s JJ+UXKP+VAH+VOP+V(M&+VXLC

VCOLTMXa=vV i+ viY+ YNl + VY XMT+VXTL+V AP
Vﬂﬁué‘(VA~+VXIL+VSJ+VHU+VXKP+VAKS+VXNl+VA”+JXVS+VAU VC+VAMT+VHM+VFD
HIRE RS Ol FAl e i R ALty eVl i v R Dt dwTu it e FYOLES)
ADAMS=T 0. 0/VASYA '
VOTFSH=VDTFS#aDAMS

YAz yAR*ADAMS

VDTE =V TENSEANAMS

T EH BU Y B E O UV D OO R OO T D DO U OO UED OB

EBELEY

VDIFS=VDIFS#ADAMS : ' ]
VRUB =Y U ADAMS ) fur
VCH=y(C#ADAMS . : : . £l
VORSVIRADAMS ' ' ' 2
VXKPR=YXKPEaDAMS ’ . . . Bl
VXLCS=VALCEADAMS ' e o
VORH=YIR%ADAMS i LA RS =
L VCSB=VLS#aADAKHS T e P
VUNHRzyW#ADNAMS e - ' o
CVANEQ =Y AE #ADAMS ' _ P P ey
VARB=vVAB#*ADAMS ‘ Sl e o
VEABsYFARADAMS AP S pot
VEQOR=YFO#IDAMS ' A N R =4
CVENR=VEN#ADAMS . Tt T L &
VESB=vF3#ADAMS I 2o
VHMA= VM E A AMS ' oo e e e,
P VX T3=y XT#ADAMS I S I S . P
IUANB VEN#EADAMS . S r [Unses g4 *1ﬁﬂ.8 2
TVXKSA=VXKS#aDAMS C P
VAMSE=YXNSHADANS . ' Pl
VSPE=YSRHADAMS : Py
VATL= VX [L#ADAMS . . . B
VACB=vVAaC#ADANMS o - R
TVDTHNH =V AR ADAMS ‘ : =
VHYBzvYY RaDaMmg , : Fro o eoin e Py
VOIB=vDI#ADAMS _ . Ry
VOLH=JIL*ADAMS Pl

VOIFTAXE=YDIF TN AT a~3 Pl



C

611

27 FoORMaT

I
SRA4RR

(Table 4, continued)

VCOLTNXI=vCOL INX#ADAMS
VASUMR=VASUM#ADAMS
CoNTINUE

PRINT 273<sAsR

1 VOLUME PERCENT)
PRINT 179+ ARRAY
AP=VAPS
DIEN=YDIENR
DIFS=vDIF3R
Hu=yn1ja
C=y(Cn
A=vyGA
AKP=yXKP3
ALC=yYLCY "
OR=yIRA3
CS=vns
wil=y $94
ANE=JXNES
AB=zvyaKA
FA=VFaH
FO=vFOs
EN=ZVFNY
FS=yFis3
HM=y - 43
XMTzyXaTs3
Adzyanty
AKS=y A KSH
AMS =y XNSY
HE IV 3
AIlL=vxIL!4
AC=vAaACH

CDIwWD=vDIA0E
MHY=veiYil
DI=vDT3
OL=vOL 4
ASURM=ZVASUMSS .
GO TH 277 n
CONT I UE ,
STI02=5{0Pa#TER ' ; . , ,
IF (LEMONE JGE.4) 6224623 [ N 1
WHITF (49} COLINXCDIFINXLS5102 :
WRITE (10)Y ARDAY
NPTS=p0TS+] . e
G0 T 10 : DS
LEMONFE =LEMONE+1 .
Q=vnas | ] : 3
KF=y0ia3 < o i
PLAG=VABB+VANR o

FOIDS=VANER+VXLCR+VXKPE L e ;”,,"

CTOTOUAR=AUHKF+PLAGHFOIDS i, 107
IﬁUﬁPY%dAV%Pa + WakB 4‘VXN§R¥H NXKS% + VDI i+ MﬁYB1ﬁIVWO%*v~w
TOTOLv=vVOLR
TOTORF=VAMTY + VYILy + VH¥a + vpun
TOTAX=VCR + VARYS
TOTLEC=TOTIQUAR + TOTAUX ' :
TOTHAR=TOTRPYAM + TUTOLY + TOTORE Lo '
TOTMFL =YOTMAF v
IF (PLAGAGTW040) ~ i
1PCNTYAS=VARR/PLAS % 100.
IF(INTHAFLGTL. 0. 1)
IPCHNTORE=TOTORF/ZIDIMAF # 100

(1H1, 6(/).¢9X1hHSﬂMPLE,I412A19/;49Xs34HCALCULA1ED CoalePole

CLVUTUTDOUL O UV UYULUTD DD

TTUYUDOT

B B U T T U T OO R DD ¥ ¥ Y PU DO PSSV T D OO



TPV T T U U T U DU T DU D DO OTETUTD

4 (Table 4, continued)
970 IF(TOTLEC.LT. S.0) 6O TO 930
IFATATLEC.LT.R0L0) GO TO 920
IFATOTLEC.LT..9%.0) 60 TO 910
FAN IF{TOTLEC.GE.495%.0) GO TO 900
INQ IF(PCNTVARLGF.90.0) ENCODE (204901 2CONAME)
IF(PCNTYABLLTL90.0) ENCONDE (2049024 CONAME)
IF(PCNTVABLLTA50.,0) ENCODF (204903 sCONMAME)
IF(PCHMTVABLTL10.0) ENCODE (204904 +CONAME)
GO T 975
-1 IF(PCMNTVAR.GEL90,0) ENCUDE (204911 sCONAME)
IFA(POUTVAS LT O0,0) ENCODE (204912, CONAME)
IFAPCAHTVARLLT.H2,.0) ENCODF (209913+CONAME)
IF(PCNTVAL LT 10,00 ENCODE (204914 ,CONAME)
- G0 To 975
= 370 1F(PCHTYARLGEL90,0) ENCODE (209921 +CONANME) e .
oo TFPCHTYARMLTLO00) ENCONE (20,9223 CONAE) R
T TIEMPCATVASLILTAB0,0) ENCODE (20,923, CONAME) LRSS
T CIFARPCATVARGLIGLIN,T) ENCODE (209924 sCONAME) Tootean
GO Th 973 ' T
RN IFIPCNTURELGESS0,D) ENCODE' (20993) s CONAME) yomnesT
TFAPCNTORFLLT.20,0) ENCODE (20499372 ,CONARE)
< IFURPCATORE LT .59, 0) ENCODE (202933,CONAME) P
o G IFHPEATURE LT 12, 0) ENCOUE (209934 s CONAME) e , -
CIn 1 FORMAT (294 CLASS 1 ORDER ) ) 3
TR0 FORMAT (204 CLASS 1 ORDER 2 ) o !
CUSNINFORPMAT (294 CLASS 1 ORDER 3 ) P g
. 3ng FOPMAT (29n 0 CLASS 1 ORDEAR 4 ) { ‘
S 311 FORMAT (254 CLASS 2 ORDER 1 ) ¢
F12 FORMAT (249 CLASS 2 GRDfQ 2 )
Y FoweaT (Dod o 9 men 3 )
314 FORMAT (20H  CLASS 2 QROFR 4 ) -
321 FORMAT (277 CLaSS 3 ORDER 1 ) '
L9727 FOUNAT (203 CLASS 3 ORDER 2 )
TAPIFORMNT (204 CLASS 3 ORDER 3 ) VIt
374 FORMAT (29+4  CLASS 3 ORDER & ) |
7317 FORAT (241 CLASS 4 ORDFR 1 ) .
32 FORMAT {(20H  CLASS 4 ORDER 2 )} : :
233 FORMAT (20H CLASS 4 0ORWER 3 ) ¢ :
I34 FORMAT (294 CLASS 4 ORDER 4 ) - N
IFITNTAAF 4GT.Na M) - -
e APCHTOLVETRTOLV/TOTMAF # 100, § SR A I R b
S IF {PCNTOLV,LGE,95,0)  ENCODE (28 29719 7NAME) SRR I :
CRIFT (PENTOLY L LT95.0)  ENGOYE (28 49724 ZNAVE) RS =
D IEARPCHTILY o LT aS060)  ENCODE {218 39736 ZNAME) i H
st IF (RCONTOLVLLT. 540)  ENCODE (28 97644 ZNAVE) & :
o GO TN 42) ‘ : PR .

) 371 FORAAT (281 FAMILYIQ ' ) PrOFnPesTRa FoooD
T2 FORMAT (28H FAMILIES 1928354 ) A A
T9TR FORWAT (280 FAMILIES 5464748 ) [ A
- H’.)?’Z'. F(\)F"M!“\T‘TZP"iFﬁMILIES le(}'ll,‘la" ) EfMiSmag Yo of ™ v [ > 47T
2978 QUFNTHS=R+FRTDS B T B T SOy

oMY B L) CENCORR (28,2000, 7NABEY R A o) S ENCONR (25,2000,7

2000 FORMAT (24X) SR AL A
KFPLAG= KF+PLAS
IFIXFPLAG BT e0) v I
S 1PCNTKF= KF/«(FPLAG#10N0,
- IF (2.EQ.0.0) GO TO 977 N IR
IF (rTQuUaRGT.0,0) ' T
o IPCHMTanEml/YoYoUARR LD, oy ve G
IF (RCHTRdeLTe Bou) GO TO 830 )
IF (=enTidualTL50,0) 60 1O 520
9%.0) GO

IF (P ]‘_Q\Jc LT

TO 810



- 830,

IF

977 1F

81n

§2n

< A3aN

A%N

COBAN

- Bla
217
3R

-’19

. 7

.o

t

"RPA

827

T R7Y

B79
P HAs

. -13737

TR
339

B4 A

2

TBAR
344
RuA
357
B354
8549
BAA
/a7
By
384G

IF

(Table 4, continued)

(CNTRULGE, Yh,.n)

EMCOOE

(205800 MNAME).

(FOHINS.EQenal}y GN TO A2]

(TNTRUARLGT N, 0)

1PCHTFN=FOIDS/T1DTRUAR®)00.
IF(PCNTFD LT

5.0) GO TO 8B40

IF(PCNTFDLTA50.0) GO 10 85D

IF(PCNTFOLLT W95, 1)
IF(pC:‘JTFquEQQ%.O3

1F
iF
IF
IF
GO
IF
1F
IF

. IF

GO
IF
IF

IF
IF

G0
IF

IfF.

IF
1F
G0
IF
ir
1F
i
G0

LR

{F
1F
IF

(RCNMTKF JGE .95, 1)
{(PCNTHRF &L T.95,0)
(PCNTEKF L 1LTa50,0)
(PCNMTRF WL T e 5,.0)
T A21
(}:’CNrKFCGElQSQD)
(CDCNTRF LT o9%,0)
(ONNTRF WL T.80,0)
(PCNIRFLLT. 5.0)
Ty A21
{PCATKRE W BE 95, D)
(PONTKF JLT,05,0)
(PONTKFLLTL.50.0)
(PCHMTRF LT 549)
To A21
{(RPCNTAF 4 GE 295,01}
{(RPCOYTRFL.LT.95,0)
{(PONTKF JLTL50,7)
{(PCNTRFaLT. 5,.0)
a9 A21
(RONMTRE LGE 2895,0)
RTINS AN
(ROHTKE LT LR0,0)
(PANTRKF ALT. S40)
™ 421

(CHTRE «BE.95%.0)
(OCMTRF L LTa9%, (1)
(PCAITKE LLTW50.0)
(i-"‘:\'ri\F‘.ch ".'5.’])

FOMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
Fowmar
FORMAT
FORMAT
FormaT
FoPpMmat
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FopPMaT
FORMAT
FORMAT
FOPMAT
FUOPMAT
FORMAT:
FoRMaT
FOBMAT
FORMAT

{(Z0oAFAMELY
(2OHFAMTLY
(2OHFAMTL Y
(ZoHFAaMILY
{(ZOAFAMILY
(2aHFaAmMTLY
(ZOHFAMILY
{2oHFaMILY
(ZorFAMILY
{PaHFAMILY
(RAHFAMILY
(ZOHFAMILY
{20HFAMTILY
{2 HFAMILY
{PoAFAMILY
(2HFAMTLY
(238FAMILY
{(2OHFAMILY
{Z2adFamity
{(20rFAaILY
{(2OHFAMILY
{Z0HFAMILY

(29HFAMTLY

(2o-FAMILY
(ZoAFAMILY

it

19

21
22
23

24

ENCODE
ENCONE
ENCODE
ENCODE

ENCODF
ENCODE
ENCODE
ENCODE

ENCODE.

ENCODE
ENCODFE
ENCOOE

ENCODE
ENCODF
ENCOOE
ENCONE

ENCODFE
Eovsoag
ENCODE
ENCODE
ENCODE
ENCODE
ENCODE
ENCODF

GO TO 860
ENCODE

(20 9870 y MNAME)
{20816y MNAME)
(20817 44MNAME)
{2081 RsMMNAME)

(204819« MNAME)

(2098249 MNAME)
{209 A2 yMANAME)
(209223 iNAME)
204829 MNAME)

(209835 ¢ MNAKME)
{20337 s MNAME)
{20138y MNAME)
{20y B839MNAME)
3

‘(EnvﬂﬂﬁsmNAME)
(204847 ,MNAME)
(209 BGBMNANE )
(2N 9440 ¢ ANAME)

(20 985hA s INAMEY

(e detad s nineel}
{20+85R s MNAME)
{20855 s MNAME)

(209 RAA $INAME)
(2048367 MNAME)
(Sl aRAK P MNAME)
(204869 ¢MNAME)
: }

—~
L
A

Tt et Mt Tt Tt W Wl ekt st Nl YA et Tt Tt T et et e mgt wf Ut e fentt e

ey e

SiTR T Tt et

PR

-

RAEHEN

=

MOV T LTUETTOULY Y

TP DBDODTVTUBD



(Table 4, continued)

PRINT 1290s  VEMTYH
FORMAT (9% 3 9HMAGE T { 1E 4 18XeF7.73)

CLASSIFICATION

870 FNRMAT (20HFAMILY 25 )
5721 CONTIHUE
C PRINT 37+KsAsH
37 FORMAT(1H1549Xs6HSAMPLE s 1422414 /49X 25HJOHLNNSEN
197727
C PRINT 17+ ARRAY
c PRINT 1010
1010 FORMAT (30Xs14H1, QUARFELOIDS)
1 PRIMT 10204 . VOB
1020 FORMAT (3aXalaHA, (QU) QUARTZ18XsF7+43)
C PRIMT 1030, viYy
1030 FORMAT (34X418H8, (KF) ORTHOCLASE+14XeF7e3)
C PRINT 1040 VABRH
1040 FORMAT (34Xe17AC, . {(VABR) ALBITE15X9F74+3)
C PRIMT 1059 VAN
TORN FORMAT (42X9111+ ANORTHITE$13XsF7.3)
C PRINT 10560, PLAG
1040 FORMAT {37Xa17HTOITAL PLAGIOCLASE212XsF7.3)
C PRIMT 1078s VXNER
1070 FORMAT (34X420HDT (VANER) NEPHELINEIZ2X9F7e3)
C PRIND 1080, VXL CRH
1080 FORMAT (45X 49+ LFUCTTES12X9F743)
C. PRIMT 109D, vXKDB : , - j
1090 FORMAT (4544198 + KALINPHYLLTTE+8XaFTe3)
C PRINT 1199, FOIDS
1100 FORMAT (37X« 1R8HTATAL FELSPATHOINS s 11X eF 73}
C PRIME 1119, TOTAAR
1110 FORMATI(33X,27H10TAL QUARFELOIDS (TOTQUARY 36X aF743)
C PRINT 1120
Pi20 ririeaf 1334y lund, dal L)
C FRINT 11730
1179 FORMAT (34X, 140 ,PYRIBOLES)
C PRINT Tid4ae v3PR
1140 FORMAT (39X e AMSEHENE +21X9F 7 o 3)
C PRIMT 1150, YACR
1180 FORMAT (37X48H+ ACMITE 21X F7.3)
C PRINT J1lAa%s  VXNSH
11A0 FORMAT {B?XyEPHP SODTUM METASTLICATES»7XeF7+73)
C . PRINT 1179 VXK S
1]?n FORMAT {31X,)2H+ POTASH 4FrAbILIPAr£S,7AaF7 Y|
C PRINT 11lHne  yDIR ¢ f ¥ !
<1180 FORMAT (37Xs10H+ DIOPSINE 19XF743) . -
e PRINT 1129 VriYH :
“1Ygn FORMAT {(37Ks 13H+ HYPERSTHENE16X9FT723) :
C PRINT 1200 Vudl T :
12“0 FORMAT (374s5]aH+ aUlLASTuMITEsISX,F? 3) L . .
C PRINT 121n0e TOT®YaM M SRR
1210 FORMAT (36Xe16HTNOTAL (TOTRPYAMY s 1laXeFTa3) . N
_ PRINT 1229 o
D220 FORMAT {34X310°HR, OLIVINE) v ’
C .+ PRINT 1221, VFOR N A
VR LEATTFORIATY (33K 1 nHFORSTERITES 7R eF 7+3) T EEAT rni:f Y
C PRINT 1222+ VFAR ’ - N o
1227 FORMAT {394 4BHFAYALTITE s 19X eF7.3)
c PREST 1223 VCSES
1223 FORMAT (39X416HCA ORTHOSILICATE 11XeF7. 3)
C PRINT 1231, v0OLRB
1230 FORMAT (38X814HTOTAL OLIVINE16XaFT.32/7)
C PRIMT 1240 . s o
1249 FORMAT {34%,7HC. DORES)

T ot P T YN TP YD DY LRI TTITOYYUT T



C PRIMT 12668, VXILR
1260 FORMAT (39K +8HILMENITES19%X4F7.3)
C PRIMT 1270 Vi3
1270 FORMAT (39Xy8%HFﬂAI[TF-19X.F? 3}
C HRIMT 1280,  VRUB
1280 FORMAT (39XsOHRUTILEs21XsF73)
C PRINT 1297y TOTORE
1290 FORMAT (37X+18HTOTAL ORE (TOTORE) s11XsF7e397/)
C PRINT 1300
1300 FOPMAT (30X,205H3, AUXILIARY CONSTITUENTS)
C PRINT 131ny V(K
1310 FORMAT (3FX¢AHCORUNNDUM 19X oF 743}
c PRINT 1320, VAPY
1327 FORMAT (39K«T7HAPATITE +2nXsF7a3)
C PRIMT 1330y TOTAUX
I3 FORMAT {37Xs2aMTNTAL "AIXILTARY (TOTAUXY o5XeFTa3e/7) 7
C PRINT 1340 FTOTLEC '
T134m FORMAT (53X, 11HLEUGCOHCRATES» 18XeF7,3) e ;
C PRINT 1330, TOT~EL a
1350 FORMAT (SOX.10HMFLUCRATESy 19Xy F? 3e/77)
C CPRINT 1369y CUNAME
1360 FORMAT{(40XAMCONAME 414X 95A04)
C PRINT 13770y MNAYE .
T1370 FOEMAT (40X454nMNA“E . 15X 4504) Lo
C PRINT 1354s  7NAWE o
1380 FORMAT {49K45HZNAME 15X 4 TA4)
G0 T A29
3an ENDFTLE a9
- HEwI) 49
e Teny 1 n
CALL ~>:.JPPJ or
EMD
FORTRAN DTAGNOSTIC RESULTS FOR ROCKPLOT
NULL STaTEMENT NUMBRERS - o - 0o
1330 1370 1260 1450 13490
12970 r2an 270 1260 1250
1221 12240 1210 12900 1:190
1140 1139 B ) 1'F10 1Moo
Iosn o4y 130 1020 1710
611 570 . 4770 2%h IO
3473 3490 335" ' 330 3257
3N, 295 a6 ' 285 - esov
70 . 65 ) 55 51 45

{(Table 4, continued)

1330

1240
1180
1090
37
365
320°
275"
35

WM EVTPU T DO D OO RO



1000

1500

N

1400

NO ERRORS
LOAD+SH
RUN»#S

[

{Table 4, continued) _
3173273300 FORTRAN (3.1)/MSOS

SURROJTINE SURPLOT

COomMMON DIFINX{IOND) «SI02(L000) 4NPTS
DIMENSION ARPAY (10}

DIMENSION NP(50)

REWIND 49

PRIMT 1000

FORMAT (1H1)

READ 1500¢Ny (MP(T)sIm1sN)

FORMAT (I2/(2613))

1 =1 '

DO 1 K = 1N

NMAY = NP({K}

DO 2 J = 1 eNMAY .
READ (49) COLTINXZDIFINX(L)S102(1)
READ {10) ARRAY

PRINT. 14005, COLINXsDIFINX(I) +SIN2(1) s ARRAY
I =1+ 1

PRINMT 1000 -

READ 1400+ SMIMeSMAX

READ 1400 XLEN<YLEN

READ 1400« DMINSDMAX

FORMAT (3F1N0R95%410A8)

K=

DO 1a 1 = 1o

MRPTS = NP(T)

06/09/70

R R R R R R R LT .

e

CALLPLDTTER(SIOZ (K) o+ DIFINX(K) s SMINGSMAX s DOMINSDMAX 9 XLEN s YLENSNPTS 2 3P

Ta=leitgls=1}

=g WL

RETURN

E Ny

FOosTran DIAGHNOSTIC 2ESULTS  FOR SUBRLOT
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