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ABSTRACT

THE METAMORPHIC ROCKS OF THE MORA AREA HAVE BEEN DERORMED
DURING AT LEAST TWO PERIODS OF PRECAMBRIAN TECTONIC ACTIVITY.
PERVASIVE SHEARING AND FLOWAGE ARE EXPRESSED BY THE STRUCTURES
WHICH ART QUTLINED BY PEGMATITE AND QUARTZGFELDSPﬁ*”’C BANDS TN
THE GRANTITIC GNEISS. THE FIRST AND MOST PROMINENT DEFORMATION
PRODUCED NORTH-NCORTHEAST TRENDING FOLDS, SOME OF WHICH ARE OVERTURNED
TO THE WEST. THE SECOND DEFORMATION RECQRIENTED THE AXES DF THE
FIRST DEFORMATION INTD SINUOUS TRACES. THE FOLD AXES OF THE SECOND
DEFORMATION ARE ORIENTED ABOUT EAST-NORTHEAST WITH OVERTURNING TO
THE SOUTH.

DURING THE FIRST DEFORMATION. THE COMDITIONS OF METAMORPHISH
ROCUCED SOME AMATECTIC MELTING. MOST PEGMATITES APPEAR TO HAVE
ORIGINATED AS A RESULT OF ANATEXIS OF THE GRANITIC GNEISS DURING

THE FIRST PHASE OF DEFORMATION.

DURING THE SECOND PERIOD OF DEFORMATION THE METAMORPHIC
GRADE WAS HIGH IN THE ALMANDINE-AMPHIBOLITE FACIFES.

MUSCOVITE SCHIST BODIES ARE RANDOMLY DISTRIBUTED WITHIN THE

GRANITIC GNEISS AND REPRESENT EITHER RELICTS OF PARTIALLY CGRANITIZED

XENOLTTHS WITHIN THE ORIGINAL GRANITIC PLUTON QR METASOMATIZED
GRANTTIC GNETSS,
THE PRECAMERIAM ROCKS 0OF THE MORA AREA ARE UNCONFORMABRLY

OVERLATIN BY PENNSYLVANIAN SEDIMENTS. THE WESTWARD DIP 05 THESE
SEDIMENTS SUGGESTS THAT THE AREA WAS SURJECTED T CROGENIC MOVEMENTS

DURING POST—-PENNSYLVANIAN TIME.
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INTRODUC TION

LOCAT 10N ' .

THE MODRA AREA IS STTUATED iN NORTH CENTRAL MEW MEXE&O {PLATES
1‘AND 2) NEAR THE VILLAGE OF MORA, AMND FORMS PART OF THE SCGUTHERN
END NF THE RINCON RANGE OF THE SANGRE DE CRISTO MOUMTAINS.

THE SANGRE DE CRISTO MOUMTAINS ARE LOCATED BETHEEN THE RIJ
GRAMDE RASIN O THE WEST ANMD THE LAS VEGAS PLATEAU TO THE EAST.

THE RIMCON RANGE, LYING BETWEEN THE CRESTOR RANGE UM THE
EAST AMD THE FLK MOUNTAIN-=-MORA RANGE O THE WesST, 1o PART L7 THE
SANGRE DE CRISTO UPLIFT (QOETKIMG, ET. aL., 1967).

THE VILLAGE OF MORA 1S IN THE CEMNTRAL PART 0OF THE MAPPZD,
AREA AMD 1S LOCATED APPROXIMATELY 28 MILES NORTE DF LAl VFEGAS,
MEW FEXICO, AT THE TNTERSECTINMN OF NEW MEXICO HIGHWAYS 3 AN 38.
THE FAP AREA LLIES BETWEEN LATITUDES 35 DEGREES 577F 307 ARD 36
CDEGRFES 021 30% NORTH AND BETWEEN 105 DEGREES 15' 00" AND 105
DEGRERS 22% 30" WesST, COMPRISINMG ABOUT 30 SQUARE MILES,

MORAy THE COQUNTY SEAT OF MORA COUNTY, HAS A POPULATION UFn
ABOUT 1500 AND IS SAID 7O BE ONE OF THE TWO COUNTY SEATS TN THE
UNITED STATES STILL UNINCORPORATED,

THE LOWER HILLS OF THE FAPPED AREA ARE ACCESSIBLE BY FUOUR

MAJOR TRATLS WHICH ARE NEGOTIARLE VIA FOUR-VHEEL DRIVE V

m

HICLE OR

MOTORTZED CYCLE. ONE TRAIL PROVIDES ACCESS TO LA TIERRA AMARTILLA

CANYOM FROM HIGHWAY 38. ANOTHER TRAIL LEADS INTO THE AREA OF
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CDMANCHE CAMYOr FROM HIGHWAY 3. THE REMAINING TWO ARE LOCATED OM
THE NORTH AND SOUTH SIDES OF CANADA DE LOS MAES AND LEAD EAST
FROM A COUNMTY ACCESS ROAD‘DVER TERRAIN UNDERLAIN BY PALEOZOIC

SEDIMENTS, THE AREA BETWEEN THESE TRAILS WAS TRAVELED BY FOUT.

PHY STOGRAPHY

FLEVATIOM IN THE AREA RANGES FROM 7109 FEET ON HIGHWAY 3
MEAR THE SOUTHERN RORNDER OF THE MAP TO 9130 FERT AT THE PERAK IN
THE MIDDLE OF THE MAP.

THE AREA UNDERLAIN BY PRECAMBRIAN ROCKS IS5 CHARACTERISTICALLY
RUGGFD WITH SHARP PEAKS AN MANY DEEPLY INCISEﬁ CANYONS OF
INTERMITTENT, ?UUTHFUL STREAMS . THIS IS IN SHARP CONTRAST TU THE
TOPOGRAPHY UOF THE AREA UNDERLAIN BY THE SEDIMSENTARY RUCKS ITH THE
NhRTHWFST CORMER 0OF THE MAP WHFRE THE HILLS ARE SHOOTH AND RCUMDED.

THE SOUTHEAST FACING SLOPRS, BELCW THE PHARNERDZOTIC-PRECAMDKTARN
UNCONFOARMITY ARES NOTICEARLY STEREPER AND MORE DENSELY VEGETATED
THAM NTHER SLOPES. THESE SLNPZS DO NOT SUFFER FROM AN INCREASED
MOTSTURE LOSS BECAUSE THEY ARE NOT SUBJECTED 7O DIRECT SOLAR
RADIATION DURIMG THE HOTTEST PART OF THE SUMMER DAYSO ALSO,

THESE SLOPFES ARE COLDER 1M TeiE MORNING DUE TO LOW NIGHT TTHME
TEMPFRATURES AMD SUFFER LESS MOISTURE LOSS AS A RESULT. THUS
WATER 1S MORE PLENTIFUL ON THESE SLOPES FOR THE VEGETATIOM.

THE BRUSH OMW THE SLOPES RANGES UP TO SIX FEET .IM HEIGHT. THE
PROMINMANT T#PE OF BUSH TS SCRUR OAK: DN THE HIGH ?IDGES AND HILLS
UNDERLAIN BY PALEQZOIC SEDIMFNTS ONE FINDS COUNIFREROUS GROWTH SUCH

AS JUMIPER, PINYON AND PONDFROSA PINME WHILE DzCIDUOUS TREES SUCH



PAGE 9

AS ASPEN AND COTTONWOOD ARE CORNFINED TO THE STREAM VALLEYS, AHLLUVIAL

PLAINS, AND CANYON BOTTOMS WHERE WATER IS5 MOREZ FLENTIFUL.

IN THE MONTHS OF JULY AND AUGUST, MUCH PRECIPITATION COMES
FROM THUNDERSTORMS. WHICH BUILD OVER THE HIGH MOUNTAINS TO THE
WEST IN THE MORNING AND RELEASE THEIR LOAD OVER THE AREA IN THE
AFTERNOON, OCCASTIONALLY, REGIONAL WEATHER PATTERNS DEVELOP DURING
THE SUMMER, WHICH CAUSE A MORE CONSTANT PATTERN OF PRECIPITATION,
AND MAY NECESSITATE THE SUSPENSION OF FIELD WORK FOR ONE OR TWO

Dli’\\/s o

PURPOSE OF THE INVESTIGATION

THE MORA AREA WAS SELECTED FOR ITS PROXIMITY TO PREVIOQUSLY
INVESTIGATED PRECAMBRIAN AREAS OF NEW MEXICO AND FOR ITS RELATIVE
EASE OF ACCESSIBILITY.

THE PURPOSE WAS TO ACCUMULATE STRUCTURAL AND PETROLOGIC DATA
FROM A PRECAMBRIAN COMPLEX AND TO ANALYZE THESE DATA WITH DIGITAL
COMPUTER PROGRAMS TO REDUCE THE RPOSSIBILITY OF HUMAN ERROR AND TO
DEVELOP TECHNIQUES IN STRUCTURAL PETROLOGY WHICH WILL YIELD
REPRODUCIBLE RESULTS,

COMPUTER PROGRAMS WERE DEVELOPED TO PRODUCE SCHMIDT EQUAL
AREA PROJECTIONS ON THE LOWER HEMISPHERE, CONVERT RAW PETROFABRIC
DATA TO INFORMATION SUITABLE FOR THE EGQUAL AREA PROGRAM, CONVERT

VOLUMETRIC PERCENT TO WEIGHT PERCENT Or THE MINERALS AND NINE

m
—
It

CATION OXIDES, AND CONSTRUCT MAPS OF LINEAR AND PLANAR ORIENTATION
SYMBOLS USING THE I1BM 360/44 COMPUTER RUNNING UNDER MPROGRAMMING

SYSTEMY" ({PS). A CALCOMP 563 INCREMENTAL PLOTTER WAS USED TO PLCT
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SOME OF THE GRAPHICAL DATA FOR THIS REPORT.

LISTINGS OF THE PROGRAMS USED TN PREPARING THE ANALYSES AND
RESULTS PERTINENT TO THE INVESTIGATION ARE FOUND IN THE APPENDIX
TOGETHFER WITH A DESCRIPTION AND USER INSTRUCTIONS,

THE TEXT OF THIS REPORT WAS PREPARED ON COMPUTER CARDS AS A
DATA DECK FOR A TEXT EDITOR PROGRAM, BTXTEDTH® {H. STUCK, CIRCA
1967) AND WAS PRINTED ON THE IBM 1443 LINE PRINTER USING A 63
CHARACTER TYPERAR., THIS PROCEDURE PROVED 70O BE QUITE USEFUL IN
MAKING CORRECTIONS TO SUCCESSIVE DRAFTS OF THE REPORT IN A MANNER

SIMILAR TO THE PROCEDURE OF "CUT AND PASTEM,

METHOD OF INVESTIGATION

THE GEOLDGIC MAPPING AND ACCUMULATION OF FIELD DATA AND
SAMPLES WAS DONE DURING TWO WEEKS IN THE SUMMER OF 19067, AND THE
THREE SUMMER MONTHS OF 1968, TRAVERSES WERE PLANNED ON THE BASIG
OF OUTCROP AVATLABILITY AND GEOLDGICAL COMPLEXITY: A PREDETERMINED
SAMPLLING PATTERN WAS NOGT EMPLOYED.

MORE THAN 100 SPECIMENS WERE COLLECTED,; ABOUT 90% OF WHICH
WERE MARKED WITH FIELD ORIENTATION.

TWENTY-SIX THINSECTIONS AND FOUR GRAIN MOUNTS WERE MADEZ FROM
16 ORIENTED SPECIMENS SELECTED TO REPRESENT THE STRUCTURAL DOMAINGS
AND PRECAMBRIAN LITHOLOGIC UNITS.

POINT COUNTS (OF. 1000 POINTS PER THIMSECTION)} WERE MADE

(&}
sl
0]
=

TYPICAL PRECAMBRIAN UNITS WITH THE AID OF A JsSe. SWIFT POINT
COUNTER USING APPROXIMATELY 50 POINTS PER TRAVERSE ALDONG THE

SLIDE LENGTH.
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A ZEISS 4-AXIS UNIVERSAL STAGE WAS USED 70 DE
COMPOSITION, USING THE RITTMAN ZONE AND A-~NORMAL TECHNIQUES.
DATA FROM MODAL ANALYSES AND OPTICALLY DETERMINED COMPOSITIONS
WERE PUNCHED DN T.BRB.M. COMPUTER CARDS TO SUPPLY DATA FOR THE
PROGRAM MOXIDE" (SEE APPENDIX). THE "OXIDE® PROGRAM CONSTRUCTED
TABLES iy 3, AND 4 {QOTHERS ARE SHOWN IN THE APPENDIX WITH THE

PROGRAM]) o
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PRECAMBRIAN ROCKS

INTRODUCTION

THE PRECAMBRIAN ROCKS CROP OUT ACROSS A STRIP OF THE MAP
AROUT 1-1/2 MILES WIDE RUNNING FROM THE NORTHEAST 7O THE SOUTHWEST
THE MAJOR ROCK TYPE IS GRANITIC GNEISS. WITH SMALLER BODIES OF
MUSCOVITE SCHIST, MUSCOVITE QUARTZ SCHIST, PEGMATITE, AND QUARYZ
VEINS .

THE MOST CONSPICUCUS PROPERTY OF THE GRANITIC GNEISS IS THE

FOLTATION PRONOUNCED BY THE QUARTZOFELDSPATHIC BANDING. TH

M

oyl {' ATET
[ Wi W N

OF THE MUSCOVITE SCHIST IS MOREF UNDULATORY THAN THAT OF THE GRANITIC

GNEISS DR MUSCOVITE QUARTZ SCHIST.

PEGMATITE WAS FOUND EXPOSED ONLY IN THE GRANITIC GMEISS. THE
CUTCROPS OF PEGMATITE VARY IN SIZE FROM A FEW INCHES TO SEVERAL
FEET. A COMMON OCCURRENCE OF PEGMATITE IS IN THE HINGES OF THE
FOLDS «

iN THE MORA AREA THE GRANITIC GNEISS HAS UNDERGONE AT LEAST
TWO EVENTS OF REGIONAL DEFORMATION. THE FIRST SYSTEM OF FOLDS
TRENDS NORTH-NORTHEAST. THE SECOND DEFORMATION HAS REORIENTED THE
LINEAR FEATURES OF THE EARLIER FOLDING TOWARD THE EAST-NORTHEAST
TREND OF THE LATER FOLDING-

THE CONTACTS BETWEEN THE GRANITIC GNEISS AND SCHIST UNITS
ARE GRADATIONAL WITH THE MICA CONTENT INCREASING TOWARDS THE
SCHISTS. |

DEEP WEATHERING OF PRECAMBRIAN ROCKS MADE COLLECTION OF

FRESH SAMPLES DIFFICULT.
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GRANITIC GNEISS

THE PRINCIPAL PRECAMBRIAN ROCK TYPE IN THE AREA IS5 A MEDIUM
TO COARSE GRAINED, PINK TO YELLOW BROWN GNEISS OF GRANITIC
COMPUOSITION

QUARTZ, MICROCLINE, AND PLAGIDCLASE ARE THE MAJOR CONSTITUTNTS
WHICH COMPOSE THE GRANITIC GNEISS, THE MINOR MINERALS OF THE
GNEISS ARE MUSCOVITE AND BIOTITE. ACCESSORY CONSTITUENTS ARE
COMPRISED OF MAGNETITE: GARMET, ZIRCON, HEMATITE: AND OCCASIONALLY
EPIDOTE.

THE GRANITIC GNEISS OF THE MORA AREA IS SIMILAR TO THE
COMPOSITION OF THE GRANITIC GNEISS REPORTED BY BINGLER (1965} IN
THE LA MADERA QUADRANGLE EXCEPT FOR THE HIGHER CONTENT OF MICA IN
HIS SAMPLES. THE MODAL ANALYSES OF GRANITIC GNEISS FROM THZ MORA
AREA ARE SHOWN IN TABLE 1.

INCLUSTONS WITHIN THE MAJOR AND MINOR COMPONENTS CONSTITUTE
THE LIST OF ALL MODAL MINERALS. THE ACCESSORY MINERALS RAREL
CONTAIN INCLUSTONS. |

COMPOSITIONAL BANDING, FIGa 1hs UNIVERSAL IN THE GRANITIC
GNEISSs EMPHASIZES THE FOLIATION WITH 1/1C 7O 3 INCH THICK
QUARTZOFELDSPATHIC BANDS SEPARATED BY FINER GRAINED MICA-RICH
BANDS WHICH ARE ABQUT EQUAL IN WIDTH. LOCALLY THE FOLIATION IS
PRONGQUNCED BY AN INCREASE IN MICA (USUALLY BIOTITE!.

THE FOLIATION STRIKES GENERALLY IN A NORTHEAST DIRECTION AND

DIPS SOUTHEAST.

NODULES OF MAGNETITE RANGING IN SIZE UP TO 3 INCHES IN DIAMETER,
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TR QUARTZ % K=SPAR ¥ TPLAGTIOCLASE 3 MUSCOV. = ﬁfﬁffTﬁmﬂ"MAGNET. XHEMATITE % GARNET *‘ZIRCON

I T UNB. T U SPECIMEN

.1 MUSC QTZ SCHIST % 78.30 *  4.80 = 0.0 ¥ 16,80 % 0.0 % 0.10 % 0.0
2 MUSC SCHIST ¥ 57,00 % 5,10 * 5.60 % 30,60 % 0,50 %  0.60 * 0.50 *
T T 3TMUSC SCHIST T R 57.60 % 4460 % 0.10 % 35,70 % T 0.60 % 1.20 % ok
4 MUSC SCHIST x 51,00 % 0.0 5.80 k41,00 % 0.0 k1,60 ¥
I“W“_”“”””S”GRANITIC”GNEIS§“ 43,30 % 35.80 % 10.00 9,50 % 0 0.0 % 1.40 x
6 GRANITIC GNEISS % 28.10 * 25.10 43.50 k0650 % 1,70 % 1,00 %
T T GRANITIC GNEISS % 47.60 % 31.90 * 17.70 % 2.20 % 0.0 k  0.60
.A 8 GRANITIC GNEISS % 41,30 % 41,60 x* 11.90 % 1,80 % 1,20 % 2.10 %
9 GRANTTIC GNEISS % 33.30 % 45.40 % 18.00 % 1,60 %o 0,60 1. «
o 10 GRANITIC GNEISS = 37,80 % 32,20 * 25.10 ¥ 0,10 % . 4,40 % 0,30 %
11 GRANITIC GNEISS % 41.80 * 27.30 % 17.60 % 12.40 % 0.0 % 0.90 %
lmww, 12 GRANITIC GNEISS % 53,90 % 17.80 x* 23.40 % 0,10 % 4,80 % 0.0
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PAGE 17
WITH AN AVERAGE OF 1/20 0F AN INCH WEZATHER QUT FROM THE GNEISS AT
REGULAR INTERVALS., THE LARGER NODULES BEAR THIN BOOKS OF MICA. AS
A RESULT OF THESE MAGMETITE COMCENTRATIONS IN THE GRANITIC GNEISS,
COMPASS READINGS OF FOLIATION AND LINEATIOM ATTITUDES AS CLOSE AS
2 FEET FROM THE QUTCROP WERE CQOCCASTIONALLY AFRFECTED. AT THE WESTERN
END OF COMANCHE CANYOM THE GRANITIC GNEISS {(SPECIMEN NO. 5) CONTAINS

1/4 TNCH MAGNETITE-RICH BANDS, FIG. 1B, WHICH PARALLEL THE FOLIZ

—t

OTHER SPECIMENS (NOS. 8- 139 AND 15) ALSD BEAR THESE MAGNETITE-RICH
BANDS,. BUT THESE BANDS WERE EVIDENT OMLY UNDER THE MICROSCOPE:
SINCE THE COMCENTRATION OF MAGNETITE WAS NOT GREAT.

THE GRAIN SIZE OF QUARTZ RANGES FROM 0.1 TO 2.5 MM.s WITH AN
AVERAGE OF 1 MM. THE GRAINS ARE EQUANT IN HABIT AND USUALLY EXHIBIT
MUTUAL ARTICULATION WIiTH NEIGHBORING GRAINS UF OTHER MINERALS.

THE GRAIN BOUNDARIES BETWERN ADJACENT QUARTZ GRAINS ARE SUTURED.

THE QUARTZ CONTEMNT RANGES FROM 28.1% TO 47.6%, WITH AN AVERAGE

COMPOSTTION OF 39.6%.

THE QUARTZ IN ALL SAMPLES EXAMINED SHOWS STRAIN. THE

[¥p]
i
.
=2
et
-

DOMAIN BOUNDARIES, FIGa. Z2A, WERE OBSERVED TO BE NEARLY PARALLEL
TO THE C-AXIS OF THE GRAINS.
MICROCLINE, THE SECOND MOST COMMON MINERAL, MAKES UP 33.7%
OF THE GNEISS AND RANGES FROM 17.8% TO 46.6%, OCCASIONALLY EXCEEDING
THE QUARTZ CONTENT.
THE MICROCLINE GRAINS ARE USUALLY THE LARGEST GRAINS IN THE

GNEISS AND ARE AS MUCH AS 3 MMs TN LENGTH, WITH AN AVERAGE SIZE

OF 0.9 MM.
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Figure, 3

Structura; domain map. Location of gsamples are indicated

by arable numbers and domain subdivisions are noted by
roman numerals. A, B, and ¢ indicate synthesized,
homogencous structural domains.
Ll = maximum of fold axes
L2 = maximum ol fold axes

0
ot = maximum of partially reoriented I. axes.
e

vructural symbols explained on plates 1 and 2.
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THE POTASSIUM FELDSPAR SHOWS REPEATED TWINNING ALONG THE
(100) AND {(010) DIRECTIONS,; PRODUCING TARTAN TATNNING .

THE POTASSIUM FELDSPAR GRAINS OF AVERAGE SIZE ARE EQUANT IN
SHAPE BUT THE LARGER GRAINS TEND TO BE IRREGULAR. SUTURED GRAINS
OF MICROCLINE ARE RARE.

THE MUSCOVITE—-MICROCLINE BOUNDARY WAS EXAMINED FOR EVIDENCE

WHTICH MIGHT SUGGEST THE DIRFCTICN OF THE REACTION BETWEEREN THE TWO

m

MIMERALS. MOST LARGE MUSCOVITE GRAINS EXMIBIT THE RESULTS OF A
CORROSIVE ATTAGCK BY THE MICROCLINE RESULTING IN AN INTERFACE

CONCAVE TOWARD THE MICROCLINF, FIG. 2B AND C. BATEMAN (1959) HAS

NOTED THIS CONFIGURATION IN ORE MINERALS AS INDICATIVE OF REPLACEMENT

OF ONE MINERAL PHASE BY ANOTHER, SMALL AND THIN MUSCOVITE GRAINS
TERMINATE IN THE MICROCLINE WITH MICACEOUS ARTICULATION,

THE GRAIN SIZE OF PLAGTOCLASE 1S THE SMALLEST OF THE MAJOR
CONSTITUENTSy RANGING FROM 0.1 TO 2 MM. WITH AN AVERAGE 0OF 0.7
MM, THE MHARIT OF THE GRAINS IS EQUANT.

THE RANGE OF PLAGIODCLASE CONTENT IN THE GNEISS IS FRCM 107
TO 42.5% WITH AN AVERAGE OF 20.9%.

THE COMPOSITION OF THE PLAGIOCLASE WAS DETERMINED BY THE
RITTMAN ZONE AND A=NORMAL METHODS, USING THE EXTINCTION ANGLE
CURVES FROM TROGER {1959, P,111). NEARLY ALL PLAGIOCLASE CRYSTALS
SHOW NORMAL ZONING OF THE GRAINS (SEE TABLE 2). THE RIM CONTAINS
ABOUT 5% ANODRTHITE WHILE THE CORESy WHICH EXHIBIT LITTLE VARIATION
IN THE ANORTHITE COMPDSITION, ARE AROUT 23% AN. THEUS THE AVERAGE

COMPOSITION OF THE CORES IS OLIGOCLASE WHILE THE RIMS ARE ALBITIC:
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THE RIMS ARE VERY THINM DR NONEXISTENT EVEN IN A SINGLE GRATH
EXCEPT WHERE THE PLAGIOCLASFE 1S IN CONTACT WITH THE HICROCLINE,
FIG. 28 AND C. THE R1HS, THERFFORE, APPEAR TU BE THE RESULT UF
DIFFUSION DF SODIUM FROM THE MICROCLIME LATTICE.

THE TMCLUSIOMS WITHIN PLAGIOGCLASE CRYSTALS COMPRISE ALL OF
THE MAJOR CONSTITUENTS. QUARTZ TNCLUSIONS OCCASIONALLY PRODUCE
MICROGRAPHIC INTERGROUTHS, FIG. 2B.

SERTCITIZATION OF THE PLAGICCLASE BEGINS ALONG THE (010)
CLEAVAGES MITH THE SERICITRE FLAKES DORIENTED PARALLEL TO THE (OO
CLEAVAGE. THE CENTER OF THE GRAINS ARE ALWAYS MORE ALTERED THAN
THE REGIONS MEARER TO THE RIMS, BUT THE RIMS SEEM TO 8E UNAFFECTED.

MUSCOVITE GRAIMS RANGE TN SIZE FROM 0.1 TD 3.0 Mo WITH AN
AVERAGE SIZE 0OF 0.7 M,

THE CONTENT NF MUSCOVITE IN GRANITIC GNEISS VARIES FROM Ool%
TO 12.a%, BUT THE MUDAL AVERAGE IS 3.4%.

SOME GRAIMS ARE SLIGHTLY PLEOCHROIC IR VERY PALE YELLOW
COLORS.

MUSCOVITE GRATRS FROM SPECTIHMEN NUMBER 9 (TABLE 1) WERE SELECTED
FOR FURTHER EXARMINATION. THE INDEX OF REFRACTION FOR THE 2 DIRECTION
IS 1.606 AND THE INDEX FOR THE Y DIRECTION WAS AROUT THE SAFME.
THE AX1AL ANGLE, 2VX, EOUALS 35 DEGREES. YOLK!S (1929) GRAPH FOR
THE OPTICAL PROPERTIES OF WUSCOVITE INDICATES THAT THIS MUSCOVITE
1S RICH TN MAGMEST A

CTHE AROVE OPTICAL DATA SUGGESTS THAT THE CUMPUSITIQN OF

MUSCOVITE IS CLOSE TO K (MG, FE} AL6 516 021 (D%—H?JA(LARSEH AND
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BERMAN, 1964) ARD CONTAINS 5.37% FERROUS UAIDE (FEDQ).

BIOTITE GRATNS RANGE IN SIZE FROM 0.1 TO 1.8 Mb. IN LENGTH.
THE AVFRAGE GRAIN SIZE 1S 0.4 MM,

RTOTITE 1S A MINOR CONSTITUENT SELDOM AMOUNTING TO MORE THAN
4. 4% OF THE ROCK AND AVERAGING ABOUT 1.2% AND 15 COMMONLY INTERGROWN
WITH MUSCOVITE.

BIOTITE, LIKE MUSCOVITE, IS USUALLY ORIENTED WITH THE (001D
PLANE PARALLEL 7O THE FOLIATION. OCCASIONALLY MICA GRAINS WERE
EQUND ORIENTED ACROSS THE FOLTATION YIELDING HOQUERGLIMMERY STRUCTURES

THE PLEOCHROIC FORMULA FOR THIS BIOTITE IS5 X << Y </= Ls
THE PLEOCHROIC COLORS WERE DETERMINED TCO BE X = YELLOW-BROWN, Y =
RED—BROWN, AND 7 = DARK RED~-BROWN. THESE DEEP PLEDCHRODIC COLORS
ARE APPARENTLY DUF TO THE INCORPORATION OF TITANIUM DIOXIDE (TICZ2!.
USTNG HALL'S (1941) GRAPH TO DETERMINE THE Ti0Zz CONTENT OF BIDTITES
IT WAS FOUND THAT THE TIO2 WAS ABOUT 9%. DEER, HOWIE. AND ZUSSMAN
(19663 POINT QUT THAT INCREASE OF METAMORPHIC GRADE IS CORRELATED
WITH A DECREASE IN FERRIC (FE+3) AND FERROUS (FE+2) IRON AND
MANGANESE (MN) AND AN INCREASE IN TITANIUM AND MAGNESIUM MG} iN
RIOTITE. A BIDTITE, DESCRIBED BY LARSEN AND BERMAN (1964} WITH
STMILAR OPTICAL CHARACTERISTICS CONTAINS 21.6% TOTAL IRON AND
4£.3% TI02. THE FORMULA FOR THIS BIOTITE IS GIVEN AS:

K2 {MG.FE)4 (AL,FE)4 S16 022 (DH)Z2.

MAGNETITE IS A COMMON ACCESSORY CONSTITUENT OF THE GRANITIC

GNEISS RANGING IM SIZE FROM DUST SIZE PARTICLES TO 2.0 MM. THE

AVERAGE GRAIN SIZE OF MAGNETITE IN THINSECTION IS 0.3 MM,
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MAGNETITE 15 SURHEDRAL TO ANHEDRAL AND AMOURTS TO ABOUT 1L
OF THE CONSTITUEMTS, BUT LOCALLY EXCELEDS 2%.
COLDRLESS GARNET GRATINS HAVE AM AVERAGE STZE OF 0.2 MM., BUT
GRATNMS 1.3 MM. ACROSS WERE MEASURED. )
GARNET IS A VERY MINOR COMSTI TUENT TN GRANITIC GNEISS AVERAGING

0.,04£%, MODALLY, AND DOES NOT EXCEED 0,47,

7IRCON ANMD HEMATITE ARFE COMMON ACCESSARY CONSTI TUENTS . Z IRCON

L

MAS NEVER FOUND T0O EXCEED 0.1% BY VOLURE AND AVERAGES 0.03%.
HEMATITE OCCURS AS AN ALTERATION PRODUCT ARQUND MAGNETITE AND
RIOTITE.

ERPIDOTE WAS FOUND 1N TRACE AMOUNTS IN SPCCIMENS 5y 8y 1234

oW

13, 14, 15, AMD 16. THE LOCATIONS OF THFSE SPECIMENS (FIG. 20 1
NOT RELATED TO ANY SPECIFIC STRUCTURAL FEATUR§ AND THE ORNLY PETRCOLOGIC
STMILARITY RETWEEN THEM IS THAT THE PLAGIOCLASE SEEMS SLIGHTLY
MORE ALTERED TN THE SAMPLES COMTAINIFG EPIDOTE.

MIMKLER (1965) HAS SUMMARTZED EXPERIMEINTAL DATA FOR  Trik

WINTMUN MELTTHMG POIMT OF GRANITES FOR DIFFERENT NUARTZ = ALBLTE -

ANORTHITE — ORTHOCLASE FUTECTIC COMPOSITIONS AT 2000 BARS

—

(APPROYIMATELY 4,7 MILES OF DEPTH). FOR AN ALBTTE T0D ANURTHI TE

RATIO NE 3.8 AND FUTECTIC COHPASITION OF OUARTZ (43%), AL3ITEH
(2191, AND ORTHACLASE (36%). HE TNDICATES A HELTING TEMPERATURE
OF 695 DEGREES CENTIGRADE. THIS COMPOSITION AGREES CLUOSELY wITH

THE AVFRAGE OF THE GRNEISSES FROM THE HMORA AREA (AB:AN = 3.8,

i
(SNl
i~
o
o
G
~——

OUART?Z = 45.0%, ALRITE 20.4%, ANMD POTASSIUM FELDSPAR

AND  ARE SHOWN IN TABLE 3 AND FIG. 4.



detamorphic

i

.,M
4
4
d
&

contoy

w/ relotive age

Statistical
- {loyimum

fold oxis

)
Yo

-
i

LE

— j

L

)

\
N

i\

NN

NI

N

S

E T /7
i S —_— e F“U (u\
; 3 i {
! §

e

v e

s

i
4
]
b
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A STRIKING FEATURE OF THE GRANTTIC GREISS 1S THE UNMIFURIn

4
Y

m

COMPOSTITION OF THE PLAGIQCLASE CORES (22-24% AMORTHIT
DEGREE OF MOBILITY 0OF AN ALLOCHTHUONOUS GRANITE MIGHT PRODUCE SUCH
A UNIFDORM PLAGIOCLASE DUE TN PHYSICAL MIXING OF THE CONSTITUENT
ELEMENTS. THE LACK OF CHEMICAL UNIFORMITY VERTICALLY IM A SHALE
SEQUENCE WOULD BE UNLIKELY TO PRODUCE THIS RESULT AMD THEREFURE
1S NAT CONMSIDERED AS LIKELY TO BE THE PRCGENITOR OF THE GRANITIC
GNETSS. '
CFIGURE 5 1S CONMSTRUCTED FROM TABLE 4y WHICH WAS SUPPLIEh BY
THE YOXINDEN PROGRAM, AND SHOWS THE RELATIONSHIP OF THE SAMPLES
FROM THE MORA AREA OM A TERNMARY DIAGRAM OF QUARTZ, PLAGIOCLASE,
AND MICROCLINE. FIGURES 4 AMD 5 SUGGEST THAT THE GRAMITIC GREISS

IS AN ANATEXITE .



Q. FPegmatite from
Mora ared.

FIGURE 5

IAVAV] /\~
JAVAVAVAVAY
ﬁ/\,\/\z\ \/\/\




17
12

14

TGRANITIC GMETISS 5

GRANITIC

GRANITIC

T57GRANTTIC GNETSS

GNEISS

GMEISS

57.09

37.80

TGELTT RT3

VITGRANTTIC GNETSS ™ % 41732 % 28

, TABLE &
QUARTZ=MICROCLINE-PLAGIOCLASE VALUES, BY WEIGHT %
NO. SPECTMEN % QUARTZ * MICROCLINE #* PLAGIOCLASE

CTTTTTTTTTLURUSCTOTZ T SCHIST T T 94L41 R 5059 0.0

2 MUSC SCHIST Bh, bt 7430 8,26
3TMUSCTSCHIST 92,69 LIS O 16 T

4 MUSC SCHIST 89.82 0.0 10.1%8

TS GRANT TICT GNETSST R A9L29 e 39037 11.34

6 GRANITIC GNEISS 29.37 25.3% 45,29

T TGRANTTIC GRETSS 4956 32708 187,36

§ GRAMITIC GNEISS % 44,25 43.05 12.70

GTGRANITICT GNETSS % 7 35,02 45,12 18,86

10 GRANITIC GNEISS 60,25 % 33,12 26.63

16 GRANITIC GNEISS

46 .86
33,35
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MUSCOVITE SCHIST

A GRAYISH GREEN MUSCOVITE SCHIST WITH QUARTZ LENSES, FIG. O6A
AND B, MEASURING UP TO 9 INCHES ACROSS AND 2-1/2 INCHES THICK.

CROPS OQUT AS SMALL BODIES WITHIN THE GRANITIC GNE 1SS. THE MICA

it
w

PARALLEL TO THE QUARTZ LENSES AS A RESULT OF FLOWAGE -OF THE MORE
PASSTVE MUSCOVITE ARDUND THE COMPETENT QUARTZ. THE FOLTATION OF

THE SCHIST IS PARALLEL 7O THE FOLIATION OF THE SURRCUNDI

[

-~ Sy A R TOTT
MG GRANITIC

T

GNETSS. THESE SCHIST BODIES SELDOM EXCEED 50 FE

m
i

IN LENGTH. AN
EXCEPTIONALLY LARGE QUTCROP OF THIS SCHIST OCCURS ON THE PEAK
ABUVE THE ROCKSLIDE AREA {(COLLUVIUM) IN LA TIERRA AMARILLA CANYON,

WHERE THE MUSCOVITE SCHIST IS 150 FEET LONG BY 50 FEET WIDE

MUSCOVITE SCHIST IS COMMONLY FOUND IN ASSOCTATION WITH PEGMATITES

AND COARSE GRAINED, WIDE, CONCORDANT QUARTZOFELDSPATHIC BANDS
WITHIN THE GRANITIC GNEISS. COMPOSITIONAL BANDING IN THE MUSCOVITE
SCHIST IS DELICATE, WITH MUSCOVITE AND QUARTZ-RICH BANDS ABOUT 1
MM. THICK ALTERNATING IN A UNIFORM MANNER. THIS SCHIST SHOWS
PROMINENT CRENULATIONS AND HAS A WELL DEFINED PARTING ALDNG MICA-RIC
LAYERS.

THE MUSCOVITE SCHIST CONTAINS GRAINS OF QUARTZ WHICH RAMGE
FROM 0ol TO 2.0 MM, AND AVERAGE 0,7 MMe. IN LENGTH. THE QUARTZ
CONSTITUTES AN AVERAGE OF 55.2% OF THE SCHIST BUT THIS VALUE
RANGES FROM 51.0% TO 57.6%.

MUSCOVITE GRAINS RANGE FROM 0.1 TO 1.5 MM. IN LENGTH AND ARE
USUALLY 0.7 MM, LONG. THE SCHIST 1S COMPUSED OF 30.6% TQ 41.0%

MUSCOVITE AND AVERAGES 35.8%. A GRAIN MOUNT OF MUSCOVITE WAS MADE
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FROM SAMPLE 3 IN NHECH THE AXIAL ANGLE, 2VX, ¥WAS FOUND TO »nk 35
DEGREES., THE REFRACTIVE INDICES FOR THE MUSCGVITE WERE DETERINED
TO BE THE SAMF AS FOR THE MUSCOVITE IN THE GRANITiC GHMEISS,

PLAGIOCLASE GRAINS IN THE MUSCOVITE SCHIST AVERAGE 0.7 i
IN LEMGTH AND RANGE FROM 0.1 Tﬂ 2.0 MM THE CONTENT OF PLAGIOCLASE
IN THE SCHIST VARiES FROM 0,12 TO 5.8% WITH AN AVERAGE OF 3,820

MICROCLIME, WHEN T7T OCCURS IM THE MUSCOVITE SCHIST,VHAS THe
LARGEST AVERAGE STZE OF ANY OF THE MIMERALSS 1ol MM, LONG. THE
MlCRhCLIME SIZE RANGE IS THE SAME AS THAT FOR QUARTZ.

COMPOSITIONALLY MICROCLINME IS USUALLY LESS THARN PLAGIGCLASE,
RANGTIMG FROM ZFRO PER CENT TO 5.1% WITH. A MEAN OF 3.2%.

MAGNETITE, BIQTITE,'GARNETy HEMATI TE, AND ZIRCON COMPRISE
THE ACFESSORY MINERALS OF THE MUSCOVITE SCHIST.

GRATNS OF MAGNETITE RANGE IN SIZE, WITHIN THE SCHIST, R
0.1 TN 1.0 MM, AND AVERAGE 0.4 Hit, MAGMETITE IS THE MOST ABUNDAENT
OF THE ACCESSORY MINMERALS WITH AN AVERAGE OF 1.2 AND A R ARG
FROM O.6% T 1.6%,

RIOTITE GRAMS ARE INTERGROVN WITH THE MUSCOVITE AMD CORS TITUTE

ONLY A TRACE CONSTITUENT IM THE SCHIST. THE MUSCOVITE SCHIST

SAMPLES EXAMINED CONTAINED RIOTITE RAMGING FROM NIL TO 0.6% WiTH
A HMEAM OF O.4%, |

COLORLESS GARMNETS DCCURRED N EVERY SPE&IMEH OF MUSCOVI TE
SCHTIST. THFE SIZE OF GARMETS WAS USUALLY QUITE SkAiLL, NEVER EXCEEDING
0.5 MM, AND THE AVERAGE SIZF WAS 0.2 FM. THE GARMETS COMPOSED

FROM TRACE AMOUNTS TO 0.6% NF THE SCHIST. THE AVERAGE ABUMBANIE



PAGE 323

WAS 0.3% BY VOLUME.

IN ONE SPECIMEN (MO, 4) GARNET CRYSTALS ARE RESTRICTED TU
KINK RANDS, WHICH REPRESEMT INCIPIENT SLIP CLEAVAGE. THE PRESEMNCE
0F KINK RAMDS TNDICATES MORE THAN ONE DEFORMATION IN THE MUSCOVITE
SCHIST.

SMOWRALL GARMETS WITH INCLUSIONS DCCUR RARELY.

VRFFRACTIVE‘INDEX MEASUREMENTS ON GARNETS FROM MUSCOVITE
SCHIST SHOWED THE INDEX TO RE LARGER THAN 1.800 AND SMALLER THAN
1,.850: THUS THE GARNET 1S MOST LIKELY ALMANDINE (N = 1,820 ACCORDING
TO DEER, HOWIE, ANMD ZUSSHMAN, 1966). ‘ oy

NTHER ACCESSORY CORSTITUENMTS ARE HEMATITE AND ZIRCOM.

SOME OQUTCROPS OF MUSCOVITE SCHIST ARE SPATITIALLY RELATED TO

®

BODIES OF PEGMATITE (SEF PLATES 1 AND 2) IN THE GRANTITIC GHEISS.
THIS RELATIONSHIP SUGGESTED TO JUST (1954) THAT FLUIDS RICH IKN
POTASSTUM AND SILICA, EMANATIMNG FROM THE PEGMATITE, MAY HAVE
SUPPLIFED THESE ELEMENTS TO THE HUSCOVITE SCHIST.

THE LACIK OF PALIMPSEST FEATURES IN THE MUSCOMITE SCHIST

PREVENMTS AMY POSITIVE STATERENT REGARDING A SEDIMENTARY ORIGIN,

BUT SUCH AN CORTIGIN IS ATTRACTIVE, SINCE MJUICIMG UPY OF THE ROCK
BY POTASSTUM REARING METASOMATIC FLUIDS WOULD MOT HAVE HAD SUCH I

LOCAL AFFECT.
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MUSCOVITE QUARTZ SCHIST

MUSCOVITE QUARTZ SCHIST IS COMMONLY A SILVERY TAN TO GRAY
£OLOR AND CONTAINS NO QUARTZ LENSES. THE SCHISTOSITY 1S DEFINED
3y MUSCOVITE WHICH IS DISTRIBUTED THROUGHOUT THE ROCK. BUT THE
LEPIDOBLASTIC BANDS ARE NOT WELL DEFINED. CONSEQUENTLY s THIS
TCHIST DOES NOT PART AS WELL AS THE MUSCOVITE SCHIST. THE MAJOR
MINERALS ARE QUARTZ AND MUSCOVITES

QUARTZ GRAINS IN THE MUSCOVITE QUARTZ SCHIST RANGE FROM 0.1
GMe TO 4.0 MMe IN SIZE, WITH AN AVERAGE OF 2.5 MM, THE QUARTZ
CONTENT MAKES UP ABOUT T78% OF THE MUSCOVITE QUARTIZ SCHIST.

GRAIN SIZES OF MUSCOVITE RANGE FROM 0.05 MM. TO 1.5 MM. AND
HAVE A MEAN LENGTH OF 0.9 MM, THE MUSCOVITE CONTENT {17%) 18
MEARLY HALF AS MUCH AS 1S USUALLY FOUND IN THE MUSCOVITE SCHIST.

THE GRAIN SIZE OF MICROCLINE RANGES UP TO 2.5 MM, WITH AN
AVERAGE SIZE OF 1.3 MM, MICROCLINE CONSTITUTES MNEARLY 5., OF THE
YOLUME OF THIS SCHIST.

MAGMETITE, ZIRCONs RIOTITE, AND HEMATITE ARFE ACCESSORY
CONSTITUENTS.

BARKER (19581 HAS NOTED THAT ON LA JARITA MESA, SCHISTS NOT
WITHIN CONTACT ZOMES O PEGMATITES? SELDOM CONTAIN MORE THAN 15%
SUSCOVITE, BUT THOSE WITHIN THE AFFECTED RANGE OF THE PEGMATITES

CONTAIN AS MUCH AS 40%.

THE LACK OF ASSOCIATION WITH PEGMATITE SUGGESTS THE POSSIBILITY

THAT THE MUSCOVITE QUARTZ SCHISTS ARE ALTERED REMNANTS OF QLDER

NETAMORPHOSED SEDIMENTS IN THE GRANITIC GMEISS.
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PEGMATITES AND QUARTZ VEINS

PEGMATITES OF VARIABLE MINERAL PROPORTIONS, BUT ALWAYS CONTAINING
THE SAME MINERAL CONSTITUENTS, OCCUR THROUGHOUT THE GRANITIC
GNEISS.

CRYSTALS OF QUARTZ IN THE PEGMATITES ARE AS LARGE AS 2-1/2
INCHES AND RANGE IN COLOR FROM CLEAR TO LIGHT GRAY.

FELDSPAR GRAINS ARE USUALLY SHALLER THAN THE QUARTZ GRAINS
IN THE PEGMATITES AND THE COLOR RANGES FROM WHITE THROUGH PINK,
B0TH ALKALT AND POTASSIUM RICH FELDSPARS HAVE ALTERED TO CLAY
S5RODUCTS IN VARYING DEGREES. THE LARGER GRAINS OF QUARTZ AND
FELDSPAR ARE COMMONLY FRACTURED.

GRAYISH COLORED MUSCOVITE GRAINS RANGE IN SIZE FROM 1/8 TO 2
INCHES IN THE HAND SPECIMEN AND AVERAGE NEAR 1/74 INCH IN LENGTH.
IN ONE DUTCROP, NEAR THE HEAD OF COMANCHE CANYON ON THE SOUTH
a1ty MUSCOVITE BOOKS 2-1/2 FEET ACROSS WERE FOUND. THIS OUTCROP
ALSO HAS A HIGH RATIO OF FELDSPAR TO QUARTZ.

PEGMATITES ARE BOTH DISCORDANT AND CONCORDANT TO THE FOLIATIOM,
£1G. 7 AND 8, RESPECTIVELY. DIKES OF PEGMATITIC MATERIAL RANGE
EROM 1/2 INCH TO 2 FEET, FIG. 7B. SMALLER DISCORDANT VEINS OF
PEGMATITE FORM ALONG PLANES OF WEAKNESS, FIG. Th, AND SOMETIMES
:H hRE ATTENDED BY PARASITIC FOLDS, FIG. 7C. INDICATING A FORCEFUL

INTRUSION. THE LARGER DIKES EXHIBIT "PINCH AND SWELLT STRUCTURE,

Ny

FIG. 78, AND OCCASIONALLY THE “SWELLSY APPEAR ROTATED. THE THINMNER
NISCORDANT BODIES ARE USUALLY NOT VERY LONG, A FEW FEET AT MOST.

"~ AND MERGE WITH THE CONCORDANT PEGMATITES AT THEIR TERMINUSES.
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Discordant pegmatites.

B and C from Camanche Canyon.
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FIG. 8A. DIKES OF THICKER PEGMATITES WERE FOUMD TO BE AT LEAST
100 FEET LONG.
CONCORDANT BODIES OF PEGMATITIC MATERIAL HAVE A RANGE OF
THICKNESS ABOUT EQQAL TO THEIR DISCORDANT COUNTERPART, THE WIDTH

OF THE CONCORDANT PEGMATITIC VEINS VARIES WITH RELATION TO FOLD

A¥ES. THE THIN QUARTZOFELDSPATHIC BANDS PREDOMINATE, BUT AS THE

—

T T
()

+
A SR

AXIS 1S APPROACHED THESE RANDS COALESCE INTO 2 TO 3 INCH PEGMA
BANDS, WHICH INCREASE IN THICKNESS TOWARD THE HINGE CF THE FOLD:
FIG. 8A AND B. '

IN THE HINGE THE AXTIAL PLANE FOLIATION CUTS THROUGH THE
THICKENED PEGMATITIC MATERTAL AND SMALLER BANDS OF THE PEGMATITE
MAY EXTEND, CONCORDANTLY FROM THE CONVEX SIDE OF THE FOLD., FIG.
9.

THE COMPOSITION OF A 5 INCH THICK COMCORDANT PEGMATITE WAS
NETERMINED USING 100 POINTS PER TRAVERSES FIG. 10, THE MEAN GRAIN

SIZE AND COMPOSITIDN ARE TARULATED BELOW:

MINERAL GRAIN SIZE COMPOSTTION
QUARTZ 3.5 MHMa 28.6%
ALKALT FELDAPAR 10.0 MMe 432,0%
PLAGIOCLASE 9.0 MMe 25.0%
MIC/—\ 105 ivl’\'/‘o L‘)‘oé}'{yﬂ

EELDSPARS WAS MADE BY USING THE

i

DISCRIMINATION BETWEEN THE
STAINING TECHNIQUE DESCRIBED BY BAILEY AND STEVENS (196070«

FROM THE LACK OF CONTACT AUREOLES 1T 1S CONCLUDED THAT AT
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THE TIME OF THEIR EMPLACEMENT THE TCMPERATURE DIFFERENCE BETWEEN
THE PEGMATITES AND THE HOST ROCK WAS MEGLIGIBLE. THIS CONCLUSICN
15 SUPPORTED BY THE LACK OF CHILLED BORDERS IN THE PEGMATITES.

SELVAGES SOMETIMES EXIST ADJACENT TOD THE PEGMATITE, FIG. 11A
4ND By AND ARE COMPOSED PRIMARILY DOF MUSCOVITE, ALKALI FELDSPAR,

AND QUARTZ. THESE SELVAGES MAY BE THE RESULT OF POTASSIUM ENRICHMENT
OF THE COUNTRY ROCK, IMMEDTATELY ADJACENT TO THE PEGMATITE. THE
LOURCE FOR THIS POTASSIUM MAY PE THE PEGMATITE, WHICH SHOWS A

“OTABLE IMPOVERISHMENT DF”THIS ELEMENT IN THE OUTER ZONE, FiIGe.

10.

SPORADICALLY OCCURRING MiLKY QUARTZ VEINS CROP OUT IN THE
SRANTITIC GNETISS, FIG. 125 AND HMAY IN RARE CASES BE TRACED CONTINUGUSLY
EOR SEVERAL YARDS. THE COARSE S17E OF THE QUARTZ, INCORPORATION
fF SMALL AMDUMTS OF PINK FELDSPAR AND MUSCOVITE, AND THE MICA
SELVAGES SUGGEST THAT THE QUARTLZ VEINS ARE CLOSELY RELATED TO THE

PEGMATITE.
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MET AMORPHT SH

SEVERAL OBSERVATIONS INDICATE THAT REGIONAL METAMORPHISM OF
THE PRECAMBRIAN ROCKS OF THE MORA AREA REACHED THE CONDITIONS OF
THE ALMANDINE-AMPHIBOLITE FACIES (TURNER AND VERHOCGEN, 1960).
THE EVIDENCE FOR THE GRADE OF METAMORPHISM FROM THE FIRST
DEFORMATION COMES FROM>THE QUARTZOFELDSPATHIC AND PEGMATITIC
BANDING. WHICH OQUTLINES THE FOLDS OF THE FIRST DEFCRMATION IN THE
GRANITIC GNFTSS. SINCE THE GRANITIC GNEISS WAS PROBABLY CREATED
FROM A GRANITIC PLUTON, THEN TWO POSSIBLE ORIGINS EXIST FOR THE
PEGMATITIC~QUARTZOFELDSPATHIC BANDING:
1) THESE BANDS MAY BE THE RESULT OF IGNEOUS INTRUSIONS OF
GRANITIC MATERIAL DURING THE FIRST DEFCRMATION. THIS 15
CONSIDERED TO BE LEAST LIKELYs; SINCE FEEDER CHANNELS FOR THE
PEGMATITES HAVE NOT BEEN RECOGNIZED {SUCH INTRUSIONS WOULD
NOT BE AS UNIVFRSAL AND PERVASIVE AS THEY ARE}. ALSO, THE
SOURCE WOULD LTKELY HAVE BEEN FROM THE SAME MAGMA CHAMBER AS
THE ORIGINAL PLUTON AND ONE WOULD EXPECT A HIGHER QUARTZ
CONTENT THAN WAS FOUND IN THE PEGMATITE.
2) THE BANDS MAY BE THE RESULT OF LOCAL ANATEXIS OF THE
ORIGINAL GRANITE. THIS WOULD EXPLAIN THE PERVASIVE
CHARACTER OF THESE BANDS.
THUS DURING THE FIRST DEFORMATION. THE PRECAMBRIAN ROCKS

PROBABLY SUFFERED THE CONDITIONS OF THE SILLIMANITE - ALMANDINE -

")
(B
-

ORTHOCLASE SUBFACIES OF THE ALMANDINE ~ AMPHIBO L FACIES OF

pas

REGIONAL METAMORPHISM. LOCALLY, WHERE THE BREAKDOWN OF MUSCOVITE
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TO POTASSTIUM FELDSPAR RELEASED ADDITIONAL WATEZR INTS THE SYSTERN
AND WHERE THE ANORTHITE CONTENT WAS LOW, THE GRANITE BEGAN TO
MELT. ACCORDING TO WINKLER (1965) THE TEMPERATURE~PRESSURE (H20}
RANGE FOR ANATEXIS IS 700 DEGREES C. AT 2000 BARS 70O &70 DEGREES
C. AT 4000 BARS. THIS PRESSURE RANGE CORRESPONDS TO ABOUT 4.7 70
9 MILES OF BURTAL DEPTH. INTERPOLATING ON THIS P—T RANGE FOR A
TEMPERATURE OF 695 DEGREES C.» SUGGESTS THAT THE DEPTH OF BURIAL
WAS ABDUT 5.4 MILES, DURING THE FIRST DEFORMAT ION,

THE METAMORPHISM; DURING THE LAST PHASE OF DEFORMATION,
PROBABLY OUTLASTED THE TECTONIC EVENMTS, SINCE NO EVIDENCE OF

CATACLASTIC TEXTURES WAS OBSERVEDS.

WHEN THE CONDITIONS OF THE SILLIMANITE = ALMANDINE — ORTHOCLASE

SURFACTES OF THF ALMANDINE — AMPHIBOLOTE FACIES WERE REACHED THE
FOLLOWING REACTION PROBABLY OCCURRED:

MUSCOVITE + BIOTITE + 3 SI02<=>ALMANDINE + 2 K-FELDSPAR -+ 2 H20.
THIS REACTION WOULD EXPLAIN THE ABSENCE OF KYANITE AND SILLIMAMITE
IN THE GRANITIC GNEISS.

THE CONVERSION OF DRTHOCLASE TO MICROCLINE IN THE GRANITIC

ETI

GNEISS MUST HAVE TAKEN PLACE DURING THE WANING STAGES OF Trt
REGIONAL METAMORPHISM,.

THE SNOWBALL GARNETS INDICATE THAT THIS MIMERAL GREW DURING
THE METAMORPHISM. THUS THE CONDITIONS OF METAMORPHISHM WERE AT

LEAST AS HIGH AS THE QUARTZ - ALBITE — EPIDOTE — ALMANDINE SUBF

}—‘I

OF THE GREENSCHIST FACIES.

THE LARGE AMOUNT OF TITANIUM IN THE BIOTITE {PAGE 22} AND
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HE GROWTH OF MICROCLINE AT THE EXPENSE OF MUSCOVITE {PAGE 19}
LSO INDICATE A HIGH GRADE OF METAMORPHISMA
FROM THE ABOVE EVIDENCE IT MAY BE COMCLUDED THAT DURING THE
JAST STAGE OF METAMORPHISM THE CONDITIONS OF THE SILLIMANITE -

SLMANDINE - ORTHOCLASE SUBFACTIES WERE ALSO PREVALENT
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PENNSYLVANTAN ROCKS

INTRODUCTION

THE ROWE-MORA BASIN, OF WHICH THE AREA FORMS A PART IS LOCATED
SETWEEN THE UNCOMPAGRE UPLIFT ON THE WEST AND THE SIERRA GRANDE
GPLIFT TO THE EAST AND SOUTHEAST.

READ AND WOOD {(1947) HAVE EXAMINED THE PENNSYLVANTAN SEDIMENTS
OF NORTH CENTRAL NEW MEXICC. THEY CONCLUDED THAT THEZ SEDIMENTATION
WAS OF MARINE AND CONTINENTAL NATURE AND THAT SEDIMENT ACCUMULATION
iN THE BASINS EXCEEDED THEIR SUBSIDENCE. FURTHERMORE, THEIR
EVIDENCE SHOWS THAT CLASTIC SEDIMENTS ARE MORE ABUNDANT IN THE
NORTHERN PART OF THE ROWE-MORA BASIN.

THE CORRELATION WITHIN THE PENNSYLVANIAN OF NORTHERN NEW
MEXTICO 1S 5 AGAIN ACCORDING TO READ AND WOOD, COMPLICATED BY THE
MIXING OF CLASTIC SEDIMENTS FROM SEVERAL SOURCES. KOTTLOWSKI
{1962) RETAINS THE CLASSICAL DIVISION OF THE MAGDELFENA GROUP INTO
A BASAL CLASTIC DEPQOSIT CALLED THE SANDIA FORMATION AND AN UPPER
PART, THE MADERA LIMESTONE.

IN HIS SUMMARY OF PENNSYLVANIAN ROCKS OF THE SANGRE DE CRISTO
MOUNTAINS, KOTTLOWSKI(1962) FINDS 2240 FEET OF PENNSYLVANIAN
SEDIMENTS IN THE PECOS RIVER AREA. THERE THE GRAY TO BROWN SANDSTONES,
SHALES WITH THIN LIMESTONE BEDS AND LOCAL CONCGLOMERATES OF THE
‘SANDIA FORMATION TOTAL 375 FEET. THE SANDIA FORMATIODN IS OVERLAIN
RY THE LOWER GRAY LIMESTONE MEMBER OF THE MADERA LIMESTONE WHICH
1S COMPOSED OF DARK GRAY CHERTY LIMESTONE WITH DARK GRAY SHALE IN

THE UPPER PART AND PEBBLY SANDSTONE IN THE LOWER BEDS. THIS UNIT
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1S 635 FEET THICK IN THE CECOS RIVER AREA. OVERLYING THIS lé
1230 FFET 0OF THE ARKOSTC MEMBER OF THE MADERA LIMESTONE. THIS
YPPER MEMBER 15 COMPOSED OF GRAY T0 LIGHT GRAY ARKOSE AND ARKUSIC
LIMESTONE WITH INTER@EDDED SHALES . THE ARKOSES BECOME RED TOWARD-
THE TOP OF THIS UNIT,

READ AND WOOD (1947) DATED® THE UNITS IN THE PECDS RIVER

AREA. THE LDWER_PART OF THE SANDIA FORMATION 1S POSSIBLY MISSISSIPPIAN

DR OLDFR. THEY FOUND DEUSULINELLAY FOSSILS IN THE LOWER PART OF
THE LOWER GRAY LIMES TONE MEMBER, WHICH THEY EQUATED W TH THE'
LAMPASAS 0OF THE M D=CONTINFMT. HFUSULLTNAT FROM THE UPPER PART UF
THIS MEMPER PLACES THE AGE AS DESMOINIAN. THE LOWER PART OF THE
ARKOSIC MEMBER WAS DATED BY READ -AND HOOD AS UPPER DESHOINIAN AND
THE MIDDLE TG UPPER PARTS AS MIDDLE THROUGH UPPER PEMNSYLVAMT AN
THE COMTACT BETWEEN THE MADERA LIMES TONE AND OVERLYING SANGRE DE
CRISTO FORMATION 1S ROTH COMFORMABLE AND UNCONFORMABLE. THE
MIDDLE THROUGH LUPPER PARTS 0OF THE SANGRE DE CRISTO FORMATIUN HERE

DATED FROM PLANT FOSSILS AS PERMIAN(?), WHICH LEAD READlﬁND W OLD

TO THINK THAT THE LOWER SAMNGRE DE CRISTO MAY BE PENMNSYLVAMIAN IN
AGES

NTSCOMTINUOUS OQUTCROPS OF PALENZOIC SEDIMENTS ARE CONFINED

TO THE MORTHWEST QUADRANT OF THE MORA AREA. THESE SEDIMENTS ARE
ASSTGNED A PEMMSYLVANIAN AGE DN THE RASIS OF SPARSE FOSSIL CONTERNT,
LITHALNGIC CHAPACTER AND STMILARITY TO PENNSYLVANIAN ROCKS ELSEWHERE

IN THE STATE.

THE MAXIMUM THICKMESS hF PENNSYLVANIAN SEDIMENTS 15 790
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SEET, MEASURED ON THE NORTH RIM OF COMANCHE CANYON.

THE MAJDR ROCK TYPES PRESENT ARE FINE TO COARSE GRAINED
© SUBARKOSE, ORTHOOUARTZITE, LIMESTONE, AND SHALE. THE PROMINENT
S0CK TYPE 1S AN OLIVE—-DRAB SUBARKOSE, WHICH WEATHERS MARDON TO
EQ 4RICK~RED ON THE SURFACE.,

SHOWALTER (1968) HAS FOUND SEDIMENTS OF DEVONIAN(?Z)=HISSISSIPPIAN
\GE (ARROYO PENASCO FORMATION) THROUGH ATOKAN AGE (UPPER SANDIA
EORMATION) IN THE CRESTON RANGE EAST OF THE MORA VALLEY FROM THE
KREA COVERED IN THIS REPORT. NO SEDIMENTS FROM THE MORA AREA
COULD PE CORRELATED WITH THE SEDIMENTS DESCRIBED BY SHOWALTER FOR
THE ARROYO PENASCO FORMATION. THE BRICK=RED SUBARKOSES OF THE
RINCON RANGE MAY BE CORRELATED WITH THE ARKOSIC MEMBER OF THE
SANDIA FORMATION, FOUND IN THE CRESTON RANGE.

THE SPARCE OUTCROPS AND THE PROFOUND FACTES CHANGES IN THE
NEW MEXICO PENNSYLVANTAN MAKE CORRELATION TENUOUS. HOWEVER, THE
PROBARLE CORRELATION WITHIN THE MORA AREA 1S SHOWN ON THE
STRATIGRAPHIC COLUMNS, FIGURES 13 AND 14, THE LOCATION OF THE

COLUMNAR SECTIONS IS ALSO SHOWN ON PLATES 1 AND Z.

ORTHOQUARTZITE

THE LOWEST PENNSYLVANTAN UNIT WHICH OVERLIES THE PRECAMBRIAN
ROCKS IS AN ORTHOQUARTZITE, THIS UNIT OQUTCROPS ALONG THE NORTH
SIDE OF COMANCHE CANYON, FIG. 13, IT IS A FINE TO MEDIUM GRAINED,
WHITE, LOCALLY CROSS—-BEDDED ORTHOQUARTZITE, WHICH RANGES IN THICKNESS
FROM 60 7O 80 FEET.

CROSS—BEDDED OUTCROPS OF THE ORTHOQUARTZITE WERE SEEN NEAR
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LITHOLOGY ‘ :
A-Grayish white, coarse grained, subarxose.
Occasionally cross-bedded
B- Gray limestone.

C- Green-black subarkose.

D~ White, fine to medium grained, cross-bedded, .
‘indurated orthogquartzite.

E- Black, fossiliferous shale.
F- Green-qray, crinoidal limestone.

G-Fine o coarse grained subarkose, which
weathers brick-red.

H-Thin, alternating beds of shale and ELEVATION
I8 o
limesfone. FEET
‘ ( 8000
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STRATIGRAPHIC COLUMNS
from north side of
CANADA DE LOS MAES

FIGURE 14
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THE WESTERN END OF THE CAMYOM, EASTHARD INTO THE CANYUN THE UNII
IS MASSTIVE AMND OCCASIOMALLY BROKEN BY CLOSELY SPACED JOINTS. THE
CONTACT RETWEEMN THE OR THOOUAR TZ T TE -AND  THE UNDERLYING GRANMITIC
GNEISS NFAR THE #0UTH OF COMAMCHE CANMYDN IS BURIED BENFATH THE

VALLEY FILL.

LIMESTONE

MAMY DIFFERENT LIMESTOME UMITS OCCUR 1IN THE PEMNSYLVANIAN OF

THE MORA AREA. THE FOUR THICKEST OMES ARE DESCRIBED BELDW.

THE LOWER UNIT IS A DARK GRAY T4 BLACK FINE GRAINED LIMESTONE,

WHICH CROPS QUT DIRECTLY APOVE THE WHITE ORTHOQUARTZITE M COMANCHE

CANYOIM, 1T HAS A THICKNESS aF 51 TO 62 FEET, FIG. 13, THIS UMIY
1S MOM=FOSSTLIFEROUS ARND CONTATNG SHALL,s EQUANT RUARTZ GRAIHS‘
ABQUT 1/16 INCH LONG THROUGHDUT THE LENGTH OF THE DUTCRGP,
AMOTHER LIMESTONE UNIT 1S A BROVNISH GRAY, MICACEQUS,
FOSSTLTREROUS LIMESTONE, WHICH MEASURED 56 FEET IN THICKNESS.
THIS UNMTIT (COLUMN 7, FIG. 143, 15 LOCATED NEAR THE WESTERM TIP CF
THE RINGE RETWFEN CANADA DE LOS MAES AND COMANCHE CANMYOMN AT AN
ELEVATION OF 7470 FEET AND ABOUNMDS W TH BROKEN FMOLLUSC AND SPIRIF
BRACHINAPOD TESTS. 1T ALSO MAS OCCASIONAL SHALE FRAGMENTS UP 10
AROUT 1 INCH TN LENGTH WITHIN TT. THISlUNIT7 BEIMG PARTIALLY
CLASTTC IN ORIGIM, CONTAINS DETRITAL GRAINS OF QUARTZ, FELDSPAR,
AND MICA RANGING TO I.MM. IN STZE. A SIMILAR LIMESTOME CrROPS CUT

ON TOP OF THE RIDGE AT AN FLEVATIDNM (OF 8880 FEET AND IS ORLY 7

FEET THICK (COLURNS 4 ANMD 5, FIG. 13).

pOTHIRD LIMESTOWE UNIT IS A DARKE GRAY CRYSTALLING, CRINGIDAL

EF

J
N
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LIMESTONE CONTAINING FRAGMENTS OF PEMNSYLVANTAN MARINE FAUNA

o

(COLUMN Sy FIG. 140 WHICH CROPS OUT ON THE NORTH SIDE OF CANADA

OF LOS MAES. THE THICKNESS DF THE DARK GRAY LIMESTONE 1S AT

LEAST 22 FEET THICK.  THE LATERAL EXTENT COULD NOT BE DETERMINED.
THE UPPERMOST LIMESTONE UNTT IS A FINE GRAINED, GRAY LIMESTONE

BRECCTIA, THE BRECCTA FRAGMENTS, WHICH ARE ALSO FINE GRAINED:

CONSIST OF PINK LIMESTONE AND GRAY QUARTZITE. THE BRECCIA FRAGMENTS

RANGE TN SIZE FROM 1/16 TO 3 INCHES ACROSS. SMALL QUARTZ GRATNS

ARE COMMON WITHTN THE GRAY MATRIX. THE LIMESTONE BRECCLA WHICH

OCCURS ON THE SOUTH SIDE OF CANADA DE LOS MAES AND WEATHERS TO A

RED COLOR. THIS UNIT HAS A THICKNESS OF ABOUT 20 FEET OVERLYING A

(73]

COARSE GRAINED WHITE TO PALE ORANGE SUBARKOSE AND UNDERLIES A

MEDIUM GRAINED OLIVE-DRAB SUBARKOSE.

SHALE

A BLACK. FINE GRAINED SHALE PROVIDES A MARKER BED ALONG PART
OF THE NORTH SIDE OF CANADA DE LOS MAES, WHERE THIS BED RANGES
BETWEEN 37 AND 50 FEET IN THICKNESS (COLUMNS 9 AND 10 FIG. 141.
BLACK SHALE CROPS OUT SPORADICALLY ELSEWHERE IN THE SEDIMENTARY
AREA 'BUT CORRELATION AMONGST THESE SHALES COULD NDT BE MADE. THE
SHALES ARE USUALLY FOSSILIFERCUS AND LOCALLY CONTAIN BANDS OF

DISCONTINUOUS LIMONITE UP TO 1/5 INCH THICK AND UP 10 Z Foed

1t

{

LCNG
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SUBARKDSE

SARDSTONES OF HIGH QUARTZ CONTENT CONTAIN GRAINS OF LOW
SPHERICITY SUGGEST A SHORT DISTANCE OF TRANSPORT FROM A QUARTZ-RICH
SOURCE SUCH AS MIGHT BE PROVIDED BY THE PRECAMBRIAN GRANITIC
GNETISS.

A FINE TO COARSE GRAINED SUBARKOSE, CONTAINING APPRUXIMATELY
60-75% QUARTZ, 1S FOUND THROUGHOUT THE ARFA. THE MATRIX IS COMPOSED
OF ALTERED FELDSPAR ANDAIRQN OXIDES. THE LATTER COMPONENT PRODUCES
A MAROON TO BRICK~RED COLOR ON THE EXPOSED SURFACES, BUT SPECIMENS
ARE DLIVE-DRAB ON A FRESH SURFACE, STRATIGRAPHICALLY HIGHER THE
SURARKDSE BECOMES FINE GRAINED AND HAS AN INCREASED AMOUNT OF
MICA FLAKES AND REDUCED QUARTZ CONTENT. THE GRAIN SIZE IN THE
UPPER PART OF THIS UNIT SELDOM EXCEEDS 0.4 MM. THIS SEQUENCE IS
THE MOST ABUNDANT OF THE PENNSYLVANTAN SEDIMENTS AND TOTALS NEARLY
583 EEET IN COMANCHE CANYON, THE LOWER ONE THIRD TO ONE HALF OF
THIS UNIT IS A SERIES OF ALTERNATIMG LAYERS OF MEDIUM AND COARSE
GRAINED SUBARKOSESs WHICH GRADE RAPIDLY FROM ONE INTO THE OTHER.

OM THE NORTH SIDE OF CANADA DE LOS MAES A GRAYISH WHITE-
COARSE GRAINED SUBARKOSE (COLUMN 95 FIG. 141, CONTAINS AN ABUNDANCE
OF QUARTZ. THIS FACIES 1S CROSS-BEDDEDs FIG. 15y AND CONTATINS
1ESS TRON AND MORE FELDSPAR THAN THE LOWER SUBARKOSES OF COMANCHE

CANY{IN.

PALEONTOLOGY

THE LIMITED FOSSIL COLLECTIONS MADE FROM LIMESTONE AND SHALE

UNITS IN THE AREA WERE EXAMINED BY DR. R. FLOWER OF THE NEW MEXICO
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BUREAU OF MINES AND MINERAL QESOURCES. THE FOSSIL PRESERVATION
PRECLUDES THE DETERMINATION OF SPECIES BUT COLLECTIONS WERE DATED

AS PENNSYLVANIAN IN AGE.

A SINGLE UNIDENTIFIABLE PLANT FOSSIL WAS FOUND IN THE FINE

GRAINED SURARKOSE NEAR THE MOUTH OF CANADA DE LOS MAES e
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QUATERNARY DEPDSITS

LOS CHUPADEROS, AN INTERMITTENT STREAM, ELOWS SOUTH THROUGH
THE MORA VALLEY, FIGURE 16. THE MORA RIVER TURNS FROM ITS SOUTHWARD
LOURSE WEST OF MORA TO £L0W SOUTHEAST AND JOIN LOS CHUPADEROS
EAST OF MORA. LOS CHUPADERDS HAS DEPOSITED A WIDE BLANKET OF
SEDIMENTS, DERIVED FROM THE ADJOINING PRECAMBRIAN UPLLANDS, ACROSS
THE VALLEY FLOOR.

MOST OF THE CANYONS IN THE PRECAMBRIAN TERRAIMN ARE FLOORED
WITH DETRITAL GRAINS OF QUARTZ s FELDSPAR, AND MICA DERIVED FROM
THE GRANITIC GNEISS.

THE THICKNESS OF THE SEDIMENTS ABOVE A CUT CHANNEL IN THE
VALLEY, NORTHEAST OF MORA, 1S 25 FEET. A DOMESTIC WELL DRILLED
NEAR NEW MEXICO HIGHWAY 38 AT THE ENTRANCE TO LA TIERRA AMARTILLA
CANYON WENT 40 FEET WHEN 1T APPEARED TO BE IN BEDROCK. THE DEPTH
OF FILL IN THE VALLEY WAS ESTIMATED BY CONSTRUCTING A LINE FROM
THE RASE OF THE BEDROCK HILLS THROUGH THE BOTTOM OF THIS WELL AND
INTO THE VALLEY. THE RESULT SUGGESTS THAT THE ALLUVIAL FILL COULD
BE AT LEAST 150 FEET THICK BELOW THE CENTER OF THE VALLEY.

ON THE SOUTHWEST SIDE OF LA TIERRA AMARILLA CANYON THE SLOPE
1S COVERED 25 FEET ACROSS. THE MUSCOVITE SCHIST OUTCRD?S AT THE
833O EOOT PEAK ABOVE THE RDCKSLIDE, THUS THESE ROCKS MUST HAVE
ROLLED A CONSIDERABLE DISTANCE TO THE CANYON FLODR. JUDGING FROM
THE SI1ZE OF THE SECONDARY GROWTH OF TREES IN THE SLIDE PATH, THE

SLIDE PROBABLY OCURRRED WITHIN THE LAST 50 TO 75 YEARS,
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Tigure 16 Panoramas of Mora Valley and Creston Range
beyond. Arrow indicates identical positon in

Creston Range.

. Upper picture from head of la Tierrsa Amarilla
Canyon.

Lower picture taken from west ridge of La Tierra

Amerilla Canyon.
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STRUCTURAL GEOLOGY

INTRODUCTION

FOR THE PURPOSE OF STRUCTURAL ANALYSIS THE AREA WAS INITIALLY

PARTITIONED INTO 11 STRUCTURALLY HOMOGENEQUS DOMAINSy FIGe 3. THE

LINEATION AND FOLIATION ETELD DATA FROM EACH OF THESE DOMAINS
WERE THEN PLOTTED ON SCHMIDT EQUAL AREA PROJECTIONS, FIGURES 3
AND 17, USING THE PROGRAM "SMTPLTH (SEE APPENDIX. NOTE: ALL
SCHMIDT EQUAL AREA PROJECTIONS IN THIS REPORT ARE PLOTTED ON THE
LOWER HEMISPHEREY. THE DATA FROM THESE DOMAINS WERE RECOMBINED

HC“ .

INTO THREE LARGE HOMOGENEDUS DOMAINS, NAMED "A™, HE e, AND

FIGURES 18 THROUGH 23. THE FIRST PHASE OF THE RECOMBINING PROCEDURE

WAS DONE BY VISUAL INSPECTION 0F MAPS OF LINEAR AND OF PLANAR
ATTITUDES PRODUCED (AT A SCALE OF 1:24.000) BY THE PROGRAMS MLINHAPH

AND "MAPLAN®, RESPECTIVELY.

THE FOLIATION MAP (PLATE 1) AND LINEATION MAP {PLATE Z) WERE

MADE ON THE CALCOMP PLOTTER, WHICH USED INDIA INK FILLED PENS

THE RESPECTIVE ATTITUDES WERE PLACED ON TRANSPARENT PAPER. DURING
EXECUTION OF THE PROGRAMS. THE TRANSPARENT PAPER WITH THE STRUCTURAL
DATA WAS PLACED OVER A PLASTIC BASEVMAP AND PRINTS WERE MADE ON
AN OFFICE BLUEPRINT MACHINE. THE SECOND PART OF THE COMBINING
PROCEDURE WAS ALSO VISUALLY DONE. THIS WAS ACCOMPLISHED BY COMPARING
THE LINEATION AND FOLIATION SCHMIDT PROJECTIONS IN ORDER TO FIND
STRUCTURAL SIMILARITIES AMONG THE.DDMAINSo

THE MACROSCOPIC FOLD AXES WERE LOCATED BY CONSTRU&TING STRUCTURAL

CROSS—-SECTIONS, FIGURES 24 AND 25 TO FIND THE TRACE OF THE AXIAL
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and 25 (Cross-sections through the Precambrian
rocks. Phantom horizon is the horizon represented
iy the structural contour map, figure 26. Inter-
sections with other cross-sections indicated

with letter of intersecting section above short

vertical line. 0Qal = Quaternary alluvium. Closely

spaced parallel lines indicate Paleozoic sediments.
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SLANES.  FROM THE SECTIONS AND THE STRUCTURAL CONTOUR MAPS. F1Ge
26 THé STRUCTURE OF THE AREA, INCLUDING THE TRACE OF THE AXTAL
2L ANES ON THE TOPUOGRAPHY WAS DETEAMINED. THE RESULT OF MAPPING
CTHE TRACE OF THE AXTAL PLANES WAS THEN COMPARED WITH THE STATISTICAL
TRENDS OF THE LINEATIOGNS WITHIN THE ORIGINAL 11 STRUCTURAL DDMAINSQ‘
©np ADJUSTMENTS IN THE BEARTNG OF THE MACROSCOPIC AXES PREPARED
FROM CROSS~SECTIONS WERE NECESSARY, PLATES 1 AND 2 AND FIGs 2

TWO PROMINENT DIRECTIONS FOR THE MESDéCdPIC FOLD AXES WERE
.FDUND USING THE SCHMIDT EQUAL AREA PROJECTIONS, WHICH INDICATE
THE TWO TECTONIC EVENTS. THESE ARE BORNE OUT BY THE TRICLINIC
PATTERN OF THE SYMNOPTIC FOLIATION IN FIG. 27, AND BY THE STRUCTURE
CONTOURS OF THE STRUCTURE CONTOUR MAP, FIG. 26. THE EARLIER FOLD
AXESs L1, TREND NNE AS SHOWN. AS A RESULT OF A LATER DEFORMATION
WITH ITS ENE FOLD AXESs L2y THE PATTERN OF THE L1 AXIS BECAME
SINUDUS. |

THE TREND OF THE LATER., L2 AXES GENERALLY PARALLELS THE
TREND OF AXES OBSERVED BY MONTGOMERY (1963) IN THE PICURIS RANGE
OF THE SANGRE DE CRIiSTO MOUNTAINS AND BINGLER®S THIRD GENERATIGNI
FOLDING IN LA MADERA QUADRANGLE.

THE FOLD AXES DESCRIBED BY STARK (1956) FROM THE SOUTH MANZ ANQ
" MOUNTAINS 1S 30 DEGREES EAST OF NORTH. STARK DOES NOT DESCRIBE
ANY OTHER FOLDING BUT STATES THAT THERE 1S EVIDENCE OF SEVERAL
PERINDS OF DEFORMATION,

"REICHE (1949), IN THE NORTH MANZAND MOUNTAINS, ALSO FOUND

OLDER NE~SW FOLD AXES. IN THE LAST DEFORMATIONs HOWEVER, HE



FIGURE 26
STRUCTURAL CONTOUR
— MAP .

Phantom Horizon on S,

Contour Interval: 400 feet cmmmume
~ Intermediote contours!: 200 feel cm e mme
0 SCALE 20N0 FFET
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Synortic Schnidt equal area projection of foliation.

See description of projections tacing page 61.
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FOUND THAT THE FOLD AXES.WERE ORIENTED IN A NW-SE DIRECTION.
RARKER'TS (1958) TECTUNIC MAP OF LAS TABLAS OQUADRANMGLE SHUNS
A GENERAL NORTHWEST STRIKE OF THE FOLIATION, WHICH CHANGES FROM
NORTH-NORTHWEST, TO EAST—MEST THEN TO wEsT—NaRTHwEST AS THE TREND .
IS TRACED NORTHWARD. THE GENERAL EAST-WEST BEARING OF THE LTMEATIONS
COUPLEN WITH THE SIMUOUS STRIKF'OF THE PLANAR ELEMENTS SUGGESTS A
STRUCTURE SIMILAR TO THAT IM THE HORA AREA. THE EXTENSIVE FAULTING
WITHIN BARKER'S ARFA, HOWEVFR, HAS AFFECTED THE STRUCTURAL ELEFENTS.
THLS POTNTS OUT THE DIFFICULTY WHICH MAY ARISE IN ATTEMPTS
TO DEFINE REGIUN&L.FOLD AXES FROM THE STRIKE OF PLANAR ELEMEMTS
WHERE GOND STRATIGRAPHIC MARKERS ARE NOT AVATLABLE FOR STRUCTURAL
CONTROL ,
WEAK LINEATION POLES IM THE MORA AREA DIFFERENT THAM L1 AND
L2, FAUND TN DARATNS TT, IV, VY, VIy YVIIL, AND I%, LABELED L+,
FIG. 2, ARF THAUGHT TN REPRFSEMT RELICS FROM A PRE-LL TECTUNIC
EVENT. AS A TEST 0OF THIS POSSIAILITY THE PLANAR AND LINEAR ELEHENTS
FROM ALL OF THE ABDVE DOMAINS WERE COMBINED AnD PLOTTED ON A
SCHMIDT FQUAL AREA PROJECTINN, FIGURES 28 AND 29. FROM THIS EVIDENCS
LT APPEARS THAT THE TATLS 1M FIG. 29 AND IN THE FOLD AXES PLOTS
OF GRAUPS MAUM AND MBY" (FIGURES 19 AND 21) PROBABLY REPRESENT
POLES OF THE FIRST DEFORFATION, LI, TNCOMPLETELY REORTENTED BY
THE LAST TECTONIC EVENT.
| & SUMMARY 0OF STRUCTURAL INFORMATION FROM THE EQUAL AREA
RQ@q%CTIUNs 1S SHOWN IN TABLE 5.

I THIS TABLE THE DATA REPRESEMTED ARE MAXIMA OF FOLD AXES,
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Figure 28 Schmidt projecticn of foliation for domains (11,

v, Vv, VI, VIII and IX) containing L+ maxima.

See descrintion of projections facing page 61.
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Pigure 29 Schmidt projection of fold axes from domains (II,
v, Vv, VI, VIII and IX) containing L+ maxima.
See description of

-

projections facing page 61.
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TABLE 5

SCOPIC STRUCTURAL DATA
FRON THE

ORTGINAT TLEVEN STRUCTURAL DOMAIRS

DOMATIN | DEFORM- LINEATIONt e GIRDLE(G) | STATISTICAL %
‘ ATTON POLE POLE OR PLANE
SYNMBOL MAXIMUN (1)
I 1(7) - - 31537 I 25374
TT + 183-05 193-12 G - 283-12W
1 45--00 - - - -
2 249-16 247-20 M 337-20W
+(?) - 320-4 G 50-4W
III 1 229-09 2208-4 G 318-4W
+(2) S 135-22 1 45220
TV + L6712 167-12 G T7-128
1 4515 45-14 G 315145
+{?) — 116-20 i 26-20%
v -+ 109~-11% 88-8 G 358588
1 200-18 200-20 G 290-20%
1 220-23 228-10 G 3L8-10W
2 240-21 - -
2 249-16 - - - -
+(2) - 160-22 i 70-22F
VI + 122-59 142-11 i 52-11%
1 199-11 14-18 ¢ 284-18F
1 205~03 232-0 G 322-0R
2 77-09 - - -
VII 1 49-08 64~10 G 334108
2 84-11 101-42 M 11428
+(?) - - 14442 1 54428
VIIT + 13242 153-38 M 63--38%
240-23 T2-4 G 342-4T
2 258-09 86-16 G 356~161

(continued)
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TABLE 5
(concluded)

STATISTICAL !

DOMAIN | DEFQRM- | LINBATION | T~ GIRDLE(G)
ATION POLE POLE OR FPLANE
SYMBOL FMAXIIUN(M)
1X + -} 112-09 L0416 M & G 14-16%
+{(7) 354~11 - - - -
1 £5-0 - - - -
2 90-0 73-14 G 343-14EF
X 1 229--10 230~6 G 320~6W
1 238~7 - - — -
+ - - 140-78 1 50-788
+ ~ - 31547 I 45-4"7H
XTI 1 53-00 - - - -
2 261-35 244 -2 G{?) 334-2%
+(?) - - 154-89 1 64-897
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{=POLES, AND STATISTICAL PLANES FROM FACH OF THE ORIGINAL 11
UBDIVISIONS.

STATISTICAL PLANES ARE DEFINED HERE AS THE PLANE NORMAL TO
4E POLE TO THE MAXIMUM (M) OR TO THE POLE WHICH BISECTS THE
JRDLE (6) WHERE THE PI-POLE IS DEFINED BY A GIRDLE RATHER THAN A
QINT MAXIMUM .

EACH MAJDR TECTONIC EVENT WITHIN EACH OF THE 11 SUBDOMATINS
5 REPRESENTED BY AN ARABIC NUMBER INDICATING ITS RELATIVE AGE.
LUSES {+) ARE USED WHERE THE TREND SUGGESTS PARTIALLY REORIENTED

MENDS OF THE FIRST (1) DEFORMATION.
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LD STYLES

TWO BROAD CLASSES OF MESDSCOPIC FOLDS APPEAR TO EXIST. THESE
_ASSES ARE DEFINED BY THE RATIO OF WAVELENGTH TO AMPLITUDE (WL:A).
1E WL:A RATIOS VARY WITHIN THESE TWO CLASSES BUT THE APPARENT
ACK DOF FOLDS OF ABOUT ONE WAVELENGTH UNIT TO FOUR AMPLITUDE
JITS APPEARS TO CONSTITUTE A MAJOR DIVISION AMONGST THE FOLDS
3SERVED.

THE STYLE OF THE MESOSCOPIC FOLDS OF RATIOS LESS THAN 1:4 IS
IMILAR, OVERTURMED AND CURVIPLANAR, FIG. 30A AND B, WITH A MEAN
L:A RATIO OF 1:10. WHERE THE RATIO DECREASES BEYOND 1:12, SHEARING
LONG THE AXIAL PLANE USUALLY OCCURS.

MOST FOLDS AREF RECOGNIZABLE BY COMPOSITIONAL BANDING. AN
YAMPLE OF FOLDS OUTLINED BY COARSE GRAINED QUARTZOFELDSPATHIC
ANDING IS.SHONN IN FIGURES 30As 31A, 31B, AND 32. IN THE TIGHT
OLDS THE BANDS THICKEN IN THE HINGES.

THE MESOSCOPIC FOLDS WITH LARGER WL:A RATIOS EXHIBIT FOUR
ASIC STYLES: SIMILAR, CONCENTRIC, PTYGMATIC AND INTRAFOLIAL.
ETWEEN THE FIRST TWO THERE ARE MANY GRADATIONAL STYLES.

IT 1S NOTABLE THAT THE SMALLER FCLDS SELDOM HAVE A WL:A
ATIO GREATER THAN ABOUT 1:2. THE AVERAGE RATIO IS ABOUT 1:Z.5%
HE WAVELENGTHS OF THE FOLDS RANGE BETWEEN & INCHES AND 20 FEET
ND HAVE AN AVERAGE NEAR 2 FEET.

INTRAFQOLIAL FOLDS REPRESENT THE LEAST COMMON STYLE AND THE
MALLEST IN RATIO (WL:A=1). OFTEN THE MIDDLE OR COMMOM FLANK OF

HESE FOLDS IS SHEARED LEAVING ONLY A CROOK OR CANE SHAPE TO THE
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Similar folds in granitic gneiss from Comanche
Canyon (4) and La Tierra amarilla Canyon (B).
Solid lines ere parallel to foliation.

A. P. is the axial plane.
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Figure 31
Arcuate and sigmoidal Tolding in the granitic gneiss.

Photos are Ifrom The east ridge of La Tierra Amarilla Cenyon.

A) Arcuate folds representing one side of similar
fold with pegmatitic bands (P) outlining the folds.
No arcuvate folds occur below lower broken line,
which is parallel to the trace of the foliation.
Note that half of the Fold flank occurs above the

upper broken line.

B) Sigmoidal folds. Note that most of the fold flank

hag been omitted leaving only the hinge. Quartzo-
eldspathic band (QB) lies between the folds.

oliztion indicated by broken line.







pigure 32

Quartzofeldspathic bands (ooincidenﬁ‘with Touw
1ine segments) pegmatite (P) and sigmoidal (s)
and arcuate (o) folds in one outcrop of granitic
gneiss from west ridge of La Tierra Amﬁrilla
GCanyon-
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THESE FOLDS ARE USUALLY ASSOCIATED WITH

© QUARTZ AND/GR FELDSPARS
FOUND IN ASSOCTATION

LDy FIG. 0B AND 12

 DUTCROPS CONTAINING A HIGH CONTENT G

5 PTYGMATIC FOLDS ARE RELATIVELY RARE BUT WERE

SINGLE CHARACTERISTIC, COMMON TO ALL

" L1TH OTHER FOLD STYLES. A
TYLE, IS THE MEDTUM GRAIN
/2 TO 1-1/2 INCHES WIDE.

- FOLDS OF THIS S ED {(USUALLY ABOUT 3 MMe)
~%UARTZOFELDSPATHIC BANDS ABOUT

FIG. 33A AND B WITH VARIABLE

RARE CONCENTRIC FOLDING,

ND AMPLITUDES OF 1 FOOT WAS OBSERVED

JAVELENGTHS UP 10 20 FEET A
ONALLY HAVE

4S5 FLEXURES 1IN THE FOLIATION. THESE FLEXURES OCCASI
ARE OBLIQUE TO THE GENERAL STRIKE OF THE FOLIATIONS

FOLDS IS PARALLEL OR SUBPA
FOLDING CF -

SIRECTIONS THAT
RALLEL

THE AXTAL PLANE OF SIMILAR

10 THE FOLIATION SURFACE._AS THE WLtA RATIO DECREASES,

E SURFACE BECOMES TIGHTER UNTIL SHEARING

THE PRE—~EXISTING S—PLAN

ACCURS. THESE SHEARING PLANES ARE PARALLEL TG THE AXIAL PLANES OF

FIGURES 31As 3183 AND 32,

THE TSOCLINAL FOLDS .
s TO FOLLOW THE SEQUENCE OF

THE PROCESS OF TRANSPOSITION SEEM

OEVELOPMENT + BELOW:

DCLINAL FOLDS ARE FIRST FORMED AND TILTED

0SITION, FIG. 34ha

Te THE IS

TOWARD THEIR PRESENT P

11. SHEAR FORCES CONTINUED TO ACT ON THE FOLDS, DEVELOPING
ZONES OF CLOSELY SPACED SHEAR PLANES (SHEAR ZONES) ALONG THE

31B. TRANSPOSITION ALONG THESE

THE FLANKS OF THE FOLDS, FIG.

YET INCORPORATED THE HINGE AREA»

SHEAR ZONES) WHICH HAVE NOT

F BINGLER, ETGURES 34B AND 32

pPRODUCE THE SIGMOIDAL FOLDS 0
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Tigure 33

Concentric folding in granitic gnelss from
canyon near south end of section B-Bf.

A) Plunge of folds is to the BSE about 8 degrees
B) TFoliation indicated by broken line. Outcrop

is near outcrop shown in figure 334,
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ghear Zone

shear Z0M®

ARCUATE FOLDS

Tpoure 34

Sesjuence in the development of sigmolidal and
arcunte folds. Shear zones contain guartzo-
feldspathic/pegnatitic material. BSee text Tor

explanation
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1. AS SHEARING CONTINUES TO DEVELOP» SHEAR ZONES DEVELDP NEAR

BV

THE AXTIAL PLANE AND TRANSPOSITION CONTINUESS BUT NOW
THE ZONMES ARE PARALLEL TO THE AXIAL PLANE. THIS RESULTS 1IN
THE ARCUATE FOLDING OF BIMGLER, FIG. 31A AND 34C.

THE ARCUATE FOLDS COULD POSSIBLY BE MISTAKEN FOR RELIC

CROSS—-BEDDING BUT CLOSE EXAMINATION SHOWS THIS NOT TO BE THE

CASE.

LINEAR STRUCTURES

OVER 200 MEASUREMENTS OF FOLD AXES WERE MADE IN THE MORA
AREA. THESE LINEAR ELEMENTS WERE SEPARATED BY FOLD STYLE AND
SLOTTED AT MAP SCALE USING THE PROGRAM “LINMAP®™ (SEE APPENDIX)
INSPECTION OF THE PLOTS OF CONCENTRIC AND OF SIMILAR FOLD AXES
SHOWED NO PREFERRED ORIENTATICON DIFFERENCES BETWEEN THE TWO STYLES,
THUS BOTH STYLES OF FOLDS WERE PRODUCED DURING THE TWO TECTONIC
EVENTS IN THIS AREA,.

IN TABLE 5 THE COMPARISON OF THE LINEATION DIRECTIONS AND
THE TREND OF PI-POLES MAY BE MADE. THE AGREEMENT BETWEEN THESE
TWO STRUCTURAL ELEMENTS REINFORCES THE CONCEPT OF TWO TECTONIC
EVENTS .

AT ONE OUTCROP, NEAR THE MOUTH OF COMANCHE CANYON JUST NORTH
OF THE TRAIL, RODS ARE PRESENT IN THE GRANITIC GNEISS; THESE ARE
RICHER IN QUARTZ THAN THE SURROUNDING ROCK AND ARE SEPARATED FRCM

THE HOST BY A THIN MICA LAYEFR. THE RODS ARE ARBOUT 1 INCH IN DIAMETER

1

AND 1 FOOT LONG WITH A PLUNGE OF 8 DEGREES IN THE DIRECTION OF 22

i

DEGREES.
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CRENULATIONS ARE A UNTVERSAL CHARACTERISTIC OF THE MUSCOVITE
:ECHIST. THE GRANITIC GNEISS 1S NOT USUALLY CRENULATED, BUT IN THE
fHICA-RICH RANDS OF THE GNEISS THIS WAS OCCASIONALLY OBSERYED.
"LRENULATIONS IN THE GRANITIC GNEISS USUALLY PLUNGE AT HIGH ANGLES
10 THE SOUTHWEST.

OTHER LINEAR ELEMENTS ARE INTRAFOLIAL FOLDING AND ROTATION
CDF WSWELLS" ASSOCIATED WITH THE PEGMATITE DIKES. THESE ARE DESCRIBED
a3y RAST (19561 AS BEING RELATED TO SHEAR AND TRANSLATION TNVOLYED
WITH COMPRESSIONAL RATHER THAN TENSIONAL FORCES.

§—-SHAPED INTRAFOLIAL EOLDS ARE SHOWN JUST EAST OF CROSS-SECTION
npan TN THE NORTHERN PART OF THE MAP AND ON THE RIDGE JUST WEST OF
THE ROCKSLIDE AREA ON PLATES 1 AND 2. THESE TRENDED ABOUT 65 AND

100 DEGREES;, RESPECTIVELYs AND INDICATE SHEAR STRESS.

e s e AT R ORI AT 47 ST e
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PLANAR STRUCTURES

PLANAR STRUCTURES IN THE MORA AREA ARE OF EIVE TYPES:
:&XIAL/BISECTING PLANES, FOLTATION PLANESs FAULT PLANES, JOINT

CPLANES. AND BEDDING PLANES.
- AXTAL AND BISECTING PLANES

SINCE THERE WERE TOO FEW AXIAL PLANE MEASUREMENTS T0O REPRESENT

£ACH OF THE 11 ORIGINAL STRUCTURAL DOMAINSS, BISECTING PLANES WERE

. CALCULATED. THE BT SECTING PLANES AND AXTAL PLANES WERE PLOTTED

. ON EQUAL AREA PROJECTIONS, SEPARATELY AND COMBINED. IN ALL CASES
1T WAS FOUND, WHEN THESE WERE COMPARED TO THE FOLTATION SURFACE,
52, THAT THE FOLIATION REPRESENTS AXIAL PLANE FOLIATION. THE
PI-POLES OF BISECTING PLANES, DIFFERED A SHMALL AMOUNT FROM THE
FOLIATION SINCE THE BISECTING PLANE I3 NOT NECESSARILY CONCOMI TANT

% WITH THE AXIAL PLANE.

FOLTATION

OVER 400 FOLIATION MEASUREMENTS WERE MADE IN THE PRECAMBRIAN
%  TERRAIN. IT MAY BE SEEN IN FIG. 27, WHICH REPRESENTS SELECTED
ATTITUDES, THAT A TRICLINIC PATTERN OF THE POLES TO THE FOLTATION

1S DEVELOPED, POINTING TO SUPERPOSITION OF FOLDS.

e AP ETR P TTT T E T TRL L
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EAULTING WITHIN THE PRECAMBRIAM UNITS WAS OBSERVED ONLY IN
ANE OUTCROP AND THIS FAULT WAS TRACEABLE FOR BUT A FEW FEET WITH
A GOUGE ZONE LESS THAN & INCHES THICK. THIS FAULT IS5 LOCATED
2600 FEET EAST OF SECTION NUMBER 5. THE FAULT TRENDS 321 DEGREES
AND DIPS 35 DEGREES WEST. BEDDING PLANE FAULTING COULD EXIST
WITHIN THE PALEOZOIC UNITS BUT WQULD BE DIFFICULT TO RECUGNIZE

WITHOUT A MORE EXTENSIVE SURVEY OF THESE UNITS.

JOINTS

JOINTS WERE EXAMINED FIRST WITH RESPECT TO THE MAJOR LITHOLOGIC
UNITS OF THE PRECAMBRIAN. THE RESULTS OF THIS EXAMINATION (USING
THE SCHMIDT PROJECTION) SHOWED NO SIGNIFICANT DIFFERENCE IN
DRIENTATION OF THE PI-POLES OF THESE UNITSe. THUS, THE FINAL

EQUAL ARFA PROJECTION USED FDOR THE PRECAMBRIAN JOINTING CONTAINS

184 POLES TO JOINT PLANES REPRESENTING ALL LITHOLCGIES, FIG. 35

IN THIS PROJECTION TWO JOINT PLANES PREDOMINATE; STRIKING 330 AND

52 DEGREES AND DIPPING ABOUT 83 DEGREES EAST AND 86 DEGREES WEST,

RESPECTIVELY.

THE ORIENTATION OF THE GREATEST COMPRESSIVE STRESS RESPONSIBLE

o]

FOR THE TWO JOINT PLANES WOULD BE TRENDING 198 DEGREES AND PLUNGIN
10 DEGREES. BY COMPARISON, THE TREND OF THE GREATEST COMPRESSIVE
STRESS FOR THE MESOSCDPIC FOLD AXES OFf THE SECOND DEFORMATION IS
167 PLUS OR MINUS A MAXIMUM DEVIATION OF 17 DEGREES {I.E. 184
DEGREES). THIS LEAVES A DISCREPANCY 0OF 14 DEGREES BETWEEN THE TWO

PRINCIPAL STRESS DIRECTIONS.
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Schmidt equal area projection of poles to joint

=
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anes in Precambrian rocks.
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e description of projections facing page 61.
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A LIMITED NUMBERMSF JOINTS WERE MEASURED IN THE PENNSYLVANIAN
SEbIMENTS, FIG. 36, AND THE JOINT PATTERN NOTED IN THE PRECAMBRIAN
IS ALSO EVIDENT IN THE PALEOZOIC SEDIMENTS.
A THIRD JOINT PLANE IN THE PRECAMBRIAN IS NEARLY HORIZONTAL.
THIS IS LIKELY A RELEASE JOINT SYSTEM WHICH DEVELOPED AS A RESULT

OF THE REMOVAL OF THE OVERLYING LITHOSTATIC LOAD BY EROSION,

BEDDING

THE REGIONAL DIP OF THE PENNSYLVANIAN SEDIMENTS RANGES FROM
8 TO 26 DEGREES IN THE MORA AREA. FROM FIGURE 37, IT WAS CONCLUDED
THAT THE BEDS HAVE A GENERAL 40 DEGREE STRIKE AND AN 11 DEGREE
WESTWARD DIP. OETKING (1967f ATTRIBUTES THE REGIONAL DIP OF THE
SEDIMENTARY ROCKS OF THE SANGRE DE CRISTO RANGE 7O THE DIFFERENTIAL
MOVEMENT ALONG TWO MAJOR HIGH ANGLE FAULTS WHICH BRACKET THE AREA
ON THE EAST AND WESTe WITH THE GREATER MOVEMENT ON THEZ EASTERN

FAULT.
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Schmidt equal area projection of poles to joint
planes in Penmsylvanian rocks.
See description of projections facing page 61.
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Figure 37 Schmidt equal area projections of poles to sedi-
mentary bedding planes.

See description of projections facing page 61.
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PETROFABRIC ANALYSIS

A PETROFABRIC EXAMINATION OF SAMPLES OF GRANITIC GNEISS
(NUMBERS 5, 11, 12, 15, AND 16) WAS MADE USING A 4-AXIS UNIVERSAL
STAGE ON A ZEISS PETROGRAPHIC MICROSCOPE. THE ATTITUDES OF THE
OPTIC AXES OF QUARTZ AND CLEAVAGE PLANES OF MUSCOVITE WERE THUS
DETERMINED.

THE VALUES READ FROM THE AXES OF THE UNIVERSAL STAGE WERE
PUNCHED ON I.B.M. COMPUTER CARDS AND SUBMITTED AS DATA wITH THE
© PROGRAM "ORIENT", WHICH CONVERTED THESE VALUES INTO THE FORM USED
BY THE USMTPLT™ PROGRAM,

THE SCHMIDT EQUAL AREA PROJECTIONS OF THE FABRIC DATA PRODUCED
FROM THE "SMTPLTY" PROGRAM WERE ANALYZED AND THE‘INFDRMATIDN TABULATED
IN TABLE 6.

TABLE 6, IN TWO PARTS, IS DIVIDED INTO NINE MAJOR COLUMNS.

THE FIRST COLUMN CONTAINS THE SAMPLE NUMBER AND FABRIC AXES OR
ORIENTATION NOTATION OF THE THIN SECTION EXAMINED. COLUMN TWO
INDICATES THE MINERAL ON WHICH THE FABRIC DATA WAS MEASURED.

COLUMN THREE SHOWS THE MAXIMA OBSERVED IN THE SCHMIDT PROJECTIONS.,
THE FOURTH COLUMN SHOWS THE SAME MAXIMA REPRESENTED IN THE HORIZONTAL
PLANE THE FIFTH AND SIXTH COLUMNS INDICATE THE DENSITY PER CENT

OF EACH MAXIMUM AND THE TOTAL NUMBER OF POLES FOR EACH FABRIC
.DIAGRAM, RESPECTIVELY. THE FOLLOWING THREE COLUMNS SHOW, IN

ORDERy THE CORRESPONDING MESOSCOPIC STRUCTURAL MEASUREMENTS MADE

NEAR THE SAMPLE, MACROSCOPIC MAXIMA FROM THE ORIGINAL SUBDOMAIN,

AND THE CORRESPONDING DEFORMATION.



N
7l

IR

<
e

vl

OmaitL

T

(T
ur

s in

L

L CTr0OBCO

g
-

-

Einalel
ol L

nume

of

ima

ER

n

3T

o
Lile

Tl
et L
.

oSl e

q
i
o

Cc

ura

Lad

[}

WO

1C

o
cCC

W

e
Cc =

7

6.
T
<lg W)

ble

3]

-~

&

T

I
&0

and

vely (not west

i

ecT

J

P

res

1
Ly

suremenTt.

11
P
L:ﬂ

T

i

.cleavage

Al

cCoOLumns .

-~

1on Ol

coll
nd T
oTher

foen

)
o

e
L3

-
v

o
ES
Li

L

-

o
[
1

S

—-pole 1
ersect
da 1
a

")

e

T

ol
=iy
in

downwar



,l\u.f\\ T- ] “. w ﬁ;\

CvilLo oo B O _.

T L I

Oy

Of

O¢
all

O

GOl
O
CGL
as
ccqg

N A
: oz |0

T itn L B
UV P SN D
-
: f"\
e
—
D
S

N
e £
~{E’-
Q

Ly

Q0 LG

e 1PN 1

DT RV

Ry

| _ af/u gl
QL . ) -
e
vGE

P~
Qd
o

H

(SN
@0
ToXaV
O ©
r'\F'b

—~

s
i
@Xs:
o
I
-
B
wt

0
O

C Sr oo NARIT) 2f/U &i

2

“ MOV € ; | IoETEE T e ST

GG 092 |- 7o .‘ g

"h i b
W A |
]

)
U
G \
[}
=

—
M

5

BUAOISNIN 10 Ll

TN
©
—
HEES)
<~ O
e
@
O Qd
AV

M
™
QA
o
-
=
o
—
—

HONNNRON
Oi<F —
Y My
«\J-
0m

!

o0
A
&
( {
f

A Qe

0

< C
<
-
Qv
O
v
a\

21005
.H _\/C S ,_\/.._

7 T VA4 S N R

;
wd
N
o

10

i
<
j
£

MM
<
SPRIS

€
-

Q]
2
$
< Gy
QU
o
Od
@
O

73400 A/ G

z .9:,,5,._“ m:_ :,3@“ Q_Q‘ m,m_:m zBuniy Buiinsg

DU DA
10 AYsuaql Ul

aul
KDY

LRI




1 9L

1/ u

:f\c

AN

1.ttt
LY I S
PN DY
ey
-
-
o

N \ U ﬁ\.w 5 ) \J,,\C \.v — Rl ,.{. gb

(f'
o
:.—\

QN

@,

s y
o0y
Gy f

Ny

J :

e Ll rog _ ;

S 00 W

L SIUGH LX) D 00 o | | | o
w S — ; ;

h4
(J}
!
C
P
O
10
™
}

o/u gy i o
U\_C _‘ w ﬁ V\v T —— ‘ i o . m r\1

R 0 SRS | | LT Ol cG

0

SR
v

3

o

Q

am Ll Lo | ooe ME9 Gt

S | 3 08

e.
¢
N
©
0

G (130 D |
- iNMM_[vlm,w Mﬂpwb»v A m v /u\ . —— s

C\‘
]
N

on \smmim.jﬂ_i AN =14 Mo | 00L

P i

y o s1nnwbad
a/n Gi. (v .A nouwbed)
SIUUIDS T — A oA
GjALIDS upwog | ebinie T F TR - - ] L.

y - 1= 5 vve a8 D_O M OMALG | 2@bun] e | @C.mc_d@m_ i) o
|OCUIAS, ST T T
, SO g Danondy UDUIS NS DS

UOIDULIO; ") IO a onJdlg ) 2

Iy M R @EGCOQ JOD -] @C_O;O lcoa

——




PAGE 96

IT SHOULD BE NOTED THAT THE ATTITUDE OF A MAXIMUM WILL DIFFER
IN TWO DIFFERENT PROJECTIONS OF THE SAME SPECIMEN. THE IMPORTANT
FACTOR TO CONSIDER HERE IS THE BEARING OF THE MAXIMA AT THE THREE
SCALES OF OBSERVATION: MICROSCOPIC, MESOSCOPIC AND MACROSCOPIC.

THE WIDE RANGE OF BEARINGS OF THE PETROFABRIC MAXIMA AND
LACK OF PARALLELISM BETWEEN THE MICROSCOPIC FABRIC AND MESOSCOPIC
AND MACROSCOPIC DATA IS THE MOST IMPORTANT CHARACTERISTIC OF
TABLLF 6. DIFFERENCES ARE OBSERVED BETWEEN THE MICROSCOPIC AND
MESOSCOPIC FABRIC WHERE CLOSE AGREEMENT IN TREND SHOULD BE EXPECTED.
THE DIRECTION OF THE MESQSCOPIC FABRIC, WHERE PARALLELISM IS
SUGGESTED, TREND 10, 17 22y 42, 55, 65, 80y AND 115 DEGREES.
THESE DIRECTIDNS DIFFER FROM THE MICROSCOPIC FABRIC BY +7, +1s
+5, =16, =7, +14, 00, —13 DEGREES RESPECTIVELY ( — INDICATES
MESOSCOPIC LAG). MOST OF THE VARIATION IN THE TREND LIES BETWEEN
L1 AND L2

THUS THE REDRIENTATION OF THE MINERAL FABRIC APPARENTLY HAD
NOT BEEN COMPLETED WHEN THE SECOND DEFORMATION CEASED. CONTINUED
RECRYSTALLIZATION AT HIGH TEMPERATURES AFTER THE PEAK 0OF THE
SECOND TECTONIC EVENT (FIGURE 38) OBLITERATED MUCH OF THE EARLIER
FARBRTILC RATHER THAN ENHANCING ANY PARTICULAR DIRECTION THROUGH

MIMETIC GROWTH,
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GEDLOGIC HISTORY AND SUMMARY

THE ORIGINAL ROCK FROM WHICH THE GRANITIC GNEISS OF THE MORA
AREA WAS FORMED, WAS PROBAB@Y A GRANITE PLUTON. THIS PLUTON WAS
SUBJECTED TO TWO EVENTS OF TECTONIC ACTIVITY AND METAMORPHISM
SOMETIME . DURING THE PRECAMBRIAN.

DURING THE FIRST EVENT, THE GRANITIC GNEISSES WERE FOLDED
INTO NNE TRENDING FOLDS, WHICH WERE OVERTURNED TO THE WEST.
CONCURENTLY WITH THE DEFORMATION, METAMORPHISM AND RECRYSTALLIZATION
OF THE MICROSCOPIC FABRIC WAS OCCURRING. AS SHEARING CONTINUED
THE ROCK FAILED AND TRANSPOSITION PARALLEL TO THE AXIAL PLANES OF
THE FOLDS PRODUCED SIGMOIDAL AND ARCUATE FOLDS.

SINCE THESE FOLDS ARE DUTLINED BY QUARTZUFELDSPATHIC AND
PEGMATITIC BANDS AND SINCE THE GRANITIC GNEISS HAS APPARENTLY
BREEN DERIVED FROM A GRANITIC PLUTON, THEN IN ORDER TO FORM THESE
SANDS THE ROCK MUST HAVE PARTIALLY MELTED UNDER THE CONDITIONS OF
ANATEXTS, AND FLOWED. THESE LOCAL BODIES CF ANATEXITES WERE THEN
SQUEFZED ALONG THE S1 FOLIATION PLANES OF THE GNEISS AND BECAME
CONCENTRATED IN THE FOLD AXES ({(L1). WHERE PLANES OF WEAKNESS
ACROSS THE FOLTATION OCCURRED, THE MELT FORMED DIKES.

THE SMALL MUSCOVITE SCHIST BODIES PRUBABLY REPRESENT XENOLITHS
OF THE HOST WHICH THE PLUTON INTRUDED AND WHICH FAILED TOD REACT
COMPLETELY WITH THE GRANITIC GNEISS DURING THE METAMORPHISM.

DURING THE SECDND DEFORMATION REORIENTATION OF THE OLD (S1)
FOLTIATION PLANES AND LINEATIONS (L1) OCCURRED. FOLD AXES DURING

THIS EVENT WERE CRIENTED EAST NORTHEAST. BEFORE THE RECRIENTATION
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NF THE L1 FOLDS AND RECRYSTALLIZATIOM OF THE MICROSCOPIC FABRIC
MAS COMPLETEs THE STRESSES WERE RELEASED LEAVING THE LINEATIONS
DISTRIBUTED BETWEEN THE OLD AND NEW AXTAL DIRECTIONS.
RECRYSTALLIZATION CONTINUED AFTER THE DEFORMATION, SINCE CATACLASTIC

{

rm

XTURES WERE NOT OBSERVED.

THE METAMORPHISM PROBABLY REACHED THE SILLIMANITE - ALMANDINE
— OCRTHOCLASE SUBFACIES CONDITIONS IN THIS STAGE OF DEFORMATION.
EVIDENCE OF THIS IS SEEN IN THE GROWTH OF POTASSIUM FELDSPAR AT
THE EXPENSE OF THE MUSCOVITE, HIGH TITANIUM CONTENT OF THE BIOTITE,
AND GROWTH OF ALMANDINE GARNETS.

SUDDING (1968) POINTS OUT THAT AT HIGHER TEMPERATURES THE
CONTENT OF ALBITE IN THE ORTHOCLASE LATTICE OF HIGH-GRADE METAMORPHIC
ROCKS 1S ABCOUT 10%, WHILE THE LOWER TEMPERATURE MICROCLINE CONTAINS
ABOUT 3% ALBITE. FURTHERMORE, AS THE TEMPERATURE DECLINES, THE
SONOCLINIC LATTICE OF ORTHOCLASE BECOMES CONVERTED TO TRICLINIC
SICROCLINE. DURING THIS CONVERSIDN, ALBITE IS EXCLUDED FROM THE
LATTICE. 1T IS CONCLUDED THAT THE FREED ALBITE REPLACED CALCIUM
‘N THE RIMS OF THE ADJACENT PLAGIOCLASE GRAINS. THE CALCIUM MAY
HAVE IN TURN REACTED WITH QUARTZ, WATER, IRCON AND MAGNESIUM (FREED
ZR0M THE BIOTITE) TO FORM EPIDOTE. THIS WOULD HAVE HAD TO OCCUR
UNDER METAMORPHIC CONDITIONS WHERE EPIDOTE IS STABLE, I.E. BELOW
THAT OF THE SILLIMANITE - ALMANDINE — ORTHOCLASE SUBFACIES.

A LONG PERIOD OF EROSION AND DENUDATION PRECEDED THE DEPOUSITION
9F THE PENNSYLVANIAN ROCKS. EARLY PENNSYLVANIAN CLASTIC SEDIMENTS

PDERIVED FROM THE PRECAMBRIAN POSITIVE AREAS AND WERE DEPOSITED

WER

il

T
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IN SUBSIDING BASINSe IN THE MIDDLE PENNSYLVANIAN, MARINE DEPOSITS
OF LIMESTONE OCCUR AND CONTINUE THROUGH TO NEAR THE END OF THE
PERIOD. NEAR THE END COF THE PENMSYLVANIAN, THE RECORD ENDS AGAIN.
LATER, PRUOBABLY DURING THE LARAMIDE OROGENYs THE MORA AREA WAS

TILTED WESTWARD DUE TO REGIONAL FOLDING AND FAULTING.
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APPENDIX
PROGBAM NAME -~ 0OXIDE
PURPOSE — TO PRODUCE THE FOLLOWING TABLZS FROM MODAL ANALYSES
(WITH DATA CORRECTED TO 100%):
THE PROCRAM WILL PRODUCE THE FOLLOWING TABLES FROM
MODAL ANALYSES (WITH DATA CORRECTED TO 100%):
1) VOLUME PER CENT OF MINERAL CONSTITUENTS SUBMITTED,
2} WEIGHT ® " " H H " ’
3) WEIGHT ¢ n o THE OXIDES OF ALy SI1ys FE+++, FE++,
MG, CAs Ky NA, AND ZR,

4) WEIGHT PER CENT OF QUARTZ-MICROCLINE-PLAGIOCLASE,

5) 1 u 1 o MGO-CAD-FEO,
6) i i i W ORTHOCLASE-ANGQRTHITE~ALBITE,
T) " i H WO QUARTZ-ALBITE-ORTHOCLASE AND AN

ALBITELANORTHITE RATIO,
8) WEIGHT PER CENT OF OXIDES OF AL, FE+++, FE++, NA, K,
AND MG FOR THE PROGRAM HYACFAKFY, WHICH PLOTS TERMNARY
DIAGRAMS,
TABLE 8 IS COMPUTED AND DATA CARDS FOR THE PROGRAM YACFAKFE®H
ARE PUNCHED ONLY IF THE PROGRAMMER SPECIFIES THE VALUE OF
ISKIP AS GREATER THAN ZERO (SEE PRUOGRAM CONTROL VARTIABLES).
TABULAR DATA IS CORRECTED TO 100%. INPUT DATA MUST BE
CORRECTED TO 100% BY USER OR UNRELIABLE DATA WILL RESULT.
USER VARIABLES =~ CORRECTION FACTORS FOR MINERALS WITH VARIABLE

COMPOSITION BETWEEN END MEMBERS, FERROUS IRON CONMTENT OF
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MAGNETITE AND SPECIFIC GRAVITIES OF CONSTITUENT MINERALS ARE
REPRESENTED ON THE HEADER CARD FOR THE DECK (OR ON THE FIRST
CARD OF EACH PAIR REPRESENTING A SAMPLE, SEE REMARKS) IN AN

F5.2 FORMAT (F.Ge. 53.41) IN THE FOLLOWING ORDER:

ORFACT — WEIGHT PER CENT ORTHOCLASE IN MICROCLINE,
ANMFACT - n 1 i ANORTHITE " PLAGIOCLASE,
FEOFCT = " i " FERROUS OXIDE IN MAGNETITE,
SPGMIC - SPECIFIC GRAVITY OF MICROCLINE,

SPGPLG -~ i 1 % PLAGIOJOCLASE,

SPEMUS - i " no MUSCOVITE,

SPGBIO - " " v BIOTITE,

SPGMAG - " 1 n MAGNETITE,

SPGHEM - " " it HEMATITE,

SPGGAR - n n " GARNET,

SPGZIR = " H i ZIRCON.

7ERD VALUES FOR THE SPECIFIC GRAVITY VARIABLES WILL REMOVE
THAT MINERAL FROM THE CALCULATIONS,

THE MINERAL CONSTITUENTS ARE READ FROM THE SECCOND CARD OF
EACH PAIR (OR FROM THE REMAINING SET OF DATA CARDS; SEE

REMARKS)Y USING AN F5.2 FORMAT. THESE ARE

QTZ = QUARTZ MICRO - MICROCLINE MUSC - MUSCOVITE
HEM - HEMATITE PLAG =~ PLAGIOCLASE BIOT - BIOTITE
ZIRC = ZIRCON GARN — GARNET MAGN — MAGNETITE

ALSO ON THIS CARD, BEGINNING IN COLUMN 46 ARE 16 COLUMNS

RESERVED FOR THE SAMPLE IDENTIFICATIONS.
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PROGRAM ALGORITHM — THE VOLUMETRIC IMPUT DATA FOR EACH MINERAL 15
CONVERTED TO WEIGHT PER CENT. DATA FOR EACH TABLE IS
ADJUSTED TO 100%. VALUES FOR EACH TABLE ARE STORFD In
SEPARATE ARRAYS. ONCFE ALL OF THE DATA FOR EACH TABLE HAS
CBEEN CALCULATED THE TARLES ARE PRINTED,
PROGRAM CONMTROL VARIAHLES - WHEN BISKP" IS PUNCHED (IN COLUMN 56)
REATER THAN O ON THE LAST CORECTION FACTOR CARD IN THE
NATA DECK, TABLE 8 WILL SE PRIMTED AMD DATA CARDS PURMCHED
FOROTHE BACFAKF! PROGRAM, WHICH CONSTRUCTS TERNARY DIAGRAMS
ACCORDING TG THE PROCENURE OUTLINED BY WINKLER (1965).
REMARKS -
PEOTHE CONTINUE STATEMENT LABELED 100 IS PLACED FOLLOWING
THE FIRST READ STATEWMENT, ONLY CME CURRECTIDM FACTOR CARD IS
USED FOR THE ENTIRE DATA SET. BUT, IF THEZ SAME CONTINUE.
STATEMENT PRECEEDS THE FIRST READ STATEMENT A CORRFECTIUM
FACTOR CARD IS USEN WITH EVERY MODAL ANALYSIS,
THE TABLFES WILL BE NUMBERFED CONMSECUTIVELY UNLESS THE VALUE
OF HAD PRECEEDIN THE TABLE LASEL IN THE PROGRAM TS
SPECTFICALLY ASSIGNED AMD SUBSTITUTEID FOR STATEMENTS
RUROOT720, RWRO2120, RWR0O2290, RVYRGZ2420, RWROZ2530, RWRO2640,
RURQZ2740, AMD RWR0OZ2860,
THE SPECTMENS WITHIN FACH TABLE ARE NUMBERED CONSECUTIVEL
TABLES 1, 4, AND 7 OF THE EXAMPLE TABLES FOLLOWING THE
PROGRAM OCCUR IN THE TEXT AS TABLFE MUMBERS 1y 3, AMD 4,

RESPECTIVELY. . :
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SURPRIGRANS ~ NONE
LANGHAGE — FURTRAM 1V, PGS,

EQUIRPMENT = TBM 360/44, LEVEL 1, VERSION 3, IBM 1443 LING

PRIMTER, IRM 1447 CARD READ PUNGH, AND 106M 2415-11 TAPE.
DRIVES. |
STORAGE REQOUIRFHENTS — X 12RBA0!
TIME -
COMPILE: 106 SECONNS.
LTHKAGE ENTTOR: 18 SECOMDS.

TOTAL: 4.6 SECONDS PER SAMPLE,



RWROOO]

S ———————— Ol R NS [ B R E b R RWRO0O;
RWROOO:
RWROOO¢
SR B *E s ) LR R W R 2000¢
RWROGOC
PURPOSE OF PROGRAM RWROOO”
READS VOLUMETRIC DATA ON MINFERALS AND CALCULATES u SIGHT PERCENT RWROOO!
OF THE MINERALS AND THE OXIDF WEIGHT PERCENT FROM THE NI!%’AL DATARWROOOC
TTOALSO CALCULATES TERNARY SYSTEM DATA FOR ,ntu/ STHUCLAS RWROO1(
(MICROCLINE)=PLAGIOCLASE, UR-AN=AR, MGO-FEOD knu« AMD RWROOL:
QUARTZ—ALRETE"ﬂRTHﬁCLASE (W/ ABJAN RATIOS) SYSTEMS AND RWROOL:
COMPILES 1T IN A TABULAR FORM, RWROOL:
TABULAR DATA 1S ALSO PRINTED OUT FOR THE INPUT DATA. RWROO 1«
THE PROGCERAM THEN PROCEEDS TO PRINT OUT AND PUNCH SELECTED OXIDES  RWROOL!
(CORRECTED TO 100 %) DATA FOR ACF-~AKF DIAGRAM. RWROO1¢
RWROOL"
5 sl seh , S RERWROO L
RWROOTL¢
DIMENSION SI02(25),AL203(25) ,FFE203(25),FEO(29),M60025),CA0(25) » RWROOZ(
SK20(25 1, NAZDL25) yZRO2{25), TOTOX(25),0(25) ,PLIZ5) s WTAN(25), RWROOZ.
=WJH»MI<26)ver h\<£)70R<, VL AN{2G Y, ABI25),0(25), FI25),02(25), RWROO2Z:
LARZ 25, 0R2(25),RT0L25) ,LFL)(/H),VLF2UB(25)7WTH(25),WTQ(?3)v RWROOZ!
‘bWWWIC(ZH LWTPE25) , WTMUS(25) ,WTB(25) s WTMAGI25) s WTGI25) ,WTZ{25) RWROO2Z-
REAL MICRO, MUSC, Mau“, K20, MG,y MAZO, MIC{25), MM(25) RWROOZ
[NTEGFER SMPLNM(25,4) RWROO 2
K=0 RWROO2
11=5 RWROOZ:
10=6 RWRODZ
P=Y RWROO 3
RWROO3
FERDS ALL ARRAYS RYWR003
RYWROO03
01000 12=1.25 RWROOB
,;w'<]7)zo, RWROO3
I07(i723=0. RWROO3
FE2002(12)=0. RH ROO3
FEO(T2)=0. LWROO3
MGG 12 1=0. RURO03
CAG(T? =0, RWROO&
K20012)=0. RWROO4
NEZOT2)=0, RWROO
TROZITZ)I=0. RWROO &
TOTOX {12320, RWROO&
0{12)=0. RWROO4
PLITZ)I=0. RWROO4
“1AM(}?):OQ RWROO4
RM{T2)1=0. RWROO4
WIAJP(T?):Ob RWROO
108
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RIHROUS 0
KWROOS 1
LWRO05 2
RWROOS53

Fliz : RWROOS4
GZALT2)=0, RWROGS5
ARZETIZI=0, HWROG50
{L23=0. RWROOS7
123=0. RWROO5E
(121=0. RWROO59
031 2)=0. PWROO60
(121=0. RWROOG6 1
(C(123=0. RAROOG6Z
121=0. RWROOGES
S012)=0. P'n?OOéLr
BLIZ)=0. WRO065
ITMAGLIZ2)=0. inOOéo
WTH{LZ2)=0. RHWROOET
WYGLEZ2)=0. RERGO6E
HTZ112170. RWRODGY
MTC RWRCOTU
S MM L2 =0, RWROOT]
A=1. RWROOT72
HRITE{IO,1) A RWROO7H
CORMAT (11 /130 ,55%, VTARLE 1,F3.0/t ',50X, "POLINT COUNT ANALYSEST/ RWROQT4
51, BAX S PVOLUMETRIC %21 RWROO?B
WRITELIN, 2 RWROOT
FORMAT (PO ,5X, " NO. SPECTMEN BOQUARTZ = K=SPAR = PLAGH JfLAS“'{”U/:
GF o MUSCOV, 2 BIOTITE % MAGNET, % HEMATITE = GARNET ¢ Z TRCON? RWROOT &
G701, BX, 1100 =) RWROOTS
RWROO8C
TMAL PROPORTTON OF POTASSTUM FELDSPAR TN MICRUCLINE. RWROOB 1
R [N PLAGIOCLASE, FERROUS IRON OXTDE IN MAGNETITE, (ALL BYRWROUSZ
WETGHT PROPOR *‘h“%)y FOLLOWED RY SPECIFIC GRAVITIES OF RWROOR:™
MICROCLINE, PLAGIDCLASE, MUSCOVITE, BIOTITE., MAGNETITE. RWROOBA
HAEMATITE, GARNET AND ZIRCUN. RWROO8:
RWROOBE
CONTIMUF RWROOHY
READITLL2) ORFACT, ANF EACT FEONFCT, SPGMIC, SEGPLG, SPOMUS, SPGRIU, RWROOGE
SSPEMAG, SPGHEM, SPEGAR, SPGZTR, TSKTP RWROOBS
FORMAT (L3R5 . 2,110 RWROO9!

RYURO09]
TEOCOLUMN 56 1S PUNMCHED WIT A NUMBER, A DECK WILL BE PUNCHED FUR RWR009¢

THE ACF~AKF PROGRAM. RWROO9*
RWRO0YH
K=o ] RWROOS:
RWROO9E
HEADS VLY “RHM MODAL ANALYSES FOR OQUARTZ, MICROCLINE, RWRO09"

PLMW[”CLL5Q9 MUSCOVITE, BIOTITR, WAU%\]I?F, HAEMATITE, GARNET AND RWROO9E
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ZLRCUM,  FOLLUWED BY A L6 CHARADIER FiRHLD FOR A SAMPLE NAME.
READCIT 4 GTLyMICRO,PLAG, ML
SOSHMPLNMIK, T, I=144)

= { Wlﬂ1 {9F5.2:4A4)

[ LE.O) (3('1 07
{SMPLNMIK, T ),

SCobBIOT, MAGN, HEMyGARN, ZTRC,

'
{

-y

’ “? el I=1,4), 077, MICRUOsPLAG,MUSC,BI0OT s MAGN,

4[\/u ' :
R L

?L)q % ‘7F(:)6;f’t ’-72)‘(7{:(3:2?
- ” H g ?}—'()ﬂ?yl 3 i‘;

"MT(,,@(I“"’l,

TOTRSPGRIO
MAGN=EPGMAG

HEHENESP

SHEH
3 PLGAR
=T IRCH5PG 17
SHGT7 WM CRO+WPLAGHWMUSCH+M BINT+UMAGN+WHEM+WGARNHWE TR
TOLK)=HOTZ/TWT
ICLK) =HRTCRO/TUT
TR K)=UPLAG/THT
MTMUS (K) =WMUSC/THT
WTH (K =WRI0T/ T
WTMAG LK) =WMAGN/THT
WTH (K =WHEM/ T T
WTG (K ) =WEARN/ TWT
WTZ (K y=WZIRC/THT

THE OQUARTZ-PLAGIDCLASE-MICROCLINE VALUES
TP K ) HWTMIC K

""T 2100,

TOT1I#100.

CLED) / TOT12100.

v‘

|
MTO K =W T

CALCULATINN OF ABR-AN MOLECULF FROM PLAGTOCLASE
WTANIK P =W TP IR =ANFACT
WTAR=WTP (K )=WTAN(K)
CALCULATION OF ORTHOCLASE AND ALARITE MOLUCULES FROM MICRUOCLINE
DK RORFACT
—‘JT IRM{ K}
WTABM

FJ
=

J
It
WR ()](J
!RU'O

R Ul()A
w %O]_O'
RWRO10,
RWROLO:
RIWROT 1t
RWROL1.
RWROL L.
RRGOLL:
RWROL L
RWROL1®
RROL L
R ‘)l]
RWROT Lt
RWROL1:

RWROT 2¢
RWROLZ.
RWROL 2.
RWRO12:
RWRO12¢
RiROL2:E

RWRO12¢
RWROL2™

RWROL2¢
RWROL12¢
RWROL3LC
RWROLZ:
RWROL3.
RWROLZ:
HHROT 3¢
RWRO1 3¢
RWROL3¢
RWRO13™
RWROL3E
RHROT 3
RAROL4(
HWROL4

RWROL4.
RWROL4G:
RWRO L4«
RWROL4&E
RWRO L 4¢
RWROL4™




CALLULATLUN UF F2i) AND bFEZUS BFRUM MAGNET LT HKWRO 48
IN ARSCENCE OF CHEMICAL ANALYSIS ASSUME FEOFCT IS 0.31 RWR O L4¢

RWROLSEC
) =W THMAG{K ) wFEDFCT RWRO15]
(!) WTMAG (I =WFED(K) RWRO1b5.

HWROLS:
CALCUILATES DECTIMAL PORTION OF OXIDE OF STLICON » ALUMINTUM, RWROL5<
TRON, FERRIUS IRON, MAGNESIUM, CALCTUM, POTASSIUM, SUDIUM, RWRO1D:E

FERRIC TY
AND ZTRCONTUM., RWRO15¢

\\r\()l")r

ok o O4TWTARMS L GRTHWTARS s 68T HFWTAN (K )=, 432+ RWROL5E
{1y, n)l A WTGIK YA, 3672 + WTZ{(K)=.528 RWRO15¢
1844 H;AaM* TG+ WT AR 195 +WTAN(K )R, 26 7+WTMUS{K) RWROL6C
)«a 2o WTGIK) %, 205 FWlR(O16]
‘w(K)'nUQ/ + WFEZO3(K) + WTGIK)*.4323 + WIH(K) RWRO16¢
Y whe {

/ \

=W TO (K +ed TORM
o

; {
-+ ” i “’, <

o

Lo

),
177

o
—
il
T T
— ]

e L, 007 WEED |) RWRO16:
s, 05 RWRO164

i
oo o
C

r\ RWROL6E
= #LA9AWTMUS(K)#, 1 18+WTR{K )=, 090 RWROL6E
< P, L8 4+ WTABKRLLS RWROLET
) L RWRO1o

RWROLGE

CALCULLATES THE OR-AN=-ABR VALURS HWRO]Y(
RWROLT

I<)‘HTM M TAR kaOl/f

VT2
MR =WTORMIK ) /TOTZ%100, RWROLT™
Ah{K)ﬁwTAN{K)/TUTZ*lﬁow <WROL7Z
ABRIK )= (WTABMEWTAR) /TOT2%100. RWROLTE

RWROL7TE
CALCUHLATES THE MGO-FED-CALQ VALUES RWROL T

R |‘\ O 17 <

(K +CADIR)#FEDLK) RWRO17¢

$ (K /T0T3%100. RUK 018!
CLLI=CAN(K) /THT3%100., RWRGLE |
FUI=FEQ(KY/TOT3%100. a@uolal
RWROL8E

CALDULATES THE QUARTZ=AB-OR VALUES RWRO184

RWROT 8

TOT4=WTNRMIK ) FWTARMEWTABHWTO(K) : RWROL18C
OF (K =WTOK) /TOT&%x100. RWROLES
ABRZ2{K ) ={WTARM+EWT AR ) /TC #100. RWRGL8:
ORZ2IK Y =WTORM{K) /TO T@ e ] O() " RWROL18¢
TFOWTANIRK)LOT.0) RTOIK)=(WTARMFWTAR) /WTAN(K HWROLS(
TFOWTANCK) SLELG) RTO(K)Z@@QQQQ RWRO19 ]
TOTON K =ST02 K +AL203 (K +FE2D3 0 +FENTK) +MEOTK)+CAGIRK )+ K200+ RUROLIG!
Kl OO +ZRGZ TR RWROTS:

{ KK L LT 100 0L GANDITOTOX (K 6T.99.99)) GU TO 6 RWRO1G4
STOZ{ SIO2IKy/TOTOX{IKI*100. RWROLSG!
AL 203K =ALZO3 K/ TOTOX{K)>100., RWRO19¢
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X7

5Ky PSPECTMEN
)
s { SMPLNM (M, I

12?}.x7‘41'[\é+7 '
HWRITES OUT

MAFTC VALUES CURRFE

A=A+ 1 .

WQ]?F{Tﬁvlﬁﬁ A

FORMAT( P10/ 920, 56X, TTARLE ©,F3
S, BY WETGHT ANVALLE

JBOX, TN A%, P SPEC THEN

)3

WRITE(TO, L7 )L {SMPLNMIL 1)y
FORMATLY V39X, ]2, 1X s 4bd,t
FWRITES NUT VALUES OF NR-AN-AR
I § 7 157 A

F"(rl/‘\_’( 12/'3"5:5?’:’(9‘\[\IJLF f?}_“
STTE VALUES, BY WEIGHT %://

1

™ v
PR N

ATES SE

3
KECALTD

IFLISKIPLLELO)
Amiel,

ITEL 220 A
FORMAT (VL /020
SNARY DTAGRAM,

GO TO 99

e
T lis

'TARLE
)i

J60X, -
(WEiGHT %

FRITEOIO, 223

FORMATOYOY 21X, "N SPECTK
b = K20 B cAal % FEO
o 24 M=1,K1

TOTOX (M) =TOTOX(M)-STO2 (M

—~LROZ (M) ~W

PLAGIOCLASE*RWRO
RWRO
RWRO

* OUARTY MICROUCLINE >

40 50 (M), MICT M) yPLIM) yM=1,K1)

N N B S BN YO & L F6.2) RWRO
RURO
CTED TH 100, . RIWR O

RWRO
RWRO
RWRO
FRWRO
RWRQO
FL39X, 43 {1 =T RUWRD

RWRG

JOSE AP, THMARTC OXTDRE VALUES (MO

MGNO % o CAOD % FrR v/

2374),MH(u),(( beF L)Y L=1,K1) RWRQ
y P62y TaF6.2y ! Yy F6.2) RWRO

”WRU
DATA CORRECTED TU LOOX. L WRO

R WRO

2R G

RWRO

WWTHUOCLASE-ANORTHI TE-ALBREWR
RWR
2

Rt

0
\

J

S (
AN E ARS /0 ! Pt ATK 9 5 Q

N R
BAR 1)) LWRO
RTITEOIN, L9 LL,y [SMPINMIL,T),T=1,4) yORIL)ANCL) yABIL) , L=1,K1) RIWRO
FORMAT (O} s 3TA 120 LXK 6A4 50 *’7P602¢' By F6h 2,8 w1, F6.2) RWRO
RWRO
STTES DUT VALUFS NOF DUARTZ-AR-0R DATA CHORRECTED TO 100%. RWRO
A2A+lo RWRO
WRITELIN, 200 A R0
FORMAT [i 10 /838 ,83%, P TABLE #,F3,0/ 1, 36X PQUARTZ-ALBIT {OCLASERWRO
$ OVALUFRS, BY WEIGHT ¢ RWRO
s PN SPECIMEN ¥ QT7 =% AB% (R% = AB/AN?/ RWRO
1iE=-10 R RO
LY ALy LSMPLNMIL y 1)1 =1,4) p0Z L) s AB2IL )y OR2(L)RTOIL I, RWRC

RWRO
RWRO
R0
RAWR O
RWRO
RWR (O
R0
TERRWRO
HWRO
RWRO
RWR G
RWRO
RWRO
RWRG

CLFG.7
PERCENT (FUR

M EG .2, wtLES,2)

ACF—-AKE DATA)

VA
TUO100

SO/ TS ALK TDATA FUR THE ACF-AKE

—
2,

N AlLZ203
3 MGOHY /!

FT

FEzZO3 & NAZU
7 t))

,/’"I,X 7(1

THIM)~WFE202 (M) ~WREDTM)

11




~ B PN e G Nl LI T I e S T YL B B B NN S [AY B RN ]
IS 13 M= FI OB MY —WERZ2U03 (M) ~WTH M) ) /7TOTOX M) =100, RWROZ2S
P\u /’ W M)=NAZON M) /TOTOX{M)*100, RWROZS
=K 210 (I”l)/? ITOXIMY=100. RWROZ9
=CANIMY /TOTOX (M) = "’)u. RWROZ2S
'f".::(FPEJ(]‘\“E)'MI“" (MY} /TOTOXM =100, R‘-"()'H')

VP EMGIOIM) /TOTOX (M) =100, ZWHRO30

Iy 25 M,(\/IPM\J WMy T, T2l 4] s ALZ203 M) FEZ2Q3(M) ,NAZOIM) , 'H{U%O

DA M) G FECIM) s MGO (M) RHR030

L 2N 17, IRy ARG L FEBL 2, sk ULEBL2,0 % TLEB.2, 1 %RWRO30

R N A 1 A BT Y D RWRO30

000) RWRO30

) RWROZ0

=1, K] RWRO3ZO
RWRO30

PUNCHES CARDS WITHE CALCULATED PERCENTS OF FOLLOWING OXIDES—-— RWRO30)
ALUMINTUM, FERRTC TRON, SODIUM, POTASSIUM, CALCIUM, FERROUS [RUN  RWRO30
AND MAGNESIUM (FOR ACF-ASF DATA). RWRO31

RWRO31
WRITELTIP, 27 END=26 ALZO3 M)  FEZN3{M) 3 NAZO(M) s K20 0M) y CADIM ) , FEQ(M) yRWRO3)

MG M) RWRO31
FORMATIAFO6.Z2y2064,F802) ) RWRO31
CONTINUE RIWRGOAL
STOP RWR G531
N RWRO31
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— ————————

Tabkte 2z,
MOLFCULUAR WEIGHT PERCENTS

FORSSPAR Gk PLAGIUCLASE # AN 9 s MUSCUV. % BI0TITE % MAGNET. = HEMAT ITE < GARNET % ZIRCON

)
0.0 21,68 = 0.0 0.0 % 0.0

@

0
o
.
RGN,
-~

N
d

Gl

SCHIST * 5 bobT ox 0.0 % et 18060 3 3.0 5 U,19 = 0.0 0.0 0.0
2 1ST e ) 4,75 @ 5637 = D.G wm 32,15 % .57 = 1.13 4 0,95 : 0.0 G O R
2 is5T = S Galb ok 0.10 #oo0,0 w3727 A O.68 = 2.25 0.0 ¥ 0.31 % 0.0
4 CHIST & A 0.0 3 5.4 ¥oo0,0 0 % 42,340 3 .90 % 2,97 = 0.0 g Q.91 = (0.0
5 (0 GNETSS % ¥ 034,76 % 9.87 0.0 k10,26 < Je 0 5 2. 172 = 0.0 0.0 0.0
S i0 GNETSS % g 2416 3 43 .18 *oO0,0 0 = Gobd A 1,99 = 1.96 0.0 g 016 & (.0
v 10 GNEISS =% 30,973 = AN *00 0.0 % 241 % 0,0 % ol % 0.0 < 0.0 0.0
IC GNEISS = g 29,78 % A ; 0.0 = 3 Loal = 4 OF ‘ 0.0 0,0 0017
< IC GNEISS = 5 ©3.09 2 T L9 0.0 0 A o .71 = 2,16 8 .0 #0.0 0.0
0 1C Gi 55 o= ORI I A D o] 0.0 = 5 S.18 O0.b9 4 0.0 0,0 #0418
1l TG SS < 1 k  Z26.11 ¢ 1T.246 o 0,00 . : 0.0 Lo7h < U.0 f 0.0 = 060
17 RO 55 <053 SN A Y 327 w 0.0 x 3 Seb4 060 * 0.0 0.0 * 0.0
G SS ok 37004 0 25 .63 % 2711 w00 ow 3 0.0 S G2 o U.0 0 0.63 % 0.0
SS N AR 43,10 16.92 DL 00 o= % L0606 & L.77 = 0.0 A 0.0 ®oUL0
S 7 A

ST Y

:“;“.f'\i:‘

Rt ped e b

I Y & ok 20 w0, 00 == 2
G GNELISS % 21 .80 = 45,15 = 18,39 0.0 # Lobd = 1e97 = G.0 o O, ¥ 0.18

F
i
N




TARBLE 3,
OXINDE PERCENTS, CALCULATE

)

3 OBY WEIGHT

N, SPEC wOST0Z % AL203 % FEZ203 = FEQ % MO0 % CAO0 % KzO % NAZO % ZROZ % TOTAL

0.0 100,00
‘ :

L

5 et I 5 e o o . 5 N e
£ SOHIST 280,03 % {86 = O. 1% & 0.046 = a0 o 0.0 & 2.88 = 0.

GNETSS Woh6BL41 w1 4,08 =

0.0
0.0
¥ 0.11 %
G.0

0.11

<

3 3

CHIST WOT6.55 G 1AL68 0 1,760 x - 0.37 % 0.14 % 1,04 % 4,62 % 0.52 % 0.1l #100.00
CHIST OTOLAG R 15,59 s 1073 k0,73 % 0,17 % 0,02 % 5,22 % 0.04 % 0.0 k1 '
CHIST FOTL.90 % 1T L93 Gk 2,47 % 0,93 % 0,0 % 1,22 & 5,04 % 0,51 % 0,0 1
TOOGNETSS & 74,90 % 17,41 % 1,85 % 0,83 % 0,0 % 2,34 % 6,56 * LI o® 0.0 ]

i i 00406 9,58 k0 3,77 ok g

Ty D

,4
~
4
—
92
s
AN
3%
[
o
8]
~
-
-
§
et e
(S
.
iy

o

W o~ ~ = U
;
oL
h

O.46 % 0,79 %

[

G
u
7

i

[
v

a7

v
&
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°
o
Ns)

e B R
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:_//“
o
Ry
.
N
i
©
iy
»
)
13
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o

b Y i
“
(3
-
L
.
ey

D o= D

L
N

3
3
1
D35 % 0,0 % 4,11 *% 5,03 ==
=
1

W
)
\

.
¢
)
3
(9]
a~
LA
o
o
-~

e o DA
o
e
.
%
U
I~
.

et NG bt B e ) o
-

L.77 % 0.0

: 1% 2012 % 0.0
295 R ag4n w2053 % 0,0
JTR G a8l o 1l.79 % 0.0
L : 1,99 % 0.0 )
ToE 4,09 % 7,19 % 1,93 % 0.11 R100.00
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L b e

TABLE

MAFTC OXTDE VAL

SPECTHMEN

UES

5
(MCF),

MG %

By

WETGHT %

1 MUSC QT
2 MUSC SCH
3 MUSC S
4 MUSC (
5 GRANT]
& GRANI ol A
7 OGRANT . (7\\“ 155
[ C GNEISS
! O GHMETSS
! (9 NETSS
I GNETLISS
GNETISS
GHNET C) 5
GNETS
GNEl&L
GMNIETSS

8 GRAN
9 GRANITY
GRANTT
GRANTTI
GRANITIC
GRANITIC
GPA” T
RANT 1 ]
C RANTT Tl

etk e bed e b e
OO B ) DN e

.13 =
Ie62 *
O oGk
0.0 =
4,35 @
0.0 =

Tty x

o
-
> AR
).‘“
3

~

0.0
5,62 %
0.0
7.729 %

Lk2
)n ° (.D/—.‘
13,74
89,94
972 .06
653,073
B2.57
78005
48,05
/ JG
82.5¢
:mqlﬁ
T9 .54
BO.L33

*100

.00
ZLOUB
TE.97
473,36
26,26
.13
e
29, 14
13.79
Ly BT
L1.95
el
17.41
12.22
2046
12.38
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BITE VALUES, B

Y

WETGHT

MUSC 077

MUSC SCHI

MUSC SCH

MUSC SCH

GRANITIC
GRANTITIC
GRAMITIC
GRANTTIC
GHRANITIC
GRANTTIC
GRAMITIC
GRAMITIC
CRANTITI
GRANTTIC
GRAMITIC
GRANITIC

[

CMNEZTSS

GNETSS

GRNETSS =
GNETSS =
CGNETSS e

94,00
G4, 08

91.94

56.46
39,90
45468
6750
54445

656,80

—
-

537
15,39
N
4T

6067
10,25

9.1

-
et )1
(2

3

e

1
a-
6o 48

.26
5.66

™o

78O0
2165
0,859
2148
21,95
26 .60
37 .04
Bh 55
Gt . 28
4250
26,01
36.30
26°§4

o]
s



TABLE 8.

FOR THE ACF=AKF TERNARY DIAGRAM, (WEIGHT %)

* o FE203 0 % NAZGQ " Kz2U i CAD W RO % MGQ

g 1.22 % 3 % 0.0 ok 0.55 = 0.0

s 7,47 % 2 5,33 % LL57 ok 0.61
% 7.31 = s 8 0.09 3,07 % 0.73
: .72 % % ! 4.3 3,28 0.0

3 7.51 = ¥ * 9,31 3,28 % 0.0

2 3,99 % | < ¥ 28 .53 1.80 1,27
e 3,48 3 #1B.29 % 1.56 % 0.0
w10 .68 = % 10,68 4,59 1.33
3 5,10 = % % 14,36 % 37 % 0.61
2 l.gz ok & 2 <13 sl 5T

3o 1 031 =
oo 21,072 0= .66 X
g .55 = 9.86 = 14,50 w0 24,94 %
el 5 Boa6 % 15,00 = 19,94 x
N e B bl % 25,84 % 14,372 =%
18,71 = 1617

% 6. 79 = 25,33

.97 0.0

% 6.30
&) S 0.0
1o 0,98
4,172 % 0.0
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ROGRAM NAME - ORTENT
CURPOSE - TO ACCEPT PLAMAR (E.G. MUSCOVITE CLEAVAGE PLANES) AND
LINEAR {E.G. QUARTZ OPTIC AXES DATA READ FROM A ZEISS
L=AXIS UNIVERSAL STABE AND CONVERT IT TO A FORM WHICH
WILL bBE ACCEPTABLE TO THE VSMTPLTY PROGRAM, THIS ALSO
LALLOWS THE USE OF 4 THREE-FOLD SEPARATION OF THE DATA
ACCORDING 7O THE FEATURES THE USER DESIRES TO USE {E.G.

INCLUSIONSy CLOUDINESS, SIZEsy SHAPE, ETC. OF THE MINERAL).

(g
m
prv]

VARTABLES ~

HEADER CARD:

ENPL o~ INDICATES WHETHER DATA IS PLANAR (1) OR LINEAR {2) IS
USED. PUNCHED IN COLUMN 1.

NMAX — NUMBER OF ELEMENTS IN THE PLOT TO BE MADE. MAXTMUM
VALUE 1S 200. LARGER VALUES WILL TERMINATE THE
PROGRAM WITH HSTOP 1% PRINTED ON THE CONSOLE
TYPEWRITER. HNMAX IS RIGHT-JUSTIFIED IN COLUMNS
Z2e 3¢ AND 4.

MM ~ COLUMNS 5 THROUGH 52 ARE USED FOR A TITLE WHICH
APPEARS ON THE PRINTOUT AND ON THE HEADER CARD OF
THE CARDS WHICH ARFE PUNCHED BY THIS PROGRAM.

DATA CARDS:

NOTE -~ ALL OF THE FOLLOWING VALUES ARE RIGHT-JUSTIFIED
AND DATA FOR THE FIRST 8 COLUMNS ARE INDICATED.
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Y -~ COLUMNS 1, 2, ARND 3. VALUE READ FROM INNER VERTICAL

NS — COLUMNS 34 44, AND 5. REPRESENTS PLUNGE VALUE OF
LINEAR ELEMENT: READ FROM THE NORTH=-SOUTH AXIS.
THIS IS ALSO THE DIP VALUE OF A PLANAR ELEMENT; READ
FROM THE EAST-WEST AXIS.

Do - COLUMN 6. REPRESENTS DUWNWARD TILT DIRECTION AROUT
THE MORTH=-50UTH AXIS WHEN MEASURING LINEAR ELEMENTS

{L o= DOWN ON THE LEFT SIDE AND R = DOWN OF THE RIGHT

>t

D[:‘)u

S

W H

ENOMEASURING PLANAR ELEMENTS THIS IS THE

DOWNWARD TILT ABOUT THE EAST-WEST AXIS {U = TILTED
AWAY FROM THE OBSERVER, D = TILTED TOWARD THE
OBRSERVERT

= COLUMN 7. SZ2 1S USED TO SEPARATE ELEMENTS BASED ON

U
e

ANY PARTICULAR FEATURE SUCH AS GRAINS SIZE£4
INCLUSIONS.: ETC. THREE DIVISIONS ARE ALLOWED.
THESE DIVISIONS ARE INBICATED IN COLUMN 7 BY L, M,
OR S. THE QUTRPUT WILL BE PUNCHED ACCORDING TO THE

FOLLOWING: TOTAL CORRECTED DATAs 54 My Ly AND M PLUS

NOTE = AT LEAST 15 VALUES MUST EXIST IN A GROUP IN
ORDER TO HAVE THAT GROUP PUNCHED. PRINTOUTS OF ALL GROUPS
ARE ALWAYS PRODUCED EXCEPT FOR THE M PLUS L COMBINATION.

SN —~ COLUMN €. THIS IS USED EXCLUSIVELY FOR LINEAR
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ELEMENTS. THE NOTATION ®PM INDICATES THE OPTIC AXIS
OF THE MINERAL IS PARALLEL WITH THE AXIS OF THE
MICROSCOP WHILE "M% INDICATES THE OPTIC AXIS IS

PARALLEL WITH THE EAST-WEST AXIS OF THE UNIVERSAL

DATA FOR UP 7O 8 MINERALS MAY BE PUNCHED ON A CARD. ONLY
THE LAST CARD OF THE DATA DECK MAY BE PARTIALLY FILLED WITH
INFORMATION, OTHERWISE THE RESULTS WILL NOT BE PREDICTABLE,
CROGRAM ALGORITHM — AFTEIR THE ABOVE INFURMATION HAS BEEN READ,
THE STRUCTURAL ELEMENTS ARE CONVERTED INTD BEARINGS OF
0-360 DEGREES AND DIPS OR PLUNGES OF 0=-90 DEGREES
DIP DIRECTIONS OF E AND W ARE ADCED TO 2LANAR DATA TO
INDICATE DIPS DOWNWARD TO THE LEFT AND RIGHT UON THE
FROJECTION, RESPECTIVELY. DIP DIRECTIONS DUE SOUTH OR NORTH
ARE INDICATED WITH S AND M, RESPECTIVELY.
THE SERPARATIONS ACCORDING TO THE Sy M, AND L NOTATION
ARE GROUPED, PRINTED OUT AND PUNCHED ON CARDS IN THAT ORDER,
SMARKS -~ NU INTERVENTION IS REQUIRED BY THE OPERATOR TO INITIATE
THE PUNCH OPERATION. USER MUST SUPFLY SUFFICIENT BLANK
CARDS BETWZEN DATA SETS, WHEN RUNNING MORE THAN ONE SET OF
DATA: TO PREVENT SUCCERDING DATA FROM BEING PUNCHED,.
THE PROGRAM IS TERMINATED WITH A TRAILER CARD WITH A 9
PUNCHED IN COLUMN ONE.
TUBPROGRAMS — NONE

SANGUAGE - FORTRAN IV, PSS,
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EQUIFMENT - 1BM 360/44y LEVEL 14 VERSION 3, IBM

PRINT!

e
T
pivl

; 1BM 1442 CARD READER-PUNCH.

r

5T0RAGE REQUIREMENTS — Xi332CY BYTES.
COMPILE: 75 SECONDS.

LINKAGE EDITOR: 19 SECONDS.

1443 LINE

TOTAL: 218 SECONDS FOR 3 S5ETS OF DATA CONTAINING 90

ELEMENTS EACH.



o U
A e ol e e e o e s T PROGRAM "ORIEMNT=———==m==—=—===R TTESE 7 T RUROO
R R OO

OIAEMETON TV IZ00),NS{200) ,MNMI200) ,KB(200):KD(200) TRUWROGH
INTEGER L/TL PSS LA P/ NATN V/aS8/18 Yy BRI E L RWROO!

. ,’ AR VoL L SN b AL V/ALDNIZ00) s SN(200) 2 SZ(200) yEWM(Z2007 7 T RIWROOT
YR Y. RHROO
FOUTVALFNCE (NSCT)EW( 1Y)~ T S 1 1

L EORMAT (11,103,124 ) | RUROO

L FORMAT(T 11, 12A453X, "TOTAL ATTITUDES "= Yy IB)Y T T T T T T RIWR O
T FORMATIA(I3.T2AL, AL ALY) RHROO!
7] FORMAT (1O ,*":)’( 3 13 2 L X g [3 9 1A s AT 9 1X9A} 9. X Alf 1X 1 TR WROO
B RT3 N T30 K ALy LN g AL IX AL s 1 X 1391 X s 12, 1X AL 1X9AL1XeAL,LX, RWROO!
‘_.'h\“‘., TR TR T3 IR AL s LXN AL YL XS f\l,']\-p]“%\pﬁ”{,]'?:g])\ ALy Ty AT T ALy TRWRODT
B OET3, 1 X413y 14\7’"‘191}(1»?\17]?(2[\111V71:§?1r<71$ 1 f\l'r])\?/\]!]-xﬂ-\'I,l}w RWROOQ:
‘ﬁ T3, X T3 M, AL, L X AL LN, ALY ) T T RWROOT

: "":E’g.f T'IJMH\ TOYLE L2843 TCORRECTED RPLAMAR

DATAP/YOY, HO‘(;‘ I'( I'AL ATTITUDERWROO:!

A8 =1513) P R
g JIMH;\F(‘]'g1/hﬁ,%X,'FHHPFrIrD LINEAR DATA'/'0's 50X, ' TOTAL ATTITUDERWROO:
_' i g ) ! Pt et e e e T L RO

‘7 i~ H’II\T(‘\”-;(M::{"(JIZF) |\”ROO«

g FIRMAT(2613) — - ' ————RHWRN0:
g FORLAT(VLT,51%, IDATA OF GRADE =S§=1/1 ', 49%, " TOTAL ATTITUDES = ', RUWROO

£ $13) G = - ) B TRWROO:
(9 FORNMATIILT, 50X, 'DATA OF GRADE =H='/' (449X, 'TOTAL ATTITUDES = 1, RUROO:

$i2) SR i S e ~RWROT?
Ui FORFATUTLT 51X, 'DATA NF GRADE =L=1/' 1,49%, ' TUTAL ATTITUDES = ', RWROO:

W Fs) ' o ‘ D - TIWROO,

B FORNMATLION 29X, 13, 1X, 12, A1, 2X, 13, 1,12, A1, 2X, 131 1X, 12,41 2X, RMROO;
b 417,09 T 29 AL, 2%, T30 IX s T2, AL, 2%, 13, LXr 125 AL 72X 5133 1K 127 A L3 2%y I3 7 LXTRUROV?
810, A1) RWROO*

u MRMAT LB (TR, T2 ALY e e RWROD?

1y mﬁ”“” (111451%, 'DATA OF GRADF =S=t/1 1,49%, ' TUTAL ATTITUDES = ', RWR0O:

jl ' e = sr——— e RO
iy RN‘HﬂT(’1‘ 51X, 'DATA OF GRADF =H=1/1 1,49X, 'TUTAL ATTITUDES = ',  RUR0O:
ag13) - e e : = S S
g6 CORMAT (111, 51%, 'DATA OF GRADE =L=1/1 ',49%, ' TUTAL ATTITUDES = 'y RWROO:

817 ) ‘ Gt e e o e st ——“'“'“_--rmmm'
&2 FORMAT(12A4) RWROO:
0 FORMAT (103X 13 71Xy T2 A132%, I3, 01X, 125 AL,2X, 131Xy 1258 52Xy —RWROO?
I3, 1K T2 AL 2K T3, 0K 12341 32% T3, 1K 12,A0,2X91341Xe12,5A1,2X, RWROD?

$13 1K 123 AL 72X 7T3,1X 712y AL32%, 13, 1X, T2yALT 2Ky 30 1K T2y K15 2X s — " RWROD?
§i3,1%,124AL22%,13,1X,12,AL) RURO O
ir] =5 : : i o s N T f 1 =17 G 154
n=g RWRO O

LT * s TTTRURO0
A RIROG

G0THE FIRST COLUMN ON THE HEADER GARD IS PUNCHED WITH A 2 (FOR"LNPL)RWROO?

U Th INDICATE THAT THE DATA TO FOLLOW ARE LINEAR ELEMENTS. A 1 IS RWROO/

IS ED-TO-TINDICATE=THAT THE DATA ARE-PLANAR ~ELEMENTST— —RIRO0®

5 RHROOE

L IGHT=JUSTIFTED TN -COLUMNS 25 3, "AND -4 - THE ~TOT AL NUMRER—OF———"—R¥ROOE
@ SLEMENTS (NMAX) IS PUNCHED (THE MAXIMUM ALLONED IS 200). RWROO*

. ; : b - " o . e =TT RNRUOE

CCOLUMNS 5 THROUGH 52 ARE USED FOR THE LABFL WHICH APPEARS ON THE RWROO!
Bl o0 TNTOUT ~AND -ON=THE LEADTNG-CARD “WHEN THE=CARD §AREPUNCHEDT = RHROO!
R {OO‘

124 o R

o e RS i L e



Mo CapiTT o LILMPL g NMAX , (NM(1),1=14,12) RUWROO

(LNPL.EDLO) GO TO 110 o o D CTTTTTTUTRWROO

5 1F(NHAX)99,99,1 11 RWROO

WA TE (NMAX=2001112,112,98 h RWROO.

,n RITE(IN,2)(MM(T),1=1412) s NMAX RWROO

i ' ' : RWROO

TRUCTURAL DATA (REPRESENTS NDATA AS READ FROM A 4-AX1S ZEISS RWROO.

: UNIVERSAL STAGF) e e e e e e UG O]

Y RWROO

—————————————————————————————————————————————————————————————————— RWROO

YOTE = ALL OF THFE FOLLOWING VALUFS ARE RIGHT=JUSTIFIED. RWROO

BRI = o o o s e M R R S T RWROO:

o'k RWROO
I = CDLUMNES 1 29 AND 34 VALUE READ FROMTINNERVERTICAL AXT

NS = CULUMNS 3, &4, AND 5, REPRESENTS PLUNGE VALUE OF LINEAR RWROO"

SLEMEMTS "READ FROM THE NMORTH=SOUTH AXIS. " THIS IS ALSO ' TTRWROO

THE NDIP VALUE OF A PLANAR FLEMENT; READ FRDM THE EAST=WEST RWROO"

5 & gL : - o o T RWROO"

p7 - COLUMN &, REPRESENTS DROWNWARD TILT DIRECTION AROUT THE RWROO

MORTH=SLGUTH AXTS WHEN MEASURING LINEFAR ELEMENTS (L = DOWN™ " RWROO"

OM THE LEFT SINDE & R = NOWN ON THE RIGHT SIDE). RWROO

WIHERN MEASURIMNG PLANAR "ELEMENTS THIS IS THE DOWNWARD™TILT “RWROD"

il ABOUT THE EAST=WEST AXIS () = TILTED AWAY FRMOM TI-II- DHSERVII{, RUWROOE

RN = TILTED “TOWARD THE OBSERVER). : ' T TRWROO!

87 - COLUMN T. S7 1S USED TO SFPARATF FLEMENTS BASED ON AMY RWROO!

T T T RARTICUL AR FEATURE  SUCH AS GRAINTSIZEy T INCLUSTONS Y RWROOT

CLAUNDY MINERALS, FTC. THREE DIVISTONS ARE ALLOWED, RWROOF

THESE DIVISIONS ARE INMNICATED IN COLUMNM T BY L, My TR Se  RWROOF
THE DUTRPUT WILL BE PUNMCHED ACCORDING TO THE FOLLOWING: WHWAL RWROO

CORRECTED NATAy Sy My Ly AND M PLUS L B “RUROO!
i RWROOF
MOTE = AT LEAST 185 VALUES MUST FXIST IN. SEPARATED MEMRERTIN™ORDERRWROD?
TO BE PUNGHED., PRINTOUT TS ALWAYS PRUDUCED EXCEPT FOR THE RWROO
MOPLUS L COMBINATION o RWROOS
RWROOC
SN - COLUMN 8. THIS IS USEN EXCLUSTVELY FOR LINEAR ELEMENTSY RWROOC
THE NOTATION P INDICATES THE OPTIC AXIS OF THE MINERAL IS RWROOC
PARALLEL WITH THE AXIS AF THE MICROSCOFFE, WHILE M INDTCATES —RWRUOT
THE DOPTIC AXIS IS PARALLEL WITH THE EAST-WEST AXIS OF THE RWROOC
UNTVERSAL STAGF. ' S T T RWRO0S
| e e o e e RWROOC
S U PATA FORTUP TO 8 MINERALS MAY BE PUNCHED ON-A CARD. ONLY THE ™ —"RWROOS
B LAST CARD OF THE DATA DECK MAY PE PARTIALLY FILLED WITH RWROLC
b i TNFORMATION; OTHERUTSE THE "RESULTS WILL NUT BE PREDTCTABLE T RWROLT
: RWROL(
SWCASTER ALL OF THE DATA ARE READ, THE NEXT CARD (A BLANK CARD) — RWROTC
s READ INTO A DUMMY VARIABLE, THIS CAUSES THE LAST DATA CARD  RWROLC
ST PASS RY THE PUMCH STATION SO IT WILL NOT BE PUNCHEDS TTRUWROLC
BEPUNCHING OCCURS WITHOUT OPERATOR INTERVENTION. RWROLC
L@, e # s e P RWROTLC
E:CH NDATA SET IN THE DECK SHAOULD BE SEPARATED BY ( AT LEAST 3 RWROLC
WERRTTAES AS MANY Y RLANK CARDS AS PREVIOUS DATA GARDS. ~ "  — RWRUIC
S - RWROL1
W READ (TT LT NOTHIN T s S R T ]
WATTE(IN, &) (IV(T),NSIT), yDOLTY, 87010 ,SNIT) o 1=1,NFAX) RWROLI
e T T20v I3 LN e L
. RWROL1

125




‘\LCUL/‘.\TI:'E Ti-i[—i HUTPUT FOR S LIMEAR DATA

H? 10 119 T=1,NMAX

RWROL:
S A e Al L T g aml S s st R [ H YA L) O‘l—]
RUROL!

s TF(NS(I).GT.90) GO TO 98 —— - T TRWROT

C O TF(SMIT).FOLP) GO TO 118 RWROL!
e TE(DR(Y) «EQeL) GO TOT1Llé B a T RWROTI:
“g IFLIVII).LT.135) 60 TO 115 RWRO1:
£F \f { ]‘ ) =4 &') ]\f ( J. ) | T = i ke = = '""—""“"""""'R'W‘R'U'TE

Tﬁ TO 119 RWRO1:

(Ig TVIT)=135-1V(T) R IR DT
0 T0 119 RWRO1L?

16 FUIVITI)Y.GT.318) GO TN 117 — T RWROL:
V{I)=315=1M(1) RWROL:Z

% "!", Tfl j '| C) y T g g s o iy LS A o g e R R "R‘WR’U’I‘E

B2 v ({1)=675=-1V(]) RWROLZ

B 60 TO-119— : S e RWROL:
S S(T)=9n=NS(1) RWROL:
COTR(DD(T) LEQLL) GO TO 114 — T T RWROLE

‘ 0TO 116 RWROLz
-:1;#’1rM|IPHIF T B T T T RWROT
A 0 TO 131 RWROL?
S o e RWROTE
ALCULATES THE OUTPUT FOR PLANAR DATA RWROLE

e - - Bt s X0 .
(ﬁbpu 129 I=1,NMAX RWROLZ
BOTE(EW(T) «GEL2T0) GO TD 121 e e e P
CUEY (D) =90-FWlT) RWROL4
BEEen TO 122 e e WU T4
2IE I (T)=FW(T)=270 RWRO14
(23 T-([v(1)=225)1244512%,127 —RWROLY
!13'r:cnm(1>.ﬁnnu> ()= RWROL4
NTEADD TSRO DTy =N T RWROT4
Vi11=90 RWROL4

0 70 129 S TR O T

194 FF(IVII)WLTL135) GO TD 125 RWRO14
Wil )=4a95=-TV (T} — faSiasia = RWROTE

$0 TD 126 . RWROLE
AR Ty (1) =135-TV (1) e e R R A 8
: -‘Z"‘(nntxu,Fn Ul nno(Iy=w RWROLE
ST (DD(T) LEQLD) DDIT ) =E = o e R R TS
iR F0 TO 129 RWROLE
RN~ TV C1) e BT e3L5)=60~T0 128~~~ - TTTTTTTTTTRWRUOLE
MY (1) =315-1V (1) BURD L
HEY- TO 126 e e e e e e e e S T

n}i VI T)=6T5-1V(]) RWROLE
#0 TN 126 - T TRUWROLC

lzf CoNTINUE RWROLE
iso WETE (TINS5 (NM(T)»I=1,12), MMAX S A R
FD TO 138 RWROLE

A o A S R RO

_ SM"-]L‘FE'IF]N SEC WIﬂ\ FOR LINEAR DATA

,3*R!1chn a)tNM(I},1=J,1?),uNAx
TR TECIN, 7Y (IVIT ) NS (T =1, NMAX)
nMWJ#”;mTF{TP,P}(IV(I),NS(IJ,I 14 NMAX)
: “um*a (IPS YTV NI TI=ET 1 2)" '

=D

RWROLE

T T TRUROLE
RWROLe¢
TRWROLE
RWRODLEA
0 RWROLT
R'.ll\(}l (
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OCRAM NAME — SMTPLT
SURPCSE -~ 7O ACCEPT ATTITUDES OF LINEAR
fMICH ARE THEN USED 70O PLOT A 20 CENTIMETER D
CONTOURED, STHMIDT EQUAL AREA PROJECTION ON T
HEMISPHERE.
THE COMPASS DIRECTIONS; Ny Wy Ey AND Sy
THE PERIMETER OF THE PRIMATIVE CIRCLE. THE
OPTION TO PLACE OTHER NOTATION ON THE UPPER H
CIRCLESs NEGATING THE STANDARD OPTION. up 70
ARE ALLOWED ON A PROJECTION.
JSER VARTIARBLES -
DATA HEADER CARDS
EACH GROUP 0OF DATA FOR A SINGLE DIAGRAM MUST

CARDS AS DESCRIBED BELOW.

FIRST DATA HEADER CARD

1Y AN CINTEGER{JI) VALUE IS

FOLLOWING RESULTS——-

J1=1 FOR POLES TO PLANES

LINEATION PLOT,

23 THE NEXT PIECE OF INFORMATION ON

INTEGER THIS IS THE

“NMAK =,

PLOT AND J1=2

THE CARD IS

NUMBER OF

AND PLANAR ELEMENTS,

TAMETER,
HE LOWER
ARE PLACED NEAR
USER HAS THE
ALF OF TRE

16 CONTOURS

BE PRECEDED BY

PUNCHED IN COLUMN 1 FOR THE

FOR

ALSO AN

ATTITUDES TO
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70 BE CONTOURED (MAXIMUM NUMBER OF DATA POINTS IS
1000) AND TS RIGHT=JUSTIFIED IN COLUMNS 2
THROUGH 5.

3) THE NEXT PIECE OF INFORMATION ON THIS CARD IS ~NC—-4 THE

3

NUMBER OF CONTOURS 70 BE PLOTTED (16 OR LESS).
THIS NUMBER IS RIGHT~JUSTIFIED IN COLUMNS 6 AND 7.
4) WHEN THE VALUE OF ISR~ IS GREATER THAN ZERQ (RIGHT-
JUSTIFIED IN COLUMNS 8 AND 9) A REFERENCE LINE
(NORMAL TO THE CIRCLE AT THE ANGLES KSRA{I))
AND THE DESIGNATED SYMBOLS =-SYM= ARE PLOTTED
RATHER THAN THE CHARACTERS Ny E, S, AND W (AS IS
THE CASE WHEN —=ISR— 1S ZERO OR LESS).
MOTE ~ IF ISR=1 ONLY ONE SYMBOL AND REFERENCE
LINE IS PLOTTED.
PFOISR IS GREATER THAN OR EQUAL TO 2 THEN
BOTH REFERENCE LINES AND SYMBOLS ARE
PLOTTED.
MOTE= THE REFERENCE LINE IS ALWAYS SHOWN ABOVE THE
UPPER HALF OF THE PROJECTICN,
51 THE NEXT DATA OW THIS CARD 1S —KSRA=, THE ANGLES (IN
DEGCEEESs 0 -~ 360 FROM NORTH) AT WHICH THE REFERENCE
LINES ARE DRAWN (PUNCHED IN COLUMNS 10 THROUGH 12
AND 12 THROUGH 15; RIGHT=JUSTIFIED, RESPECTIVELY).
6) THE LAST OF THE DATA ON THIS CARD IS =SYM—, THE SYMBDLS

THE USER SELECTS TO USE TO IDENTIFY THE REFERENCE
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LIN

m

THER

Tt
m

ARE TWO CHARACTERS PUSSIRLE PER EACH
REFERENCE LINE AND THESE MUST CORRESPOND TO

THE AMGLES (KRSA) DESIGNATED, RESPECTIVELY.

I

THESE ARE PUNCHMED IN COLUMNS 16 AND 17 FOR THE

p

FIRST SYMBOL AND COLUMNS 18 AND 19 FOR THE

LAST SYMBOL.

st
e

b e b ud
ROV et

she wle sbe ale ala Gl ais ohs ale 2le sls ol b B D L VRN VA S P R YN
- sl e obe . nhe a 3l sle s Bl e ol
SRS RTSIET BT SR SR 5 Al i B R A A A A N AR A L

L
5

NOTE:  NO CONTOUR SHOULD BE ATTEMPTED WHICH WILL
CAUSE THE PROGRAM TGO SEARCH FOR A POINT EQUAL TO DR
LESS THAN 0.0.
NOTE:  IF THE MAXIMUM POSSIBLE CONTOUR (DEFINED IN
PHASE I-3 AS TOPCI) FOR A PLOT IS LESS THAN
ANY OF THE CONTOURS REQUESTED THE PLOT IS
TERMINATED AFTER PLOTTING THE LARGEST
CONTOUR. THE MAXIMUM CONTOUR VALUE
IS PRINTED QUT IN AN ERROR MESSAGE WITH THE
SEQUENTIAL NUMBER OF THE PLOT IN WHICH THE
ERROR OCCURRED. ONLY THE CONTOURS PLOTTED
WILL APPEAR IN THE PLOT LABEL,
SECOND DATA HEADER CARD
THIS CARD CONTAINS THE PERCENTAGE VALUES TO BE CONTOURED.,
DATA CARDS
POLES TO PLANES PLOT DATA
17 STRIKES ARE RECORDED ON A 360 DEGREE AZIMUTH

{(RIGHT—JUSTIFIED IN 3 COLUMNS),
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2) DIPS ARE RECORDED FROM 0 THROUGH 90 DEGREES
(RIGHT-JUSTIFTIED IN 2 COLUMNS).
2) DIP DIRECTIONS FOR POLES TO PLANES PLOT
Aj RECORD AS E, EAST DIPS AND HORIZONTAL DIPS.
B3 RECORD AS W, WEST DIPS AND VERTICAL DIPS.
C) RECORD AS Ny, ALL NORTH DIPS IF THE STRIKE
IS E-W,
D) RECORD AS Sy ALL SOUTH DIPS IF THE STRIKE

IS E-We

NOTE-— MEASUREMENTS ARE LISTED ON THE DATA CARD AS

STRIKE{L)sDIP(1}y DIP DIRECTION{L), STRIKE(Z),

TCe (OR BEARINGI{1), SIGN OF PLUNGE, PLUNGE

it

ANGLE, ETC. THERE THIRTEEN ATTITUDES PER CARD.
THESE ARE RECORDED AS BEARING (RIGHT=JUSTIFIED
I[N 3 COLUMNS) AND PLUNGE ANGLE (RIGHT=JUSTIFIED IN
3 COLUMNS) . THUS THERE WILL BE A PLUS SIGN OR A
BLANK BETWEEN THE BEARING AND PLUNGE ANGLE.
THIS CARD CONTAINS 48 COLUMNS FOR A LABEL ON THE
PLOT {INSERT A BLANK CARD FOR NO LABEL).
THE CHARACTERS ARE 0.3 INCHES HIGH WITH THEIR
BASE 0.4 INCHES BELOW THE BOTTOM OF THE CIRCLE.
TO CENTER A LABEL USE 32 CHARACTERS OR LESS AND

CENTER THEM IN COLUMNS 1 THROUGH 22 ON THE CARD.

INGOTHE EVENT AN ATTITUDE IS PUNCHED WITH A VALUE

TER OTHAN SPECIFIED ABOVE AN ERROR MESSAGE REPORTS WHICH
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ATTITUDE AND THE PLOT IN WHICH THE ERROR OCCURRED,
THAT PLOT IS ABORTED sUT SUCCESSIVE PLOTS ARE NOT.
FOR SUCCESSIVE PLOTS THE DATA FOR EACH PLOT 1S PLACED
IMMEDIATELY FOLLOWING THE PREVIOUS PLOT DATA, EACH WITH

THE FOREGOING INFORMATION.

DATA TRAILER CARD
THE LAST DATA CARD IN THE DATA STACK IS BLANK. THIS
TERMINATES THE PROGRAM,
AMOALGORITHM — DATA IS READ 1N AND USED TO DETERMINE POINTS
ON THE EQUITORIAL PLANFE, ACCORDING TO TRIGONOMETRIC FORMULA

m eyt oo e
FOR THIS TYPR

OF PROJECTION, A 22 CM, X 22 CM. SQUARE GRID

mn

IS EMPLOYED TC LOCATE THE CENTERS OF 2 CM, DIAMETER

COUNTING CIRCLES, THE NUMBER OF POINTS ON THE EQUITORTIAL
CLANE WITHIN THE SMALL CIRCLES IS ASSIGNED TO THE RESPECTIVE
GRID INTERSECTION, THE CORNER VALUES OF FACH SQUARE ARE
AVERAGED AND ASSIGNED TO THE CENTER OF THAT CELL.

THE GRID IS SCANNED FROM LEET TO RIGHT AND FROM THE TOP
DUWN .

THE CONTOUR POINTS ARE LOCATED BY INTERPOLATING BETWEEN
CORNER VALUES OF CELL SIDES AND BETWEEN CORNER VALUES AND
VALUES AT THE CELL CENTER. THE CONTOUR LINE IS DRAWN
CONTINUBUSLY STARTING TN A DOWNWARD DIRECTION, WHEN THE
CONTOUR TERMINATES AGAINST THE PRIMATIVE CIRCLE THE ORIGINAL
STARTING POINT IS LOCATED AND THE CONTOUR 1S DRAWN UPWARD.

FINALLY, THE LABEL, NUMBER OF ELEMENT POINTS, AND
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CONTOUR VALUES ARE WRITTEN BELOW THE PLOT.
SUBPROGRAMS ~ NEW MEXICO TECH COMPUTER CENTER'S SETMSG, PLOT TAPE
W/0 SENSE SWITCH? AND TAPE TO PLOT ROUTINES.
THE FOLLOWING SUBROUTINES ARE INCLUDED IN THE
PROGRAM:
CLEAR: CLEARS STORAGE FOR THF PROGRAM.
LABEL ¢ PLOTS TITLEy TOTAL NUMBER OF ELEMENT POINTS AND
‘DENSITY CONTODUR VALUES.
VHARRY: SUMS THE NUMBER OF POINTS WITHIN 1 CM. OF RADUS OF
GRID INTERSECTIONS,

LOOK: INTERPOLATES CONTOUR POINTS AND CONTROLS DIRECTION OF

e

OF CONTOUR LINE.

LANGUAGE — FORTRAN TV, PS.

EQUIPMENT -~ IBM 260/44, LEVEL 1 VERSION 2, CALCOMP 563
INCREMENTAL PLOTTER, IBM 2415 = I1 TAPE DRIVES, IBM 1443
LINE PRINTER,; AND IBM 1442 CARD READER - PUNCH.

STORAGE REQUIREMENTS = X'A6C8Y,

TIME -
COMPILE: 479 SECONDS.
LINKAGE EDITOR: 50 SECONDS.

TOTAL: 70-90 SECONDS FOR A PLOT OF 100 POINTS.
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THE USER SELECTS TO USE TO IDENTIEY THZ REFERENCE LINES, RWROO500
THERE ARE TWO CHARACTERS POSSIBLE PER EACH REFERENCE L INE RWROOS510
AND THESE MUST CORRFESPOND TO THE ANGLES (KRSA) DESIGNATED RWROO5?O
RESPECTIVELY, THESE ARE PUNCHED IN CUOLUMMNS 16 AND WROO530
L7 FORCTHE FIRST SYMROL AND COLUMNS 18 AND 19 FOR THE RWROOB@O
LAST SYMBOL . RWROO550
RWROD560
< s R R A S I O B TTON =5 Hene s s ke RWROOST 0
MOTE NO CONTOUR SHOULD BE - : CH WILL CAUSER#:RWR0O0580
THE PROGRAM TO SFARCH FOR A PUINT EQUAL TO OR RWROO590
LESS THAN ¢.0, RWRO0600
T20e 20 TOTAL PUINTS # 0.02% DENSITY / 100.0 = 0,01 ##%RWRO06 L0
RIS CONMTOUR {0.02%) WILL NOT RE PL( UTTED. RWROO&E20
LE THIS 1S ATTEMPTED AN ERROR MESSAGE WILL SO RWR00630
TNDIFATF 1T OANMD THE NEXT LARGER CONTOUR WIillL BE RWRO0640
CAECUTED., RWROO650
RWRO066Q
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ RWROO6T0
RWROO680
[P THE MAXIMUM POSSIRLE CONTOUR {(DEFINED IN *RWRO0690
PHASE T=3 AS TOPCIL) FOR A PLOT IS LESS THAN WRQOO700
ANY OF THE CONTOURS REQUFSTED THE PLOT IS RWROOT710
TE”MTNATFD AETER PLOTTING THE LARGEST CONTOUR ®RWROO720
REOUESTED (hHT”H IS LESS THAN THE MAXIMUM <HRRWROOT730
“’QSTHLV CONTOUR . THE MAXIMUM CONTOUR VALUE *RWROOT740
5 PRINTED OUT IN AN FRROK MESSAGE WITH THE ' RWROO750
SEQUENTIAL NUMBER 0OF THE PLOT IN WHICH THE RWROOT760
ERROR OCCUKRRED.  ONLY THE CONTUURS PLOTTED RWROO770
WILL APPEAR IN THE PLOT LABEL. FRWRCOTH0
EERWRO0790
i : # SRR EHORE IR WR 00800
RWROO8B10
RWRO0820
RWRO0O830
SECOND DATA HEADER CARD RWROO840
RWROOB50
TH Y CARD CONTAINS THE PERCENTAGE VALUES =C(I)—= T0O BE CONTOURED. RWROO0860
THEY ARE READ WITH A 16F5.2 FUORMAT (1.E. TWO DIGITS FUR  RWROOS70
THE DECIMAL NUMBER, 24 DFCIMAL FOINT, AND TWL DIGITS FOR RWROOBEO
THE DECTMAL FRACTION), RWROO890
MO ORDER IS REQUIRED AS THEY WILL BE SURTED INTO ASCENUINGRWRO0900
ORDER AND SO PRINTED BELOW THE PLOT. RWROO910
RWR0O0920
RWROO930
RWROOS40
RWROO950
RWRG0960
DATA CARDS RWROO9T0
RWRO0980
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FULES 1D PLANES PLOT DATA RWRO099¢
RWRO100¢

1} STRIKES ARFE RECORDED ON A 360 DEGREE A7 TMUTH (RIGHT- RWROL101C
JUSTIFIED IN 3 COLUMNS Y, RWROLOZ20
RWRD103(Q

20 DIPS ARE RECORDED FROM O THROUGH 90 DEGREES (RIGHT- RWROLO40
SUSTIFIED 1m0 2 COLUMNS Y, RWRO1050
RWRO1060

30 DIP DIRECTIONS FOR POLES TO PLANES £LOT RWROL1070
WRO1080

Al RECORD AS F, EAST OIPS AND HO IRTZONTAL DIps, RWRO1090

B) RECORD AS W, WEST DIPS AND VERTICAL DIPS. RWROL1100

ORD AS Ny ALL NORTH DIPS 1F THE STRIKFE IS E-We RWRO1110
RECORD AS S, ALL SOUTH DIPS IF THE STRIKE IS E-W. RWRO1120
RWRO1130

RWR0O1140

NOTE-— MEASUREMENTS ARE LISTED ON THE DATA CARD AS STRIKE(1), RWRO1150
DEP(I), e ’Iitdffkf(L), STRIKE(2), ETC. (DR RWRO1160
BEARING(1), SIGN OF PLUNGE, PLUNGE ANGLE (L), BEARING(2),RWR01170
ETC. THERE ARE THIRTEEN ATTITUDES PER CARD. RWROL180

RWR0O1190

RWRO1200

LINEATIONS DATA RWROL1210
RWR0O1220

THESE ARE RECORDED AS BEARING (RIGHT=JUSTIFIED 1N RWRO1230
ZCOLUMNSY AND PLUNGE ANGLE (RIGHT- JUSTIFIED IN 3 RWRO1240
Cﬁ'IHNQ)W THUS THERE WILL BE A PLUS SIGN UR A BLANK RWRO1250
BETWEEN THE BEARING AND PLUNGE ANGLE, RWRO1260
RWRO1270

RW RO1280

LABEL DATA CARD ‘ RWR0O1290

RWRO1300

THIS CARD CONTAINS 47 COLUMNS IN WHICH THE PROGRAMME R RWRO1310
PLACES A LABEL (0 INSERTS A BLANK CARD FOR MO LABEL) RWRO1320
FORTHE PLOT. THE (hARA(TLH% ARF 023 INCHES HIGH WITH RWRO1330
THEIR BASE 0.4 INCHES BELOW THE BOTTOM OF THE CIRCLE. RWRO1340
0 CENTER A LABEL Use 3? ”HARAC"“R UR LESS AND CENTER RWRO13%0
THEM IM COLUMNS 1 THROUGH 32 ON THE CARD, RWRG1360

RWRO1370

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ RWRQO1380
RWROL1390

ATTITHDE 1S DUNCHED WITH A MAGNITUDED RWROL1400

ABUVE AN ERRUR MESSAGE REPNORTS WHICH RWROY410

i IN WHICH THE ERROR OCCURRED, RWROLI420
FAAT PLOT 1S bf IRTED BRUT SUCCESSIvE PLOTS WILL BE PROCESSED. RWROL1430
RWRO1 440

BRI T AR A 205 e e dle e s st e o s AL AR A N e B s ok sk s 30 S 38 3 5E sl el s s e e ok 3k AR R R AR R ROL1450
RWRO1460
COR SUCCESSIVE PLOTS THE NATA FOR EACH PLOT 1S RWRO1470
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HLALED TMMEDIATELY FOLLOWING THE PREVIOUS pLOT DATA, EACH WITH
THFE FOREGOING INFORMATIUN,
S0 R 3 e a3l sl e g RS HTAT e e s AR e g g ol slene ole A€ 3 5% e 32 sl ale ol sle e Hea s g s e st sls e e ale sk 36 e e 3le e e 3 2 3 e o

DATA TRATLER CARD

q-E LAST DATA CARD IN
T+E PRNOGRAM.

THE DATA STACK IS BLANK. THIS TERMINATES

MR mr sl sk sle e 2838 8 5 s e e e B NEH e e ole e sle iz e el sl sl sle sl 216 3iE 5ie 3 xe e sl e e 28328 A sle sl e sle e 38 3 2ie e Nz 3l ol e 2o e
UTEGFR SYM
L MMON X(léﬂﬂ),Y(lbODJ,CI(lé],V(23),H{23J,IC(22,22),
jgﬂlonn),Kﬁ(loooy,Kt23,23;,J1,Nmax,Nc,NM
DIMENS IAN R(léﬂﬂ),S(IéOO),D(léOD),NX{EE,RZ),KV{
B3V (2) s KSRA(2)
EQIIVALENCE (NX{1,y1),KS(1
TNTEGFR E/IE 1/ yN/IN

A=)

1600),NOGO(20),

VI (KVI1),X(1))
v/

._._,-_._—.-H_-.._-_.—.—.—.—-.._-_-.._._—A_._.-__-.._,_._,_._h...—__-_._—.-._-.._—-.-.—H_-..__—..-..__._-.‘-..‘..q__._ ——

CA.L SETMSG PRON
WS THE TOTAL OF

ICES THE CHARACT
THE CHARACTERS)

ERS WITHIN APUSTROPHES (THE NUMBER
ON THE CONSOLE TYPEWRITER,

FLCING THIS CARD AFTER STATFMENT NO.
OF-RATOR TYPE IN ~PLOT ALL=- NR =SKIp ALL= BEFURE FACH FLOT

IN THE DATA DECK 1§ MADE.  THF LATTER COMMAND IS USED TO SKIp
BN PARTICULAR PROJECTION IN THE SEQUENCE,

L WILL REQUIRE THAT THE

PLCING THIS CALL RFFMNRE STATEMENT NO).
. PROUECTIONS TO) RE PROCESSED SEQUENTTALL
@PE-~AT(IR INTERVENTION.

1 WILL CAUSE ALL
Yo WITHUUT FURTHER

———h—_%“—ﬁ_—-—H—r—--w-—‘-;—-——;-l-.._-uk—--—-l——-l-m—-|-'|-l-——A——-—o—mh—-ﬂ_—l--ﬁ“—-—--—-—-h—H——_-“—

’(_gN‘TII\itJF
€Al SETMSG(15, 'PLOTS FOR
(AL CLFAR
amof%,z)dl,Nmnx,mc,ISR,KSHAcl
& FORYATITY,144,12,12,213,242)
£FU1199,99,3
2 AL,
wp[qrq) (CI ( | ) !I=erC)
Y FORMAT (16F5,2)
MER=NC~-1
w";b TNDEX=14NCN

el
fi

RIFSE")

),KSRA(Z),SYM(lJ,SYM(Z]
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RWRO148
RWRO149:
RWRO150:
RWRO151¢
RWROL52¢(
RWRO153¢(
RWRO154¢
RWRO155¢
RWRO156¢C
RWRO1570
RWRO1580

HERRWR01590

RWRO1600
RWRO1610
RWRO1620
RWRO1630
RWRO1640
RWROL650
RWRO1660
RWRO1670
RWRO1680
RWRO1690
RWRO1700
RWRO1710
RWRO1720
RWRO1730
RWRO1740
RWRO1750
RWRO1760
RWRO1770
RWRO1780
RWRO1790
RWRO1800
RWRO1810
RWRO1820
RWRO1830
RWRO1840
RWRO1850
RWRO1860
RWRO18H70
RWRO1H880
RWR0O1890
RWRO1900 |
RWRO1910

RWRO1g20 .
RWR0O1930
RWRO1940
RWR0O1950
RWR01960 .




CL B = g NI RWRO197C

O
L IFICIIMI=CI(M+1))646,5 RWRO198C
ZH B=CT (M+1) RWR0199(
AXCT(M+1)=CI(M) RWRO200C
LI (M) =R RWR0201C
CPE CONTINUE RWR0O2020
SEA0 TO (74510),J1 RWR0O203¢
DFAD(538) (KSIT) oKD(T) 4KV (I),T=1,NMAX) RWRO2040
CEFORMAT(13(13,12,A1)) RWROZ2050
0N 9 T=1,NMAX RWRO2060
CIFIKVIT) LEQ.E) GO TO 9 RWR02070
GUF(KVII)LERWN) GO TO 9 ARG 060
DI ==KD(I) RWR0O2090
& CONTINLIF RWR02100
0 70 100 RWR02110
0 -FADIS 11V IKSIT)KD(I),1=1,NMAX) | © RWR02120
(LENRMAT(13(13,13)) RWR02130
WEL0 TO 200 RWR0O2 140
RWR0Z2150
¢ e e sl A A 2 e e B sl s e sle ol sle sl ole e sl sle sie sfe ol sje st sl ol oo aln e sl st ole sl ae sle o ol ol ot 2l sl 2t sle afe ol sle e e o alE 3le e e e s AR ERRWROZ2 160
RWRO2170
SECTION A RWROZ2180
g RWR0Z2190
i POLES TO PLANES RWR0O2200
by RWR02210
*‘T‘ s 3 s sje e o sl e e e e el e e sles s o s st e s ek il el sl ol sl sjeate el e e el e slestesle st et ook skl s R KR WR 0 2 2 20
i RWRO2230
b RWRO2240
B e e RWR0O2250
RWR0O2260
PHASE A-1 RWRO2270
RWR02280
STRIKES ARE CONVERTED TO BE READ AS IF MEASURED TO THE RWR02290
NORTHEAST OR SOUTHEAST QUADRANTS. RWR0O2300
(NOTE: FOR THF CALCOUMP PLOTTER, STRIKES ARE RWR02310
\ CHANGED FRUM A O TO 360 DEGREES FRNM NORTH AZIMUTH,RWR02320
i TO AN AZIMUTH OF O TO +90 DEGREES FRUM EAST TOWARD RWR02330
NORTH AND FROM 0 TO =90 DEGREES FROM EAST TOWARD  RWR02340
SOUTH.  THESE ARF THE +Y AND =Y DIRECTIUNS OF THE RWR02350
COORDINATE SYSTEM, RESPECTIVELY.) RWRO2360
RWR0O2370
e e e e e e RWRO2380
T RWR0O2390
/0000 119 T=1,NMAX RWRO2400
=1 RWR0O2410
EF(180-KS(1))102,101,101 RWR02420
IorKS(1)=90-KS(1) RWR02430
€ TO 110 RWRO 2440
JORLFI270-KS(1)) 104,103,103 RWR0OZ2450
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In

FOI O L) ZLIUSRDL RWRUZ46

mec0 TO 110 RWROZ247
Y IFI360-KS(1))992,105,103 RWRO248
s KS(1)=90 RWROZ249
a8 RWR0OZ250
B T T T e b e e 58 s S i M 2 RWRO251
RWROZ252
PHASE A-2 RWRO253
RWRO254
FINDS A LOWER POLE DIRECTION AT 90 DEGREES TNO THE CUMPUTED RWR0O255
STRIKE IN THE QPPOSITE DIRECTION FROM THE DIP. RWRO256
_ RWRO257
T e e e e e e e e e e e e e e RWRO258
A : RWR0259
UQ FIKSITI))114,115,111 RWROZ260
.;ﬂHF(QO—IAHS(KD(I})}9927116,112 RWROZ261
B2 TF(KD(T) 117,113,116 RWR0O262
N3KS(1)=0 RWROZ263
40 TD 119 RWRO264
Hj;F(QO—IAHS{KD(T)31@92,118,115 RWROZGH
CHZETF(KND(T))116,113,117 RWR026¢
CWETKS (1) =KS(T1)+90 RWRO267
SEe0 TO 119 RWRO26 8
W72 K5 (1)=KS{T1)=-90 RWROZ269
< TO 119 RWROZ7O
U€ Ko (I)==KD(1) RWR0O271
4 T0 117 RWROZ272
A CINTINUF RWRO273
F# TO 300 RWROZ274
RWROZ275
FAE 28 Tl e e e He e AT e B sl B S e KO AT AT s Ko Al A e A e R e e e A Nevg e s e e me e e e e e e e e e e e e et Aok sk R W RO 2 16
- RWRO277
SSECTION B RWROZ278
e RWRO2791
LINEATIONS RWROZ280
RWROZ8 1
BEARTNGS OF THE PLUNGE IN 360 DEGREES OF AZIMUTH FROM NORTH ARERWROZ282
: CHANGED TO THE FOUIVALENT BEARINGS IN +180 AND =180 DEGREES RWR0O283
S FROM EAST (PLOTTER REQUIRFMENT===SEE NOTE PHASE A-1). RWROZ284
3 RWROZ8& 5t
ot e vl ke ATRE ORI AT AT AT N AONT AT NN A RO ne A T AL N A e e A A e s e me e e e e sk g A At e e s e e e me ot sle e sl se e e e e se e ek R WR O 2 8 G
ke RWROZ28T!
pod 205 T=1,NMAX RWRO288!
31J=1 RWRO2891
IFI270-KS(1))202,201,201 RWROZ290
200 K(1)=90=-KS5(1) RWROZ29L(
#) TN 205 RWRO2921
WA T-(360-KS(1))992,203,204 RWRO293(
oSk 1)=90 RWROZ 94!

i'h
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e S CTH I I B B KWRUZ95

6% <S{1)=450=KS (1) RWR0296
ags [F{TARS({KNI(I)).GT.90) GO TO 992 RWRO297
GO TO (990,300) ,J1 RWROZ298
RWR0O299
$$#$$m$*$*ﬂm#m$$$$$*$$$$$#$$$$#$$$*#$m$$#$$$$$$$$$$$$$$$$$***$$*$ngogom
RWRO301

s SECTION C RWRO30 21

' RWRO303

THIS SECTION CONVERTS THE NDIP IN DEGREES FRUM THE HORIZONTAL RWRO304
TOH THE ANGLE MEASURED FROM THE VERTICAL AND FINDS (ONE-HALF RWRO305:

NF THAT ANGLE. RWRO306!

RWRO30 71

ﬂ STATEMENT MUMBER 301 IS USFD FOR CALCULATIONS OF POLES TO RWRO308(

i PLANES. RWR0309

¥ RWRO310¢(

.;J: STATEMENT NUMBER 302 IS USED FOR CALCULATIONS OF LINEATIONS  RWRO311¢

Bet AND C-AXES POLES. RWRO312¢(

it Sl nea sl e e sl Me e sl ajeale S sl sl S oo o 0 e e sl sl e e Sl e fe e A e ol 3t ol ol ol e e ol alealeade o als ale ol s e ale ol e alevte ale sl aleale o ol e RWRO3 " L
RWRO3 |

30000 401 T=1,NMAX RWRO31c

IF(1-41)302,301,99 RWRO317(

ey DI )=(TARS(KD(I)))*=0.00873 RWRO318(

F1 TO 400 RWRO319(

BeAan(1)=({90-TARS(KD(T) ) )=0,00873 RWRO3201
RWRO ™2

T rmdemesle s sl e s e sl e e e e slesle e e e sl e sle sl sl e e sl e sl el e e e sl e sk e e e e e e e e e e e e e Al e WA R WR OB 2 2

R RWR0323¢(

WSECTION D RWR0O324(

ik RWRO325¢(

THIS SECTION DETERMINES THFE POSITION OF THE POINT ON THE RWRO326(

FOUITORIAL PLANE REPRESENTING THE LOWER POLE INTERSECTION RWRO327(

WITH THE LOWER HEMISPHERE. RWRO32H(

RWRO329(

SapeaesR AR At e ne s e se e Rk sl sk e e e s e e e e e n e g e e s s s e s e e e e e e e e e e e s e e e A e R WR O R330 (

2 RWRO331(

Yoo S (] )=KS(I1)*0.01745 RWR0332(

TRIT)=14.14214%SIN(D(1))%0.39370 R 43 8¢

RWRO334(

————————————————————————————————————————————————————————————————— RWRO335(

RWRO336(

WHFRE R=SORT(2Z2)=RADIUSHSIN(D(L)) RWRO337(

RWRO338(

—————————————————————————————————————————————————————————————————— RWRO339¢(

RWRO340(

RWRO341¢(

RWRO342(

e 3z =r 3z sl sl ol e sle e sle ale sle ale e e e oie ol ale e de ole e e vle e e He sle s e e e e e sesle e e sl e ek e et A A BRR WR O34 3(

RWRO344(




T RYIROB4¢
i FCITON  F ' o - - T RWRO3 48
L S e i s PR A U
THTS  SPCTTIN T COMYERTS B0 AR T G LU THEAL D T WA R O34
TE A POTNT T8 FOUND PO BT MITHIN OME CENMTIMET R (F THIE RWHO 344
PRTRHATTVE CIRCCH, TT TR ITCATT & THE COunIT2=P0 8T AT 160 REPO34Y
DEGREES BT BOES NOT  ADD TT T THE MUMBER (I POLRTS T B RURO3H(
CONTRUR . 1T DOFS ADDT THE BT T T0E 20007 DERSTTY RWRL35]
FIMALLY i"F'I‘ITi'HxIH'l), FOWREYER . THTS LS ANALUGHUS TH THE USE RWRGBE 2
T TR BEEVBARRAL COORTER, T - CRNROZ5®
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o000 M?:Z, 27 RWRQO443C
20900 U=2,22 RWR (4 4.4.0)
TREIK (! “ ) LLELMAX Y GO TD 900 RWRO445(
BAX =K {4, M) RWRO4460
SOLONTINUR RWRO4470
RWRO4480

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ REWRO4490
RWRO4500

PLASE f—7 RWRO45 10

RWRO4520

THE NXIN, M) ARRAY MUST HF CLEARED AFTER EACH CONTUUR OTHERWISE RWRO4530
“Hi RETRACE STOPPING VALUFS FOR THE PREVIUUS CONTOURS WOULD RWRO4540
PREVENT THE FUTURE CUNIJURS FROM BEING PLUTTED. RWR0O4550
RWRO4560
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ RWRO4570
RWRO&580

Ny RWRO4590
i) , 22 RWRO4600
H{g,M)=0 RWRQ4610
RWRO4620

T e e e o e e e e e e e e e e e e o ot e e e — D WRO4630
RWRO4 640

PHASE 1-3 RWRO4650
RWRO4 660

CAL W*A ES THE VALUE WHICH IS SEARCHED FOR (WITHIN A RWRO4670
:/HJ HETICAL CIRCUMSCRIBEDN OVFRLAY GRIO)y, TU PRUDUCE THE RWRO46H0
VENSTTY PF“C%N? CONTOUR REQUESTED. RWRO4690
RWRO4T00
———————————————————————————————————————————————————————————————————————— RWRO4T10
RWROALT20

C=NMAXROT (KT RWRO4730
) :MAX RWRO4T40
RWRO4T750

RWRC4 760

0 996 RWROATTO
0 RWRO4780
RWRO4T790
—————————————————————————————————————————————————————————————————— RWRO4800
RWRO4E10

PHASE -4 RWRO4H20
RWRO4830
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CENTER (IR CORNERS. RWRO4870
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L o g
L G0 TO (950,941,941 ,951 ) ,KK
e} IXIP=X{1P)#1000
CIXTIP)L=X(1P=1)%1000
L IF(IXTP=IXIPL)943,942,943
gy XU=X(1P)
- YU=SORT(ARS{15.49997~XU%XU))
YUSSTGN(YU,Y(IP))
VIF(Y(IP)YLFO. 0.)
L 60 TO 947
F43 TANG=(Y(IP)=Y(IP=1))/(X(IP)=X(IP=1))

YU=STIGNIYU,Y(1P=1))

n_v.__.__—,_—...._a_..-..._‘_,._._..._....._...._A_....___.__..__,_-‘_.__.____,__-......__.....-.‘.___..__..__.‘_.__,_...__.....___._._

STATEMENT 944 COMES FRUM THE SLOPE INTERCEPT FORMULA OF
THE LINE, Y=SLOPE*X+H.

_-_—u_._...._-—.-—._———-.-._._--.-—.-.——--.r.__—-_..-..,..——-.._u.-..-..—mu.-,_,-._—._.-—.-..—--u,_.—r_—-.,.—.-.-.-._.-_a_._.___

FORMULA
THI

SURSTITUTION 0OF THE SLOPE
OF A CIRCLE, X##2+Yswk2=Rukp,
RESOLVES AS FOLLOWS=--=

INTERCEPT
AND SOLVING

INTO THE EQUATIUN
QUADRATIC FOR X

___..—.—-.__._.__._.__...__.__—a_,_,_.___._-_...__....._..___—..-._..___-..._....__—-.....o..__.-.--.-..__.-u....-.__..,_f—__

WUSL:SDRT{AHS(15.49Q97*(1.+TANG*TANG}—H*H))
TR=—=P=TANG

OVR=] .+TANG=TANG

LUL=(TR=-0NSL)/NVR

AZ={TR+QDSL) /DVR

e o S e —— e __.._.-.-.....___..._..__....,_,__._.._......___,.,..,.,..___._._.._.__..._._.___._...___‘__.____...

THTS IS A TEST T0 DETERMINE WHICH OF THE TWU SOLUTTIONS
FOR THE QUADRATIC IS PROPFRLY PUSITIONED BEIWEEN THE TwWO
VALUES OF X WITHOUT AND WITHIN THE CIRCLE.

'IF(((X(TP—l).LF.XU]J.AND.(XU].LF.X(IP}}).UR.((x(lp).LE.XU1J.ANU.
PIXULLLE.X(IP=1)))) GO TO 945
XU=X172
30T0 946
P =X
g (U=TANG=XU+R

.._..___.__...__._____.....___‘_,_.__.._.____...,.,,.___,,__.__._.._,___._.______.__,._.__,_,,.,,__._.__...__.._,_,.____.

RWRO541¢
RWROS54 2(
RWRO543(
RWRO5 4 4(
RWRO545¢(
RWRO546(
RWROS47(
RWRO548(
RWROL549¢
RWRO550¢
RWR0O551¢
RWRO5520
RWRO5530
RWRO5540
RWRO5550
RWRO5560
RWRO5570
RWROS55H(
RWRObLHY

RWROLS600
RWRO5610
RWRO5620
RWRO5630
RWRO5640
RWRO5650
RWROL5660
RWROS5670
RWEO5680
RWRO5690
RWRO5700
RWROS710
RWROSLT20
RWRO5730
RWRO5740
RWRO5750
RWROST760
RWROST770
RWRO5780
RWROS790
RWRO5800
RWRO5810
RWROL5820
RWROL830
RWRO5840
RWRO5850
RWRO5860
RWRO5870
RWRObEHO
RWROL890
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W T :
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12 1FIKK=3)949,948,952 RWROE900 |

FCALL PLOT(XUsYU,2) RWR0O%910
CALL PLOT(XUsYU,y3) RWR0O5920 .
40 TN 952 RWRO5930

gCALL PLOT(XU,YUs3) RWR05940

o CALL PLOTUX(IP).Y(IP),2) RWR05950

JUTFEIXCTIP)CEQLXIL))LANDL(Y{IP)EDLYIL))) GO TO 960 RWRO5960

2 CONTINUF RWRO5970
#0 TO (953,960),LAST RWRO5980

FUIF(M=72)960,960,954 RWRO5990

4 CALL PLOTEX(1)sY(1)43) RWRO6000

gel=1 RWRO6010

L KP=4 RWR0O6020

4KC=3 RWRO6030

VRCALL LOOK(KPyKCyJsMyI4PPC) RWRO6040

CAST=2 RWROAD
LE) TO 940 RWRO U660

0 UINTINUF RURO60TO
&N TO 980 KWR0O6080

O WITE(H,971) A RWRO6090

OFORMAT ('O, "CONTOUR REQUESTEND PRODUCES A SEARCH FOR A DENSITY POINRWRO6100
JTVALUE EQUUIVALENT TO ZERO-- THIS CONTOUR WAS OMITTED FRUOM THE PLRWRO6110

goT'/' AND FRUM THE PLOT LABEL OF PLOT SEQUENCE',F5.0) RWR06120
20 NNTINUF RWRO6130
CALL LAREL (KI2) RWRU6 140
&1 TO 1 RWRUG150
OWMITE(&,99]) RWRO6160 .
JFORMAT(Y 'y tA TRAILER OR HEADER CARD WAS CARRIED THROUGH THE! RWROE1T0
?fSTRIKE REURTIENTING COMPUTATION. ') RWRO61H0
T#NTD 99 RWROA190
Y WRITFI6,993) Jdd,A RWR06200

i FORMAT(Y ' '0RIENTATION DATUM NUMBER ',144' PUNCHED GREATER THAN 3RWR06210
ﬂhﬂ DEGRFES FOR THE BEARING (IR 90 DEGREES FOR THE DIP/PLUNGE.'/' ',RWR06220

FIPLOT NUMRER ', F5,0) RWR0O6230
TBEAD(5,994) (NOGN (K1) ,K1=1,20) RWR06240
WHEORMAT ( 20A4 ) RWRO6250
WAITF(6,995) (NOGD(KL),K1=1,20) RWRO6260
SFIRMAT(Y VyINEXT CARD TS == 1,20A04/) RWRO6270
¥ TD 99 RWRO6280
¢ WIITE(6,997) TOPCI,A RWRO6290
7 FIRMAT('Q' 3 *CONTOURS LARGER THAN '",F&.2,' ARE NOT DRAWN ON THE PLORWRO6300
BT OF ', F5.0) RWRO6310
CiLL LARFL (KI2) RWR0O6320
# 10 1 ) RWR06330
M CLL PLOT(0.040.0,999) RWR0O6340
X70P RWRO6350
E\D RWRO6360
%

10K
Xl

1=
o

k
Tk

4l

.kiﬁﬁﬂ}
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RALE LG

FAPRPS SN NIRCANIZCIN SYRP NI WSS S S5 YN SR ARU S S SN0 s B0 5Ot < U v SO USRS

URROLTTINE CLEAR RWRCE370
OMMON DUMMY (627 9) RWRO6380
RWRO6390
O R WR 06 400
RWROG6410
SUBROUTTINE CLEAR —==CLEARS COMMON STORAGE., RWROEL20
RWRO6430 .

Bk R R 06 440
RWRO6450
D01 T=1,6279 RWROB4L60
FOUMMY (19=0.0 RWRO64TO
RETURN RWRO6480
END RWRO6490
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B R e e

o

UBROUTTNE CIRCLE(ISRyKSRA,SYM) RWRO6500 |
RWRO6510
e o dle als ple e me e e 3l she sle sie sie e sje sie sle ool oo slesje Bjese e gl AT e e e e e 3l e sle i e e s el A ol sle sle sl e Ha s Sese e He e e Ne R A HRWRO6 l_-) 2 (]
RWRO6EL530
THF CIRCLE SUBROUTINE PRODUCES A CIRCLE OF 20 CM. RWRO6540
NIAMETER WITH TwWwD LINES AT RIGHT ANGLES RUNNING THE FULL RWRO&G550
NIAMETER AND LABELED Ny Ey Sy AND Wy CLOCKWISE (IF ISR IS RWRO6560
LESS THAN OR EOQUAL TU ZFERO) OR A REFERENCE LINE ABOVE THE E-WRWRO6570
LINE (IF ISR IS GREATER THEN ZERD). RWRO6GL580
RWRO6590
i e e sfe sl = wie sle ol 3 e 3 ale sl sz et ol e e e e ol e e we e ne sl e e s Ao g sk e sk Moo ek oo e e e ne mees sk R P WROG600
RWR0O6610
NTEGER SYM(2) RWRO&66Z20
IMENSINON SRA(Z?)4KSRA(2Z2) RWRO6630
CALL PLOT(14.043=12.04-3) RWRO6640
ALL PLOT(0.04642,-3) RWRO6650
ALL PLOT(3.937,0,0,3) RWRO6660
N1l I1=1,10000 RWRO66TO
=1 RWRO6680
=R%0 00062820 RWRO6690
(1=3,937%C0O5(R) RWRO&GTOO
11=3.937T%5IN(R) RWRO&TLO
ALL PLOT(X1,Y1,2) RWRO&6T20
TALL PLOTEXLY1.3) RWROGBT30
IFIISR}IZ.2,3 RWROGTA40O .
“ALL SYMAOL(4.00,-0.15,0.3469,0.0,-1) RWRO6THO
“ALL PLOT(3.937,0.0,3) RWRO6T6HO
SALL PLOT(=3.937,0.0,2) RWRO6TTO
IFIISR)4,4,5 RWRO6T780
CALL SYMROL(=4.17;,-0.15,0.2,102,0.0,=1) RWRO6T790
CALL SYMBOL(=0.0944.00,0.3+85,0.0,-1) RWRO&680D0 .
CALL PLOT(0.0,3.937,:3) RWRO&6BLO
CALL PLOT(0.04=3.937+2) RWRO&EHZ0
IF(ISR)bB 647 RWRO6H30
CALL SYMROL(=0.09,-4.30,0.3,98,0.0,-1) RWRO6840
ETURN RWRO6B50
RWRO6860
—————————————————————————————————————————————————————————————————— RWRO68TO
RWRO&6BEO
THIS PART OF THE CIRCLE RNOUTINE 1S5 TO PRUDUCE A (ONE=-HALF RWROGE90
INCH) REFERENCE LINE OUTSTIDE THE CIRCLE AT THE GIVEN RWRO&EQ00

ANGLE-—-KSRA, IF TSR IS GREATER THAN ZERO.

..__...__._.__...._.__._,__..,_,_.....____.....-.u...__—.--—n—n—--———-—+—.—-a-——---——--——--—a---—-————---——————--—-

£0 L4
T- (KSR
SRALT)
£ TO

270110 Q%9

1=)y

AlT)-

= (450-KSRA(I))*=0.01745
1.3

Lty

RWRO&6910
RWRO&GZ20
RWRO6930
RWRO6940
RWRO6450
RWRO6960
RWROGSITO

RWRO6980



el

R3=X2-0.725

{1y Y1e3)
1 1e¥1l52)
LTe2) GO T 14
VR EYE

ALL SYMBOL{X3,Y3,0,2,SYM(1)50.0,2)

|t
AN
O

RWRO69G0
RWROTO00

RWRO7010 .

RWROTQ20

RWROTO30 ..

RWROT7040
RWROT0O50
RWROT060
RWROTOTO .
RWROTO80
RWRO7090
RWRO7 100
RWROT110
RWROT 120
RWROT7130
RWROT 140

RWRO7L150 ..

RWROTL60

RWROT7L170O



RLLE el

PSAPRARR ARV £ ¥ g o AP 7 P E NN O I E g

SRR . NP 30 U ERE SRR N S 37 0 =S

SUBROUTINE LABFLIKIZ) RWROT7180
COMMON X {16001,V {1600),C1(16),VI(23),H{23),1C(22,27), RWRO7190
SKS L1000 KD L1000 3 K{23,523) 3 J1yNMAXyNC 5 NM RWROT200
DIMENSTION L(L17),d(17) RVIRGT210
RWROT220
ok st ek x #RWROT230
RWROT 240
THE LABEL SURROUTINE WRITES BELOW THE 20 (M. CIRCLE THE RWROT7250
LARFL FROM THE LAREL CARD ON THE FIRST LINE AND ON THE NEXT RWRO77260
THREE LINES 1T WRITES THE TOTAL NUMBER OF PUINTS AND THE RWROT270
COMTOURTRNG VALUES. RWROT7 280
RWRO7290
: ! e s e 12 sl <) : | b4 1A i R AR WROT 300
RWRO731
CALL PLOTI=4.10,=4.75,-3) oot o
f o )
READS AMD PRINTS THE LARFL GIVEN BY THE PROGRAMMER, R0 7 340

READ{Z LS INI yN=1,12)

FORMAT { 1 2A4)

CALL SYMBOLID.050.0,0.3:J50.0.48)

P:\\I;\p/

CALL NUMBERLO.,O,-0.4,0.2y24,0.0,-1)

ARRAY IR SPELLS DUT——POINTS,

GUTRUT.,

Li1)=R7

L{2)=8646

{3 )=773

LiL)=85

L {B5)=99

L 161=98

LT =107

I8y =64

L{9) =67

A0y =86

L {11)=85

Si1l25=99

13 =86

14 )y=100

L{ib =89

16 =98

A17y=122

T=0,85

02 M=1417

'ALL SYMBOLIE,~0,.4,0.Z2:L{M},0,0,s—

+0. 14

[
151

RWROT350
RHUROT7360
RWROT370
RWRO7380
RWR0O7390
RURO 7400
RWROT7410
OTTEDRWROT7420
RWROT430
RWRO 7440
RWKOT450
RWROT460
RWROT7470
LWROT4B0
RWRO7T490
RWRO7500
RWROTH10
RWRO7520
RWROT7530
WROT540
RWRO7550
RWROT7560
RWROTST70
RWROTHHD
RWROT590
RWROT600
RWROT610
WRO7620
RWRO7630
RWROT640
RWRO7650
RWROT660

CONTOURS—=-BELOW THE PL



—PAGE Tth

P L. . W T R A R W .. Y.\

i PLOTS THE CONTOURING VALUES
# RELOW THE PLOTTED NUTPUT.

W IF(KIZ.LT.NC)
W ONN=5
1F(NC“5’31494
3 NN=NC
q £=3.29
NR=1
JC=CI(1)*#100.

NC=KIZ2=-1

IF{JC.GT.0) GO TO &
SNB=2
6 NN 12 M=NP NN

(UP TO

CALL NUMBER(E;=0.4,0.2,C1(M)s0.0,2)

o JC=CI(M)#*10,
T IF(JC=10)1049,7
?IF(JC—IOO)ngyB
g F=F+0.AR
® 60 TO 11
G E=E+0.7
, GO TO 11
6 F=E+0.53
WocALL
2 E=F+0,34
[FINC=-5)24,24,13
2 IFINC=13)14,14,15
i NN=NC
GO TO 16
§NN=12
& NR=6
A==0.8
12 20,0
N0 23 M=NRyNN
CALL NUMBER(E,By0.2,CI1(M),0.0,2)
JC=CI (M)*10.
S IF(JC-10)21,20,18
£ 1F(JC=100)20,19,19

3 F=E+0.88
160 TO 22

@l F=E+0.7

60 TO 22

[LE=E+0.53

3 CALL SYMBOL(EsB40.2,108,0.0,-1)
31;=H+0.34

IFINC=12126426,424
o IF(NN=NC)25,26,26
§R==1.7

NN=NC

NR=13

152

SYMBOL(Ey=0.4,0.2,108,0.04~1)

3 LINES IF NECESSARY)

RWROT 670
RWRO7680
RWROT7690
RWRO7700
RWRO7710
RWROT720
RWRO7730
RWRO7740
RWROT750
RWRO7T760
RWROT7770
RWROTTHO
RWROTT90
RWRO TR

RWRU (8.

RWROTHEZ20
RWROT7830
RWROTE40
RWROTHE50
RWROTH60
RWROTHTO
RWROTH80
RUROTBY0
RWROT900
RWRO7910
RWROT920
RWRO7930
RWROT940
RWROT7950
RWROT960
RWROT970
RWRO7980
RWR0O7990
RWROBOOO
RWROB010
RWROB020
RWROB0O30
RWROBO40
RWROBO50
RWROEBO60O
RWROBOTO
RWROBOHO
RWROBOYO
RWROB100
RWROB110
RWROBLZ20
RWRO8 130
RWROB140
RWROB150



SPAGE 166

RWROS 160
RWROB170 .
RWROB1860"
RWROB190

I



Pl L EE

SUBRIOL

COmMMON X

1(;-{

2000

SURROUT
RADIUS

ITTNE VHARRY

{1600 ,Y{1600),
DiLoon

5 1<

3307

G

l f\~‘L—J.523

I M:L :[\

+0.3937

/0

0

NE
OF EACH 1

NETERMINES

“E DA

-

-V{NL1})}11

),‘\( 3y

YHARRY TALLIfS

CMe

WHETHER

ORDINATE LINE

OR EQUAL
A POINT.

LR -

730730

a0 q }_Os 10

Cl
23

(16)
3iyJ1sN

INT

X 1S

TO THE

AH

{VINL)
VALUE

ECTION

POSITIVE

DATA POLINTS

VERTICAL)
0F THE

yVIZ3 ) HI23),10(22:,22)

MAX s NC 5 MM

WITHIN
OF A 22 BY 22

R NEGATIVE.

WHTCH

A

C"f) @

IS

1

JUST
NEGATIVE X COURDINATE

GR

CN

IR,

RWROD& 200
RWROBZ21C
RWR0O8220
RWRO823C

R WR0O8 240

By

RWROE25C
RWROB260
RWROHB27C
RWR08 280

R RWROB290

RWRQOB300
RWRO8310C
RWRO#™
Rt e
SR

R 8 2
RWROB350
RWROB37C
RWROB380
RWRO8390
RWROE400
RWRO841C
RiROB420
RWROE43()
RWRD&440
RWROB450

¥l

CRCERWROB460

RWROE4TC
RWROB4B0
RWROH490

RWRQOE500
RWROB51G

AR ERWR 08520

PNRO&J3O
BWROB540
RWROHHSC

R WR 08560

RWRO8H7C
RWROE58U
RWROB59C
RWROG600
RWROB61C
RWROB620
RWROB63C

CORRWR OB 640

Iy

RWROB65C
RWRO8660
RWROB6TC
RWROB680



RWROB8690

Kk RWROBTO0

RWROE710

SECTION  C RWRO8720
RWROE 730
FINDS THE ORDINATE LINE (V(NL), VERTICAL) WHICH IS JUST RWROBT40
GREATER THAN OR EOUAL TN THE VALUE OF THE POSITIVE X COURDINARWROS750
NF THE DATA POINT. RWROBT60
RWROST 70
2 CEEEEE s . : CRRWROBT 80
RWROST90
F (X (23 =V{N1) 130,230,721 RWROBBOO
NI=NT RWROBS10
IR NI~ 23)20,204:600 RWRORA YD
RIWRO»
s 1 i l : SRR U
AHROBE .
SECTION D RWROBH60
RUROBET0
DETERMINES WHETHER Y 1S POSITIVE OR NEGATIVE. RUROHEE0

RWRO8 8BS0

SERWROBS00

RWRO8910
RWROBG20
RWROB930
RWROHBI40

R RWROB8950

RWROB260

SECTION  E RWROE970
RWROB980

FINDS THFE ABSCISSA LINE (H{M1), HORIZONTAL WHICH IS JUST RWROB990

LESS THAN OR EQUAL TO THE VALUE OF THE NEGATIVE Y COORDINATE RWROY000

OF THE DATA POINT. RWROGOLO
RWRO9OZ20

G 3 i % R WR 09030
RWRO9040

FIY{g21-H{M1)1 141604560 RWRO9050
it=Mlel RWRO9060
FiML-22140,40,600 RWRO9OTO
RWROI0EO

) " ok RWR 09090

RWRO9LOO

SFCTION F RWROG110
RWROGL20

ETNDS THE ABSCISSA LINFE (H{M1), HORIZONTAL WHICH IS JUST RWR09130
GREATER THAN DR FQUAL TO THE VALUE OF THE POSTTIVE Y RWRO9L40
CONRDIMATE OF THE DATA POINT. RWROG 150
RWRO9160

‘ e sl ek 5253 ; ; A3 kS R ::_: RWRO9170




4 RWROY |
O [F(Y(U2)=HIML))A0,60,51 RWROSG!
St M1=M1-1 RWRO9:

[F{MI=-1)600,50,50 RWRO9:
RWRO9:;

318 216 22 2% 2je e 2o le e st e sle sr e e sle s ale sl e e e ale s e Stz e sl ¢ 38 3ie e A8 e 3 e 2l e e e sl sl se sle sl e aleslz sl ole ol ol e sleae vl Mool de e sk RWRO9:
~ RWR09:

SECTION G RWRO9:
RWRO9

TALLIES POINTS ABOUT THFE ORIGIN FOR DATA POINTS ON THE URIGINRWRO9:
RWRO9 2

S %2 8 218 e I8 2 e Az Az 3l s s e e sl ol e e e e ale ale ole e e e ol e e sl sle e sl 36 31 e 3o 346 it 3 e 9lE e 3 e azale xe e sz e e 3le sle sl v e ol el sk e Ne ok RWROS9Z

' RWRO
60 TF(X(U2))62461462
6l IF(Y(J2))62,103,62 Vi
628 IF(VI12)=VINL) )63 ,64,64 ik
63 IF(H(12)=H(ML)) 100,400,400 RHROY 2
G TF(H(12)=-H(M1))200,300,300 RWROGZ
3 RWR093

j@ Sl B2 BT S e N2 Sl Bl A BN Ne Mg Be e e Be e e 2 2o e sl e ale sl e sle sle e dle sle sle e ofe Al e e e s sle sl sleale sl ol ale sl ale sle e sle sle e ik ste sl sl st ok ol e RWRO93

‘ RWR0O9 3

COMPUTATION FOR QUADRANT 1. RWRO93

RWRO94

SR SRS AT A0 38 N A N e A ag 2 Ao e e s dle sle He sl e sle sle sl nle e sl v e sl de nle oo e v ole ol e sl o e gl s4e e siezle 3z sje sie ole ole sl 3l sl e e ol ote el e sk sl sk RWRO94
RWRO94

28 TFIVINL)=X(J2))500,101,102 RWRO94
fol TF({H(ML)I=-Y(J2))500,103,104 RWRO94
o2 IF({H(ML)=-Y(J2))500,105,106 RWROS4
(03 KINL,MI)=K(NLsM1)+100 RWROG4
S OK(NTGMIL+1)=K(NL,MI+1)+100 RWROY4
KINL,MI=-1)=K{NLyM1=1)+100 RWROSG4
KIN1-1,M1)=K(N1=-1,M1)+100 RWRO94

COKINL+YT ML) =K INL+L,ML)+100 RWRO9S

L GO TO 600 RWRO95
fof KINL,ML)=K(NL1,M1)+100 RWRO9S5

KINLsMI+1)=K(N1,M1+1)+100 RWRO95

GO TO 600 RWRO95

[ KIN1,M1L)=K(NL,M1)+100 RWRO9S5
KINI=14M1)=K(N1=1,M1)+100 RWRO95

GO TO &00 RWRO95

(06 P=SORT((ARSIX(J2)=VINL))*=2)+(ARS(Y (J2)=H(M1))%:x2)) RWROG5
. R=SORT((ARSIX(J2)=VINL=1)}#%2 )+ (ABS(Y(J2)=H(ML))*%2)) RWRO95

| C=SORT((ABSIX(J2)=VINL=1))%%2)4 (ABS{Y(J2)=H(ML+L))%%2)) RWRO96
W=SORT({ARS(X(J2)=VINL) )uk2)+ (ARS(Y(J2)=H(ML+1))#%x2)) RWRO96
TE(0.39370-P)108,107,107 RWRO96
07 KINL,ML)=K(N1,M1)+100 RURO96
108 IF1{0.29370-R)110,109,109 RWRO96:
/09 K(NL=1,M1)=K(N1=1,M1)+100 RWRO96!
”0IF(O.BUETOﬂﬂ)ll?,lll,lll RWRO96¢

156
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A I Y e e e

202 s s 2l s 2l s dle o sl e e e Hede el devied s

{ COMRTTATITIN EOR

; i< e sl B s e o o
1
200 TF (VUMY =)y 202,701,500
L | JF(H(N1)~Y[!’)}50H,1H s 204

a0 II(*(ﬂ])—V{l)))“ﬂﬂ.#n%,?nh‘n_ﬁ

264 K (11, M=K (NL, M) ) +100
S S I = T e v e
!1 G T[‘J 600

X YN RS 1 =T Y e s 4T+
; |( 1] g M1 )= V(m1+1,M])+1ﬁﬂ

OUATIANT 7,77

Li+ion -

e b ahe 0 oE T ol ol T T b e e A e PR PO s o DR e 2la a)a .
1 38 308 % sl sl e sl ol ste e se sos e slesla vl e 5N AT Al el sl b ok sl E

B AR R e e s e e s sl sl e sle sl s ne e s Ao e ey

e ———— e

P‘JI-{(JQ}(&?
RHRO9AHE
RUKROG6 Y
RWROYTO
REROOT |

AP WRO9T 2

I’UI'(J‘)'(“}
Hta'lxnm T4
AWRO9Ts

3 3 e e e A s sl sl Sl sles e s PRGOS T 6

RUROGTT
RWROGT
R UG

TEnT

L
Ik U'-‘ll,.‘
REO98 3¢

TREE OGB4

OGS

:; T Ao e RWROYTG
as =\l|T(fAHﬂ(Y(J?J+V(hH)) 2V LARKLY (A2 ) =1 (ML) sk ) ) RURO9H T
uEQWflttRVKTVtJJTFV{NTW) 9)+(AH§(V(|r}—H(h111))ar/)>"'“ PR OO 8
W= H“"f(“%%(%(n?‘~V(N1li '*?)k(AH“(Y(J#)*I(Hl#I)) 7)) RUROYHY
'*“S*WTﬂﬂT' (T2 =N TR U YR RS (Y (A2 )Y =L T *w>“ RHROGQG

. = LAGTTO=R) 208,207,207 HWRO99 L
h577€ﬁu;,u|r““rwj,w OFI00 T o 0 TRWROGG7h
08 Ir(h..mafﬂwf)/1ﬂ,»ﬂ“,2nw RWRO9930
20F KA i+ =k (NI, <1 00 s . CRWEOYY4
vhe 1F(0 ?Q”YW—U}’1P-H]1, 211 RWIOY9GH 0
o I B IR P I B N AT e ey = T RWRO99G0
'fQ TF(O. ?L) T =P ) H00, 213,213 {09970
;*; KINT+T ML TR (N +1 s M w160 o o S R T C T
A OGN TH oa00 AR P EAR S
- B ) N i ' KRR L0000
'\; oo B sl e sl sle s S e s ¢ 2B AT AR e e He N e e sleale olesle sl e o sleale el s RERIONOTO
o - pe—— TRERLIGOZ0
N COMBPUTATION FOR OUANL UANT 3, R 10020

s e ale ole 2o ol slesle sl ale e e st ae B R N R R LT s a,:n:. RENE e ,: e

o8 TF(VIN1)=X(J2})302, B0, 500 - . . o

) TR RV =Y T ) 304,703, 500 n
VI TF(H 1) =Y 2 ) -’;f'lcn'%u'1'w,.JfJU o o
“TWWK?W?HWHTH+WH - -
4 KINL 0 =T )=/ (N, fil=1 ) +100

}TTF“']’!‘3_".*‘5"fm_"“'_"h_'_” N == .

CANT s ML) sIC(RL MY )+ 1!}()

‘ (N1 I =R TR T y MY TN S - 2 -
mf(i.TH 600

L."‘:..' e - = = =

5 L e S e . . B e 4

b |

RARTOO40

#* .“' 'I\lrii‘ TonH()

RWH 10060
_RWR10070
CRWIELOOBD
RWH 10090

CRHRTOTO0

RWKLIOL10
RWRLOL20
RUWRLIOL130
Rl 10140
_RWI10150
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06 GO TN &00
c=$mRTc(Aﬂscfo?)~V(N1>)**2)+(ARS(Y(J2)»H(M1))**2))
stmRT{fAHS(X(JE)—V(Nl}J**E)+(ARS(Y(J2)—H{MI—1))**2))
”=SQRT((AHS(N(J?J—V(NI+1))**?)+(ABS(Y{J2)—H(M1~1))“*2?)
H=SQRT(fAHS{X(J?)—V(N1+1))**2)+€ABS(Y(J2J"H(M1J)**2))

 IF(0.39370-C) 308,307,307

12 KINL1sM1)=K(NL,M1)+100

:&IF{0.3937n~w)310,309,309

M K(NL,M1=1)=KI(N1,M1~1)+100

@ 1F(0.39370-P)312,311,311

lKtN1+1,M1—1)=KtN1+1,M1—1)+100
2 IF(0.39370-B)600,313,313
3KtN1+1,M1J=K(N1+1,M1}+1oo

;60 TO &00

e e sl e ole e sl sl st s 3 38 s el e sl sl sl e sl sk 3 e e sl slene ol sl sl e sl sle st s 32 308 sle 2z 32 ol e e ol e le sl e ale A e e slesie e e e

COMPUTATION FOR QUADRANT 4o

RWR10150
RWR10160
RWRLO170
RWR10180
RWR1OQ190
RWR10200
RWR10210
RWR10220
RWR10230
RWR10240
RWR10250
RWR 102
RWH T

Rul Ly

e LBz

R ARWR L0300

RWR10310
RWR10320
RWR10330

et e g s sl dle sl vle e gl sl e e oe e 2ie sz sle sle sle e e e ste sz e 36 3 3 32 3le 3le a0 s sl sk o sl ole ale ok e st 318 323t e s ok she ol sle sie ole ol ezl ol e sl s sk RWR10324 0

IFCVINT) =X (J2))500,401,402
[FIHIM1)=-Y(J2))404,103,500
[F(HIMI) =Y (J2))406,405,500
CKIONL ML) =K (N1,M1)+100
CKINLyMI=1)=K(N1,M1=-1)+100
GO TO 600
RINLsM1)=K(NL1,ML)+100
KINL=1,M1)=K(N1=1,M1)+100
GO-TOD 400
.N=SQRT{EAHS(X(J?)—V(NIJ}**2}+(ARS(Y(J2)“H(M1J)**2))
“D:S@RT({AHS{X(J?)~V(N1)J**21+rnRS(Y(J2>—H(M1~1})**21J
H=SDRT(IAHS(X(JR)—V(NI-II)**2)+(ABS[Y(J2)*H(M1ﬂl))**2))
C=SORT((AHS(X{J2}—V(N1—1))*$?)+(ABS(Y(J2)—H{M1))**2))
TF(0.29370-W)408,407,407
PRINL,MI) =K (NL,ML)+100
_F(0.39370-P)410,409,409
~UNL,MI=1)=K(N1,M1=1)+100
ALF(0.39370-B)412,411,411
LEINL=1,M)=1)=K(N1-1,M1~1)+100
LLF(0.39370-C)600,413,413
3A(NLI=1,M])=K{NI=1,M1)+100
50 TO 600
KARITE(6,501)

W 1, S

~

LFORMAT(Y ', tA POINT WAS ENCOUNTERED BEYOND THE CIRCLE PERIMETER

PCONTINUE
RETURN
END

158

RWR10350
RWR10360
RWR10370
RWR10380
RWR10390
RWR 10400
RWR10410
RWR10420
RWR 10430
RWR L0440
RWR10450
RWR 10460

RWR10470
RWR 10480
RWR10490
RWR10500
RWR10510
RWR10520

RWR10530
RWR 10540
RWR10550 .
RWR10560
RWR10570
RWR10580

'JRWR10590

RWR10600
RWRIO&10
RWR10620
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e N IV 3D AR B,

SUBRDUTINE

CONTDUR SEARCH ROUTINE

Aa THE METHOD USED TO FIND THE FIgsT ODENSITY PUINT VALUES TO
INTOUR TS AS FOLLGOWS ——

LY A SOUARE GRID 22 CHM. ON A SIDE 15 CENTERED UN A CIRCLE OF
20 CML DIAMETER,

27 THZ GRID IS SUBDIVIDED INTO 7 CM. SQUARF CELLS THE CUORNEFRS
OF WHICH KEPRESENT NODES NR INTERSECTIONS.

3} MODE VALUES HAVE REEN ASSIGNED FROM SUBROUTINE VHARRY,

VALUE IS THE T0TAL OINTS WITHIN A 1 CM. RADIUS 0OF THE

TIMES 100,

“1OEACH CELL TS DIVIDED BY Tw0 DIAGUNALS, THE INTERSECTION
UF WHICH HAS BEEN ASSIGNED THE AVERAGE OF THE CLORNER VALUES,

5 ) PUMe EROM THE TOP AND FROM THE LEFT THE GRID |

ALUNG THE HORIZONTAL BOUNDRIES OF THE CELLS.

LA MOVES ALONG A HORIZONTAL BOUNDRY UNTIL [T HAS
IROUGH TO 1 CM. FROM THE RIGHT AND RETURNS TO THE
NisLA4TNG THE SEARCH 1 CM. BELOW THE CONCLUDED

LOBOUNDRY AND REPEATS THE PROCEDURE T0 W1THIN
THE QAJu OF THE GRID.

Do WEEN THE FIRST POINT IS FAUND THE COMPUTER ASSUMES THE CONTOUR
S BEING DRAWN FROM ABOVE AND THUS MOVES DOWNWARD 1IN THE
FOLLOWING MANNER ~-

1) CELL SIDES ARE ASSIGNED ARBITRARY NUMBERS SU THAT THE COMPUTER
RNUWS WHERE TT TS (KC= CURRENT POSTTION] AND WHERE 1T JUST WaAS
LAP= PREVIDUS POSTTION).  THUS TN THE FINAL ANALYSIS ThE
COMPUTER TS ON ONE LEG OF A TRIANGLE AND EXAMINES ThE OTHER
N NLY aNE OF WHICH IT CAN FIND THE VALUE UESTRED,

MOTE-= THE NUMBERTNG 1S AS FOLLOWS--
UPPER HALE OF THE NEGATIVELY SLOPING DIAGONAL = 4
UPPER HALE OF THE POSITIVELY SLOPING DIAGUNAL = 2

RWRLO630
RWRL0640
RWR10650
RWR10660
RWRI10670
RWR 10680
RWR10690
RWRI10700
WRI1IO710
RWRI0720
RWR1IOT730
RWR1GT740
RO
RWR 107«
RWR1077Y
RWRI1O7H
RWR g
RWR L0800

CRWRLOS10

RWR10820
RWR1O820
RWR10840
RWR10850
RWR10860
RWR10870
RWRI088Q
RWR10890
RWR10900
RWR10910
RWR10920
RWR10930 .
RWR 10940

RWR10950
RWRIO960
RWR10970
RWR10980
RWR10990
RWR11000
RWR11010

TWORKWRII020

RWR11030
RWR11040

CEIRCRRWR T 1050

RWR11060

WR11070
RWR11080
RWR11090
RWR11100
RWR11110



=Ph S TOT

e AT T e et b e 1 Ak 3 T oo

7 s b

3 (ONE CELL

OF THE GRID
LOWER HALS OF THE NEGATIVELY SLOPING DIAGUNAL = 6
LOWER HAL® OF THE POSTTIVELY SLOPING DIAGONAL = 8
IF CONTOURING FROM THE RIGHT TNWARD A VERTICAL BOUNDRY = 5
[P CONTOURING FROM THE LEFT TOWARD A VERTICAL BOUNDRY = 7
IE COMNTOURING FROM AROVE TOWARD A HORIZONTAL BOUNDRY =1
IF CONTOURING FROM BELOW TOWARD A HORIZONTAL BOUNDRY =3

25 THE CONTOUR HAS CLOSED THE SEARCH 1S REINITIATED ON THE
> s HORIZONTAL BOUNDRY BUT ONE CELL TU THE RIGHT DR
(IF ITT HAS REACHED I7TS MAXIMUM RIGHTWARD EXTENT) ON THE

LEFT=-MOST CELL 1 CM. BELOW.

3 FF THE CONTOUR DOES NOT CLOSE BUT THE ENDS M{IT THE GRID STDES
{AS PROVSION FOR OMITTING TH F CONTOUR OUTSITDE DF THE
PRIMATIVE CIRCLE IS MADE TN JOTHER PART DF THE PROGRAM)

THE CONTOURING ROUTINE DRAWS UH% LEG DOWNWARD FIRST THEN
RETURNS TO THE INITIAL PODINT AND COMPLETES THE UPWARD LEG.

L) FACH TIME A CONTOUR PASSES THROUGH A VERTICAL DR A HO I7UNTAL
CELL BDUNDRY FOR A PARTICULAR VALUE OF CONTUUR IT IS RECORDED
M THE NXUINsMY ARRAY SO THOSE FOINTS WILL NMUT BE: )SbD FDR
CONTOUR LINES OF THAT VALUE.

COMMON X (1600) ,
Exstroon),

Y{16001,C1
KD{UL000)

{160,V (23),H(23),1C{22,22},
Yo RU{U235,23) 5 1 s NMAX ,NC, NM

DIMENMSION NX{Z22.22)
COUIVALENCE {NX{1,1)Y,KS{1))
NY=h

[}
oy
-
{

RWR1112
RWR1113
RWR1L114
RWRI1IL115
RWR1I1L16
RWRL1L17
RWR1118
RWRL1I19
RWR1120
RWRL1z21
RWR1122
RWRITF™

W

RWR .,

RWR 1L
RWR1128
RWR1129
RIWR1130
RWRI131
RWR1132¢
RWR1L133
RWR 11341

FHRRWR1 L35

RWR1136¢
RWR1IL137H
RWR1138¢
RWR1139¢
RWR1 140t
RWR L1141t
RWR1142¢
RWR1143¢
RWR L1 44(
RWR1145¢(
RWR1 1L46¢(
RWR1147¢
RWR1148(
RWR1149¢(

UDTHERRWR1 150¢

RWRILI51C
RWR1152¢

RWR 1153

RWR1154(
RWR1IL55(
RWR1156C
RWR1L57¢(
RWRLL158C
RWR1159¢(
RWR1160C
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PREGE—os

e i

KC=4

GO T0O 1RO

s et e e R e e v e
TS e S e e e 2 S v ey S S i - ——

110 CONDITION CODES
KC=6, KP=32 0OR 8

TEST |
IF TEST 100 FAILED
TEST 140 FAILED
TEST 130 FAILED

KP=ANY
KP=7 OR 8 IF
KP=ANY IF

KC=1 H
KC =4,
KG=5,

T S e e e e e e - 558
__._._......_._.H_._.__a____......_..__..,,_.__..._...___.,_.____,____ -_

(TCIML, ML) LEQWKINL+1,M1)) 60 TO 111
IF((K(N]+1,Ml).LT.PPC).AND.(PPC.LT.IC(N},M1
IF((Ictml,Ml).LT.PPC).AND.(PPC.LT.K(N1+1,M1

HE TFIKC.EQ.6) GO TO 170
GO TO 185

NJ-HV:(0.2?84*Ah$(PPC~FLnAT{K(N1+1,Ml})J/AHS(

510)))=0.70711
XTI ) =VINL+L ) =HY
YOI )=H(ML)=HY

{13 Kp=KC
I(C:Z
GO Tn

T0O
T

) 1.2
112

)
)

})) GO
)) ()

180

-_.__—__--__—_._-_.-_—-_A...._-..___._-.__._.-—,-._-.._—‘_...__.__..._—.__-...-.—n_.__-._.h.;..____..._-_.__. ——

TEST 120 CONDITION CODES
KC=3, KP=ANY (R KC=4, KP=1 OR ? --
KC=6, KP=2 UR & [IF TEST 150 FAILED
KC=7, KP=ANY IF TEST 100 FAILED

._-.-.--_,_.-___._._,.,._—--..—,.._—._-nw.——._ el N A, —_
. —_ - ——— _.____.,._,,_____._._,__,.__._,__,______,_._

20 IF(ICleerJ.EQ.K(N17M1+1)) G
IF(iK(leMl+l).LT.PPC).AND
'IF((IC{NI,Ml).LT.PPC).AND
2l IF(KC.EN.3) GO TD 130
[FIKC.FO.4) 60 TO 160
GO TO 185
12 HY=(0.2784%ARS (p
1)) Iw0,.70711
KT )=V {N1)+HV
YIT)=H(M1+1)+HY
13 kp=K(
| KC=8
GO TO

TO 121
e (PPC.LT.ICINLyML))) GO TO 122
.prC.LT.K(Nl1Ml+l}JJ GO To 122

PC—FLUATIK(NI,M1+1}})/AHS(FLUAT{IC(NI,MI)-K(Nl,Ml+

180

e e e e e e e —_—— —— o R e P —— i " -
- —— ——
- ——— —— —_— —— —_ —

162

RWR121
RWRL121
RWR121
RWR121
RWR121
RWR121
RWR121
RWR121"
RWR121!
RWR121t
RWR122¢(
RWR122
Rypo
TR
RWRL &4
RWK122Y
RWR1226

FLHAT(IC(NI;MIJ—K(N1+1,MRWH1227

RWR1228
RWR1229
RWR1230
RWR1231.
RWR1232¢(
RWR1233¢
RWR1234(
RWR1235¢
RWR1236¢(
RUWR1237¢(
RWR12380
KWR12390
RWR12400
RWR1Z2410
RWR1Z2420
RWR12430
RWR 12440
RWR 12450
RWR12460
RWR12470
RWR12480
RWR12490
RWR12500
RWR12510
RWR12520
RWR12530
RWR12540
RWR12550
RWR12560
RWR12570
RWR12580
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A

TEST 130 CONDITION CODES
KC=5, KP=ANY —-= KC=2, KP=ANY IF TEST 170 FAILED
KC=3, KP=ANY IF TEST 120 FAILED
KC=8, KP=4 OR 7 IF TEST 150 FATLED

RWR1259
RWR 1260
RWR1261
RWR1262

RWR1263
RWRI1264

————————————————————————————————————————————————————————————————— RWR1265

(30 FFIICINYL ML) LEQLKINL+1,M1+1)) GO TO 131
FEUCKINIAL 4 ML+1) o LToPPC) W AND. (PPCLLT.IC(NL,M1) )
LFUCICINLyMI) WL ToPPC) o AND . {PPCLLT K (NI+1,M1+1) )

13) ZF(KC.EQ.5) GO TO 110
V=10 27845ABS (PPC=FLOAT (K(N1+1,M1+1)) ) /ABS (FLUAT (1C(NLyML) =K (N1t

gL+ ) )%0.70711
X1 =V(NL+1)=HY

) GO TO 132
) GO TO 132

YU =H(ML+1 ) +HY
(35 kP=KC

W=6

$0 TO 180

RWR1266
RWR126T71
RWR1268
RWR1269¢
RWR12701
RWRY »
[

L2 SR |
RWR Lz 1
RWR1275¢(
RWR1276(
RWR1277C
RWR1278(

——————————————————————————————————————————————————————————————————— RWR1279¢

TEST 140 CONDITION CODES
KC=2, KP=5 OR 6 AND KC=4, KP=7 (R 8

RWR1Z280¢(
RWR12810
RWR1282C
RWR12830

----------------------------------------------------------------- RWR 12840

[4C TIKINL, ML) LEQ.K(NI+1,M1)) 6O TA 141
POEKINL ML) LT oPPC) L AND W (PPCLLTLKINL+1,M1))) GO TO 142
[FOIRENT+14M1) L LTLPPC) o ANDL (PPCLLT.KINL,M1))) 6O TO 142
14/ 17IKCLEO.2) GO TO 100
fFIKC.ERN.4) GO TD 110
(42 HH=0« 393THARS (PPC=FLOAT (K(NL,M1)))/ABS (FLOAT (K(NL, ML) =K (N1+1,M1)))
XUL) =V (NL)+HH
143901 ) =H(M])
EFIMI=JK) 145,144,144
(4 ¥ (N1, M1 ) ==
195 kp=KC
Ki=3
F0 T0 180

TEST 150 CONDITION CODES
KC=6, KP=2 OR 5 AND KC=8, KP=4& (R 7

__-__.-..__-4.,,.-....__—.____-.--.«..———1......____...-._—.-,...__..__._.-._.__..,_._.._ —— e e o — —— e S ——

JS0°TF(K (N1, M1+1) JEQ.K(NT+1,M1+1)) GO TO 151

163

RWR12850
RWR12860
RWR12870
RWR12880
RWR12890
RWR1IZ900
RWR12910
RWR12920
RWR12930
RWR12940
RWR12950
RWR12960
RWR12970
RWR12980
RWR12990
RWR13000
RWR13010
RWR13020
RWR13030
RWR13040
RWR13050
RWR13060
RWR13070
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[0 P Mo bl A bag — A T A .

IF{{K(N1,M1+l).LT.PPC).AND.(PPC.LT.K(NI+1,M1+1)}J GO TU 152

IF(iH(N]+lyMl+1}.LT.PPC).AND.(PPC.LT.K(N11M1+1JJ} GO TO 152
(5] TFIKC.EQ.6) GO TO 120

[FIKC.EQ.8) GO TO 130

”j.HH:O.3q37*AHSfPPC—FLHAT(K(N1yMl+l))J/AHS(FLUAT(K(N17M1+1)—K(Nl+ly

Fi1+1)))
L KLT )=V INL ) +HH
/33 Y{I)=H(M1+1)
, TF(MI+1-JK) 155,154,164
[SHNX(N1,M14])==1
85 KP=KC
4 KC=1
G0 TO 180

..___._..._____._—.—._‘_..__-..q.-.——..._._...._-.._—__—....._—-.-.._—._,,__—-....-_—__—.-._....__-.-4_-_.__-.—__

TEST 160 CONDITION CODES
KC=4y KP=1 OR 2 IF TEST 120 FAILED
KC=8, KP=ANY IF TEST 100 FAILED

..__,.__.—...__.._._u_...._-—-_—-n_m"_u__n_"_—-.-.——__u»_._—..._-‘._,-.-—u..__a__-_._.,-........_——_...-.._.—l_,_

;5_0IF(K(N].,M].).PF(-)..'((I\J].,Ml-*-].)J GO TN 188

RWR1308¢(
RWR1309¢
RWR1310¢C
RWR1311¢
RWR1312C
RWR1313¢C
RWR13140
RWR13150
RWRL13160
RWR13170
RWR13180
RWR13190
RWRT 420(
RWR L2 L0
HKWR13220
RWR13230
RWR13240
RWR13250
RWR13260
RWR13270
RWR13280
RWR13290
RWR13300

N{VVEO.BQE?*AHS(PPC“FLUAT(K(Nl,Ml})J/AHS[FLHAT(K(NI:MII-K{NI,Ml+l)J}RWRlBBLO

L) =H(M]L)=VV
X(L)=V(ND)
IKP=KC
KL=8
60 TO 180

_..—_..__...—...-._-__._um——,—.____—u.___-_..__-..__—..__-......__——a.q...-....—..._-......._—._.__-___._.-.._.-_

TEST 170 CONDITION CODES
KC=6, KP=3 UR 8 IF TEST 110 FAILED

..__._._.__.__..._.___,....,____._,._.__...._.....__.______._______..__._.___..._,___._.._n_____,._....._,____..___,.,

15iF(K€N1+IsM1).EO.K(N1+11M1+I)} GroTo 171
WF((Krm1+1,ML).LT.PPC).ANU.!PPC.LT.K(N1+1,M1+1JJ} GO TU 172

'W|F({K€N1+1yM1+1}.LT.PPCJ.AND.{PPC.LT.K(N1+1,M1J)J GO TO 172
IF(KC.EQL.2) GO TO 130

’3bﬁ=0.3937*ABS(PPChFLUAT(K(Nl+1,Ml)JJ/ABS(FLUAT(K(N1+1,M1)-K{N1+1,

fi+1)))

YOI =H (M1 )=y
PX(T) =V (N1+1)
KP=KC

PR

A TEST TO DETERMINE A CLOSED CONTOUR.

RWR13320
RWR13330
RWR13340
RWR13350
RWR13360
RWR13370
RWR13380
RWR13390
RWR13400
RWR13410
RWR13420
RWR 13430
RWR13440
RWR 13450
RWR13460
RWR13470
RWR 13480
RWR13490
RWR13500
RWR13510

RWR13520
RWR13530
RWR13540
RWR13550
RWR13560
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188
/89

& N

AAAon A LA BT P oacTAR

TRUOXTL) eEQX{T) ) ANDL (Y (1) .FQ.Y(I))) GO TO 190

TO DETERMINE TF CONTOUR ENDS ON PERIMETER OF GRID.
[TF{ARS(X(T)).GFE.

TF(ABS(Y(1)).GE.

4.330699)

IF NO APPRUPRIATE VALUE FOUND ON TWO LEGS UF TRIANGLE THE

FOLLOWTING RESULTS==-=

ARITE(6,189)
FORMAT (10, "PREVIDUS POINT
AN ATTEMPT WAS ABDUT TO

§ STATEMENT N0,
(90 RETURN

CURKENT POINT
BE MADE TO DIVIDE

o A e T

RWR1:
RWR1:
RWR1:
RWR1:
RWR1:Z
RWR 1z
RWR1:Z
RWRLZ
RWR13
RWR12
RWR13
RWR13
RWT

RWr L
RWR13
RWR13
KWR13
RWR13
RWR13
RWR13
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AM NAME — LOCTAP

PURPOSE = THIS PROGRAM MAKES A TAPE (OF STATIUON NUMBERS, AND THE

LSER

ASSCRCIATED XY MAP COORDINATES. THE TAPE IS USED IN
CONJUNCTION WITH OTHER PROGRAMS AS A LOOK-UP TABLE.

VARTARLES -

t

LOC — A STX DIGIT INTEGER 70 LABEL THE MAPPED POSITION

[ANY NUMBER TD 999999 1S USABLE),

XC = X COURDINATE MEASURED 1IN INCHES AND DECIMAL FRACTIUNS
THERENF FROM THE WESTERN=HOST MAP BOUNDARY TO THE
STATION OF THE MFASUREMENT (I.E. PUSITIVE VALUES),

YO = ¥ COORDINATE (SAME AS FOR XC, EXCEPT MEASURED FROWM
THE SNUTHERN~AUS T BOUNDARY ) 4 |

MR- TOTAL NUMBER OF STATIOMS. VALUE MUST BE LESS THAM OR

EOUAL TO 1000,

PROGRAM CONTROL VARIABLES - NONE

PROGRAM ALGUORITHM -

1) READS MRMPY OFROM DATA CARD AND WRITES I T QN TAPE.

Z) READS vwLOCUY, BXCU, AND BYCB, SETS, IN THAT ORDER, UNTIL
UMPRSETS HAVE.HEEN READ.

3) SORTS THESE SETS IN ASCENDING ORDER OF "LOCH HMAGNITUDE.

4) WRITE THE SORTED SETS OM THE LIME PRINTER AMD THEN ON THE

TAPE.

REMARKS — A TAPE PREPARED. BY VLOCTAPY IS REQUIRED FOR PROGRAMS

GRMAPLANH AND MLINMAP! .

TNFORMATION PLACED ON THE TAPE IS UNFORMATTED;



PAGE 167
SUBPROGRAMS ~ NONE

LANGUAGE ~ FORTRAN IV, PS.

i

g
e

£

JUTPHMENT = 18HM 360/44; LEVEL 1, VERSION 3, IBM 1443 LINE
PRINTERy IBM 31442 CARD READ PUNCH AND IBM 2415-11
TAPE DRIVES, _

STORAGE kEQUIREMENTS —~ X'33107 BYTES.

TIME -~

COMPILE: 20 SECONDS,

LINKAGE EDITOR: 16 SECONDS.

TOTAL: 119 SECONDS FOR 436 LOCATION SETS.
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PROGRAM NAME - LINMAP
PURPDSE -~ TO PLOT LINEATION SYMBOLS AND PLUNGE VALUES AT
APPRUOPRIATE MAP LOCATIONS ON TRANSPARENT PAPER.

USER VARTABL

m

S -

KEMD — NUMBER OF LINEATIONS BEING READ IN FROM CARDS
{MAXIMUM POSSIBLE = 500).

NTITL = TITLE TO BE PRINTED BELOW MAP. UP TO 54 CHARACTERS
(0«4 INCHES HIGH) MAY BE USED.

Lac = LOCATION NUMBER OF STATION WHERE THE LINEATION
SYMBOL WILL BE PLOTTED {6 CHARACTERS},

BEAR — BEARING OF LINEATION (2 DIGITS MAXIMUM, RIGHT-
JUSTIFIED) . THIS VALUE MAY RANGE FROM O THROUGH
360 DEGREES.

FLG — PLUNGE OF LINEATION (2 DIGITS MAXIMUM, RIGHT-
JUSTIFIED). THIS VALUE MAY RANGE FROM O THROUGH
S0 DEGREES.

STYL = STYLE OF LINEATION (FOLD AXIS). A THREE~ FOLD

CLASSIFICATICON MAY BE USED

CLASSIFICATION MAY BE USED BASED ON THE STYLES OF

CONCERN TGO THE USER. THE USER MUST USE THE

SYMBOLS Ss Cy, AND U FOR THE CLASSIFICATION,

/= LOWER (IBEAR1) AND UPPER INCLUSIVE VALUES IN THE

IBEARZ RANGE OF BEARINGS TO BE PLOTTED,
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IpLCl
£o= LOWER (IPLGL) AND UPPER INCLUSIVE VALUES IN THE
tPLG2 RANGE OF PLUNGES TC BF PLOTTED.

Li, L, AND KHANGE - SEF PROGRAM CONTR L VARTIABLES,

e

3
O
[ep]
50

GRAM ALGORITHM - THE TOTAL NUMBRER OF LINEATIONS AND TITLE ARE
READ FROM CARDS. THEN THE LINEAR ELEMENTS ARE READ AND
STORED INTO LGOC, BEAR, PLGs AND STVYL. LINEAR ELEMENTS
THEN‘SEPARATED ACCORDING TO STYLE. THE NEXT CARD READ
CONTAINS THE STYLE TO BE PLOTTED AND A VALUE TO INDICATE
IF THE PEN IS TO BE CHANGED DURING THE PLOT. THE INCLUSIVE
RANGES FOR BEARINGS AND PLUNGES ARE READ NEXT. LIMEATIONS
OF A PARTICULAR STYLE ARE SELECTED, WHICH LIE WITHIN THE
BEARING RANGE. THIS GROUP IS THEN REDUCED TO THOSE
ATTITUDESy WHICH ARE WITHIN THE PLUNGE RANGE . IF NO VALUES
OCCURE IN SPECIFIED RANGES,; TERMINATION OF THE PROGRAM
RESULTS.

THE LOCATION TAPE IS THEN READ AND A SEARCH IS CARRIED
QUT T0 FIND MATCHING LOCATION MUMBERS BETWEEN THE LGCATIONS
FOR THE ATTITUDES AND THE LOCATIONS OF MAP COORDINATES
ON THEE LOCATION TAPE IF THE LOCATION NUMBER QF THE
ELEMENT DOES NOT OCCUR ON THE TAPE A MESSAGE IS PRINTED SO
STATING., SUCH AN ERROR WILL NGT CAUSE THE PROGRAM T0
TERMINATE, BUT THAT ELEMENT INVOLVED WILL BE MISLOCATED.

PROGRAM CONTROL VARIABLES -

L1 - CAUSES THE FOLLOWING OPERATIONS TO OCCUR DEPENDING



ON

THE

0
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VALUES BELOW:

TERMINATION OF THE PROGRAM, THIS 18 THE

If

ONLY WAY 70O TERMINATE THE PROGRAM WITHOUT

ERROR .

CONTINUE THE SAME PLOT WITH DIFFERENT
ELEMENTS FROM THE STORED DATA.

= START A NEW PLOT WITH ELEMENTS ALREADY
STORED. NOTICE ONLY ONE SET OF DATA

MAY BE USED PER RUN.

- VALUES ASSIGNED TO THIS VARIABLE DETERMINE WHICH

SPECIFIC STYLE WILL BE PLOTTED OR IF ALL DATA WILL

BE PLOTTED.

1

2

3

4

it

S GROUP STYLE.

= C GROUP STYLE.

HH

ALL DATA TOGETHER.

U GROUP STYLE.

i

NMOTE- VALUES OTHER THAN 1y, 2, 3, OR 4 WILL CAUSE RRORS.

PO

SITIVE INTEGER FROM 1 THROUGH 9 MAY BE

ASSIGNED TO THIS VARIABLE TO ALLOW PENS

TO BE CHANGED.

GR

A ZERO VALUE NEGATES THIS 0PTION.

UUP HAS A BAR ACROSS THE ARROW SHAET,

C GROUP HAS AN X ON THE SHAFT AND U GROUP HAS

AN OCTAGON ON THE SHAFT.

KHANGE ~ ANY
NOTE—- S
MARKS — F

OR EACH MAP, BOUNDARIES MUST BE ASSIGNED AS REQUIRED

USER,

THUS CARDS RWR0OL910 THROUGH RWR0O1950 MUST
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BE MODIFIED FOR EACH MAP.

SURPROGRAMS ~ NEW MEXTCO TECH COMPUTER CENTER'S SETMSG, PLOT TAPE
W/0 SENSE SWITCH AND TAPE TO PLOT ROUTINES.

LANGUAGE — FORTRAN 1V, PS.

EQUIPMENT — 1BM 360/44, LEVEL 1, VERSION 3, CALCOMP 563
CNCREMENTAL PLOTTERs 1BM 2415-1T TAPE DRIVES, 1BM 1443 LINE
PRINTER, AND I1BM 1442 CARD READER~PUNCH.

STORAGE REQUIREMENTS — X'CEFC' BYTES.

TIME -

COMPILE: 88 SECONDS.
LINKAGE EDITOR: 41 SECONDS.
TOTAL: 221 SECONDS TQ LOAD PLOT TAPE WITH PLOT OF 103

LINEAR ELEMENTS.
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~~~~~~~~~~~~~~~~~~~~~~~~~~~ LINMAP PROGRAM—— e e e —R T ES E RWROOOC
DIMENSION LOC(500Y,L00S(5006), 10(((530)9£nfU( S00),L0C2(500) , RWROOOL
SLGCA; 5G0) 20X (500),0Y{500) 4 XC (500),YC(500) ,NTITL (1&) RWRO0O02
NTEGER S/78§ iS50 /C VU '/ yBEARIS00) yBEARS(500), RHROOO3
QBEARuibCG\ BEARU(S500) ¢BEARA(S00),PLG(500), PLGS{500) ,PLGC(500), RWRO0O4
$PLGU{5LW)¢4LGﬂ(5GO),TL(JOO)yib(aﬂ?}?FP(ﬁOO)vSTYL(EDO) RWROOO5
CALL SETMSGU42, *PLACE PEN TO RIGHT AND ADVANCE PAPER-RIESE®) RWRO006E
Ti=5 RWRONDOT
10=6 RWROOOS
ITY=15% RWROO0Y
READ{TTI I IKENDy (INTITL(T)Y,I=1,14) RWROOLC
{ rDRMLT(IAqlJAuyA? RWROO11
FADITI 20 {L0C (T 4BEARLTII,PLGIIY sSTYLIT) » I=1,KEND) RIROOT -

2, iULN”T(16913¢IZ¢A1§16¢IB?127A191é$13?12,A19169IB,IZ,A19Ib,IByIZyAthmvwkﬁ
5,16,13,12,A1) RNROUL4
Li=4 RWROOLS
KTaP=0 RWROOL6
GO TO 3 RWROO17
RWROD1E

RWROO19

PLOT CONTROL CARDS RWR0OO20
RWRO021

AFTER THE DATA DECK THE USER MAY INSERT A CARD PUNCHED IN COLUMN 1RWRQO22
FOR THE FOLLOWING RESULTS=- RWR0O023
Rv 0024

G TO OTERMINATE THE PROGHAM {MUST BE THE LAST CARD IN THE DECK.) RWR0O0ZS5
RWRO026

1 TOOCONTINUE THE SAME PLOT WITH NEW DATA AS SPECIFIED BELOW. RWROO2T
- RWROOZS
CAUTION, OVERLAP OF BEARING & PLUNGE VALUES MAY OCCUR AT THIS RHRO029
POINT TF CARE IS NOT FXERCIZED. RWROO30
' RHWROO31
? TO START A NEW PLOT. RWRO032
RWROO33

: RWRD O34
FESREAD (T T L)L (NTITL(I) s 1=1514) RWRO035
IF{L1-139947,3 RWROOZ6
3J=0 RARCOS
K=0 RWRO0O38
JE=0 RWROO39
M 6 T=1,KEND RWROOG D

HROO4 1
TEST FOR SIMILAR{S)y CONCENTRIC(C) DR UNDEFINED(U) STYLE FOLDS. RWRO042

RWROO43
IF{STYL{TI).EQ.C) GO TO 5 RWRO 044
IF(STYL (I1.EQ.8) GO TO 4 RWROO045
RWRQOAE
TORES UNDEFINED STYLE FOLDS. RWROO47
RWROO04 8
K=JK+0 RWRO049
OCUIK =100 11 RWROO50
EARUGJK ) =BEAR(T) ' RWROO51
LUK =PLGIT) RWROO52Z
00 T0 ¢ RHROO53
RHUROO54
TORES SIMILAR FOLDS. RHROOSS
RWROO56

-
-~J
Lt



———— e e

b J=J+1 RWROOS57

LOCS(J)=L0C (1) RWROO58
BEARS (J)=REAR(I) RWRO059
PLGS(J)=PLGI(I) RWRO060
GO TO 6 RWROOG1

‘ RWROO6Z
STORES CONCENTRIC FOLDS. RWR0063
RWRO 064

£ K=K+l RWRO0D65
LOCC(K)=L0C (1) RWRO066
BEARC (K)=BEAR(I) RWROO6T
CPLGC(K)=PLG(I) RWROO6S
é CONTINUE RWROOGY
RURDOT

! RURGUT 1
STYLE CONTROL CARDS RWROOQT?
RWROOT 3!

" ONE OF THE FOLLOWING VALUES (OF L PUNCHED IN COLUMN 1) MUST FOLLOWRWROOT4
THE ABOVE MENTIONED PLOT CONTROL CARDS. RWROOT 5¢
RWROOT6!

1 FOR SIMILAR FOLDS OMLY. ' RWROOTT!
RWROOTS!

2 FOR CONCENTRIC FOLDS ONLY. RWROOT79(
RWROOBO(

3 FOR ALL FOLD DATA. RWROOB1(
RWROOB2Z (

& FOR FOLDS OF UNDETERMINED OR DIFFEREMT STYLES. RWR0OOB3(
RIRO084 (

FREAD(I1I,8) L,KHANGE RWRDOBS5!(
BFORMAT(211) RWROOB6(
IF(KHANGE.ED.O) GO TO 10 RWROO8T!

I THIS SECTION IS USED IN CASE THE USER WISHES TO DIFFERENTIATE RWROOBS(
THE DATA BY VARYING THE PEN SIZF OR COLOR. THIS IS ACCOMPLISHED RWROOR9(
'BY MAKING KHANGE LARGER THAN ZERO (IN COLUMN 2). RWROO90(
CALL PLOT{0.0,0.0+3) RWROO9L(
CALL PLOT(0.0,0.0,999) RWR0O092(
CALL SETMSG(10, 'CHANGE PENT) RWRO0O93(
CALL PLOT(0.0,0.,0,=3) RWRD094 (
JOREAD(ITI,11)IRFARL, IBEARZ2,IPLGL,IPLG2 RWRO095(
HEORMAT(413) RWRDO96G(
GO TO (36430432,34) L RWROO9T(
1A M=0 RWROOSE(
. RWR0O099(C
SEPARATES OUT BEARINGS WITHIN SPECIFIED INTERVAL. RWROL0OC

| RWRO101C
1200 14 I=1,J RWROL02(
CTF((BEARA(I) LLTLIBEARL) LOR (BEARA(I)JGTLIBEAR2)) GO TO 14 RWRO1030
- M=M+] RWROLO4C
PTL(M)=LOCA(I) RWR0O1050
“TB(M)=BEARA(I) RWRO106C
[ TP (M)=PLGA(I) RWRO10T0
JYCONTINUE . RWRD1080
VIF(M.NE. 0) GO TO 16 RWRO10O90
CWRITE(ITY,15) IREAR1,IREAR2 RWROL100
IKFORMAT('NO BEARING EXISTS IN THF IMTFRVAL ',14,1=1,14,1 ==SPECIFY RWRO1L10
FNEW TNTERVALS OF BEARING AND PLUNGR.!) RWRO112 0
G0TO 99 RHROL130

174



PEGETETE

SEPARATES OUT PLUNGES WITHIN THE SPECIFIED INTERVAL.
|5 N=0
DO 17 I=1,M
IF((TP{I) aLT«IPLGL)ORL(TP(I)GT.IPLG2))
N= -+,
LOCA(M)=TL(I)
BEARAIN)=TB(I)
PLGA(N)=TP(I)
|7 CONTINUE
IF(NJNE. 0) GO TO 19
WRITEECITY 918)IPLGLIPLEGE
18 FORMAT('NO PLUNGE EXISTS IN THE INTERVAL
SNEW INTERVALS OF BEARING AND PLUNGE.')
GO TO 99

GO TO 17

I’IB,I...'I,I3’I

SETS BEARING TO CALCOMP COORDINATE SYSTEM

i DO 22 I=1,N

. IF(BEARA(I)=270)21,20,20

1) BFEARA(I)=450-BEARA(I)

GO TO 22

L BEARA(I)=90=BEARA(I)

22 CONTINUE
IF(KTAP.GT.0)
KTAP=1
READ(8) MP
READ(8) (LOC2(I)4XCU{I)4YC(I) I=1,MP)

I DO 29 I=1,N
CX(1)==5
DO 25 I2=1,MP
IF(LOC2(I2)-LOCA(TI))25,

2% CX(I)=XC(I2)
CY(I)=YC(I2)

GO TO 26

25 COMTINUE

a5 IF(CX(1))127,29,29

27 WRITE(IN,28)LOCA(T)

a1 FORMAT (' LOCATION '4I6,°

8 CONTINUE
GO TO 38

GO TO 23

24'125

IS NOT ON LOCTAPY)

PLACES DATA FOR STYLES INTO A TEMPORARY ARRAY.

30 D0 31 I=1,K
LOCA(TI)=LOCC (1)
BEARA(I)=BEARCI(I)

Al PLGA(T)=PLGC(I)
J=K
GO TO 12

3200 33 I=1,.KEND
LOCA{I)=LOC(I)
BEARA(I)=BEAR(I)

33 PLGA(T)=PLG(I)
J=KEND
GO 70 12

175

~—=SPECIFY

RWROL14
RWROL1S5
RWRO1I16
RWROL17
RWR0O118
RWRO119
RWR0O120
RWROL121
RWRO122
RWRO1L23
RWRO124
RWRO1725
B0
Rwis
RWRO !
RYIRC
RWKOL 1
RWRO1322
RWRO133
RHROL34
RWR0O135
RWROL136
RWROL3Y
RWROL3SH
RWRO139
RWRO14 0
RWRO141
RWRO14 2
RWROL143
RWRO 144
RWROL145
RWRO146
RWROL14T
RWROL48
RWRO149
RWROL50
RWROL151
RWRO152
RWRO1L53
RWRQOQ1 54
RWROL55
RWROL56
RWROL157
RWRD158
RWRO159
RWRO160
RWRO161
RWROL162
RWRO163
RWRO1 64
RWROL6ES
RWRO166
RWROLET
RWRD168
RWROL6Y
RWROLTO



2% DO 35 TI=1,JK

55

35

voile

s

LOCA(I)=LOCU(T)

BEARA(I)I=BEARU(I)

PLGA(T)=PLGU(I)

J=JK

GO TO 12

DO 37 I=1,J

LOCA(T)=L0OCS(I)

RFARA(I)zBLARS(I}
(1)

" PLGA(I)=PLGS

GO 70 17
TF(L1=2144,40,39
CALL PLOT(6.0,=-30.0,-=3)

GO TO 41
CALL PLOT(22.0,0.04-3)
GO TO 42

CALL PLnT(O-DvH.O1“3}

CALL PLOT(0.0,15.19,2)

CALL PLOT(18.51,15419,2)

CALL PLOT(18.5140.0,2)

CALL PLOT (0.0,0.0,2)

CALL PLOT (0.0:0.043)

CALL SYMBDL(0.0,—l.6,0.4,NTITL,O.U;S4)

ARROW LENGTH IS 0.4 INCHES LONG AND DIP VALUE

THEREDOF.

HT=0.,4

Y3 HTS=0.,08

PI=3.141593
PI12=1.570796
HT2=HT*0.86%0.5
WD=HT2=HT%0.86%0.162
RS=SORT (WDHWD+HT 2%HT2)

y/DO 52 I=1,N

BR=BEARA (1)
ANG=BEARA (1)%0.01745
ANGTOT=ANG+ARSIN (HT2/RS)
Y=CY(T)=RS#SIN(ANGTOT)
X=CX(I)=RS$S*COS(ANGTOT)

- CALL SYMBOL (X;Y4+HT,20,BR,-1)

PLUNGE=PLGA(I)
IF(PLGA(I}JLT.10) GO TO 45

CAZCX(I)=0.045+C0S (ANG) %0 . 285

B=CY(I)-0.045+SIN(ANG)*0.285
GO TO 46

4YA=CX(1)=0.032+C0S (ANG)%0.242

R=CY(I)-04032+SIN(ANG)*0.242

YEANGLE=BR

GD T[._] (*‘-'1-7,48,49,5@}7L

YKIND=13
60 TO 51
YgKIND=04
60 TO 51
ﬂKIhJ 16
ANGL F=0
6N TN 51
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RWROL7 1
RWROLT721
RWROL173¢
RWRO174 (
RWRO175¢(
RWRO176(
RWROL77(
RWROL78¢
RWROL79¢(
RWRO180C
RWRO1BIC
B L

R 1 85¢
RWROL #4
RWR01850
RWUROQL1AA

RWRO18Y

RWROLAS.
RWRO189u
RWRO1900
RWRO1910
RWR01920
RWRO1930
RWRO194 0

SYMBOL IS A FUNCTIONRWRO1950

RWRO1960
RWRO1970
RWROL980
RWR01990
RWR02000
RWROZ0OL0
RWR02020
RWR02030
RWROZ 040
RWR0O2050
RWR0O2060
RWRO2070
RWR0O2080
RWR02090
RWR0O2100
RWR02110
RWR02120
RWR02130
RWR02140
RWR02150
RWR02160
RWR02170
RWR0O2180
RWR02190
RWR02200
RWR02210
RWR02220
RWR0O2230
RWR0224 0
RWROZ2250
RWR02260
RWR0O2270
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SYMBOL

s C
NUMBER{A,BsHTS,PLUNG

,E OU

PLIT

1T{(O.

{C XA

0

"!
(SR

Y {1

7633119‘)}

1Y,0.06

TPAGETTTET

IND, ANG

foﬂoﬁ”l,

= ey
i f f'.,

RWRO2?28
Rw&0229<
RWROZ30(
zupo?%l(
RWROZ3
<uwop)J(
RWRO234¢(
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PAGE 178

- MAPLAN

PURPOSE — PLOTS FOLIATION SYMBOL AMD DIP VALUE AT APPROPRIATE

{

LOCATIONS WITHIN THE BASE MAP BOUNDARIES.

USER VARTABLES -

ISTK

I

Lot -

LOC2 -~

XC -

PROGRAM ALGORITHM = DATA ARE RE

STRIKE OF THE FOLIATION (ANY POSITIVE INTEGER FROM O

DIP OF THE FOLIATION (ANY POSITIVE INTEGER FROM O
THROUGH 90) .,

OIP DIRECTION {USE: N FOR NORTH, S FOR SOUTH,

E FOR EASTy AND W FOR WEST, ONLY),

STATION LOCATION NUMBER (USED TU LOCATE COORDINATES)
OF ATTITUDE READ FROM DATA CARDS,

STATION LOCATION READ FROM THE TAPE CONSTRUCTED BY
THE PROGRAM #LOCTAPRII,

X COORDINATE MEASURED (IN INCHES AND DECIMAL
FRACTIONS THEREOF) FROM THE LOWER LEFT HAND CUﬁNER Ok
THE MAP TO THE STATION,

Y COORDINATE (SAME AS FOR XCj,

54 CHARACTER TITLE FOR MAP OF ATTITUDES PRODUCED BY
THE CALCOMP PLOTTCR.

i

AD INTO ARRAYS AND VARIABLE ABOVE.

i

A SEARCH IS EXECUTED BETWEEN THE LOCATION NUMBER

ACCOMPANYING EACH OF THE PLANAR ELEMENTS AND THOSE ON THE

LOCATION TAPE. WHEN EQUALITY IS ACHIEVED THE COORDINATES

ARE STORED IN ARRAYS., THE MAP PERIMETER {(SEF REMARKS) IS



PAGE 179 -
THEN PLOTTED AND THE TITLE IS WRITTEN BELOW THE MAP,
THE ATTITUDES ARE THEN PLOTTED AT THE LOCATION OF THE X,Y
COORDINATES FOR THAT LOCATION
PROGRAM CONTROL OATA CARDS -
THE LAST CARD OF THE DATA DECK MUST BE A BLANK TRAILER CARD,
REMARKS ~ FOR EACH INDIVIDUAL MAP, THE MAP CORNER COORDINATES
ON PROGRAM CARDS RWROQ790 THROUGH RWR0O0830 MUST BE CHANGUD
TO SUIT THE USERS BASE MaP.
SUBPROGRAMS — CALCOMP 563 PLOTTER SUBROUTINE SET AND NEW MEXICO
TECH COMPUTER CENTER'S TAPE TO PLOT AND PLOT
TAPE W/0 SENSSW ROUTINES.
LANGUAGE — FORTRAM IVs PS.
EQUIPHMENT = IBM 360/44, LEVEL 1, VERSION 3 WITH CALCOMP 563
INCREMENTAL PLOTTER, IBM 2415-11 TAPE DRIVES, IBM 1443
LINE PRINTER, AND IBM 1442 CARD READER-PUNCH.
STORAGE REQUIREMENTS = X!'9DF4' BYTES.
TIME -
COMPILE: 88 SECONDS.
LINKAGE EDITOR: 41 SECONDS.

TOTAL: 175 SECONDS FOR 131 PLANAR ATTITUDLES.
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