THES!S
B 3 ‘;’()92 2;‘,:

GEOLOGY OF THE PRECAMBRIAN ROCKS OF THE SOUTHERN / g7 Lo
1,0S PINOS MOUNTAINS, SOCORRO COUNTY, NEW MEXICO a2
by

Charles A. Beers

-1

t[ it

Submitted in Partial Fulfillment of Requirement
of Masters of Science Degree, New Mexico
Institute of Mining and Technology




ABSTRACT

The Precambrian supracrustal section in the Los Pinos Mountains in
central New Mexico is, in order of abundance, composed of: mica schists
of the Blue Springs Schist (30%), quartzites of the White Ridge and
Sais Quartzite (25%), siliceous metavolcanic rocks (20%) and
meta-arkoses (25%) both of the Sevilleta Metarhyolite, with minor
concordant hornblende schist lenses. The environment of sedimentation
appears to reflect a stable shelf that received detritus from a
dominantly granite-gneiss source arga.. Prior to regional metamorphism,
siliceous volcanics were erupted into the basin and may have been
partially reworked producing the intercalated arkosic sediments.
Metamorphic mineral assemblages are of the upper greenschist facies and
indicate a maximum temperature of 500—6000C. The major period of
deformation produced NNE trending folds with steep, westerly dipping
flow cleavage. Penetrative movements have partially transposed bedding,
but phenocrysts in the volcanic rocks have been preserved.

The volcanic rocks represent a bimodal compositional suite and
differ from typical continental rift bimodal suites in that the
siliceous members greatly exceed the basaltic members in abundance.

Two high-potassium, concordant, late kinematic granites intrude the
section. The Los Pinos granite in the center of the range is
characterized by 1) miarolitic cavities, 2) deformed plagioclase, and
3) rapakivi texture while the Sepultura granite to the south lacks most
of these features although occasional deformed plagioclase crystals
occur. This suggests 1) é shallow depth of emplacement, 2) residual
feldspars were in the melt at time of final cooling, and 3) the

formation of the granites may possibly have been during the late stages



of an orogeny. Aplites and pegmatites are uncommon in both granites
suggesting a low volatile content during their final stages of
crystallization; evidence of contact metamorphism is limited to the
occurrence of cross-micas.

The Los Pinos Precambrian petrotectonic assemblage appears to have
few Phanerozoic analogues and hence care should be uéed in interpreting
it in terms of a particular plate-tectonic setting. Throughout central
and northern New Mexico and extending WSW into'irizona, rocks‘of similaxr
lithology and age can be found. These Precambrian rocks differ from
those found to the north in both age and lithology, and from those
found to the east iﬁ age, and may therefore represent an additional

Precambrian province in the southwest United States.
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GEOLOGY OF THE PRECAMBRIAN ROCKS OF THE SOUTHERN

LOS PINOS MOUNTAINS, SOCORRO COUNTY, NEW MEXICO

INTRODUCTION

In central New Mexico the eastern boundary of the Rio Grande Rift
is formed by the Sandia Uplift which exposes Precambrian rocks for its
entire length. The NNE trending Sandia Uplift has three principal
mountain ranges, from north to south; the Sandia Mountains, the Manzano
Mountains, and the Los Pinos Mountains separated by Tijeras Canyon and
Abo Pass respectively. The Sandia Uplift is divided into two
structural provinces, an easterly dipping structural block in the north,
and to the south a north~n§rtheast trending horst bounded on the east by
the Montosa Reverse Fault, and on the west by the Tio Bartolo Fault Zone,
which also forms the eastern boundary of the Rio Grande Rift. The
separation of the two structural provinceé occurs in the approximate
center of the Manzano Mouﬁtains (Fig. 1). fThe Los Pinos Mountains are
located in the southern portion of the horst.

The climate in the Ios Pinos Mountains is that of a true desert, as
it receives less than 10 inches (25 centimeters) of precipitation
annually. During the winter, the highest part of the range receives
snow with the total amount generally less than five or six feet. July
and BAugust see the cccurrence of late afternoon thundershowers moving
eastward over the area.

Several kinds of grasses are native to the region as are cholla,
prickly pear, barrel and Spanish sabre cacti. Pinon and juniper forest
the slopes, providing cover for a variety of wildlife including, deer,
coyote, badger, rabbit, ground squirrel, rattlesnake, dove, quail, hawk,

and a variety of song birds.
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To the west of the Los Pinos Mountains, the grasslands of the Rio
Crande Graben, named the Tio Bartolo Pediment by Denny (1941, p. 236),
are inhabited by a small herd of pronghorn. The entire region is
presently a wildlife refuge under the management of the Department of
the Interior.

Topographically the region is quite varied. There exists nearly
2,500 feet (764 meters) of relief between the Tio Bartolo Pediment and
the highest peaks inithe Ios Pinos Mountains. The eastern portion of
the range slopes genlly eastward and has local relief of only a few
hundred feet.

The area can be accessed with a two wheel drive pickup with some
difficulty, although four wheel drive vehicles are advisable if the
existing roads are allowed to deteriorate further. Th; topographic
base used in this paper was taken from U.S5.G.S. topographic maps
N3422.5-W10630/7.5 (Becker), N3415-W1l0630/7.5 (Cerro Montosa), and

N3415-W10637.5/7.5 (Becker SW). “These maps are on a scale of 1:24000,



PURPOSE

The study was undertaken to determine the geologic history of the
Precambrian rocks of the Los Pinos Mountains, This was achieved by the
examination of structural features such‘as bedding, lineation,
foliation, small scale folds and related features and by the study of
the petrology so the depositional and metamorphic history could be
determined. It is hoped that a study of this type, both here and in
surrounding areas, can lead to an understanding of the Precambrian
tectonics of thisbregion, and will eventually allow for correlation of
Precambrian rock types and structures across the -Rio Grande Rift Zone.
During the study it has become apparent that this region may be an
important key to the understanding of the Precambrian basement of the
United States. Finally, the development of sevefal computer programs
has greatly increased the ability to analyée the structural data

necessary to determine the major structures of the region.
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PREVIOUS WORK

Previous work in the area of the ILos Pinos Mountains includes an
unpublished Masters +hesis from Northwestern University, by Staatz and
Norton (1942) and a paper by stark and Dapples (1946), which includes
much of Staatz and Norton's work. These two works included the entire
1os Pinos Mountains and studied not only the Precambrian, but also the
jate Paleozoic sediments overlying the Precambrian and were concerned
with the overall geology of the range rather than any particular aspect.
More recently, another unpublished Masters thesis, by Mallon (1966),
from New Mexico Institute of Mining and Technology, described the
northern one~third of the Los Pinos Precambrian exposures. The approach
was petrographic and not structural in nature. However, the conclusions

drawn by Mallon (1966) are supported by the evidence presented in this

paper.
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METHODS

As the use of machine methods was to be an important part of this
study, it was necessary to use procedures both in the field and in the
laboratory which could be readily converted to machine language.
Therefore a grid system was used to locate points within the study area.,
The area was first divided by a grid such that each square measured one
mile per side (1609 meters); these squares were called a unit square,
and were numbered Xy, where x, start;ng_from the south and moving
vertically, numbers each section consecutively from O to 9, and y,
beginning from the west and moving horizontally, numbers each section
consecutively from 0 to 9. Each section was then divided into 2500
smaller grid units (50 divisions per side) which are numbered from
0 to 49, beginning in the lower left hand corner and increasing
vertically and horizontally, see Fig. 2. This idea is similar to using
a grapﬁ with the origin at the southwest corner of the maé, with x
being the ordinate and y the abscissa. The fine grid scale of 50 was
chosen as the map scale is 5" = 1 mile; this means each small grid unit
is 1/10" on a side and has a resolution of 50 feet (15 meters) on the
ground. Thus any point in the study area could be found simply by
knowing its unit square number and its position with that.unit square;
and furthermore, its position would be within 35 feet (10.7 meters) of
its true position, as it is plotted in the center of the 1/10" grid
unit although its true position may be anywhere within that grid unit.

For example, a éoint having the location 122643 can be found by
startiné in the southwest corner of the map (lower left corner of unit
square 00 in Fig. 2), moving north one unit square, moving east two unit

Squares, then counting 26 grid units to the north and 43 to the east, to
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iocate the point (Fig. 2).

Once the grid system had been established, it was necessary to
develop a method of recording geologic data in a manner which could be
used by the computer. A form developed for use in the Canadian Shield
(Haugh, et al, 1967) proved to be adequate and needed only slight
modification for use in this study (Fig. 3). 1In addition, it was
necessary to develop a method for recording planar orientations using
éll four quadrants of the. compass and the following method was
arbitrarily chosen. The strike of a plane was a recorded direction
(0O to 3600) such that when the plane was viewed along the strike it
dipped to the viewer's right. Dip was taken in the conventional manner.

Once the data was recorded in numerical form, it was a simple
matter to enter the information on computer cards. Several programs
were written, or obtained from other sources and modified, to analyze
the data. These programs, which are listed in their entiréty in
Appendix II, allow the plotting of directional data on stereonets, the
determination of point density of both Pi and Beta diagrams, the
calculation of best fit great circles, the calculation of histograms of
data, and the plotting of symbols on a geologic map. The programs
greatly aided in the reduction of the rdutine work necessary for such a
structural study.

Chemical analyses of the various samples ware supplied by Dr. K. C.
Condie of New Mexico tnstitute of Mining and Technology and were
obtained using neutron activation techniques and x-ray fluorescence
(Condie, 1974, pexrs. comm. ). Computer proérams were used to plot rare
earth element diagrams, the composition of high silica rocks in the
Ab-An-0r—-Q tetrahedron, and to construct silica variation diagrams for

9




STATION NO. GEOL. YEAR ORIENTED SAMPLE  PHOTOGRAPH
SEC. N-35 E-W DAY MO. YR, NO:
_____ _'f‘_w_B 9 10 1)y 12 13 1a
G G F:I COl 77 ontear.
TYPE NON-DIAST. STRUCI. LAYERING
BEDDING 1 TOFS
1GYEQUS DIFF. 2 CROSS BEDDING  Y&8 1 noN
LIT-PAR-LIT 3 2 DIAST.
CATACLASTIC 4 GRADED DEDDING Y&s : TYPE STRUCT.  STRIKE DIP
METAMORPHIC 5 23 26 25 2
INCLUSTION LAYERS 6 PILLOVS yes 3 L—_:] 3 L 5] L]
OTHER 7
OTHERS 58S 1 —
_ o
TYPE FOLIATION O
GNEISSOSITY 1 ]
SCH1STOS LTY~INDETERMINATE 2 TYPE STRIKE pIP ]
CATACLASTIC 3 30 31 32 13 I 35 O
SLIF 4 ) 0 rg
FRACTURE CLEAVAGE 5 o
STRATH-SLIP CLEAVAGE 6 )
OTHER 7
i)
LAYERING-FOLIATION HINOR FOLDS “
IF FOLDED LAYERING OR FOLIATION : Q
CODE TYPE AS ABOVE ' Q
SYIMETRY RELTEF mv FOL. SYM, CLOS. RELIEF STYLE <£u'
SYIEETRICAL i <2 cm, 1 [:J e 39
ASYMMETRICAL Z~SHAPED 2 - 10 cn. 2 o
LIHB RATIO < 4:1 2 | 10 - 50 cn. 3 L’J L & Ej D £
. >4<10:1 3 >50 cnm, 4 AXIS
»10:1 4 STYLE PLINGE AZIMUTH o
ASYMMETRICAL S-SIIAPED SIMILAR ) PR be 65 kE r&j
LIME RATIO < 411 5 | CONCENTRIC 2 ] ol
>4<10:1 6 | DISHARIDNIC 3 £q
>10:1 7 | cuevkros 4 AXTAL SURFACE
CLOSURE PTYCMATIC 5 STRIKE DIP 2]
0% < 10° 1| INTRAYOLIAL 6 RETEY) $0 51 <
10° - 45° 2 | omuer 7 . | +
45° = 90° 3 o
>90° 4 ol
TYPE SURFACE L.INEAR STRUCTURES
MINERAL LINEATIONS 1T | LISEATIGN 1n o]
S=INTERSECTIONS 2 LAYERLSNG 1 @
MICROCKENULATLONS 3 | LINEATION IN TYPE SURF. PLUWGE AZIMUTH Eg
BOUDIN AXIS 4 FOLIATION 2 52 53 Sw 55 56 57 88 -
DEFORMED CLASTS 5 |LINEATION IN [ [ o I B A FEN
IGNEOUS THCLUSIONS 6 |WON-LAYERED & 5 0
RODDING 7 |noM-FOLIATED © O
METAMORPHIC AGGR. 8 |rock <1
OTHER 9 0
MINIMUM SPACING JOINTS o .—-T
<10 cu. i WIN. SPAC. STRIKE  DIP +
10 - 50 cm. 2 53 €6 61 €2 B3 &N o
50 -100 cm. 3 RN o4
>100 cm. 4 Q
CATEGORY FILLING FAULTS, VEINS, DYKES, SILLS o
FAULT 1] CRANTTIC 1 f_, Py
FAULT~SLICKENS [DES 2 | maFIC 2 i
VEIN 3 | quartz 3 | TYPE Mov. FIL. STRIKE DIP Gy
DYKE 4 | cArBONATE 4 65 s €7 68 6% 70 71 72 o
D YKE-SHEARED 51 QTZz, & KSPAR LN N N N | e bt
SILL 6 | qTz. & MUSC. 6 | " e
1 GNEOUS CONTACT 7 | Qrz. Musc. & ‘cj‘ o
APDARENT MOVEMENT KSPAR 7 o5
NORMAL 1 | oTiiER 8 SAPLE DATA el
REVERSE 2 a:rk rock type descr. s::rple rock type desce ay 4
LEFT LATERAL 3 el o
RIGUT LATERAL 4 ” 7“ ” LA £ £
ROCK_TYPE D D I:-Jj[:l fd %)‘
CRANITE 1 LIMESTONE ] B
QTZ. DIORITE 2 INTERM. GNEISS 9 SAPLE DESCRIPTION .
APLITE/FELSITE 3 BASIC GNEISS 10 [GNETSSIC 1 MASSIVE 5 < ol
PEGHATITE 4 AMPHIBOLITE 11 |scuisTosE 2 INCLUSTON 6
VELN MATERTAL 5 SCHIST 12 |CATAGCLASTIC 3 CLAST 7 SR
CONGLOMERATE 6 LIT-PARL-LIT/ PHYLLITIC 4 .
QUARTZITE 7 MIGMATITE 13 |ADDITIVE CODES: ADD 30 TO ROCK TYPE L¥ b
DON'T ENOW/OTHER 14 [PORPHYRITIC OR PORPHYROBLASTIC, ADD 60 .l
I¥ RETROGRESSTVELY METAMORPHOSED. fx
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all elements. These programs are also listed in Appendix II, and
Appendix I lists the chemical analyses.

Data collection began in the summer of 1973 and was finished during
the summer of 1974. A total of 597 locations were analyzed during this
period. The winter of 1973-1974 was spent preparing the computer
programs to work from a common data source, Although many of the
methods used in this Etudy differ somewhat from conventional geologic
techniques, it is felt that they are benéficial in the amount of time

saved in the handling and processing of the data.
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PROPOSED NAMES

During the study of the Los Pinos Mountains it became apparent that
gseveral new informal names would have to be introduced in order to refer
to the various geologic units in a systematic mannex. The Los Pinos
Granite, as used by previous workers, referred to the entire plutonic
portion of the los Pinos Precambrian exposures. The name is retainéd;
however, it now refers only to the larger of the two plutonic bodies,
the one exposed in unit squares 33, 34, 35, 43, 44, 45, 53, 54, 55, 64,
énd 65 as shown on Plate 1. The remaining granite, which differs
chemically and jithologically from the Los Pinos Granite, has been
named the Sepultura Granite after the large canyon that bounds it to the
east. The Sepultura Granite is exposed in unit squares 1, 11, 12, 21,
22, 32, 33, 42, and 43 as shown on.Plate 1. The septum which separates
the two granites may be equivalent to the upper portions of the
gevilleta Metarhyolite, but in view of certain differenceé, it has been
namned thé Bootleg Canyon Sequence. The name is derived from Bootleg
Canyon {(unit squares 33 and 43, Plate 1), where the largest exposures of
t+his unit occur. The fault at the west side of the range, which
separates the Rio Grande Rift Zone from the Los Pinos Mountains, has
been named the Tio Bartolo Fault; the name ig taken from the Tio Bartolo
Pediment located immediately to the west of this fault. This fault is
most likely a fault zone and extends northward along the base of the

entire Sandia Uplift.
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PRECAMBRIAN ROCKS

INTRODUCTION

The accepted method of discussing the stratigraphy of an area is to
begin with the oldest unit and proceed to the youngest unit. vIn the Ios
Pinos Mountains, it is assumed that the units are upright and dipping to
the west for the purpose of discussing the stratigraphy. Tﬁere isg,
however, no conclusive evidence of this and in some cases the evidence
may suggest overturning. The formational names used here are those
given by Stark and Dapples (1946), and those units identifiegd previously
(p- 12). 7The total exposed Precambrian metasedimentary and metavolcanic
section of the Los Pinos Mountains exceeds 16,000 feet (4,880 meters) in
thickness, approximately half of which is accounted for by the
Sevilleta Metarhyolite and associated hornblende schists. Although
there is undoubtedly repetition within this section, there is still a
significant thickness of Precambrian metasedimentary rocks exposed in
the Los Pinos Mountains,
SAIS QUARTZITE

The Sails Quartzite appears to be the lowermost Precambrian unit in
the Los Pinos Mountains. The lower contact is not exposed, as the
formation is bounded to the east by thg Montosa Fault. From the
vicinity of the Sais Quarry approximately 5 miles (8 kilometers) north
of the mapped area, the quartzite thins southward against the fault
until it disappears immediately north of the arca covered by this paper
(Staatz and Norton, 1942; Stark and bDapples, 1946; Mallon, 1966). The
unit is typically a white to light gray, nearly bure, equigranular
quartzite. Thin layers of muscovite are present throughout the unit and

may represent original bedding. It is believed that this unit is the
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metamorphic equivalent of a quartz sandstone with thin shaley or silty
lenses. The best exposure of the Sais Quartzite can be found north of
U.S. Highway 60 in Abo Canyon at the Sais Quarry of the A.T.&S.F.
Railroad. 1In the Los Pinos Mountains, the maximum exposed outcrop
thickness of the Sais Quartzite is approximately 1400 feet (428 meters).
BLUE SPRINGS SCHIST

The Blue Springs Schist outcrops to the west of, and appears to
overlie, the Sais Quartzite; it forms very subdued outcrops in the area
of low relief to the north and east of Cexro Montosa (Plate 1). Cerro
Montosa is formed.of Pennsylvanian rocks.overlying, and in depositional
contact with, the Blue Springs Schist. The maximum outcrop thickness
of the Blue Springs Schist is found just north of Cerro Montosa where it
reaches nearly 4,750 feet (1450 meters}, assuming an outcrop width of
5,500 feet (1670 meters) and an average dip>of 600. The original

thickness of the unit is indeterminable as the amount of repetition is

P P

unknown. In general, the lower five hundred to one thousand feet of
the Blue Springs Schist appears texturally and lithologically different
from the upper part. HNotably, the lower portion appears to lack the
well developed foliation characteristic of the upper portions of the
Blue Springs Schist, and it is more pervasively fractured, with fracture
spacing less than 2 centimeters, as opposed to a 10 to 50 centimeters

fracture spacing in the upper portion. The contact between these two
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portions of the Blue Springs Schist is quite gradational and roughly
parallels the Montosa Fault {(Plate 1). It is believed that this lower
zone may represent a zone of recrystallization caused by movement along
the Montosa Fault. This hypothesis would account for the lack of

foliation, the highly fractured nature, and most importantly, the trend
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of this zone which appears to cross—cut bedding as defined by the
contact of the major units. Mallon reached a similar conclusion for the
portion of the Sais Quartzite which borders the Montosa Fault (Mallon,
1966, p. 28).

The Blue Springs Schist is predominantly a quartz-muscovite rock
with a very well developed foliation trending NZOOE to NBOOE. Layering
in the Blue Springs Schist is not uncommon and can be recognized in
60-70% of the outcrops. North and east of Cerro Montosa near the Parker
Ranch Headquarters, unit sgquare 57, Plate 2, layering can be found that
is oriented at a high angle (approaching 450) to the relatively
consistent foliation and is an indication of plunging folds. This is
the only area in the entire mapped region in which this occurs; the
general trend of layering, when encountered! strikes less than lO0 east
of the foliation trend, or parallels it.

To the north‘and east of Cerro Montosa the Blue Springs Schist is
generally light gray in color, but changes to a light red brown or a
very dark gray, nearly black color to the southeast and south of Cerro
Montosa. Southeast of Cerro Montosa, relict graded bedding may be found
in float. Recognition of this feature in outcrop proves difficult as
outcrops are covered with soil and lichen which can not be satisfactorily
removed. Fresh surfaces on the float allow a much finer detail to be
seen. Consequently, the orientation of the graded bedding could not be
determined.

Microscopic investigation supports the megascopic conclusions and
adds some additional information. This unit contains approximately 60%
quartz, 30% muscovite, 5% biotite, and 2-3% magnetite-pyrite. Traces of

garnet and leucoxene are also present. Grain size of the quartz and
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muscovite varies between 0.02 to 0.05 millimeter. Foliation is defined
by the orientation of the muscovite, with the exception of sample
LP73~7 (Piate 1) in which biotite appears to define the foliation. Two
thin sections, LP73-2 and LP73-1 do not show foliation although the
lithology is similar to the rest of the Blue Springs Schist. These two
thin sections come from, or near, the recrystallized zone at the base of
this unit.

‘Biotite is_present as idioblastic porphyroblasts approximately
0.5 millimeter in size, oriented at high angle to foliation and can be
considered as cross—biotites. The presence of the cross-biotites in the
Blue Springs Schist is due to further recrystallization occurring after
the formation of the foliation, most probably'in response to the thermal
effect of the intruding granites. The lack of cross-biotites within the
transition zone may be explained by one of two hypotheses. Either the
cross-biotite was never formed in this region or it was formed then
destroyed by cataclastic recrystallization at the time of faulting. The
latter hypothesis is believed to be the more correct one as the
lithology of both the upper and lower portions of the Blue Springs
Schist secems similar and there appears to be no decrease in the quantity
of biotite as one moves from west to east through the Blue Springs
Schist toward this recrystallized zone. Such a decrease may be expected
if the biotite had not formed in the transition zone originally due to
the position of the biotite isograd. Further, an isograd should
parallel the intruding pluton, ﬁot a later fault.

The very fine grained nature of this formation 1s believed to
relate to the texture of the parent rock. It appears to be the

metamorphic equivalent of a quartz rich siltstone or silty claystone.
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The clay particles in the original sedimentary section would have
provided the aluminumn, alkalis, and other elements necessary for the
growth of the micas upon metamorphisn.
WHITE RIDGE QUARTZITE

The White Ridge Quartzite appears to overlie and be in
depositional contact with the Blue Springs Schist to the north of Cerro
Montosa. To the south of Cerro Montosa the two units may be in fault
contact along the Paloma Reverse Fault, although the actual contact and
fault are covered by alluvium. To the north of Cerro Montosa, the
Paloma Reverse Fault cuts only the White Ridge Quartzite and evéntually
appears to die out. The relationship of the contact between the White
Ridge Quartzite and the Blue Springs Schist to the Paloma Reverse Fault
along the west side of Cerro Montosa is questionable as all Precambyian
outcrops immediately east of the Paloma Reverse Fault are overlain by
Pennsylvanian age rocks. At data station 23, unit square 46, and 400
feet west of data station 16, unit square 36 (Plate 1), cataclastically
deformed White Ridge Quartzite is exposed. Data stations 1, 2, 14, and
15, unit sguare 35 (Plate 1) are located in Blue Springs Schist which
shows no evidence of cataclastic deformation. The Paloma Reverse Fault
may be contained entirely within the White Ridge Quartzite, but it does
appear to approach the contact with the Blue Springs Schist to the
south. Whether the fault actually follows the contact, or cuts it
further to the south is unknown, as the next Precarbrian outcrop along
the Paloma~Montosa Fault system, is the cataclastically deformed White
Ridge quartzite at data station 3, unit square 15 (Plate 1}.

The White Ridge Quartzite is made up of two distinct units, a

jower half which is white and an upper half which is light purple in
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color. Mineralogical composition is essentially the same, with 99%
quartz, 1% muscovite, and a trace of hematite and magnetite. The
outcrop width of this unit is about 1900 feet (590 meters), and with an
average dip of 650, its thickness is about 1700 feet (520 meters). The
beds are essentially the same in all aspects, with the exception of
color, which is believed to be due to different quantities of hematite
(Mallon, 1966, p- 24). 1Individual beds within the two major units vary
in thickness from 1 to 15 inches (2.5 to 37 centimeters). Outcrops are
quite rugged due to the presence of several well developed joint planes.
The prominant ridge in the north central portion of the mapped area is
formed by the White Ridge Quartzite, with the western slope forming the
dip slope.

This unit is believed to be the metamorphic equivalent of a
quartzose sandstone. cross-bedding may be present in two localities
(data station 2, unit square 14, data station 3, unit square 46,

Plate 1), Fig. 4, but in view of the widespread occurrence of isoclinal
folds, and the contradictory evidence for'"younging" supplied by the
cross-beds, an interpretation of these structures as gedimentary <ross-—
bedding may not be founded. The faint cross-bed structures can be
interpreted as apparent cross-bedding, resulting from shearing of minor
isoclinal folds. The amplitude of these folds is generally less than
50 centimeters, although one fold at data station 10, unit square 12,
plate 1, has an amplitude of approximately 60 inches (150 centimeters).

Tn thin section, quartz grains elongated parallel to dip show both
undulatory extinction, and sutured grain boundaries. These features
indicate recrystallization during metamorphism. Grain size is quite

uniform and averages 1.5 to 2 millimeters in the long direction; the
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length to width ratio is approximately 2 or 3 to 1.
SEVILLETA METARHYOLITE

as the western edge of the White Ridge Quartzite is approached, it
becomes arkosic and more coarse grained eventually changing from a
quartzite or arkosite on the east into a fine grained muscovite schist
some 200 or 300 feet to the west. Quartzite layers thin and become more
widely spaced towards the west. A large concentration of hornblenda
schist sills is found in this area, many of which are too small to map
at the scale used. The contact between the White Ridge Quartzite and
the Sevilleta Metarhyolite was cﬁosen‘approximateiy halfway through this
transitional seguence.

Metarhyolite may be somewhat of a misnomer in that approximately
50% of the unit appears to be a metamorphosed arkosic sediment. The
remainder of the unit is netamorphosed extrusive igneous . rock, the
majority of which has the appearance of ash flow tuff. The'tw0 rock
types are intercalated and have formed beds several tens of feet fhick.
In outcrop, both rock types are schistose with well developed foliation;
their color is light to medium gray with light to medium brown staining
on exposed fracture surfaces. The outcrops range from poor near the
contact with the quartzite to excellent as the topography becomes more
rugged in its western exposures. In the metavolcanic units, relict
feldspar and guartz phenocrysts, about 5 - 10 millimeters in diameter,
impart a wavy appearance to the foliation surface. 7The spacing of these
grains ranges from 1 to 4 centimeters. In the sedimentary portion these
grains are missing and an occasional lithic fragment may be observed.

Chemical analyses (Condle, pers. comm. )} from the Sevilleta

Metarhyolite show two secparate groupings in the Ab-An-0r-Q tetrahedron,
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Fig. 5. The metavolcanic rocks plot very close to the field defined by
1os Pinos and Sepultura by granites, whereas the meta-arkoses are much
more siliceous, plotting behind the quartz-feldspar cotectic surface and
are depleted in K+ relative to the metavolcanic rocks.

Gresens (1974, p. 112) has found that metarhyolite which has
undergone shearing may have its relict phenocrysts destroyed and may be
metasomatically altered such that its bulk chemical composition
resembles that of an arkosic or near arkosic sediment giving the
appearance of a unit formed of intercalated sediments and rhyolites.

In northern New Mexico, Gresens observed that zones of shearing could be
traced with care and were found to merge with other siﬁilar zones, oY
branch in a manner typical of zones of shearing but not of sedimeﬁtary
bedding.

The thickness of the exposed outcrop of the Sevilleta Metarhyolite
is approximately 8,250 feet (2500 meters); if isoclinal folding has
affected these rocks, the true thickness méy be substantially less.

Such a thickness of ash flow tuff would accumulate over a period of time
and interuptions in the volcanic activity would allow erosipn of the
tuff and deposition of arkosic sediments, depleted in K+ and enriched>
in SiO2 relative to the parent rock, producing a unit similar to the
Sevilleta Metarhyolite in both lithology and chemical composition. If
shearing occurred in the Sevilleta Metarhyolite, its effect would be
similar to that described by Gresens, and its effect on intercalated
sediments would be further depletion of K20 concentration due to thé
metasomation. Variation in K20 concentration in the sediments way also
be due to the amount of weathering that a certain group of sediments has

undergone relative to some other group of similar sediments in a
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different location. Either interpretation, as an intercalation of ash
flow tuffs with arkosic sediments, or the effects of subsequent
shearing, could produce a unit similar in appearance to the Sevilleta
Metarhyolite, and would account for the variation in the K20
concentration seen in the plot of metasediments in Fig. 5.

HORNBLENDE SCHIST

Hornblende schist occurs as lenses and interlayers within the White
Ridge Quartzite and the Sevilleta Metarhyolite. The thickness of
individual layers ranges from a few inches to appfoximately 150 feet
(41 metérs), but most layers are from 5 to 40 feet (1.5-12 meters)
thick. ILayers are most abundant in the central and eastern parts qf
the White Ridge Quartzite. Outcrops are generally poof, discontinuous,
and form local topoéraphic 1ows between the surrounding rocks; contacts
are poorly exposed.

The rocks are essentially hornblende-chlorite schists containing
hornblende, chlorite, epidote, with or without quartz, plagioclase, and
scapolite.

They are most commonly dark green to black, but some had a mottled
green and white coloring. Color is generally a function of the
plagioclase content: the higher the percentage of plagioclase, the
1ightg; the color. The dark green color of the rocks is due to the
presence ofﬁhornblende, chlorite and epidote. The rocks are generally
very schisﬁose, with the exception of some layers with a high
percentage of epidote. Consequently, some outcrops are very schistose
and highly fractured{ whereas others appear massive with little or no
schistosity or fracture. Schistosity in hornblende schist parallels

that in adjacent rocks. Mineral lineation is present in the plane of




schistosity. Chlorite flakes, ranging from 0.05 to 0.2 millimeters\in
size, mark the prominent foliation plane. The chlorite is developed in
two orientations, one defining the dominant flow cleavage, and another
oriented at 90° to the flow cleavage (cross—-mica). Plagloclase occurs
both as twinned and untwinned grains, its composition is usually that of

oligoclase (about An__), but albite is also present. Calcite partially

27
replaces plagioclase and occurs also in the matrix of the rocks.
Accessory minerals are zircon, sphene ahd hematite; muscovite and
biotite occur in a few samples.

The origin of these hormblende schists may be either from mafic
flows or from sills. It is possible that the large continuous units,
shown on Plate 1, are flows, whereas the smaller discontiﬁuous lenses
may be sills.

BOOTLEG CANYON SEQUENCE

The stratigraphy of this unit is very similar to the Sevilleta
Metarhyolite and may in fact be its equivalent. Hornblende schists
account for perhaps half of this unit, the remainder is a quartz-mica
schist. In outcrop the rocks are very dark, generally black; fresh
surfaces show a light gray color for the quartz-mica schist, and a dark
green to black for the hornblende schists., Biotite is quite common in
these rocks as opposcd to the Sevilleta Metarhyolite, and may be due to
a slight increase in the metamorphic grade as the unit is situated
betwaen two granite plutons. The guartz-mica schist is nearly identical
to the Sevilleta Metarhyolite, with the exception that biotite replaces
muscovite. This unit has been‘namad and described separately as it

cannot be correlated with the units previously described.
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LOS PINOS GRANITE

This pluton is the largest of the two granites exposed in the Los
Pinog Mountains and outcrops in the northwest and central portions of
the mapped area (Plate 1). It is bounded to the west by‘the Tio
Bartolo Fault Zone, to the southwest by the Bootleg Canyon Sequence, and
to the east and north by the Sevilleta Metarhyolite. The southern most
poundary of the granite is covered by rocks of Pennsylvanian age, and
the northern most boundary is outside thermap area. Mallon (1966,
plate 1) indicates that the Sevilleta Metarhyolite encloses the northern
portion of the granite. 1In general, the los Pinos Granite appears
concordant with the Sevilleta Metarhyolite (Plate 2). However, on a
smaller scale, discordant relationships exist. In the north-central
region of unit square 24 (Plate 1), a hornblende schist layer is
truncated by the granite. In the southwestern portion of unit square 44
(Plate 2), the granite cross-cuts foliation at nearly right angles. The
northern boundary of the granite is outside the mapped area, however a
prief study of this region by the author indicates that the country
rock has undergone a sufficient amount of silicification to destroy any
primary layering, and foliation has been destroyed as well. The
southern contact is buried under several hundred feet of Pennsylvanian
cover. Therefore the two most critical regions for determining the
relationship of this granite to the country rock cannot be used.

The Los Pinos Granite is porphyritic with phenocrysts comprising
10-15% of the volume. The phenocrysts are predoninantly plagioclase
(An34) with minor (10-15%) quartz and potassium feldspax crystals. The

phenocrysts range from 3 to 7 millimeters in length but average between
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4 and 6 millimeters. All of the plagioclase phenocrysts are albite
twinned. The crystals are euhedral but many are broken, offsetting the
twin planes. Others show only bhent twin planes, but nearly all show
some signs of deformation after growth., Occasionally the phenocrysts
show evidence of both resorption and overgrowth. The ground mass of the
lLos Pinos Granite is composea predominantly of quﬁrtz and potassium
feldspar averaging 1 millimeter in diameter. Biotite, also present,
constitutes 5 to 6% of the ground mass and appears concentrated around
the edges of phenocrysts, as does microcline (samples N-4, Plate 1).
Magnetite accounts for 1 to 2%. Trace amounts of garnet (0.2-0.5%)
have been found in samples N-2 and N-4 (Plate 1). Sericite is also
present but is .generally less than 1%. Approximately ohe half of the
ground mass shows a myrmekitic intergrowth of guartz and plagioclase,
which is not found in the Sepultura Granite. Rapakivi texture,
potassium feldspar rimmed by plagioclasé, was noted in some slides in
very minor amounts and is unique to the Los Pinos Granite.

In hand specimen the Los Pinos Granite appears fresh with only
minor alteration due to weathering, with the exception of the region
containing data stations 33, 17, 14, and 18 in the east central portion
of unit square 33 (Plate 1). Here the granite is deeply weathered,
particularly along fracture zones which may be 1 or 2 inches (2-5
centimeters) wide and several inches deep. The significance of this
highly weathered feature, which is topographically and structurally low
as compared with surrounding granite paleo-surfaces is unknown. The
Ios Pinos Granite is pink both on fresh and weathered surface, the color
being imparted by potassium feldspar in the ground mass. Phenocrysts

are not readily apparent and twinning in the phenocrysts can be seen
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only occasionally and with difficulty. Miarolitic cavities are not
uncommon throughout the Los Pinos Granite, but are most common at its
northernmost exposures. Results of modal analysis of three samples are
listed in Table 1. These results indicate a composition of 40% quartz,
38% potassium feldspar, 13% plagioclase (An34), 5% biotite, 2% maénetite,
and 1% sericite. The sericite is evenly'scatteréd throughout all the
feldspar grains.

SEPULTURA GRANITE

The Sepultura Granite is exposed to the southwest of the Los Pinos
Granite and is separated from it by the Bootleg Canyoﬁ Sequence which
forms its northern and eastern boundaries. The western boundary of the
Sepultura Granite is formed by the Tio Bartolo Fault Zone. In unit
square 01 (Plate 1) the Sepultura Granite is overlain by Pennsylvanian
sediments, much the same as the Los Pinos Granite. The Sepultura
Cranite is concordant with respect to the Bootleg Canyon Sequence.

The Sepultura CGranite is porphyritic and the phenocrysts, which
compose less than 15% of the rock by volume, are predominantly potassium
feldspar with minor (10%) plagioclase (An32). this contrasts with the
1os Pinos Granite in which plagioclase phenocrysts are prédominant.

Most of the phenocrysts are subﬁedral, although a few may be euhedral;
grain boundaries show evidence of resorption during the final stages of
crystallization. In general, the phenocrysts range from 3 to 4
millimeters in length and the ground mass minerals range from 0.5 to 1
millimeter iﬁ length. The ground mass consists predominantly of anhedral
quartz and potassium feldspar and minor euhedral plagloclase (An32).
Minor constituents of the ground mass include euhedral to subhedral

biotite and magnetite; hematite, chlorite, and sericite are also present
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in minor amounts.

In hand specimen, the Sepultura Granite appears fresh showing only
minor alteration due to weathering and is indistinguishable from the
Los Pinos Granite. The weathering is apparent along fracture systems
and penetrates the rock less than 1 millimeter, leaving a brownish
stain on the fracture surfaces. Weathering on outcrops is shallow, but
gives rise to a surface relief of 2 to 3 millimeters; representing the
differential weathering between the feldspars and quartz. On a fresh
surface the rock has a pinkish cast imparted by the feldspar grains, and
no twinning can be seen. Modal analyses of five samples indicate an
average composition of 38% quartz, 39% potassium feldspar, 18%

plagioclase (An, ), 4% biotite and magnetite and 1% sericite (Table 2}.

32
Sericite is found predominantly within potassium feldspar crystals and
is widely scattered throughout the thin sections.

A finer grained facies of the Sepultura Granite occurévalong the
castern side of the pluton and extends westward for several hundred
feet. Tt is characterized by a ground mass of quartz and potassium
feldspar 0.1 millimeter in grain size, very few phenocrysts, and an
anomalously large percentage (2%) of magnetite. This zone may be an
aplitic facies of the Sepultura Granite.

The northwestern boundary of the Sepultura Granite is formed by
the Tio Bartolo Fault Zone, but it is likely that this fault zone
coincides approximately with the original granite contact. Outcrops of
the Bootleg Canyon Sequence in the NE corner of unit square 32 and in
the south-central portion of unit square 11 may represent part of the

country rock west of the granite.
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PALEOZOIC ROCKS

The lower most Paleozoic rocks exposed in the ILos Pinos Mountains
are the Sandia Formation of Lower Pennsylvanian age, predominantly a
sandstone-shale sequence but with significant limestone, (Kottlowski,
1960, p. 51). Overlying this is the Madera Formation, mostly limestone,
with the lower 200 feet predominantly sandstone and shale (Kottlowski,
1960, p. 51). The color of these Pennsylvanian rocks is a light gray to
a light yellow brown.

Fast of the Montosa Fault the Permian Bursum and Abo Formations are
exposed. These formations consist of red to red brown shales and
siltstones which preserve many sedimentary structures. The contact
between. the Bursum and Abo in the vicinity of U.S. Highway 60 is marked
by a thin limestone bed; however, this bed disappears near Cerro Pelon
and from there on south the two units are virtually indistinguishable.
The mapped contact between the Permian beds and the Pennsylvanian beds
was based on the distinct color change between the two units.

The Paleozoic rocks dip gently to the south, but immediately
adjacent to the Paloma or Montosa Faults the Pennsylvanian section has a
steep easterly dip or is overturned to the west. For a more detailed
description of the Paleozoic sequence in the Los Pinos Mountains see
Stark and Dapples (1946, p. 1143) and Kottlowski (1960).

The base of the Paleozoic section is formed by a conglomerate which
is present iu the southern part of the Los Pinos Mountains. The unit is
approximately five feet thick where best exposed and is composed of
quartzite pebbles and cobbles from 5 to 15 centimeters in diameter. A
nearly pure guartz sand fills the space between the larger fragments and

the entire conglomerate is cemented with silica. The lower portions of
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this unit may contain a small number of fragments‘from the underlying
rocks. The best exposures are in unit square 24 where it overlies the
gevilleta Metarhyolite (Figs. 6 & 7) and in unit square Ol along the
road to Sepultura Canyon, where the conglomerate overlies highly
weathered Sepultura Granite {Figs. 8 & 9). Northward toward VABM
Pinos (unit square 34) the lower most Paleozoic units appear to pinch
out as the conglomerate is absent along the top of the ridge. A
detached block of this conglomerate was found on the NW corner of Cerro

Montosa, near the contact between the Paleozoic rocks and the Blue

springs Schist.
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Fig., 6 Pennsylvanian conglomerate overlying Sevilleta Metarhyolite
at data station 8, section 24. View is perpendicular to

strike of metarhyolite.

Fig. 7 Pennsylvanian conglomerate overlying Sevilleta Metarhyolite
at data station 8, section 24. View is parallel to strike

of metarhyolite.




Fig. 8 Pennsylvanian conglomerate overlying Sepultura Granite
at data station 2, section 0l. Hammer points to the
contact.

Fig. 9 Hamwer points to a Precambrian granite clast in the Pennsylvanian
conglomerate overlying Sepultura Granite at data station 2,
section 0l. Conglomerate-Granite contact crosses the hamner
handle where the grip begins.
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CENOZCIC ROCKS

Late Cenozoic terraces are developed along the sides of present
drainage channels. The terrace f£ill contains cobbles of Paleozoic
limestone and Precambrian quartzite and schist, in addition to numerous
Precambrian granite fraqgments.

Alluvial fill in the arroyos ranges from boulder to sand size
fragments, which in composition reflect the bed rock lithology of the
drainage area. The larger, boulder and cobble size fragments are
angular, indicating a relatively short distance of transport.

On the geologic map, the above units were combined with the Tio
Bartolo Pediment {(Denny, 1941) into a single unit named Quaternary
Alluvium (Qal). The exact age of the Tio Bartolo Pediment is not known;
it forms the gently westward sloping plain west of the Tio Bartcolo Fault

Zone.




PETROLOGY AND GEOCHEMISTRY OF THE LOS PINOS IGNEOUS ROCKS

Previous workers in the Los Pinos Mountains have mapped the Los
Pinos Granite and the Sepultura Granite as one continuous igneous body.
Geochemical and petrographical work indicate the existence of the two
similar, but distinct, plutonic bodies. Geochenical analyses of the
three Los Pinos. igneous bodies (Sepultura Granite, Los Pinos Granite,
and .the Sevilleta Metarhyolite) are listed in Appendix I. These
analyses were made by Dr. K. C. Condie during 1973-1974 using x-ray
fluorescence and neutron activation.

A comparison of the median geochemical values for. the los Pinos
Granite with those from the Sepultura Granite show that most elemental
concentrations and ratios are essentially the same, within the margin of
error. The concentration of the total Rare Earth Elements, Fe203, Sr,
lLa, Ce, and the ratio Ba/Rb are greater in the Los Pinos Granite than in
the Sepultura Granite, whereas the concentrations of K2O, Cr, and the
ratio Ni/Co have greater values in the Sepultura Granite than in the ILos
Pinos Granite. The volcanic rocks from the Sevilleta Metarhyolite have
been divided into two suites, the Montosa section taken in unit square
57, Plate 1, and the Pinon section taken from just north of the map area
in Pinon Canyon. These rocks show a much more varied composition, both
within and between each‘group, than do the plutonic rocks of the Los
Pinos Mountains, as can be seen in the graphs of Appendix III; the
normative compositions of the volcanic rocks indicate a higher An content
of plagioclase than are found in the granites, Tables 3, 4, and 5. These
facts suggest that the volcanic rocks are not the extrusive equivalents
of the granites but have a different history (Condie, et al, 1974).

All volcanic and plutonic samples were compared by a variety of



methods in an attempt to determine differences between each of the three
groups. The results of a simple graphic comparison of all elemental
concentrations and ratios of various elements plotted vs. silica is
shown in Appendix III. 1In nearly all cases, each group defines a
specific region, but there exists varying amounts of overlap between the
regions and consequently, the graphs are not totally definitive. These
graphs and the list of geochemical analyses in Appendix I were the
result of treating the data with the computer program DATAPLOT,

Appendix II. A second comparison involved the plotting of the chondrite
no}malized rare earth element concentrations of the samples, Figs. 10-13,
using computer program RAREEARTH, Appendix II. Figures 10, 11, and 12
plot individual samples within each igneous group and Fig. 13 compares
the average values for each group. 1In general, the two granites seem to
show the greatest amount of spread in the concentration of a given rare
earth element, this may, however, be a result of the small size of the
éampling. It is also interesting to note that the europium normalized
values are somewhat more clustered than other elements for the
metavolcanics and are more widespread than the other elements for the
granites. ILarge negative europium anomalies are characteristic for all
groups but are larger for both granites.

Negative europium anomalies may be produced in response to the
selective partitioning of the europium molecule into the qrystal lattice
of plagioclase feldspars at the time of crystallization. By assuming a
parent magma composition, knowing the partitioning factor of europiumn
and the size of the europium anomaly, the amount of plagioclase which
has been fractionally crystallized out of the magma can be determined.

If the hornblende schists of the Los Pinos Mountains are assumed to
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represent a parent magma for either the volcanics or the granites, and a
model involving progressive fractional crystallization is used, the
amount of plagioclase feldspar that would have to be removed to produce
the Los Pinos lgneous rocks would approach 90% (Condie, et al, 1974) .
gince this is an unreasonable amount of feldspar to be removed, one
interpretation that can pe made is that the hornblende schists of the
Los Pinos Mountains do not represent the parent magma for any of the
more siliceous rocks found in the Los pinos Mountains (Condie, et al,
1974; Condie & pudding, in preparation).

A third comparison involved treating the geochemical data with the
computer program CRANITE. This program calculates both the mesonorm and
a modified CIPW norm. gince the modified CIPW norm considers hypersthene
as the dominant iron mineral it cannot be used for the Los Pinos igneous
rocks as hypersthene is not present. In the calculation Qf the mesonorm,
it is assumed that all CaO is contained in anorthite, that all Na20 is
contained in albite, that all Fe203* and Mg0 is contained in biotite with
the appropriate amount of K20, the remaining KZO is considered as

orthoclase. Each mineral uses the necessary amount of SiO2 and A1203
r

and the remaining amounts are considered as quartz and corundum
respectively. There may be either a positive or a negative amount of
quartz or corundum indicating a surplus or dificiency of 5102 or A1203.
The assumption that biotite is the only mineral, other than magnetite,

containing Fe203and MgO is essentially correct according to modal
analysis (Tables 1 & 2). However, the assumption that only the end
* The weight percent of Fe.0_ in any magnetite ox hematite present must

be subtracted prior to trea ing this data with program GRANITE. Any Fe0

present is converted to Fe203 for simplicity.
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members of the feldspar solid solution series are present is incorrect.
The weight percent of these minerals as calculated by program GRANITE
are listed in Tables 3, 4, and 5. Prograw GRANITE also calculates the
point each particular sample will define in the Ab-An-Or-Q tetrahedron
and then calculates the position of its projection on each of the four
faces of the tetrahedron. Each face of the tetrahedron with the samples
plotted is shown in Figs. 14 to 17.

Although the table and plots produced by program GRANITE do not
immediately suggest a particular model for the formation of the Los
Pinos igneous rocks they do show several distinct features. None of the
samples fall at the quaternary cotectic point, and most samples fall
close to the quartz saturation surface; the position of which depends
upon the water pressure at the time of crystallization. The Los Pinos
Granite contains miarolitic cavities, a feature which can be formed only
at very low total presgsures, probably not exceeding 1Kb, this limits the
total water pressure (PH 0) to 1Kb or less; with this low total preséure,
the depth of emplacement should be shallow, possibly 1 to 2 kilometers.

An additional feature of the Los Pinos igneous rocks is their low

Sr content (25-75ppm). Strontium, much like europium, can be easily
accepted in the crystal lattice of plagioclase feldspars.  Thus, the
very low strontium values aﬁd the large negative europium anomalies
strongly suggest that plagioclase feldspars played a very important role
in the formation of the log Pinos ignoous rocks, as previously suggested.
A model (Condie, et al, 1974) which appears to satisfy all of the
characteristics of the Los Pinos igneous rocks involves the equilibrium
melting of sialic crust. The resulting magma would be anorthite rich,

but depleted in strontium and europium due to their partitioning into
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residual feldspars. Moderate amounts of fractional crystallization,
giving rise to significant feldspar removal, could produce magmas which,
when crystallized, would have compositions equivalent to the Los Pinos
volcanic rocks. Further fractional crystallization could then produce a
magma equivalent to the Los Pinos Granite; or the original parent magma
of the Ios Pinos Granite may have been somewhat more depleted in
strontium and europium than the magma responsible for volecanic rocks. A
similar magma which undergoes additional intense fractional
crystallization, could produce a magma with a composition similar to
that of the Sepultura Granite. This model does not suggest that a
single period of equilibrium melting occurred in the crust giving rise
to' all three igneous groups found in the Los Pinos Mountains. The
proposed process could have occurred several times over a large period
of time. William Bolton of the New Mexico institute of Mining and
Technology is presently determining the age of the three igneous bodies
of the Los Pinos Mountains (Bolton, pers. comm., 1974) using Rb-Sr whole
rock isochrons; This investigation will determine if the events are
related in time or if they are sufficiently separated to qualify as
three distinct igneous episodes.

The fact that the samples plotted in Figs. 14 to 17 do not lie on
the.quaternary cotectic, but instead lie above it, suggest that some
plagioclase remained with the fractionated melts at the time of final
crystallization. ©This can be seen in Los Pinos Granite where the
presence of large plagioclase phenccrysts is noted. These phenocrysts
have been broken, with groundmass material filling the fractures,
suggesting they were broken at the time of emplacement of the magma

rather . Lan at some later date. They may be the crystals which
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fractionally crystallized from the melt, or be residual feldspars From
equilibrium melting that remained with the melt at the time of final

crystallization at some shallower depth.
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METAMORPHISM

The Precambrian rocks of the Los Pinos Mountains may have undergone
as many as three separate periods of metamorphism. After the deposition
of the sedimentary and volcanic sequence, the rocks were buried and
underwent regional metamorphism involving both deformation and
recrystallization; this period is the most widely preserved in the Los
Pinos rocks. Later, at the time of intrusion of the graﬁites, the
rocks were thermally altered, most noticeable immediately adjacent to
the intrusives. Finally, movement on the Montosa Fault appears to haﬁe
reciystallized a portion of the adjacent Blue Springs Schist. A graph
of the relative metamorphic_intensity vs. time is shown in Fig. 18.

Metamorphism during the regional,metamérphic stages does not
appear to have exceeded upper greenschist facies to lower anphibolite
facies conditions. Fig. 19 shows the plot of thé volcanic and arkosic
rocks in the A'KF diagram. Nearly all the samples fall within the
assemblage muscovite, biotite, K-feldspar. This is quite consistant
with thin section data, as these three minerals and quartz make up
nearly all of the samples. Minor garnet occurs in some samples and is
indicated by the sample which falls in the almandine-chlorite-muscovite-
biotite boundaries. One sample in Fig. 19 suggests some kyanite may be
present. Although no kyanite was seen in thin sections from this study,
Mallon (1966, p. 19) indicates he recognized two grains of kyanite from
the Blue Spfings Schist which appears similar in composition to the
Sevilleta Metarhyolite and is believed to have undergone a similar
metamorphic history. The spread along the muscovite-orthoclase tie line
does not appear to have any relatioﬁ to the stratigraphic position of

the samples. This spread may be due to initial variation in composition,
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or may be due to changes in composition during metamorphism. In Fig. 19,
the average composition of the metasediments appear slightly less
muscovitic than does the average composition of the volcanics, or more
precisely, seem to contain slightly more potassium than do the volcanic
rocks; a similar plot (Fig. 5) suggests a potassium decrease for the
metasediments. Thié difference between the two plots is explainable by
the methods used to plot the values. For Fig. 5, all potassium is
assumed to be in the mineral orthoclase, which is pPlotted vs. anorthite
and quartz. In Fig. 19 K represents all potassium much the same as
orthoclase in Fig. 5, A', however, is determined from the following

formula: A' = A120 - (CaD + Na

3 0 + K20). Because the differences in

2
composition between the metavolcanics and the metasediments are small
(see Appendix I) the derived numerical values in Fig. 19 show an
increase in potassium,

Fig. 20 shows the ACF diagram upon which the hornblende schist
compositions have been plotted. This diagram shows most samples have
the assemblage epidotewchlorite—actinolite, but some may have an
epidote-actinolite~-calcite assemblage. Again thin sections of these
samples agree very closely to predicted assemblages as they did for the
more siliceous rocks in the A'KF diagram. fThe close agreement between
the predicted assemblages and the observed assemblages suggest that
equilibrium was attained in this reyion during the regional metamorphism
stage.

The primary mineral assemblages present in the regionally
metamorphosed rocks include: muscovite, biotite, potassium feldspar,
quartz; epidote, chlorite, hornblende, quartz; biotite, muscovite,

quartz; with additional calcite, garnet and kyanite in small amounts.,
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These assemblages suggest a temperature regime not greatér than 6OOOC
nor less than 400°¢ with the most common tgmperature assemblages
between SOOOC (Winkler, 1974, p. 199). fThe pPressure regime appears to
be not less than 3Kb nor more than 6.5Kb. Although this is a rather
large range of pressure, the minerals which are bresent are much more
temperature dependent than pressure dependent. These temperatures and
pressures correspond to upper greenschist - lower amphibolite
(greenschist tfansition) facies metamorphism.

Deformation at this time produced steep, westerly dipping flow
cleavage and penetrative movements partially transposed bedding. This
deformation was not too intense as relict phenocrysts are gtill present
in the Sevilleta Metarhyolite unit (Beers, et al, 1974, p. 425).

Cross-biotites are the most wide spread evidence of the thermal or
contact metamorphism accompanying the intrusion of the granite plutons.
Immediately adjacent to the plutons the country rock has been subjected
to sufficient amounts of heat and pressure to destroy nearly all
evidence of layering, foliation, and phenccrysts normally present in the
Sevilleta Metarhyolite, and it appears highly siliceous. Thin sections
of samples from this area do not show any evidence for the growth of
minerals not previously recognized. - Although several factors may
explain this apparent lack of contaét metamorphism, only three appear to
be of any significant importance. First, the temperature of formation
of the Sevilleta Metarhyolite during regional metamorphism is similar to
the temperature that would be expected near the contact with an
intruding granite body and would not give rise to a new mineral
assemblage, Secondly, chemically active fluids are necessary for

metamorphism to take place and both the ILos Pinos and Sepultura Granites
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appear to have been very low in volatile content as each contain only a
small number of quartz veins. These veins follow fractures and are
quite thin, generally one to two inches in thickness. Finally, it has
been shown that the granites intruded at a relatively shallow depth

(

PH20 1Kb). Thus a low overall pressure, a lack of chemically
active fluids, and the mineralogical composition of the metavolcanics
all combine to limit the effects of contact metamorphism. Of all of
these factors the most important seems to be the lack of volatiles in
the granite as contéct metamorphic aureoles are not uncommon in
greenschist facles rocks.

The final period of metamorphism occurred with the movement élong
the Montosa Fault. The lower portion of the Blue Springs Schist
appears to have the cross-biotites destroyed and to have been highly
fracfured. This zone, mapped as the Blue Springs Schist Transiti§n
vone, Plate 2, parallels the Montosa Fault rather than bedding and is
therefore believed genetically related to it, as previously suggested.

Evidence south of the Los Pinos Mountains, where rocks as old as
Cretaceous are displaced by the Montosa Fault but Tertiary volcanics
overlying the fault are not, suggests the fault to be of Laramide age.
The Paloma Fault is believedto have been formed at the same time as
the Montosa Fault. A very preliminary Rb-Syr whole rock isochron of the
Ios Pinos Granite suggests an age of about 1.62 b.y. (Condie, pers.
comm.). This age is similar to the age of the Embudo Granite in the
Sangre de Cristo Mquntains as reperted by Fullagar (1973, p. 2705} to be
1.673 * 41 b.y. using Rb-Sr whole rock ishochron. The granite exposed in
the Sandia Mountains, the northern portion of the Sandia Uplift,

appears to be at least 1.47 b.y. old and may be 1.64 b.y. old (Brookins,




S R T

1973, p. 467). Further north in the LaMadera Quadrangle, just north of
the Las Tables region studied by Gresens and Stensrud (1974a, 1974b),
Long (1972, p. 3425) reports an age of 1.650 b.y. or older for
metarhyolites using Rb-Sr whole.rock isochrons. Thus the last two
metamorphic events in the Ios Pinos Mountains are timed rather well
from data throughout New Mexico; the time of original deposition and
regional metamorphism are not known but are more than 1.6 b.y. before

present.
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STRUCTURE OF THE LOS PINOS PRECAMBRIAN ROCKS

At first glance, Plate 2 suygests that the Precambrian exposure in
the Los Pinos Mountains is a portion of a westerly dipping homocline.
Closer inspection, however, reveals several areas in the Sevilleta
Metarhyolite and Blue Springs Schist where foliation attitudes are
somewhat steeper than layering. This suggests that the Ios Pinos
Mountains lie on the upright limb of an overturned antiform whose axis
lies to the east.

Further efforts to delineate the suggested structure involved
analyzing the 2,695 attitude of foliation, layering, fracturing, veins,
axial planeé, fold axes, and lineations of several types collected from
the nearly 600 data stations shown on Plate 1. FEqual area stereonets
were used to plot various features and the results are shown.in Fig, 21
through 35. The stereonets were produced by treating the data with
program SCHMIDT (see Appendix II), producing a percent density per 1%
area, plotted at 333 predetermined points in the stereonet. Program
BETA (see Appendix II) treats the foliation attitudes(in a similar
manner to produce a Beta diagram. These grids were theﬁ hand contoured
and reduced té 75% of their original 20 centimeter size.

The Beta diagram of planes to foliation (52), Fig. 21, shows a
great circle distribution of the intersection points, and this suggests
a structural history of superposed folding (Turner, 1963, p. 499).
However, because the region appears homoclinal, this interpretation may
be misleading, and the distribution of the points in the diagram may be
the result of a slight undulation in the foliation attitudes, much the
same as.could be found on corrugated metal, but with much smaller

amplitude to wave length ratio. fThe Pi diagrams of foliation and of
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layering (Sl)' are nearly identical as is expected from their generally
parallel nature, Figs. 22 & 23. These two diagrams appear to be point
maxima, suggesting that only one phase of folding has occurred. A
mathematically best fit great circle calculated by program GREAT CIRCLE
(Appendix II) for poles to foliation has a strike of 3170, and a dip of
320, to the NE with the pole to the great circle having a 58° plunge and
a trend of 2270; poles to layering give nearly the same orientation, a
strike of 3040, dipping 35° to the NE for the great circle and 55°
plunge and a trend of 214° for its pole. This averages 55° plunge and a
trend of 220O for the pole to the combined great circles, and would be
the orientétion of a fold axis responsible for the trends of layeriné
and foliation. This orientation does not coincide with either maxima in
Fig. 21 as would be expected in a single folding phase (Turner, 1963,

p. 154), nor dees it fit a pattern representative of a multiple fold
history (Turner, 1963, p. 496-501). Pi diagrams of all lineation
orientations, including Sl--s2 intersections, Fig. 24, and of only Sl~82
intersections, Fig. 25 appears to show great circle trends parallel or

" nearly parallel to the great circle defined by the Beta diagram

(Fig. 21), striking approximately 2000, and dipping 700; program GREAT
CIRCLE defined the best fit great circles to have a strike of 1980, and
a dip of 61° to the WNW (Fig. 24) and a strike of 202° with a dip of 59°
to the WNW (Fig. 25); nearly parallel to the great circle defined by
Fig. 21. Orientations of minor fold axes, Fig. 26 show them to be quite
steep, and nearly parallel to many of the lineations plotted in Figs. 24
and 25. These last three diagrams indicate that some deformation and
mineral growth has occurred that is very steeply dipping and plunging in

a westerly direction. The configuration in Fig. 26 may be due to the
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slight undulations of foliation as predicted for Fig., 21. &2axial plane

orientations of minor folds, Fig. 27 show dominantly NE trend, either
dipping SE, nearly horizontal, or dipping NW. These folds are thought
to be related to the main NE trending folding phase. Another set of
axial planes is trending N8OW, and is vertical, this relates to the
cross-folding, also expressed by the lineation directions of Fig, 24.

Because of the homoclinal nature of the region, the stereonets are
not totally successful in defining the proper interpretation. It is
believed the structure represented here is on an upright limb of an
overturned antiform with a nearly horizontal axis as suggested by the
foliation and layering attitudes (Figs. 22 & 23). The fold axis of the
antiform would lie to the east. In support of this interpretation,
Stark (1956) mapped a syncline in the Manzano Mountains, which if
projected southward, would lie immediately west of the Tos Pinos
Mountains. It is further thought the steeply dipping fold axes of minor
folds are the result of compression along the major NNE fold axis.
Therefore, the minor fold lineations represent the tectonic a direction,
and their steep plunge indicates a nearly horizontal position of the
major antiformal axié; which parallels tectonic b.

Additional stereonets were constructed for fractures, and for veins
and dikes. They are plotted for each of the granites, the combined
granites, and the metasedimentary rocks, It is interesting to note that
Sepultura Granite fractures, Fig. 28, are predominantly steeply dipping,
striking NW, with a secondary group, also steeply dipping, striking NE.
Whereas the Los Pinos Granite fractures, Fig. 29, show the predominant
group to be dipping shallowly, striking toward the NE, and the secondary

group striking both NW and NE and steeply dipping. "The synoptic diagram
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for the two granites, Fig. 30, shows fractures to be steeply dipping,
striking NW, ENE, and NE, and a smaller group striking NE and shallow
dipping. Of additional interest is the lack of fracturing with dips
near 4O°~SOo in all three of these diagrams., This would indicate that
the granite plutons have been deroofed only superficially, and now
expose steeply dipping cross joints and flat-lying joints, whiqh are
typical of the roof region of plutonic bodies. Marginal joints, dipping
near 450, Qill become more prominent at lower erosion levels (Billings,
p. 378), and joints with this inclination do not figure prominently in
the diagram of Fig. 30. In contrast to this, the metasedimentary
section, Fig. 31, has its predominant. groué very steeply dipping,
striking WNW, and a secondary group shallowidipping striking NE. The
predominantrgronp represent a-c¢ joints. Also, the areas lacking fracture
orientations are much smaller and of different orientation than shown by
the diagrams for the granitic rock.

The orientations of quartz veins in the Sepultura Granite, Fig. 32
are primarily restricted to a NE strike and are steeply dipping. This
corresponds to a secondary group of fractures in the Sepultura Granite,
Fig. 28. Veins show only a random orientation in the Los Pinos Granite,
Fig. 33, and are much less common than in the Sepultura Granite. A
synoptic diagram of veins for the granites is controlled by the
Sepultura Granite, but it can be seen the preferred orientation of the
veins is along the less common fracture orientation rather than the more
common ones, Fig. 34. In the metasediments, veining appears to follow
foliation rather than fracturing, Fig. 35.

In the granites, the vein orientations are controlled by fracturing;

they are continucus for several feet, and they are composed primarily of
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gquartz and potassium feldspar. In the metasedimentary section, the vein
orientation is controlled by foliation, the veins are isolated, and are
composed chiefly of guartz and muscovite. These features suggest an
igneous origin for the veins found in the granite, and a metamorphic
origin for those veins found in the metasedimentary section. The
structural and petrologic and metamorphic evidence discussed previously
in this paper suggest that the Los Pinos intrusive sequence was

intruded into the sedimentary section aftef the major period of
metamorphism had occurred (Fig. 19).

East-west compression, during the Laramide Orogenic Period, near
the close of the Mesoioic Era, caused reverse faults to form in this
region resulting in the formation of the Monﬁosa and Paloma Faults.
Vertical throw on the Montosa Reverse Fault is in the range of 1500 to
2000 feet and vertical throw on the Paloma Reverse Fault may be as great
as 500 feet (Plate 3). Tater, possible extension in an eaét-west
direction caused the Tio Bartolo Fault Zone, and this extension is
associated with the formation of the Rio Grande Rift Zone immediately to
the west. Vertical throw on the Tio Bartolo Fault Zone is in excess of

2000 feet (Plate 3).
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CONCLUSIONS

Precambrian exposures in the Los Pinos Mountains do not appear to
differ greatly in terms of parent lithologies from other Precambrian
exposures farther north in New Mexico (Stark, 1956; Long, 1972; Gresens,
et al, 1974a, 1974b). Parent lithologies are generally mature
sedimentary sequences, siliceous volecanic units, and granites, often
with a high potassium content. In addition, a bimodal compositional
suite that differs from typical continental rift bimodal suites in that
the siliceous members greatly exceed the basaltic members in abundance,
is also characteristic. Ages of the intrusive igneous rocks appear to
be about 1.65 b.y. (Long, 1972; Brookins, 1973; Fullagar, 1973; Condie,
pers. comm.). These ages differ from the Superior Province (2.0 b.y.
and older) which lies to the north, from the Central Belt Province as
described by Muehlberger, et al (19267} dated about 1.4 b.y., and from
dates from southern New Mexico and Texas at 1.0 b.y. (FPlawn, 1956). In
Arizona, Silver (1965) has dated the Mazatzal Orogeny at 1.6 b.y. The
Mazatzal Orogeny deformed the Yavapai Series wﬂich exhibits greenschist
te lower amphibolite facies metamorphism and is predominantly volcanic
in origin.

The characteristics of the granites, notably, the rapakivi textﬁre‘
and the high potassium content, generally suggest-formation in the late
stages of an orogenic event. Furthermore, the association of a mature
sedimentary sequence with siliceous volcanic rocks is also believed
indicative of late stage orogenic events. A Phanoerozoic analog of this
betrotectonic assemblage may be found in the Central Buropean Perﬁian.
During the early stages of this pericd, which followed closely the

Hercynian Orogeny, volcanic rocks of mafic (melaphyres) and silicic
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(ignimbrites) composition are widely distributed. The magmas are
characterized by a high potassium content. The tectonic setting is one
of epeirogenic warping and basin formation, followed by block faulting
(Brinkmann, 1960).

Although clear association of the origin of the New Mexico
Precambrian rocks with Mazatzal Orogeny is not possible, evidence
suggests that both New Mexico and Arizona underwent a similar geologic
event (circa 1.65 b.y. ago). This evidence includes a similarity in
age, lithology, deformation, metamorphic grade, structural orientation
(Anderson, 1966, p. 6 & 7), and a lack of correlation with surrounding
Precambrian provinces. Although further study is necessary,‘it appears
that another Precambrian province may exist in the areas of northern
and central New Mexico and extend westward, at least into central and
southern Arizona. The characteristics of this province appear to be an
age (circa 1.65 b.y.) and a metamorphic grade (greenschist to amphibolite
facies) both of which fall betweén the older more metamorphosed Superior
Province and the younger, less metamorphosed Central Belt Province as

previously recognized.
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APPENDIX I

Geochmeical Analysis of Igneous
and Metamorphic Rocks from the

Los Pinos Mountains, New Mexico

The samples from the Sevilleta Metarhyolite have been divided into
3 groups, the Montosa Section, taken from the northern part of the
mapped area, the Pinon Section, taken from north of the mapped area, and
the Metasediments, the high siliceous rocks from both sections.

Analyses were supplied by Dr. K. C. Condie of New Mexico Institute
of Mining and Technology. )
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APPENDIX II

Computer programs used in this thesis. All programs were used
with an IBM 360/44 computer and are written in FORTRAN 4.

T L o i L i T s



List of Programs, Capabilities, and Sources

Program

LOAD

HISTGRAM

POINTPLOT

SCHMIDT

BETA

GREAT CIRCLE

GEOPLOT

Capabilities Source

Loads information Beers, C. A.
encoded from Field Data ‘

Sheet (Fig. 3) onto tape,

counts the number of

cards, data stations, and

tape spaces.

Constructs a printer Beers, C. A.
Histgram of data, can

handle 10,000 points

at any one value.

Plots location of Riese, R. W. :
lineation or poles to {New Mexico Tech .Masters
planes on a 20cm ' Thesis)

diameter stereonet.

Calculates the point Charlesworth, H. A. K.
density of either {in Muecke, G. K., et al,
lineations or poles to 1966)

planes in a stereonet.
It calculates the
density in 333 small
circles of a specified

- percentage of the large

circle.

Calculates the point Lam, P. H.
density for the
intersection of planes.

Calculates the best fit Beers, C. A.
great circle to any data
in a stereonet.

Using data from tape Beers, C. A.
filled by program LOAD,

can construct a

geologic map, less the

contacts, faults, etc.

Can be limited to

specific areas or

geoclogic features.
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GRANTTE

DATAPLOT

RARE EARTH

Calculates the Condie, K. C.
normative (both CIPW
and MESQ) compositions
of siliceous igneous
rocks, the projection
ration for each face
of the Ab-An-Or-Q
tetrahedron, and plots
the sample location on
each face of the
tetrahedron.

Lists geochemical data Beers, C. A.
and calculates the mean,
median, standard
deviation, and relative
standard deviation for
each predetermined

group of samples
(Appendix I). It then
plots all elements for
which data exists vs.
5i0_, plus 15

additional plots and
three triangular diagrams
if the data exists for
each plot (Appendix III).

Lists the concentration Beers, C. A.
of the rare earth

elements for each

sample, the chrondite

values and the chrondite

normalized values. It

then plots the chrondite

normalized values vs. the

rare earth elements.

117

{New Mexico Tech)




F R LAVRE Ll aeL SO 2 o o o e o T gt (0 TN
S G i e 1 Ll D e S K
R e R

soonoC oo SO

e it

THE VARL AL

LICATIONS
PRINTS OQUT THE

R
Mo

3¢
TE

B Tk e g AR Ae T Ak AR AR SR R AR R ROk A AOR R RHR
DAThe

£ AMD

P
[

INPLY

s e s ok e e ok A e ot 3 e o oK TR YR R AR A R S e

NUME
WLl
Té

Tiic

THE

THE

<
)

BLOCKS

COpsT
8l

F

PROGRAM LUAD

tEADS FROM

MLVARLR
RF A”o
£ CHECK

iz
[

AN
FMPOTINTY

bt e o sk
R

W

i

P A
440 T AT

I

AN

-

THE PROGL MOTHEN

TH'
RUUHONE

THE

HUAB

R IR T R R

e oy whe
Rk

[ 4G F Ot
3 ¥ A8

FRR G

T

- -~

. Gun o

oo =0
e e, ek Ty D
b R e s |
] e N e (3
- LI D
—~pia >0
DET W
-t o BT e ™
— s o,
=D~
L D e et
L) v ot 4 s
—QL b N
-0 NN
T BN e
DT =T
—. e =~
— g
[mlslelolols.
LLE syt pomd 7 o o}
[ R e
e e = N
AV Cu. oo
e e Nl
PO N I

o~ u—

~S 0O

—~ et g et
[ e
P A e s BE
— T T e Qi
>l L DY)

- o e m m—

i

AT AOE RO IEE Gad
LN O e N T T O D e SO O D e (PO N O OO
OO OO S UC A0 IO 7 00 0000 T
DSOS L WO e Sl ol
CLOCOMORACASMNCOoOaQCal
R - . G R s B Lt

W\AJ\J!.JHD

mooocc
g <l <l <<t el g U<t D at

AN

A

P

VARITABLES TO ZERD
C

DATA

FIRGT

— — .

4AZANS THE

*

s [NITIALIZES ALL

i L]

. : P o TR
IO LI oD
[onkon PR AN T A BN QRN S F e by

NN PP DRSNS TRkt ot a¥ okt ol ol Tol i it o LN e R
A e i L T o T L
P Y an Fon Tt e Y an S Ton Yook au TR Fonl R S0 ant bt ants
AAI\.AMAAAAAAAA.AAAAAAA\Aéf
Jﬁ.:UUD.‘UDD,‘UQDDUDQOODDDOUD.UUﬂJﬁJCjOG.UUQUCJWQDUH.Unuﬂ,,ﬁjmuﬁ_i..l.

[ s

1LY S gmact ey ] bt
e et et e et et
e D e 0N
T AWIA D
..n ~\,J|'.|.l»| = )
Y T e T

Carty Gra 0

30" '

N el al S

A DA S U T 4

0N

PLUTS
AND THE

c

Lewtl)

TH
LOCAT [GH

+

e LEWCT

FOR

S
CO
DLETFRPMINES Tl

b
[
%1

.

PEOGHAM HAS WRITTEN

REGINAT

NSO

COn
THE

STHCE

ARD
118

AD

OO0

Tile Ky ¥

I
!

‘
1.

(APDsS

ALD
L

£

IX(1)

S e N

LACATIUN
PR TH

AalHIMG AT A

§
\

THEe

ot

S

MINES THUE
1S

e e e e et 1t
A TAL A O e
T L T E S
[TER-SA IS F R Rt W R

RTTHNAT

f:

LN

T

3

i

11

AL AV M

% 21
Rt

2




e ST S A N
PN T & T Y T T T 2R T el { T LSt el 1 Ll LU Y B Lo F Y ot L0 Fon L0 Pk wn LU0 L i L 6 St v L ELNI i TSI PER T N .
AT ETURED T W TSI e O g U L O Suore 2 L A A O O A NS P O R AR O N B e P G e
N ) . . - . P bt ; I PP R . ~ PSP DR, PN, S
7777777998888889899.u.,999999QGQGOOUUUQUI.L,!I,Hl.].“ﬂ“.l.|7_..): HZZ?_ZB?:(: .P,A,”QJH_...?H?VM,.MI,W_
= LS - TR e N IS e I i H P SRR - 3t g o, P g~ 4 : 2 i o iy T ;-
5 e N S S I Il 008 S0 wnOunmm e mm e e S e D SRR R AR e T =SS5 00080s
. PHD,\U”\UAUruh\l.U“DDNJDDn.unEDUDDDDUD)DDMLDDDD[EDﬂUrJ).,_U{.lFLilurlrn,d[f,m.ﬂrLr‘:U.ﬁuﬂ...U.\l.nlx.[f\JIHM.I..IALW”.F..H!‘..,. =
nﬂﬂnﬁ.”hﬂpr\AAALAﬂnﬁ.AﬁwhwAM.AA_Amﬁ.AAA»AQAAHAAMAHAAAh».HArﬁAuA.nAAmmnAmu)mﬂnmﬁ”..\umﬂﬂ“MWNH”MVUWHM””LMMHMVN,M“u.w
ﬁUUﬁuerDﬂUﬁ......UDUD“H.OQJUOmUDODDUJUDUCOUODWFH.OUC_DO,LEHr..,,,l,r\._..\'L,Lr.[.. [f”.f\.(:rll\, .,..I..!,l.r.,L.Lf‘._. R
B i Coor T i s, . fooa . . .
< I

[

Lamed -~ had
[, —— o —
- - o ot oo pend
C = Nt St ol
b b e Ca—ey
> I wLoaT
[SH ] Ll =2

THE TAPE
{
!
I
)
1

CN

NEXT ARRAY

PEAD AND THE

b1
Ti-hy
A
uP
A/
KA
P

T
1
I
B

s
T

T

“D3oe
{
PA
IS
B
[
L
(1
L

-
{
b
¥
1
F
{
"
U

?') “\f]C‘ _:'
E
119

ARV
I
)
)
]
)

R

STRRES THb
NELS
01
I
'
b
1
|

EOUAL
o

TH
LACAHTY O

Ath
300
T

]

X

(

(

1

(

3

G
]
P
it L
(
T
'

HBLAOCK
70
~TH
il
MOT
( [(I\DU
1 1
1
1)
i<,
‘)
S
1

1)

i
L i\L ‘_]C )

hat
- N
-~ COGOOOO«LUH\OPOQOCH [ ko] Q(QQ.UOC.H..OG.HQN;C(.\LC«JJ\
o < —~a
3000 ===::::::=:=:::;:== WO R HR G TE i K

i il [ A ruw
p 4 LI e e e e e o A SN T S S S T T =

))KKKKKKKKKKKKKKKRKK,)&KKKKKKKK&KKKKKK&)J)%N
TV i 87 et o S et e S et S e (((‘(‘\(K((((((((((t((l(('\K/ﬁjﬁII.\
SKK((GTPTKD919YOYLLLLZTP(CG%AKPPV!TP1112?Z(((T‘

THE

IR 1 T.S
IF("'“JMo E‘;)wir]
A
0
U

> PYS Jrident oD SL LT - Lo
= EANLT T
TN = 1l - ow-
~— I S i
P Tt S BT IS Rl o ket L
AR O Tl Sl
D D> it Tk e ™

]

- P i ] - - TR T e e 7
— I Teean TN T —n I R e D h,:,cﬂhLFc...(....r.SL.b<"f7l(rrr.l7k0|.ll,.«!, LT R T D R
NATo T T LS N T miAe e PR
e e A e e S e L W g L M Ut e e D AT B S T I I e T T =
mel"vva!JIL]|uL‘u.|Lrl.|..|.l|J.1..l.Ql....-.‘.:uﬂ LRI DU DU R B B el en b A 4

SN WL IUS (SRR

e Trer W .00 el =

S TRET SRS o R

-y oG U -0

Ir

-
1
I
)
[
)
sex 72005 ALL THE VARTABLES AFTER wRITIMG O THE TAPE

4; $ix




S e N T T S R N I A A A SR A SN el D S P R T e MU AL A O TN T A e e e (0 08
[T IO T T LD T a P el Tl x0T as I b L o D Y b Y o0 L T ap 100 Fun B Eant unioiv ] an ] W Eol o2 S 1N L i O ] @R Wt un L AR wod o LA L3 TN R NN it
DO~ LD O NG OO S NN OSSO OO NG N G 00 O DO MO D a0 0 N 0
B R Y ST Nt Ta T RT T RTaN T o [ I, N0 T T, BV IV BN e IVe MalVag it ot odo b S el i Tttt drutealsdies Rueleviastovibe Foo aloall S R0 aRasl oo opgiwpl
v g e, £ g T, g, 5 ] e, 0, P, G 1 o] ey oy goma, o] e ey d g, el ] o g o] g, e e e o o, o ] el e, o T gl i) s e e, et ey e pe pan, s e T
T onT O T T e PsRantes  aotar Rt et soNan Fanton Faut sabm i Fou fontan Yoo finfactont st o L utan Fon Y ap i 40 Fim Yt San § obif 00 oo L s e vy ) Aty unily dob 8 ot}
P TR - S P R ot = o SRR AR L B SRS TR e (R 5 0 s B iSRG e B o A e B ol i T T SR R IR IS R Ao e B
CoOCOCOoCoUCOoUnOUOMOOOmMCOQMCCOCooLGCGoolCc oo ool oClouomld
IO PO U JUR ST W ST S SRS DU (U0 U NU- SR SN JUND U S JUNTULDN PG DU U DU NS YU WS DU JUUS PUUS S U R PUNNS GUIE UL I UL SIS SIS S IS S PO g |
&8
T
X
Tl - e - "~ - -
—— a— o~
Pt ot A g el pmg o
(SRS s P e e bt
jlaI V) Ca~—n
s w WA
ALl = et}
~TTE>Z LSy
T
e e pmn kA
e Pk et s i e et et

-

MEXT AvalbtabLE SLOT OF

— i e et fom D b e )
PRV B B I TNy i
=y U~ |
-l T 7 S g
P A L L Y _
—t o — Pt . W~ t
e bt b o o e ot o
P ot B St gt
i P RN <L D Nt
[Up Lo, Sodx o
—r L e b L e
us il e U0 Y
A P e T s e
L <l P A T el e
= o e B et et St b i ot bt
LN] gt e Lt e
= = [AOEV T SRR ALV R
land f— Ll PR S S R U Ry
——n el e -2
Fa =S ~ e T e~ e e - w
«d s et o ik o —
[N e T ) oo ot s ey
o g L A T e
- - e 0L~ D
o) L e (YT e VDT
e s Rl PR A Vi J i 4N
< T e
[ ot i e dm L B g e el e
= —— e e B Y
w f— (L b o e o b e
= R, et b e (7 IR e s e
.t -t O S U Hy S S YR
- T S e T DA
[ o~ i, i, " . A s 4, o~ — o o~ . s s~ s " s N b T e, P e ——— =7 —~ L i el T
o] SOCOOOOOCSToNCOooolD OMe O SOCDOoo o ~no o, o i DUl il e e Wl
o o ek s g, o, s o o, e o s Vs g, ey g e g g T ey T L o T e S e o g e, L i e e A e e P e e v e e = e = =
< T e o e St it it e gt St el ol k. " Nt Tot® e e =t Y e e e S Tt S e et Vet it v et e T T = = I T T ]
- ———— e e T L e N O D e T NI D et LD T G L e T e e e OG0 e e _—— T T et 7 e 5 T et e s bt
< N e g T e AN T e AT e S T U A VI D il SN e e LN E e R L A < TD e M ] e o et e et o et e
o e S S el L UL WL L i e L L S A A D T D D e DS Al o P R R L P - ST _
e T o e L e T T L e Ak s S S e e D DI DK LT — et e VY W e U -
L D e - = —i— o w2 U D -
= —— RTINS T I < ST T O VI I AT I A T | IO [T I O R TR I T I 1S I I SR | I e e~ P T TR N NS s £ Seingit S b JE g oa
- - wo it ny SN P BT A I B L
+H I emem = iy S . . . " — o gy " " i oy S A iy S s, O S P, S O e ey T - LN D e T Rk T T e e RN NG
v R ar e Jor 2w B e See e v Saw Br R A Bt Rue Bee oo B BT ue e B R e B e B v B T B B BB B R S B oo o bt L Tl bt ke g
TLD ™ o ™ ™ e e s e e v e e et e et St 2t S et it et T e St et e et St e e ot et et it et o e = ) =Y () e e T2 e S S B L

T e e I O T m e e T O T e e

T e T A Y A A A SOl I IN A QDT I QA Db Do N O DS s e g ST 2T e
LN G T DAL T o = —

e A TR = VIV D IO UL VL VI A SN0 U N e UL AL T S DT N0 —e = X

IVES

v..,\..ﬂ.,.lr.,.uﬁ,.v.YYYFFFFFFFFFFFFFTSVﬂSrJDVVVVVUTDUTDOXY,\UJ\‘?\.:\..;C ﬁhYWTV”)«YWrﬂVTKHH
T T T T T T T S ed T TN Y et i e T2 I IS e et 2O AT D DT T el TR T e e

>

-

-

 ¢=£.~ PLAC




S T RIS TICRY 3 M,M-vw...?rw.wﬁ’.t\.t..hw.un..hu.f..wﬂa..w DR o heT S T e e T e -
= 0 O P AN O WD P 0 O et Tre TN L <0y
1.1.‘”qL22ﬂ."27_.7g7_7,._2_j3
e N T N L S T NN N TN DN NN
oo LDoRCo o0
LAl LA < <L ey <L L <yt
~OoOoCooooonooOdn

-

el - -

— N nJ

-~ ot Pnd

[l - -

— =i

- Pt Tl

N AN

—t -~ -

~ N q

P e -

— -~ -

(A CEEN a3 ] [

- - et

NN o~

—y L -

- 0N [

IS B —

— »~ Ll —
[QR I S - ~
-~ L r—t /
[V B el O
A— -~ ”~ —
~ 0Ny ~J -
ot . i -—
— - o~ 1} <G
L e—0m —
O L e A 5L
[a¥] i w0
— et s L
EEE R o R B
o -4 =N Pa
ot N et ) 1 Pl e
~——t e w0 —
DN e IO < M
— et e S QD
- e O\ e Y
Y\ sl e -‘\\H
e D OGN O D
(g e e D et =i
i e s D
b o g et ey

e e it ¥ SR I
N O SO WD

SO NS

P T | e likalh A
~ any ety me ol
e (3, 0 e AV D 22
Bt oD me T
lvﬂ,'U,.)vi.'uU

o et e T et el T T

P O omEGD e 2O

- peme O O] VW
PR R e Tl g
bt = () > - Lot
Ml  Alm o Mo = -

~
(UL Y Iveoy PR B O 1 A ¥

o~ o2 ol
— S RSt el ST )
-t T oL XL

(V] (D)‘\I.l\l\..ll\nl((x
T s nd i st gt~
«r LAttt el S et T

2t LT e e P
i 2 wid eilied el X000
~ ey D e S < 2T
[ BRI R F R W LY
*

o
3 E d




PR \i/.
o
-
o

o

T N
SESESEE OGS

s g

aiel®)
AT R OO OmMNm
OO OUOC O mimirtmt
CoOLULLUOSOCCLC
P R B e ) ot

S0

o ﬁ./”ﬁ., luhw».r\”.,“.n.t. T
BTSSR GOY

e

-

ety

SSSSSSSSSSSSSSSSSSSSSSS

———

o e sk oKk R R R K K Tk R R SRR R

PROGRAM HISTGRAM

G0 4k o R R R R R K R R R A R Rk K

III]IIIII]I!IIIIIIIIIIIIII‘II{II‘IIIII‘IIIIIIIIIIXI
leHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

O e LY L > s T 4

o v I P} o o ws) a i

=L - W L T Li— < &

(U RUIENIEEI 13 tan Fun iV o] Ui o e & 3

o= w e e e e X o L5 (ST

X Vet L < << oy ocul 3

[ SandaN 5 e 4 TZZZUl o wuw v W #

I = A0 et et dmt. T e DN I #

o 1 OOOQOMWA o< _—

AL WS A ool udee O L %

SO =T< > OOoUII=— e e Tt w5k

o ETZJD - OQOOoTWVZ T oM ¢

— el (SIS IS8 NE - — 3 -

LIz E> P g —_ Y —

g4 a = U RENINOEU [l S ¥ i

>5wn < a Zaud Lu, <L oI -—

Tt Z X X 111 =OJ - X o Q.

W 2 el [ 4 < ud [ —
=2 - Q AN WMZZZaD O T =i * = a.

T oV = Q- p— L LD [T -~ > —
= DU Zws < A e w ITED — — = [ ]
Pl R o 8 T T T Zwvnedd TOMXer 3#% 59 Z D
O Witz T T b pe LN o p (O i gt -— -~ [ ]
O - w_ib - a = A [SEININS} = % c. X M
et D= Tl p=4 -4 444t oW << * - L8
— - el IE - - OoCoCIv oZz<2Z = #* — = ac
W} > o Uede Ul QO Y= #* -3 S Y
—lNZOZ <L (] o3 o — faa]
Tt = WL U s Tz O [SURE 3 - - =

p Z L L > 4 DoDoDacao WO =i _ 3 o Z =
o - — Aded ki D> O Zxp—- < [ (R p=4
Wy Cv - TR RS QL. £ 8 g Ll e} —cr < 3% [ 130 BN
p—— o NQ I =Z o O >>>> = oCO o a3t oy > =
Z N r— o N Aw N —— kB4 < —t— =)
[y S aad V2 e = TETETOIIUE < O = T S et - =
L d T b x DIDODITowC b S IR o [ —_— X -~
Q.- zZ0 — O SEZYx xXd =73 NN = N * wn o~ < >

<L) — L e ) <t -_— OTE < —-— > ® -~ = T
<N O ZxZ> LaluD g LI 3+ G # .y X N

it V=2 Li N mLesLT>ZT < X << < % ——— e
NZHD T e EEETEIREOW O WG Z - o < i oo -

e K > A ~ I —=CCo. o~ % e T -
o arage s SR —— L TR | ~ =TT ~— i 3+ N - 1
<A< I i <X ¢ — - Qe o % - I o
a T <w g e EXZX <L i i ol #* o =~ X <<
LS —>wD = o e x - 4 * o =
x<a ZTL Ty I EIZIZED> [T - = ~C

o O WX > XXl =0 = _— e 3 Tt -~ .

oW aa} —iL Pt b et et Uotl, W -l b= S~ D o]
zZouwnw . E S D
o U = * ~nzZ O Ul o
A e <I —t hid ] sl " | S
IR 211 ¥ v b Xy~ B = ]
U e [an = o] ) ¥ omp—— O T
T WCE al o o o 3 NN U~ 2
S ZE < < Q < < B OX e WD 3

U D> Q ] [5] A et D AL D
v ZoZN HE ¥ % T O oM A
— el U <L o < <f ¥ O et = 0 <t
T X - f=o - [ R P i
o U Soa<k < < <T # Anm DO

T e X O 13%] [ [  OZN0O—d— Tt

L = [7a] 4 il OQOXDOECET O

NS> NG, (391 # OEON<<dglge <

1 T £ L
o £ [
R
» -+
k.3 -
- L 4
e e !

(o] ST
e o frm o b o o o e b e e
NA AN N DT NV IN VIV

TS HETGHLBED
TS0 DO Tt
ot ot ot et IO O U T N I OV D Y hatsalaatanl
DCOGCCCCQCGCCCGGOO
P B e N o Bt ad et Bl et

VN HNVINSLAYIYE

D

oW OiuD

e L L L L

[9.8]

W3 - [aa ]
-

[T vt T rt s AN 51 o RO TP LU LN
3!»..6)678@01?&3/“
344444&:44&.&.%_555555

sex T CHANGE THE DATA READ, CHANGE THE {FORMAT STATEMENT

O)(IXC(I),IYC(1).JTYP(I),JSTK(I),JDIP(I);NTP(I):

=2

s FMT,END

3

r
L

MAY Bi CHANGED

CIAL TYPES

[

TS AT THAT LUCATICN.
CURRESPONDING TO 5P:

IR L U DL WV L RPN @il

.5,:0?8901u7u348.678qo12
T tTa Rt T e Rt Reo Vo NuRva R RN oR e Roul puliny
SO, O L OoCLOC
T..T.T.TTT.TTT.T-TTTTTT,T‘T;T:TT.TTT.T.Y
SSSSSSSSSSSSSSSSSSSSSSSS

[ L]
L
[l
N N
e —
=3O
[G16)
—_
>
< <<
TE
DK e
ek =t
s 2 ™~
=t N
1% -
2 3
— D
[0 1 SR
OV >
=t e e
= s s
b XS
D00
T oa %
= ZC~
I.O.G)! —
—~TE D
D e~
g O X
oA A
[URIVSAT RS uN] %]
et 2 T

S>>0 T
fm 3 S e f— X e T
et TP TE Y
et e [ e 2T
g

[FURNERS U E 5
ot bt et 2t = N LI

o~ w3
—




= . . ~ S, R O T i, TR Lt T =
e AT B L S VS VAN T ST - = Lo AT TR K B AL m e a R n -
STSIOTh AT T TR ST T O e T b S T L e rdl(P.\'iw\rt\((rw Ei V\l, STy \(f\:{\v.v..!r ARG S NI

MINS~D T Tt ..)67.50,01?3456789012ﬂ45678901.23456789n)1?3¢.5 ,071 n
[t R e oY of v sTvalvalo sXe odochvelo sl eal il oYY ea¥ s YorRedv ol mlvlelol e loldl ole LaRatu PEESPL S FRE PP IaV [ o VInH oV Ig VoV S oV IV g IaY|
COUSOUDOURDUOULOCOUOU GO QO rirm )t e e et ] 1ot oed 1 o b o, 7ot o o] g g ot 1 e o 9 o o] e e, o
O el o T S T T N ol o a el sl aad e e e ot o ey e O e e e e e o e el el it b Y a it g o
WIS WIS DN VIV A D) VIV ITHA W WD VDN N VR VIGOIAD NN DA N VA VUL DA D NGB A VRN D D NOWG

A et

Bk Pt ot it g g Bt ] Bk B P, Sl fetaef, ot bl e bt S g o] Prd vt P Prnd Bt S S Dt o Dokt el et (] Pt S (o Sk bt ot Tt (et et Sl Srend R B fd o b, Bt ] B ot et G b

.rH.IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
-
Eal
<
=
~
o b=
2 T =z ~
<y [ bt —
<L o —
" o6l Q. <L
! -
o 18] - b’ pd e o
— = 0 & - - - ~
' - Lt <+ -3 — o} —; -
ede et o] ~F i n 1} - —
Y et u. - O [on) an o} - ~d e} faal -3 —
X~ a SR - Cr N @ - n < - TSRS - - —
[Tal 4 L <t | aad ~ o= > -~
—_—~ -~ |5 W S Yl B o = e hnd = C — #® O had o -
Qo - N 2 o b - — - — - o
<L = = N o N~ »x X N~ = X [aS Lo > X -\
MY N — =3 T P —_—t—— Tt L P W W M U U oo
-l o<t - n = — -0 -~ O - - Sl an - - S O r— (T,
— A T et —~ - ]t DCe- | & bt (] e ] St — ~ | — It ~ b o~
—~rnns et [RE I v — OO0 et -~ - > -
1 st 3 e T &~ W < ] =D e - U O = Hre 3= = N D -
——n—— ] U} ~e = o~ & & e I=INDILNN e olbOES — o~ OO Y &= N =
—it -—2 Ot =t bt DWW et = W QNN O D0 =L N DO~ —UOGF 0D V) ~r—C— inNX
il ] dZ V) s DT N~z =z o~ Z =z I}~z 2 b b0 W
S D U WL O U <L 8 AN <L =T << OO0 L 3Oy I gl Z D
FUED I = T WU GFT 20X MTERZenX TR M7 T T DRI
—~ZALL - =Y ~— § 2 W e T U~ = Ul e el (£ XX T D
ML S~ o &fF W Cuw Quwu U0 WeXoXoSono uXxTxLooco wxXoolT O CCCxOuula=
CYrmrmct <L) 2 ORL T DOt Ot Y e AL OO QD e M QS A SO O = (0 A O W W I oD
<2 e +* -~ e u [TVl [ ¥} NGO — i S i g aee
L) ~F - ~ - ~r . 0w -3 X WY ~r A Rod Y D a3 L]
i i i o TR

LT e
CLe i TRe LS

123




‘ THIS SEFCTTON
Beeon o ssoror ot o w2

3002 45 =1 i
PP EIE S TR

? LR B SRS B3, FX R A S

THTS
REla

COMVIERTS

THY

A e e Ao

DTE IN DBEGREES TO HADE IN RADIANS,

3 s A6 Mo 3 o o o o8 o o e AR %l 0 e e o s e ok ok sk

[hae)

~—

B N I N S R ]

TT8T3
P SN s

SAMING
PO

okt e s 2 seos b ok ol 8 5 b ok sl oR ot R K s i o Aok e ke ok o e

SvTTTUTSToT

SeCT IO
TSENT TG

neT
TiH=

o

THE POINT

S THE PASITION CF T
THTERSICTTION WITH THE LONER HEMISPHESR

—

)

©

SE R e R R T s 2k i bt AR TR i o ol el Yok g e st sl e sk g vk o s ol e ol ot v ol ksl ok AR R ol e e s ol ot Mool e ok P
= FLOATOKS(1))
= 367, - 5{J)
SUHY=20107%3
14142045 EN(D0Y ) €6.39370
NUE

e e e ok ek skl sl S ek ook ok vk o o Sl o 3l 7 R o s ol e e ok o ok o oo o ok R ook e e

SECTTION COMVERTS POLAR TO RECTILINFAE CUOURDINATES.

s A o ol ot e 36 d e ole v et ¥l of st s s e st sten oo s o e e o A ot ok ek o ot e o sk ok o o o ok e A K
TELAs22Y) HMAX

MAT(Y v ]58)

53 Ka=1,4aX

) = RCKE)ESTNLS (KA )

fl) 3“:‘_{((K‘.;)"f‘r,|_|f)( S{Ka))

TTINUE

Sk ook e TR T e e e ok el ok o ot sk ol ok R St s Aok e KoK R ko R kR oK

ct1c:t1vvcmvtvtn1tmmvtrnvvtvvvvnvvthvvvvvtvvvvﬁvvvtvvvvtvvﬁvvtmtvv
§ et et e e ] o o ] ] e o md ] o ) ) e b ] e e ] e ] e et o ] ] o} e ] e ] f ] o ] e} ]}k ] ] i e ] ] ] ] o] =t o

(S OX O AND Y INTO ASCENDING DRDER.
S e st ok R0l R sk s v R sk b ok e ok Kk Rk h IO I ROR K ook ok

N X T =M MA X =) P
m 61 IH)’X?}yNMAX? P
N 6T L=1, HAX) P
IFEX(L)~-X (l"].))olfﬁAy"'} f
R=X(L+1) P
X(L+1)=X(L) P
X(1)=0 P
B=Y(L+1) P
Y(L+U)=Y(L) P
Y(L)=8 P
CRNTINUE D
CALL CLROLE(Ja) P
CALL POINT (IMAX) P
CALL LAdcU (IAX  d1 ) P
50 T 20 P
WRITE (6,20 1) , , , , P
FORMAT (V0 vism= (Ol ToATLER) CA2D JAS CARRIED THRU TilE® P
STRIKE REOETTHTING COMPUTATIONY ) P
63 TN 2 . b
ARITE(A,2073) . , p
CORMAT (0 R LEYTATION OATA PLICE NUMBER T 1X, T4, 1X, P PUNCHED? P
GREATER THAN 360 DECRELSY) P
12 P

PLOT (27,0, 599 ) PL

EXTT L
SUBROIT {43 C1RCLTLD4) P
i

S

e e et e e e et e b
St g s sk o it e R e st sl e e

I S N MU e R R B R R L LI s T
CIRCLE

RUSNTNG
MANMNER =~

SRR TR R RS R

PT

-

-
-
—t

SR ENY ST T
AT WIS Tay LTS
: ANy LABRTLEYDY T

PRNMICES
AT
THT

ASMOOTIH
STOHT AMGLTS
FOLLOWING

OF 00 M,
THE FULL

<
-

-.._
] z
e o o]

e e

[VERUER®)

124

~

TR NG vy

o N

SOOI PNV NP D DS

je)

ARSI M TR TN I INTI AL T OO e OGN
ml Clie AR A PO RR MRANER

RN

Ll i e

s

et ST

AR L T R L s fen R e, T ot S Kool Yo B e Ko T Poas FUR K am Woo B hn Wan ¥ Ton t
e T T ey

NN N AE Y
I ey e T

il

MY E o NI NI T D e AN P TG DD D DN S NSNS SN0 NP W S S0 S NN O DO =IO
AT AR Yo Fan ¥ g S Ui K Eatte

A

r\:{\}h“h_\_f\\:-‘JN’\:\}‘\’T-\J(\‘:'\J FUi PN DY e et et ot el "k el bl il ol T Tt gt ol ) Pamd { o Rt Lt Ve i el fa? 0 g Wt apof St M od ok B Vet Pt o) b T ek P o rnd S Y o D o et ik S ok Lol o Sl 2md

P et IO Lk Lo kel 26 TN Jv EV6 SV I 2w 140 Lou DYO RV a JRG RR RS RIS JUASS PN LT R0 2R oo 10 ole oS < 15 L300 vio oL VEEN SRR N ESRE N E RN LN

Than N

e



et A e D e L e Ini e e mTo. E T I aETe g e L mint L Aee m L Mo e s mem,

- s el D e S R R e T e T A P T S EnTa e T T T TRSE Mot Tae Tt T e e e - .
[ s B T P P R rmﬁtU T i N, R S e A e T i aad oo S E T e ,A.,I..Jl,« T
1 S S T A AN TR s o R e U N BT T W G L e s N WSS G S e FETVRTE N ITUIT B SN ANTARES STREN ) o o SRULLWS PR o TaR b [TARNG] o FeoRu st SRR o) QR EA EEN SR TRV 6 pugle &

11.]1127_7A_7~27"7H229‘“33333.&433334&.46‘&‘L../._...&./;..A.r)F)Sr).ﬁ...ssrﬁF)S(O/OAUAJ,O;D_,OLU(Q6777?77.77778.86838R,R.8
NTwN 222222?7»27L2?222222222’522znd?zm(?nﬂ??mﬁﬁ‘.n{ﬂﬂﬁu/w?_gzndnﬁnt22?.}.x_. P o Py SO N N OO U NN G O I DU N TN
N ]

.............

LLL.I..LLLLLLI.,LLLLLLLLLL.LLLLL.LL«..!..LIL....LLLLLLI.LL.L[[I[[I..!.,I..LLLLI..LI..L;LlLLLLLLLI.Ll.l
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
TTTTTTTTTTTT.TTTTTTTTTTTTTTTTTTTTTTTTTTTTT.TTT-TT.TT.TTTT.TTTTTTTTTTTTTT_ITTT.TT.
PPPPPPPPPPPD.PD.PD.PPPPPPPPPPPPPPPPPPD.PD.P.PPPPD.D.D.PD..D.PD.PPPPPPPPPPPPPPPPPPPPPP

* * H# *
* kS it *
# #* #* %
hid * ZD e 3
3 E IR vt o 3% %*
* T i *
® # -+ %
# #+ = H* B3
+ % N % i
= W & *
* ¥ X it 3t
+* 4 - ¥* 2+
* -] 3* 34
3+ [ T O 4 H *
2* - S § I+ ETS
* ETR TS 2+ FTe
3* 3+ = #* *
3 * —id H %
3 46 L - * *
+* +*® = * b
X ® QC * 3+
# E: IR Eis i
* # owa s
3 " Ll 3 3
* * =l 3#* %
* # H 3
#* * W x *
#* - #oQC 3% £
3 — - 3+ - % #
3 — - - [ -— - - A% - 3¢ 3
i — - -~ - e 1 4% 3 - 3#
2t t ! ! = i 1 { -~ % = % - 2
¥* - - - [} - - - fos} ¥ Zo -t { B
# [ DL S (ST [T Bl ) * - <
* 2 ] ] - 2 -] o Py #* -~ a3 M ol B wn
+* o oD [N T v = - & Vel % ] 1 ™~
* - -~ - oo- - - = I s B = = —
e o) Nal e ~ U [ o B i e T T T S 3
s ool 3t o] S - X LD -~ LN o W S Eo TN ¥
= i - - - o - L s} P - R
Z wn o < e A2 [2 a3 s (0 As Tt 5 e UL e e (8 i
— +* ] e a [ 2 ] -] 3 4 s L Wl —_ it
= PR nnd -+ - [l e -l - D - % o ' 4 —_ %W
= EEEN S - - - - - - - e~ - 5 — il -tz - 4
<1 3 - g8 WY Wt e O Tl TTemO —~ 4 =il 9 — - - 7
— 3 ) — ~ e~ o e - o o dr D=l 3 - =
o0l = <y ¥ mo- [} ° R B ] ° o M~ 3 < ¥ CUZow oW <%
et z * el 0 PSR S B e B SR I SR SN AR o SRR A e . TR W =%
< <i o << # [t 4 _—— 2 |oaguin =T e e - LIRS o] = % L e % [V =
| PR P iates OO ~» O~ PR e T oSV o ¥ o o) o0 ™ — % =ur,y % o~ S -~
et ¥ I e = - e - -7 T e e m D LT G  Ta FI S — 4 T ED e - i
o = 3+ - B i et et L os LN A LN TSGR 2 e 2 crr | M o T i W - [
< = 7z & emils Ll > e e 0 ar I ey T e e T T et oI 4
- - ke FIeRR ol ¢ (N~ & & NN [T s SR NG £ [ O EORS T oem b -3 B
- = 3t G D Bem T e — o GV e P e e QT A S de e B T e -4
$ e OO e N e T e sty Ca Do EH P N LI e
E e LU= DL DT TG —~T (e O ¥ oF e E Nl B
- Ay ] fasd Bad X e O RTINSO 0T e Eoal NiNaYoal o Weat R L N Chpa) PR e e e U =
i it H ] ¥ TS A P T S e i e _— % U F ¥ XXF —
o ~F =i < fi N O IO ) e D D 03w L D e D e Do DD > et D — ¥ Tu e g > _
- - - - % GAaAg erCa3N |0 N TV TV At v Dk FTO X ol e 7e D B
I o D oo G o o XA S e N o N G o0 B 4 ® O @ T sk
BE S A o P D T S T G L P L H e B e e P ¥* 2 TN~ > X
B oeddt D e ) O i o~ SO KT SR | g R e
kS Pt e g N T .l.lnnAFA.‘UFAUA«AAF\/..FA_H_J._F.A.«.P\..AAA«:-A.J,.,TWU 3% * [antmuls ST dv-ahin B
# CCCUBRXYCCICClCGCCC[r\]r\..ru;ICGCCCT..LD\..,.._S 3* M YT S
3* >t ;
: : . (-5 et Bt - = -+ C e
Pt g = SN AL s oo oz 24 . m £




TS T T I S i e T L A R et I A M B e L i et e et T e e
PN N UG D e NN D
L ALV A CaS UL o N T SHALCL D
,.(_,,Lh,.~.,Lnf.~(Ac.dnr.>(,.(_.::3:29::24
—— e d i)
S.illtloantasccasdoaa
TTT.T.T?.TTTTTTT..T.TTT.T
PPPPPPPPPPPPPPPPPP
-t *
< »
(&) ¥*
— +*
b= *
23 e W
b oW *
T - = *
= =l oM 3#*
e VR | %
Wi~z #*
~— g &
Ut ol *
XTS5 *
— LTI *
(D2l Py
O - >
[ I ol * )
= Lide! %
i lan ™! 3w -
< TI-la, 3
o = *
Dlmer %
—l - *
1l T 3 -—
e Gy ¥* ™~
L TS 3 -
C—Zow % o
ZU D = 3% )
O & owZz i jo
ey DU FV . VG T S -
W 7 O o» -~
Ll T3 of * _ N
et LU VY h I = %
ST Ll o Yo T4 el =z ~
Uit—m I 24 > D
—AVITT T % [ew} [T
Lo X0 2RSS gty | I* -— 2 OCo
LT 0CW % - -~ Q-
LXITE H o~ Wy - -
Wi =0 % e~ oy
ZTw L 3 M - e o
i LS00 1) % Lol B T T P
~ XUZL ¥ e~ a s -
DI ——D % N RSl
T dd O~ = & 9w
O O o
faa N | WV NN o 1~
Db Ewvin o ~ 1 -~
BEC D0 e e e ey
{ Fo<t % 20D onn i
D el ¥ i o ° 0 -
WZU wae 8 a0 ~o0C) -
e s & 17 #OOMN— e,
CLEIXWLZT 3 O o gD
—SC>WII U # 6~ -
ST~ % = O
Wiy = #OXOY T5g
TOSDIT>™> 3% > D
—oZ0a % N Z NG
* ) < ~x
* T 1 -
k> S D .- N B PR A\
T U<t < TUi >
B oOOUALOOX WD
-
-



Aol WP 90 AN § 8§ i N AT P S

e

carti i it Kool

N S e e

S -:r'.:.,.-w::': PROGEAM SCHATOT  bsdohasorgkgob mmcx*-.1-4:*-%”%:.-*##,»\“”1_;‘
TG A0 S RN A HR A OF Yo S e e e A oA ol o ok e s s i R s ol sk o e 5 o 20 3K ol o e e e ol "n‘r’:-”ﬁi‘c}{l)l(,J"
DROGR A 5C I\T IS_PART OF A STPUCTURAL PROUGEAM SEQUENCE SHITCD?
PESTGNED O YAKE PAW DATA Fiith THE FICLD, KEYED TC A PARTICULAR GRID SHIsT(Aen
SYSTEMy AMD ALALYZL [Te THE DATA HWAS CLEHEN PREVICUSLY STORED ON TLPE SHOTLON
EY PROGARAM CLUADY,  SCHATOT 1‘ ALSH CAPRBLE GF ANALYZING RANDOM OATA SHDT(OE
HOT KEYED T & 60 [, BUT TapUT Ok DATA CARDS,  SCHAIDT COMPUTES THE SHITUUT -
MASTITY OF PUTNTS PR A IVll CPERC ENT AREA AS SPeCIFIED BY Tt SHOTCQ )
VARTABLE 'KPCAY, SCHMINT Gl B A PREINTER DUTPUT, ANu IF DESIRED A SHPTO D4
PLIT DF THE PEFCENT DENSIT !Hi 332 SPLCIFIEN CUGOFQINATES. THE PLOT SHELT(T %>
[S AEDUCED TO DWEKLAY A STAFU;«U 20 M DIAMETER METe THE 333 C0- SHOTUT !
CROTNATES ARE THE FIRST_ 223 DATA CAKDS ARD MUST BE KEPT WITH THE SHOTCV ;-
PEGRAM AT ALL TIWNES.  THiF AILLIS METHUD IS USED TO DETERMINE THE SHDTCLT
PERCEHNT DEMSITY SHOT L4
A _ . SHOTOLS.!
[%2UT ~- FWLLDA‘PS THE 332 CUtkDIMNATE DATA CARDS SHOTC Ly
CARD 1 KBCA,NZ,J4,PLOX SHOTCY 7Y
FIRMAT (315, F6,0) SHDTC 18
o o - o SHDTG1G "
KPCA ~ THE PERCEMT AREA TD CONSILERED SHDTC2C
] . . SHDTC 21
NZ = = 13 READS STRIKE AND DIP FRUM TAPE SHDTC22'%
= 21 KEADS LIMEATIONS FROM TAPE SHPTG 22
= 35 READS STRIKE AMNN DIP FPU% CARLS SHDTC 24k
= &5 READS LIKEATIONS (OR POLES) FROM CARDS SHOT G241
SHDTO2 65
NI SEE SUBRCUTINE ClRCLE SHDTC 25
= %3 PLOTS Nyt ,Sydy ON STERONET SHOTC 264
= 23 PLUOTS A.By, OF THE STEROMNET SHDT G2 %
= 35 PLOTS Cyis ON THE STEKONET SHOT (30
= 45 PLOTS Cyh ON THT STERGNET SHOT{3
i i , _ SHDTC 2
PLOX - Yods THE A PLOT DF THE DENSITY I35 DESIRED SHDTC3Z
= Jo; IF A PPINTEK QUTPUT OnLY 1S DESIKED SHOT( 34y
SHDTO3E Y
CARD 2 TITLE(2D) SHOTC 3
FORMAT(2044) SHOTCG3 WY
. - v SHHTCBHW
TTTLE = TdAE NAME TN BE PLOTTED AND PRIMTED WITH THE DENSITY SHOT 3G
NJTPUT OTAGRAN SHINTCAGT
N SHOTC4T; .
CARD 3 IXe I, TXMAX, TYAIN, IYAAX, NTYP SHOTT 448
FORMAT (5110} SHRTLC 42
) SHDT( 4ei
THIS ALLGYS THE FULL GEID TGO BF SUBDIVINED INTO SEVERAL 4 SHDTC4
SMALLER SPINS PR ANALYS[Se  TF DATA IS READ FROA LATA CARDS SHUT( Géx'
USE A BLANK CARD, SHOTC&4T "
. - SHOT G4
[AMTIN = THE MIMIMUM X GRID VALUE TO BE CONSIDERED gnp{ug i
HOTCHC T
[XMAX - THE MAXTIMUM X GRID VALUE TO 2E CUNSIOERED éﬂf??? ;
O “’ A
IYMIn — THE MINIMUM Y GRID VALUE TO 28 CINSIDERED éHngg i
: SHOTL
EYMHAX = THE MAXIMUM Y GRID VALUZ TU 8F CUNSLDERED %HP¥§2 .
SHRTCS ALY
NTYP - VHE ROCK TYPE TO BE CONSTUERED (CODE AS PER THF SHDT LS s
FIELD DATA SHEST; IF 290 15 USEN ALL ROCK TYPES IM  SHOVCS&L
THAT PORTION OOF THY GEID WILL 82 CONSIDERED) SHOTCSG!
SHOTCAL
CARD & NN, FMT SHDT O 1Y
HJ(‘\I(I v 16AG ) SHIOT( 6200
SHDTOS 3,
NN = THE NUMBER OF STRIKE AMD DIP, (R T‘€.U AND PLUNGF SHOTL e
PAIRS PER BATA CARDG o I DATA 1S FEAD FRGA TARE SHT (65
LOGDEDN HY PROGHLY '||1,m*<. SHIXTC6E)
SHDTOAT ¢
FilT — 7T FORTRAN 1V FORMAT 1M WHICH THE ATTITUDE DATA IS  SHOT(HAa
T e DUNCHD, O% READ FROM TAPT IF THE DATA WAS SHOT 65
ST08U0 0N TR BY PROGHAM L300V, SEE PRUGRAM LIAD  SHOTOT4
FOROTHE panpin sORYAT FOR BLTRLEVING THIS DATAG SHOTO 7
SHDTC7 2,
127




e T D e e e e s [

_—

R - P

= D P T (P L e OO S DL N D T el G, YRS T A S AL T IR T FC Ty NS R R AT A ey ol SN e g
CrLﬁLr\:L.(:L[“l,ru.euPur\,unrx,r.hmqﬂf.ﬁrk_n_.ﬂ»u(r\_cC.,umen{ﬁPﬁ:.. T G AR T T AN A S I TR TS AT Ty ATy S PR s

[RARCRR R e e ui ) .:J.-..?..a,.A.c;ﬁ.?ﬂu(\!Cl?uﬁﬂh._ﬁé?nma..(ulz.ﬁA.a;}n;(nbﬂ. et OGO G WO M T e 04 50 [ Ta TN R e & g TN OV P T T D e O

[ S il a e gl e aifs oli»a e SEavi Sl 1+ S he 0 e TorkorRuatoakest ot o S Fpl ool an el Sl twl uplavi g T P O S e AR AN EaNQ VRGN iR Ly fr AT e e e A A TS

LoS el

HE NS J U] L W L N e A e A UL W e T W D NS e e e T e oy T e, o e e e g B e T P P P g, v, e e e G e, ey e S

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT1V b o o e s b e e fm e o e o

o =~ - .~ ~ - - o~ e T T o R R anl e T LI o - o~

QAo oonIcCcl o DDD[UDD[RI&DPH[DDﬁ\!,I.”DDD“UF:,.'ﬂl..lx.f‘r.u.\.'lri.ﬁur[_lr.!fi.n.‘l:lrL..l.ll‘.\.!l!.\[lLA..ro.\..u.i,mU.'xv.t\I.“
s AR s S r T T ITTIY LTI T I T DD e ot al S WS A s ey e i v iin s A St Wi S S S S a8
HH«..I:I.V.II-ILlIl'..HllLlLlHt1.ul..r.|..|l||.rl..HIlHL.lelnltl'ftlllL‘HlaLlnl*lfHurIlklhl.ri..llHlllrtltlLlIblr.tltlllllLuLi.\lllur;LnllliLllfL\Ll

CJCJStqRVCJSCJSSSn\uSSSSSfJSQMSSSSSC»»SSSr\"...\JSC;..SSCJFJSSSSSSSSSSSQquS SSSCUC\“SS.UQHCJCJS(.MCJSQ:\C;‘,CJ(;.S.«.J
3 e :

-

£

i #* L o
= = 3t - fen] iy
] 3 ¥ — b g -~
(] ] ® Nal 1T
[+ 3% [RBAVs] B3 - Wi AN -
- Wt # ox * ~— o = —t
2. = o< it o <f 0 ] uwroon
- Je < #* @ » = m < P o I ]
o = 3 L N W — -
- X EI € 8 k3 - sl o o -~
Ul []ss) ¥ o« *® —_ 0 -
Moad D * e i S <T b L3 i —
— . O > <2 It Ry = pa < A
U <D % >1 * oy =zt e
—3 - ~ # — i jn ] L =
wz -~ RS B * D O - s -~ 20
Do % AOx * » 0 = - N
e 1 T =2 % 2 e < Ee A Vi)
o e » = i (SRR e Sk
T P 4+ - <l S = [
SIS * oW * —~ o = Cwr L et
A 3 x 3% Yy N LY ~ 3 -
T il #* 20 Pt M i L aa —~ -z
W g o] 3 Zu 1+ DT e S = - [kl
—_ O % <L # — ez b b -
v E e =z # x +#* o - == ==
—id WO ES P A 54 k4 (75 2N a1 on 04 fon} =5 U = =
0o o S H 2L * 53 et = > cx = << <X
> Zd L ki D=y D < [ Ly = ==
g —~D i ad 4 - (T = P L SO > D=
[ T U S AP = - ar —— X - o - L~ — i
oo ITo hed z £ Wron il - . < ——— s 3
ol N S <l O % Supe w D - <X < e - b e
— o [Ta = T #* NZ——23 — -~ s — Sl )
- T2 o o #* —_ = Z et joR >~ VY s s 2 o
=z T I DT 3t LN [ -~ — o R - —_— —
b= 2 e T * 2Rt gE o i w 3+ v~ - LT —— T [ o
s b~ T = oL + L EN (W) - Z o« Z —_ A V) ( 2
w = = — — = ST ILYe - - 0 < B~ T - = — — o
P R B S = #* -t bl - ~ o & ) = ad - [ — -
- [SEI = 3 i T — =z p4 . > e - N a. ~
e [ = Lo * P I — -~ S a8 — e e T N -
—t  Soes WLl * < @ I i e - — < e - I s A Y o -
L - = w0 % (SRt Na Wy o0 - [ el P < Fwows Nqmtlo D b —
[ T S et ¥ o} 4 o>l ® [a N2 - o e b < N X [ & o -
—_ ol T 3 =l —-— W E o N - — = ZT e T o ek e —
— D e < # x 12 ¥ a <o [0 e AT e < L o RTE e~ Fanli aae "
-t TS O i 2 — e —ird Y <4 e — — - —— oo — ik
=< —_— [ R ¥ T P R - ) - - [ VR bt - e SIS TE IO e oo —_—
bR S e ER ~Z W forla s PO —0T O e T S JCE S e I e T e R —
e e e T3 * T 3= [T Io I Sl ~— o it fr<l s SRS T R TN i { ot rot o FAGan T oa TS P —_—
- L it T = = ] [ —t— I N e Ja i b S LS~ i
— o <I + oy o aF Nz A (YTt 2 itEe— 3 e X Tler W 27 T CT b e ST T 2 = —
~— —_— 7z * fogEanTeI g 1 — el DS L 2D e frm o i om T D e s AW T T e (]
o S NS 3% L A w5 ey oM - w8 Yy pm—F a0 w« Do s Al Jd s ol Pl v EY
=i T = - [TEERE -4 <+ — e T3 — e ANV ) DY TICT vt o g T en —_ ] e T s it D e e e T —
WY T S T IS L R TNl e T e - LIy ey it Y ~l 77 ST gt e T SNy el
al8 ~N << 9 o Sl O N~ W AAMNIL o5 — AR e IS e e TTE T 3 8 I7 S T e - z
1 [BUESVEEE * T o< e T w2 o D — e e R L T A N e O f—rmror M~ ol e~
o <o k) ki NS JdH OpRZ 20 Qe WY == [N fa R4 SIS Dt~ W] B e dhnt ool 1| TR Yot Vel et ta N
7 W * Z =TT D —<l e I t - T . : b L o T TR Lon JET R0 i
wh o) % 3% e SN I e = DT O { E
fan (S 3 * Rt alheal s ] A Tl L
Y o * DL€t Y
-2 PES LR RS + ks
R T T E R
- 5
o B - S



f_,:b,_.F\rc\G [ a?n,\uh u.,ﬂ.;_ 3 J))!JW.%;.N&%UW@\WJPJII%.%.{ FI qk,_d\...ﬂ.r‘..?.mjh LJ(T.FHU..!! LS L i PT.&O T R0ES ./. s h_.!c ?NI T
NN B AT T ta o T TioPatt o Rio R le Jo N BV TN Vo JNa Ve Y+ T S Y f S S S A e 68 s Te ode oFe ol  To sl H«SJ.O;K)QL joal SaR o ks hlen ST FAn ST G R R Ean Vb P Ngp i ey i e e

B R ] T S e (e e e P ] ] g s g g g £ B ] 1! et ] 7 ) B DT g e ik s e e e e gy £ e e Pt et e e e LGN D T TN DN O T DU S T g A D T

Tl“slTATn,IrlTITI.IrI‘.Ir!T..TITI_.IT;TTTTTT-'.IT-lrlTlrlilluranw.l(f.I...lT-,l...lr)T]TnTT..'Il‘f-,lTnT:I.I.uIJI.T;T..Tx.vITrn.:lrIIIT..'I

.~ o~ e e o~ —~ N g — PN e e A Pt ol A e i il YT e el e T e — —
[ongeny A ST SRS S SO o FINE o FERT Gl BUDTantant fa T sl ant SNt go L0 T gn T Band aa o Yoy PPE WY G0 S A S U S SO AR ST SR T AR VA A S S S S B Re ¥ i ST g LAY ol SR Y ST e ol i i [t

n].“.{.l.ll'lu‘lulnli)!.‘lll-l‘.lln,l e e e e e o e = LS e A . o o L R I e e T et oy o TS e s v v e S T g e e e e e ey
s s s e s e bt L A e e cd e b - —— e e i ke i i e b b b e ads e Eena it SR R S RIS e et SR S S DU S S 4 P i T I o Gy A N

SSL_SC;._SCJC».(JC)SSSSSSM\USSSSSSSSS(}.\ur)r\a,\a(ds-\ucﬁsn\.(‘VC)KV(\,Q:C.CVSSSCJ(- NIV IRAVIVIVIVIV TNV VI VTV W)

-~
-
>
e
—
o
—_
=z
-~
—
b4
—
—
= e
= e Yo
- SV IaN]
.
x i)
—t =
—
= e
p—— —— p—
.t N — = o~ = ]
— > Z o™ N
R <<x - -
= == ~- O -t O
N < - il = fi -
= = el Y o —
— P — —
[ —_ -~ 5 - 5
— S — ——
— s & — —— — s
| PR — pomt ™ — ~
o0~ N et Ly} b > o — 3 o
<7 —— D H P 2 Z 2 o
—_— - - (N < ol W3 s ]
— L5 T 0 ~ oty K& - B )
4 — > O o _— - 2 e -_— -~ )
- [y PV R EN r— i a T -~ -~ — et +
= o0 9 - — = (L e -~ — = —
[ 0 b — — T oy — — -~ —
NTW COTOC o — ~NF Oz —~ - NETOE g =
o e~ ety - 0 Ok - - 2 B~ PR + s e 2~ F = -~ ~ p—— b
T i~ =Z - [TI0 X S B ——— [ = TR R o IO O —— e BT -
wars —_—t - (ST o —~ xa _— T O~ e~ —~ OO ——— T~ - X —
e O (R E s> o — it e o T e e bt e et e ey T e e — e i o
NNVIWY N Ve R —_— NN et L e - NN B N —_— NN ~
- T - ——— T [ - ST L - R Y - do 1T A R S i -
Dl TeT 4 - T B [ T U [ o W O Z IO =T = L A A SRR L
EEIEN -4 e 2T @Luiid i - —~ g %y NE e 9 2T T - —~ M %o A - —~ AR R -,
Falte RN RS - L -T2 E e T S R P T T T TS L —— == T T L T e —— -
sl O] & i 3 9 2 2 X O P NN O e s e 3 2 NN (D e e SN a Ml O
T e O e N g Dl e N e — — Tt = 2 o = _— Ol i S _— DT e
LN s e [ T AV A SR AN L I P - § D [ e e o ol QLS -t LV e e - \1&1.( I o A e -
Pty R At a T SE e B I L R I o Lo R R 17, P T B ETo RS BN et an ¥ st o) uw.\,) 8 mir N TN r«Il(«uN,\. 8 A FTiownud
NP O e T e e O~ T .,. e e N T Dm0~ SN Tt D e 1D O~ D e = D T
P L L7211 % b DAY prime I D= WL R O el md TN 8N el rr) O O pd 2t L IOV Y ol U O QWA SN
s cil i __I[S(..ovaYT.T._H__T. T~ o3 ol He=Ti—mF T 3 ZH~— 8 el M T W T~ 9 3l e DT
PO o e e T i N ot bt 7 27 N C)T\:37)\l)).|f\. NI )T\r.j.j\l\y\:rcr_n,.lrwh 4R s e b
T e Lt g | PSSO P Y e e T R R a2 S e I I e ke P e R [ R e H e T D
lR(((...L.LLK_HFFF!r.)TF_(. ...L::\F(LR(((H F\UFFH\UPLC — e e e DT UL I ) el e e e D 0
B e € L LD S O Y et (T vt bt b bt et T T g TP D e et T O e <L O J.[ru LY (TS et bt e N e A ST b bt AL DL e LTI N O T e B b T e b e QL D b= O D M T
[l .ﬁLq.( o St a ol T iy — JM._ n/
—i 2 gy Lo e ~ - P —
~ B : :

sk

129




S e L e S S L L hat de e me AT U T Sk T e ke e o, .
TS T R LD e B N L2l M ol BT e R O e QN T TR, I T NG T, el S T
- e e v - . it e e o - = SRt e R Y J B o

e O Y (UE T L D 1 & T e OG0 D 00 O 0 T B ST U TED A T I U O LTS R I Ag 0 C  le ar Ca O Ve o T e it e e
1}12??22222?2333333333344444444445555555555666&6b&éé&?????Y????Hﬂﬂﬁﬁdﬂh?
ﬂr,/..?ﬁtn/:/.?_2?71(???2222??22222»[7&?274??_22??2,/:/.,?_T._7&(.292/2?»fﬂc,?,..h/,\.fO‘..,an(pdﬂ(n,‘.ﬂz..‘.E,..n?_?wi.x;)k(.?.ii(.

TTTT..IT.T.TTTT[TTTTTTTTTTTTTTTTTTTT..ITT.T.TT.T._ITnT.NIT.IT.T.TT.T..,ITTT.T,..ITT.TT.TTT.TTT",.lIHITJ

P/ DO S el N S A S . — e o e i o i o IASEL PO S S S A R LT
D.ILL..[,![..LHr...l.I[[[_[D(ﬂDﬂPDDUFDDDP!l.ﬂ.D[[ﬁ.[f.-.,..l.DFDH‘DF.F(F_I[LD.UDPF.IFfﬁﬂ“)i,\ ST e

X LT R LT UL TR T

4

T T T e e

NOWNN

N —N

~N e

L 3L e

— e

WX = ]

A o~

AN ~

o e e Y ol

Ha R N O

NN it

S L B N -3

NN —

Y i) 2
"t

ST AREA,15X,2CX,

fa— N0 =y (33!
e 3 et et S el
— ~4 8] AN - - -+
o) %) N
=y & = S -2
_ Ly SR e NG — —t N
o N -~ =B
et — [SEEES - fe PO b T
2 ) s KON — a8
5] —_ el NG bt nu
—- - N e ~ - <
ot ud - (Rl NS T [ — et
< %) — T~ ] —{ D e O
s + - PRV N = [ L )
(] > JNHan —~a i~ [t
— o s FTE e vt gt - o~ o~ O 2]
ol N 43 AT AN - 2 2 8 2T o
N ol R AN %3] FCEC U A Ay
[¥s} pio— —_——d e o8 & 30 2 0 k]
b - - T2 S Ch NP ST <L b L e O 2
= [ = Ao S F A T ~ [Sal B} &
— _- i1 A s s TS N N (%] © a s o3 B
! % 1] — UV e o ——
~ e o [ e i bt i et 2t o —_—
~ S ] T B .
[N d. ] (a1 — o TS -~ e T —
sEaS = O - -— - N N ) ERE LT L — —
[ - pm o~ o [y - N cil— RS A R R ) 2o~ —
= > [ [ i LN SN N — e e e ————
= — - Pl (& U =N~ - — <t & 7 ¢ 3llwmet O T
_ [y p— - 1 5> = L N man X —~Tn I e mer it
o> O (%3] Lk o~ U T e e — 5O I I T it D e
2 = 2 - — - 0F e TIDEDN- ~ A el A e g e
= 5] (% Sun o e A T e NN £ Do~ ¢ 8 & 2T mn T
-— - fan) ) praliEon SR B VNt o NS AT At d o B ST a¢ca g == 6 o — _
b TN - - —— L o MDD e D T OOk e -~ N L
et ot 7 b Ll 2 vy oW [P T S B e RN b T A W 1 30 5 Se ~ =z~ T
~ ~N [Paealeny ¥ onown ™ N e (2 e N m e N e (e R AT - T S A TR - et
b LD Lthme 75 o (S LS Ui 3 SN e e TN e 0Ot ST —— DT i -~ — N
—t i - —_ O — G~ — i 9w T 3 U el =) el NS R -l g 2 0 Qrlemem e L — e~
a4 -t T memi Ul e ke 4 U= s SOV TN N Y e T S | Sy | —deT N
—in B Sem Wil darmeet BN F i e T a0 e NN S s [T, N o S (DY SDIY, PN PUDRE PSS SR Dundit i s i
- T oy T 0 <t il =D oI UNIIVI Il el et e (D s AN D FYAN TS U o T Tepnpap ) L TR S W s S LR Tl R e nd aURC O Rl i
T e K T () AN T T = L Tt e i O 0 SO UV D DY e R 9 oy L eTd as ST <l DD
e~ D Y TATT oAl —nno e T 7, D e B L LT ARG e B IRV LV Vo R N L IR T I Holo 8 TT0% A0 bl
OO UG Hoeme Y SO HTTOO-FOTW et g N T i TS T T S = w0 T O D 00 oy — T OUNger L
U XD]PKTXE]:SPm:1:&TSTIVZD=(MTvTH7TW16X[PT3)C!T)CCCCI))T))))TLLLlTTTﬂLT
H a4 T el Tl b DT Ui DD O et O et (X mamet 00 o besi) e U PRSI —p M e T S ) o O AP
g T e T T g el A i U m N D ST A e T G A T N SN L T T il e 7 e L UL L e e meon T o e e U0 T T G T T Y
T AL LS e QLB T (e S TV D e VO T S AL T L UL e R T AN T e T IR T e LT et bt e (O MR e U Y I T T T
—4 — N e
ETS ie -5 a3 4 [} [ ) w Qe |
. 3 - 3 — K- [V a3 o 4.3 - -~ - 2 r~—
s B L e e 3 e s il i S

=
22}
=i




R e A e L R A

TN N e e S T T LT L T AT LTy TR TNTE N G L U e N TN L P 2 (2 2 e
LRI oalegesTorke ihert o Yo Y o s N0 Tho 23 Tin .).ru,H.R.JCC.....lll)..k....ll.l_22222229.5..2.532..3331,.3?:.,,...lf/ta. NN NN
a(”d.zndnéna,(,(,cw.(.;?/..:.._i_ﬂ.:.:2.:,,D.:..::,.y;iEﬁ,.,..u.:,.?..?::.,..7::7;;«.:..,:333_.:.333,4.“:.:..3“«..:.....4..?.".._:.:,ﬁ,):,...::.33....:1__3
DU“DDrﬂ.DDUDD“D.HDDDDDDUDUDDDUUDDRDDDD”DB”HUDDDDDERDD SO olo ool oo (e aial
HHHHHHHHHHHHHHHA_..HHHHHH“HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH“HHHHHHH
S%SSSSS%SSSSSCVSSSSSSSSSS SSSSS_JSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
V= o2 # . - A
<< ~NO 2 #*
LL! reed - N — % +*
- Nk *» ., HY
ax o<t #® 1
o Cit— « o *
T &L WY o= +
O il * O +#
M~ N * W #*
~u 2 * D k3
N fa #* Ny k3
-z Sle) - # ®
*d oo % U b +
% 2 Q3 2 ¥ 2 ¥
#* ¥ z7 H a4 & *#
= - > + W L
Ly vy — * —d— 3
5 W) -~ = RS g 3+
zZ —0 LR A gt | %
Udr— P a3 # =D *
= r~ [t * oLz ++
(o175 B - < 3 <X I
Lo Zw [ ¥ i %
VI<< <z P Y] 4%
=77 T * OaWw 3=
w “ID ~ I LI T+
o0 < < LI Z— 3¢
1 o [N o R it —
-0 LO ) * - * — -
D e ¥ < #* — — - 1 — —_ - —
- S = w o | i i ~ — -~ e~ — - [
vy e g NGO #* 7 ! 1 H 2 l ! ! -
o = [» 9 o U E - - - o ~ - - e —
I g < ol w* o 3+ (%] [N (G- o DO o ha]
: = o Lis HD w 2% Q - o ) ° @ Y [oo —
- J wid j=o] it O T i fan] SO N 4 O -
jnd o CH st ¥ Cdae # - -~ - o - - - fo!
co ) = * o 3% oy g W — vy~ >
(& <l =z ¥ aunZ i3] VY D #* e L0 ~ 3 S 0 -
! = o & W = = 1 - - -~ oY - - - F3aY
- g < =z ¥ Lz Z w < <O I +* o N 2 ™ (AL A
= I [} ¥ = ] ) % ° s o &) . o B O
—) ZQ — L P = ¥3 wxm i = Do - OO -
Qs 149 p— b S z =z H# - - om0 - e~ T
Qo Ot <l DTl <L <t - w N Ny e M o o= M
o] << — ~-% Oxm - ] #* oM e =N e a D el D O et e
= wien vy ¥ kg o0 faal <<x 3¢ ] - (A - T Sw - 8 w3 o e o L e = ]
#*D [a N9 48] ] RS o4 B | = 3 -2 —_—— D0 O D el N UG G emO
® 2z - o -~ DT L < * O a M~~~} -1 I o7 = = o =™ -~ - o1 - -
il n a Uiz ui—m - e Fiveas N = & T - Y S ARy AT NS e
0 - X Yo -t 3% — XA % 0 O NAD e e U O e D T aMm—D —
o< e ) O w=g = 3t o O™ O IN~NMS 32 8 0 o oM | 0 o =z
X o D o % << #FOMMS NOWM>=>0 o -0 ST T = =0 T e e e —
£ e n ol o ok SIS For e - * LIoAR W EREN S s weod g SO e (e fCcam | jon
L Ui, [R5 It [o R 4] ¥N =a) 3¢ Nard O rlememtee O w g e plaae e T O o
—- ~ o~ - T, A R KR4 Od 2| 0L O 1S
paf I m I S35 NS S THT] ’ *OTST e ORNN=e D O S D (D T M — =
| e od [and sad Y NN = ) ey ~t o~ ™M 3 b At 8T e — TN THDIN D = et DA NN OV T AN D e e g =
e F T e Y (ot M B N T SRS [} it ) i ¥ COND—= OeODU—~TO FTOSUND T e T OD T —
LR D O e = D’ < < 5 [ o S 0l drt = O} T 1 D= 0§ OS] > -
i Ll el W T35 ey - - = ] ¥ OLAO Hamoa | wn v onaa v own VIowviaes, vz D
<uum <ITOoOL < D% 3¢ 2 O O < N O9 O & e T
SEUMO I E M e 0T 4 X% ol Sy 1T LLJLTIJL..ILLI.JLJLT-JL.IHLLLLJ||U\;R
;e - SN - I R P | — ] ot e e e d — L ~——d — e e 25D
M%SQJMMWVMMMMMMM%W .-*“. A”nnﬂ i :llAAFAOFAu,UAuAACIANC:AU:FAHO;M“(.....F..I\.WM.:JHW
AN I DI O . TZ O, LTI S 3% CCﬂﬂunhXYCClCrolCGCCClCICr\ICGFCrL.,I.r.u w.w
by S ® 2 e e o T L e e




e e Ll LT L0 T LI AL J U RS
OGO OO e NN G O IO P~
RelNoRNalVo N o s RUo RN BTN O ol and sl i ecl n i o
S o O O T O GO O O ETIOO OO Y e PO ey
TTATTT._I1-T.T.,|TT..T.T;TTT0T|

HHHHLHHHHH.{.I.IH HHHJ\

ANV AV VIV DWNIY

\I
—
jas|
-
D
°
. e
—_— — -
() i -
< 20 W
g o T
o o
— — pe
= - O
- - |
— - full ——
o [aa} G
ab] oy e -
— -~ — —i) —
i - WY e ]
pea i EA L S
. - - [T} —
- — -~ D vl
o o [} - [y
o [ o s S
— - — —~—
i [o Ud o Y WS
— - e oo
f - = -
— —~ ———— - - -
_ » Pt owmy O
- A 10 o O e —
- - —— . al (OO
o - el Tatmy -~ |
o X SO~ e O o~
s ~— [ 35 T LI-T A Tal
o T el e OSonN
~— - —~~— ] D] ~1 1] o
ot — I FoaR SR N B N Y o]
~ - Ly OOy 8 = |
o (Y i QA8 27 o~
T S <7 elumTTW N el
Co (N e e LN s o et o o
< O Sl e i
Ot L W= T D e v
~t ] e |\I.\T4 Bal»w( Iy .
“X N T —T S T a0
<3 e - i S B
FTIRZZ DZANN Znoa
o4 S G ) [l o

~
b S L. e R T b
HA e BN SN 2. YRS B SO N § S )
il ToURS- 8 I I rmerer ot =T T
C“ i IR AV AT LA L SR ¥ 35 LU SR SR S LR B

«)i

GRID PCINTS

DEMSITY

COSINES 0OF THE

TION

-~
e

JIRET

NG NO OO QANOGT NSO~ OO ANMOF N OO DDt I NS DO .Uln/_B/fr)tu

PO D
T CIOD i el e b s el et ed = OO NN I N N Y I A eSO O O NS P T iy
DDV AIIOITDOD0ODODN T TOOODT OOU)JDJUJUUUU&
T o 15 R0 TR TN Fo g RO T W T s o Xo Sy EEm TANELA RN o T W T tle o o B PR FON L o PR S Ta W T iv o Ratun RN AN F o B 30 W Yot o X5 1 0ep I Pt Ko n PR ol o R o
N N Lo L e ot Fe B Lae Foe B IS VERN AN ERVESRTAN LN EAN TV EoNToa o o Taa Faa Fan R0 aWanha TR AR TN SRVt SR VAR ol (Vg of
AT TN Tas [
ja e NaRVa Tureal Fa¥ e o e s T STeNGAREITat SRS a Ta s bl e BN 73():; Siafi o) Ciole eRTSRo SRR o 33/ .L FOUE A B P S AT ST
CA [ R RRS gl R e o LRV Fa SYERG SIN 45 BG Rl s s o ST AN Ta NTRE ST Lo RN, Tl RN PO 3).&.3.337 Dy oamed TPV N D e e U TD

ke
265?1&8%158P7aP17166)/7183?17?leﬁQL3f/49CH7,ijJY
F5555c24£1£4?9r33323r32112(@?3677739{7&3195433r913
[TCH S STo R o RN Te ofa RSN AT FeaTin ST akes Vol RNo IV SRV o Yap Mol TaRan s o PV JNa Yo a T oIV Fu o T % sl o T An Vo RN Jou R SVS RNl L Vt ..\‘.,bau:(
(7@97{A2ﬁ733a4,¢75?4A4?37L(1053_97b)9ﬂ85(43i56r770?
Ul(fl3f?€0(ff3u(C.AI77A7UZ(3 ...... )3601 NoXoabtath L TR T o e BV NNV S LT a S SR o
DR Ol e N el e 1 O e OO0 T PO (S /1(:19 MG NN Y NN L,l;.,..!:\.h(..]?.i,..uA..r:;u,.t..ﬁ.
OOQOOOOquODJODOOOOG001aooouOODODDDﬁUUQDHDODOUGC)an

o [ . <

TR O WM OO SO = N e IS SE A= Sa¥ gt iey fonR oA Sl du A a Fa N R A
LEPEaN 120 30 4 (03?7 JJ,,J\%. e IOV SOV Cdeet 00D N O et N N NS N O G D 001.;\75.1.5.1 _LM,
OO m «1073 Rl i TaRO T S I] R Tl et T ST AT R T N T S T A TaY b BV el a sl Sk & o s RN ol Pt SEVad Ta Yo 3G s oF LA e
S O NN O (6l e O (R C PP O et e O3t OV QO D NS O D O et 20 P 00— 3ﬁ7q hr,..
GO T 0 763(73; [sakand oo N WIS L Ve WanRa B sho R SR Re REVAX o x X I o o ST R e Ta Vo sl ool o e To (ONA RN O R o oL SN AL g ¥ ot W AN
ipem IO Gk - ),L./n(;ifl.JZ7F3 fl fadas ....fn]a,,ﬁ;_n.f‘a;j]ﬁr)!.,onu OO e 7LD
ST s )\.)r-\UJr)C TN T 0 ST NGNS DT ..IQ e
O e O T Y DN O O S e .:.l R o R I S AU AR T I F A TN T it A VS S TN R R
voomounuuuoounouooo aoaaoq...unannaoonwaoqoooouoa:uol,
o b [ I I e [T T S T SR AR T T T A L A T O
i S Tr e eI Jho  he s T Xo Na aTAVES Y oo STR B R Rv R ¥ a ¥ o ¢ o e VWA BN pEan BT AT TR PASEN K Al gatan T S OR) el Va Rt o X ¢ 3} CJ_.I N TG

COINOIEOIO D N OO~ MmO 0 I P NN N T P O NN DO TS O T IO D e s FIO G G
DO OO T L oSN A MO A O D M M P S o e S e 0N e P D v i e D e e T
OO TGO F T oG o O s O DN P = A F O T T e e N e T T N N e
OO M OANNN = NMNOO LG~ AL N0 O 0 3 SN D =AM AN OO TN =~ D OIS
[N NI AN N T oty oINS s al¥o T o AN NE, ¥ TN aa P lin s Run PRV T s twalieato al¥e STa Fats ol u Moot et Sieala e o s 4T 0 00 Dt Al A AP nal s R b Loy
GO N GO O G e D = D O At OO O D0 O N SN NN G O D O D o0 D08
[ante N e SvilSaleTarke N oalie HaNo T vals W SN, eTos FaEesbonEarleRorliato b o oot ads o Toe ke s lanllsely olvalle shaslo Sl ool o o RV ST A A A
& 0 0 0N & 2 5 0 B O 0N TS 00 DX 20N S AN A DT 2O L D0 MaA 2 03 0D 0003 00T 08
p—

Tt A N T T D O D N S LS T G TV OINOE T e T e 3T O e AT NI T D e TN N
o o g, g+ ok P R R LA Ll e STRWERA P Y A AL LAY o AV R S T g ot - NS

bt & .‘2‘%‘5‘2!&!& - 30?‘\“5”7()%‘ J.v\.(ﬂaw &3&#“5‘!'5'&-*
LR IR £ A ot e B S XN L B M A et A, s p Sl P PR SR T e

A vt e

132




B 1IN g L e T e e e SRR 2 TR St S D6 ke s o o ot - s e oo

2.))./».510.{80/.0123456780}0123&.56789UlZB&:S;D?Bde}ZBA.QJLu_(.nUQ; "\bl.wLAQA.F),U—{BQ:‘UlZDJérRJ/O.IOOQ.nU..L oG

T rra i tatrs HaliatiatigRtalNe RN e fNe] 666667777_/77777858833838899 SOOI PO D DOGTOODII0 et et it gt i T AN DN
[ T R0 | "Unu.U..UOO,U_U,UCJOAU.OOUOU‘UUD‘UMUUOODOO HODDD T DDOOMNDOND S rHrted g et el B B P o T P B Ko b

890123&.567uunv_,ulz_,ja.c)6750,.01234567.8:10123/15,078901234567}690 Aod A FO D P G DO A AT 0
& Fonanuitnendeaeanin Q0000000 o Wa ot ooy S Y S eelas Jo ol e} e trstroTreRrotas RErte N ati N R ARy joals S B T Tun T 1 Luw S o T MR L | d o o o o ot e A
1)1!.,1).0»,,]1"1\.111.,..31.lawya.))._!.....l:.)...'m\.r
60.&91/}7.Dn._/.r183160506138145@_.(39C.JS75457 I O e U S et A O SO G D SO T e GO G SO e e O
D0 T e TN OO DN O N T SN A O NN T U D D o 0 e B Ty Ve RN o Rty TTat SERRVE AL TG I Pt o Ul oA AL
CAA ONT S S0 OO et T G,,DL:Q,A..6956._1‘7.3@17.,\.?5.9u/,n,.vlnu?..ﬁo..oﬂ5.u..7:.n..3.;§7 — T OO VR T T i T e NS T D
9_10.n)ﬂ:)./w...,.l_,,cl,mﬂ,,Q::dSGL.C&..\MSfCQ,?:.39_,\,1.1()ﬁ;..‘...ﬂ,ﬂ‘!.ox;ll,.lrk,q PR N T tatfaat nulha g aniie . G T et T o B JOAEvel Y AT R o T
e @G D8 ,37.0,,7..Ull..(..ilﬂ..?.q*/5530130}30.“f...u_.wy&n.,;\,n.ﬁ.._{hr.udq O AL S P e OB WO P I T Mo VN TN G el T
91“4053045ﬂ976734376790544734114993094114974458464943384?46?MH@35QI9ﬁ#7]
Lo M A= PL St aad Rl SALIST i BEARSA RSS2 A AN ORI R Stats ¢ 1oAY 4 Sl ind W0 Yo A T ate ol elfating JNie st o L RE glcopiniet o Rivd 30734551‘.7\(119.71 TR AT 1) SRRV TR Bk VEPRY
6,054321,61?3A.r367777.765432102346 Fad ¥+ 02 vhr alvaletl n N o) 6&-3?.1...:.«.;/_4567.88u.ﬂ@_Bnu.o:.?.h:bh.?ﬂ.ml.ja/n.ﬂ{ﬂﬁo,n,
0000000000DuOD6000000000000000006000000&00nﬂODb@OQOOﬂaDnouﬂ.ﬂ000000000000
<

eSO TN i O et DN SO e O DO S et NN O e g U oo T o O e NI e TN N Al tate N S a TN o bty St~ St oo o
fosR ol e Feo RNt A P L Fe T O O e G0 F Al £ (D O N P O N e O O [ JESTIRE. SHaYoa ool il as P Y S NN G N E

O o U e O 000 ..l«/?..,‘ua.altn,ﬁfbfoL..nb?:/??.\w..:4.)”?..»5.,OQ;1”00.9.,h.r)ww_?n/).rnJBﬁnJl..r. i R Rt T G T ~

O San (RS o TSR AL S e S W

e

R e LM GO O O P P IR OV T N0 OO AN R NS F O T O T

Fels sy
QNG ONOT bw\ma,‘l_looﬁ.cﬁ87133,OL,Q..15,0_‘3!;”H;O?....LG,..&%«LQ.?U5199237&;.0!%TW/...L -~ N
S CA TN D SO N PP PN Torl s ITake Tt SN VoV i Eati ot it GO o O O IO e 0 1 0 O g WO i 3 MO e N T O 0 Y
34780}7494701.).ﬂéo.MGD_,OSQlO7&.17.\”221.u..a),,a.‘..r\w).rjof.l?2371@.025521730371?F)...)_Z.U.., Rl Rt AIa TG okl NS Rty
1.?;§A.5677.R."77,.n..h,.q.,?l.\(1235,o_.{7898876r)3?1.012.35678999@H.V,,hr)/.... VP AEr TR ata i 5T ol oglunl ake ST hal OL (AN
oOoOnononvooooovoaoOOQD000000000000,90000000000oaoovccﬂoooooonunuubuu.UOOn.
[ O O I R T s wmﬂu_muuw,v [ T O T T T S [ A O S O T T A

?
3
1
I
>
)
2

1
i e O P e e O OGN e SO O T G s -G R IRT oY Y BTN S R At SR Fale SN oL A O g P e G M e T O T LD (S STAY VR CEIIN SN cal o
AN OO O OO NG DD SO O QNS RT C T O O e e NP R OO0 TN T T G e AU O O (N ID G e e D T
9772_.{/...25.0582427 SOOI NG T oA st wikre Mok o laVies O O T e N e A I D O R O T N A ol sioa R atie ROt T diat b apeny Faaty
.3)._,...{_.).41.911..197211353112781189988450}83395b.-noan95?_78/+59._32.13?2¢3?.5/.%872_,.7.a..,/q,/.t foRtatoolall
,;..E),U.hulﬁl.\:;._.zh.\u..,\.vroua.,?Q,68“.u8.0973600477061927)6529160774371633499799483h1737737n¢.o7ﬂ,3

50855961751?865666568215768691733242837L96857817748[66618@771874836&7345
D AT TS ALAG S D D D D O = DINNO NN ST L
R R AR T LA TAA R A AT TR R e S O A O AN P CI TN TN

OQDOQQODOUOOUOOOODOGOOQOQOOQGOOD

5552074ﬂ259124555554219J2026891224442210
7777766655566666666666555444445555555554
000000000400000000000000000000QOUGODUOQG

e E T DTS O O 351603667,_2.lﬁw..l..50}...».107,04011..70..127.,5/05..,)[3.51..{,.5/11["9".. D D AD T T P D b T
R N e 2T 1 Ran ) 1—2234455F)R-.V)1#1‘«127.1 — VOO e A 6 D D WD G D O T N T \\.I:.I.”),.;ﬁ.).ﬂ Eatans

AT TO N — e g O 2 O

oo
e

45

133




FNNO=D N T NMFTOLO~-DPC NN Pt MNP O NSO =AM F N O DO D et N E N D003 et NG N O OO D =t O LD
[aSEaVEaN N ToVERNToaFas ad oo Too WiaTan Fan Faa Fas R BN AN RN ol oS oG N oIS SN TR N PR TUQ RTo T u SFa¥To W Fa Wa Y7o Ry Vo 2V RNo Jn 2V INo RV RV R Lan Fonhs Fau Sl ol ae and ol s Yoo Rea Reokp v B o Es o X e o ¥vateod o xF e 2N AR o ARS o
PO e e e o o B B o P B L e P B B Fa B L e B B P B e e B B o o B e B R R PR I B B I e b e han Ea e e Fo e B B B e B P e e e P R P T Pt )

[P TAN T B S Fa W T Yoo RenTaN o Tuy BREEANT A IS T T ok s o 39 Y ap TEN FAV IR TN (if o Vo T Bu-o BN o ¥ W Ve FERON T3 BC TR W TR o R o1 TI0 DR TN T o BN o W Lol o T Rio T o Fap PRV TN N Lo SR i To RS 3 o nle e Toalion Too oW Fas B SR F o)
IO NN N NI NN O TIN M eAN  Y N G R T P S e I NN DA OO0 00 O O8O OO0 e S S S e S S D 10D 3D

o g 7 p gy iy oy o, peed (V] V) 270 e ] oy e e g T e g ey o o g £y ] 2y gl ey § 3 {TY e ey 1 e 2 e e it T ] 7 e, e ] il e e v e D3 L gty med L e o 1 1 o e ey Peh g g e i

b

bl

.K,Ou_/no.ka.af,,\h...,onuq esgve X RoE il ngiate SeS1e STty RNaEs ) DU A S =T H...l_f, OO T UANL NG D s O :,H [orhe

Lo iy SN G Gl =T NG

OO i N T OSMTG A OOG GO TG G O N s SN T anuney TN SO0 N N O G D A O N S N Tl on
MU GO N, @O O~ O NGO~ 0GOS GE G I gm0 DN f%&!ra e o T ot o NP, L R S
OO e = SN G S O PN GO T OGS P NN OO L O S N RVl O~ SO el T O U Uﬁn;?/ NN DU T
[ PN o e To ol o Rt RN SO e hEsp Re ol o RS Tap TS e S QP tnd S an PR T o gV o A pe o7 el w10 J o iN o Tl ¥ ol X e OO AN P D Y O DI G U e Y e It N et T e O T,ﬁ
At e TN D et T N N S 8c.930,c:183811; [Sals s TN oat iV RN G T o S ST S Wi e o T 0D GO F O e
AU =i OOt S ST NS O N O NN T N O O e T O D e S 0 FRS] _leuﬂjv.»)l.uul_ ¥ R N
[P ARAAES Neakabl poiNe Elale PP ..HU1‘J_£ N Se slsoier RoRl walle  Ruavnlie ST S NG IN of s PR T o Rawiow FoNT o o TTa RV I n o S X5 SRasiarliato ol N aLloty SE N U TSNENS IS S s RNVIRN o p oSS 1 _f‘ o
00009000000000000090000000000OOOODUGODOD DOOOG“QOuﬂnCnﬂOQdu\uODUOOﬂQOOD

i i e

[T R Ll ST o ¥ o RSN G TR PR T e o e ToooN N Loy B+ it it s Ea RS al aia W o Ro S LN ¥s eV WXaNo o] nriN o Te Ko o TUN Lan S-SRt o ST N SR Toiiel onk b NOCLAMEN: ol ¢ 3T o TRQIPEEEYS Ea Pub ¥ urg o2, o aet o RN NS LN QIR Gl e TR AV A R AN SR ARV o a6
(M0 W G F OO0 0 OO T INC e 00 O3 P (0 md T (N i IO T T T e T et O et P 0 T OV AL D et e (N T et (P C0 O el TR 0S OV IS T
[P etk xR A T aTENPEE] O Y e BN e aTeuiNa Fan T o KN e R aTant t Al T RaniNo R ot L o XS v Eu T {737490 O Lo O I e o D e uA l..o;,On.\,:J.zoc).r,ASL.."c).nJ,Oﬁv
[Tk sl N o Pt BN RE e s¥ s a¥ e o N RS Ts o e g PR IO o 4 PR gy RE To s EN o ¥o o ¥ oo RN 0 X u e [a REAN Eapt Rl valNa XS St o Vas e a¥alla SLr] B o ¥o s Fon ¥ EaT ali¥s Ra olN1 \.Jr.)"lx SINGTLATARRN & ATy o P L AP RSN sl e g T
LRI 1Y oV VT el ot A FTaR Tal ROE o aWe tTe s ¥o o Ko sl cal i sbd ey s Tenite o Ty cRARTLR TN of a0 Yo L][d\;\.{.ﬂlﬁb?;ﬁ.&kr — P T D e e [T L AR EARRv oAl ca¥s aNa il al s BN OElv ol ¢ aE LF|
DETAARN LEve Ro o EeaR ATV A 0Y Nl W o] .u,r.)..?hh. faltal i tad S Ta v o RN ARV RT Y Fa Rt SNy aRestin Toatanl nulN o B8 s RN N TE0 Py SLUNEy S 1o Bto JX. ¥ oRNOE D Sir & \tc.)\/%/. [a ia Rt el At Fatal i 7.,.\ RNV I tal
L e O N = S I L S W e N G e TN D A NS T O O S A SO O L O S T IO D O N D OV O D10 e I T N i D
e DO T T W SN G NSNS N T D O T - foh O T i R O PO DO G o O U T N D e D N W -
n e & 0 08 0 C g 8O0 Q@2 TS 002 ECC0O 0 GBS Q@D 00002 0CGO0DLC OB &2 0 20 38 0 SO L D C A B A3 LLTCT TG0 2D e D
s [ S T T A R A I I o _3“__~_ﬂw.“_,.. Eea SRR N S T B I B I

i

[N R V1 Ta S Y N G TR VAN AN EaT i AR E GV Ean T o YRR Q RRRe s H ol o FEG ﬁ..b.,.rDQ.,a,3!:.&&..:./63 Ryl LN O N A LT TR T vt e ERR T N [SER SN SV F A N TR+
G NGO = MG N OISO OO Wt 80 e i TS O Y G e i o~ e ]quﬂ.lrnl,».u Lo i Tyt el 2B (Ve T
MGG OO M e A DTN OO QORI OGO O T M )WJ\JH LA T L AFJ_\..J .u\.sJJ.. STy ./ ,)n)); ColGrm
ATl o R alte IR o gl Ea T e g e S ol v e e ioAR s oA e d Tt oo Rt o s R K gy Jow Ehn TunT o 110 R T X ok el LA Lo Finciom Kop M Rgv Tel epliep Jou Dol ont s tl;.:{),.

NoTaa¥ooR e INa RN i R Y ou oo RN o AN o TRARN, JoaRVa B bl N Een T o TN o 76? TR O Al Am A S AL BB G0 .,O):ﬁ,%:ou RoEoaiNe NN
[ERTFaSalt o v o RN a Rl Bx ARNAN RV o J SR AITAUN b f:,5J7Q1{\55.1 NI DSS GO0 _JG pnien] &.YJ‘ [ RFRS TSI NI SN R Ta R (o St o TFa i Sl dad oy
[ S TR TN N N e JTa N AT F o VE A T S TONEaN Foa RulNalun RbuliC ol 0 oW {a N R ot Fan Ea PR IEAR Fo T L S oo (ST ket RS T ARV ou T i Uik ap T L.) ALY N T O O N e
AR OT OO DTG O et rmd o 1 gt ol g e et 1 7 o] e ] et e e oo e’ e e T2 D T I (0l I T DD T Y J.L( T R e Ll I R e Tt L e S b
3000000000000000000000&00000000000oouuon00000000uOODOO)JDUOQOOOQOQOUuJOQ

| G T T TR S SO N A R 0 T T T T T T SN S A NN (O O A (O

L e A O O T T i e e IV D E A T O D A D 0T TR b NG DI et O TR I D e O D R D I N S e o T T O e e [ AR RO R o o i A L LI SN ST RN R sl o
P e D DD MO e OO S T e T P P D A OO O — e LR Y Y s = e ALl e PR PO T A R R O ol o L D

ll?ﬁ)?nﬂ.ﬂ:?;e* bagl\o.in? q}ll-.a?lses}azu‘ﬁu: Ul?}ﬂ\a‘,
LR iy P e o o 1 e B o F g 7 e o ihac, B . . S S S R

- &!ta,l\.aﬂﬁa y A3 0 N b ?..4{

&GC ol Jt‘ltﬁ.huu\a h,v t”«menfuaalk 7% € et 3D SN O P N S A ey 123.\1(!:7 A.ws...:..lhe

134




=D~ GdYFin O~ DD NN N -0~ 890123lf,b6789.012345cu_lﬁ9012345678901234c,,_ L0 Doy N o~
999900000UOQ30111111]1112222222222333333333344444444445555555555666666bb
111122222222222222222222222222222222 22222222222222222222222_2222222222222

,07.:....,.699.0123&.567890123 45678901)&3456780}.0123 IO O~ DN T NS~ D A AT e Tauts o¥o (W TN T TS O oI TN
ﬁ88226999999QQQQOOGDQOODDUllll111111222222222233333333534444444r
111D.,.lellll].11:11111../:4,/mznﬁtz?.z,,.cqéag_.dﬁ/xlﬁ.r:;c [V o Fa VY] OO DN TN OO NN CuiN NN OGO N G T O ONIN DN (NS LN TG TN N L

G 007340878298928780437543115289198251134597 DN S MWN WDEOSD S O s i g
! L.A.‘i.rl.S.U?Q.684648697....r).l.»L,wB«.‘:\U,U;?u\./o.n.,/%o.,.O«M.L.,:M.\.\.qlzl..u..f;CJr),.Uwvur)c.bcj_r».o.ﬂ_, TLT T O
TN N L OV o LM OO N e O s T R T o o s T o Al oG Nfp-gs C O 00 MU D P~ i S

LA RN S Al T Y, o e Whe [Fote sy 31..7,0423715.(30‘..).10.40;]50537 3?_0:.1éﬁ._nluQ,NL."1“37._.«.1..UOJ.LD e O
RIS N n;.)fwH,.30610231h03845656550716757617063653938897.1‘.,360379832,0o..m,u
95377350}.19,}471117/;_.rJQ.lo.,Eaf._I,DR,.ér,ber,4&33/,_.OJA..OA, dr)(kh.78.g.l.ih.9ﬂ.H,.\‘./Q,h.‘ll/w el N ST F Ry
T NC e P 0§ O i ,.4565?_7610627.O73&..5.b]791.)7}.55)a.,j../ﬂw%_..Ua)huC8:.‘,0.,;,%_‘«,\.(6_..3'8‘#5‘.503..57"9‘ i«
LNC DI 0 D N e [gRpwy 5,0./!.,.)\89988376 [FRR o QNP T VL S T TG R P ooVl N NG IR A AT SRy SFU o
000009000000000000000DUOOOOODOOOODQOOOQO00000000000000&0“

¢
If)
/:
Ed
135

o 8O

U 871\@.956D»Zu/,r3644304.932565726h/8831&9 R.‘1..11.0344767390??.BW,_.J, LD e GG e DO~ DD [AETNRE N
ST T AN O3 c;.B?OBQ;h.Q,A..E,..w!6.3&.&.205Q.?..,u]rulla .171..,.)5581?_5210n)9n LT NN O D T D R O N S~ e
34)777237@75500J,?,D7n77.3276\...,#271624;(4?_6?.7?_.,‘_.3683A.ZES,DR.O &0 OO DO~ G Lo
.h‘U‘I*BQJa\..uJA_./...lQ;:‘I:nhQ.m)..9399..!..;#4.38&.94901r).n.,ﬂ,,.,to,UAuw\.ﬁ..za.,D}Ujh.n.fA‘.‘..nr),..UQ,B,u..J,“A,._)_.., Bl .;.30...H.,.ﬁ.ﬂ:ﬂ.:(..u.,./ﬂ)_).q? A~
3&-5552&.7_,.\.rs.?.r)o,u2.,.144852557.47.:.1?5..750151/tﬁ.aﬂ]..,n,.n;_w:./ﬂ,&c.ﬂ_n).i.r)ﬂ 3..!.86?(.?;02._{_.13.1.__..3,10,5.,.0.1..2,1.7H...:.Uh
R R Al e .0/,..,.mu.Uﬂ.t..6c(898735373332159 m;;!?..‘).....),):;.f:;_)9_53850,.747”.33«,,7( PO O T A S G BTN e L
[Fal o e S I B TS SIS T GO A O .I._b/%quﬁ_r),.c....).n.l../3..|‘.¢...,7.,..,"“.,._ﬁ.,.3.,/‘.0». N IO = O D 3“.3507.\..27.&?./14 PeiD e TV DN T Y
KT T T T .Lr..,/.:ﬂ..‘.iw(‘ny.“)‘"A.r)A\..ll.nunn_vlrjqnuv:f.\rJ.ArU.L]nw\.nluﬁ.,ul.ra.,...u..fnm..w..r..r T UM DU T e T 0 EAE\M ol tallsy o e SR Y
oooonaaooeooaoouuooooouoooona...naooocODOOOOOOQOOUOOnnouaoacnouubuunnnuono
A T [ T I I O R [ T N S O U N R I R Y T

,n.]._,_/.wuk/.w.l‘ﬁ...vioo,IA.ZUmmHaﬁﬁr)?Lrﬁz.n,\,u.__(?,?”..,_uﬁ/.CJ.T,_.;..,.H.A.].?:/V T CI T N MO O  0D S I O SO oo e o o
l?_0..7.H..Z.H:J.l.1..l:...o.;).,h.1...8?,07.,825073991927487.1...J Comt O~ )0 MO O O i O L O (Dot 1 T et P

OGP OT e S0 o D C- oM e A IO p .,.3.56...).39.048.03......9101952?23 ek GNTEaTs NP ) ¢

0 02
PN gt = F A NP T 33384649745278452321312325LK.OTZdo;n!dHA. paetiants ok Ny R R R o
Rl st e RN s s T s Wl o 3638069737737163%4097994835173477“619256 H
GOSN oD ani~ TN W Ly g %78633478177&.-51?@ DG i e OO OG- et e 00 (NG 1 L ™ O
NN~ S MGG g 5,0,_m7.77,o.bc)_zra..A.?.UPJ?_S,o?Q901.,..,.13.9 T~ SN OGSO DS TV N N o O e FoloN!
i.l:.,{...12Z.,».:,/.Z“.(.Z..,._,)..ZZ22?.22222333333J).J_.ron,u./;..fv.r3333333%4&..4/Tw..b_z)55_.\.55544.%L
aOOUDnOanOOﬁODOODOQO000000000000300000000&00000000303:0300ou
_____mw__u_____ﬁ_hm_w__m_._“u~__,_m_ﬂ_____ M_m___ﬁﬁ__“__Hu“_."_

H
R Fan T o Xl RV RY Y o SRC S L AEAN EFRFLN By 3 PETES D VT D D e TN D T e N e e e Rl R e A e L O I NS —_—naeng
ke P AR M U 3 0N e ) DU (OGS et ety iy o L AL = AV 4 R B R R i NI T o S A AT LT T e F g

ek £F S Tk al £0D IR ol P il o
-
T

&
ja}

d




e e SR P O Sy S S Ty
= e e
B e R N R

89012345678901234567890123%567890121456789012345078901Z54567E90123
667777777???88338888889999@999990003UGQOO011111111112222222?223333

27.21&22.,/_222,\52..)~2.u/~_).7/_../“2222222.&22ﬁd?.»7u2.j O T T LT O OO T O OO Y OO R O N O e o e A0 oy ey AN M

O DDt M N O 00 Q= (N M NN D O DDy o - 0 OO D d DGO D i O DD = D D T el A A D ) g e
555566b&b65666777777?7778388858886999999QQQQUQDUJUUJUOILLllilﬁBBEl
,cﬂznz“cn(ncatpcwcﬁcn(htqdacvnqancoaocadmtaaﬁcndnancﬂdndqﬁn{wﬁndﬁzaéﬂan(,(ﬂcq:‘aﬁaqamzﬁfquu;,aJ:Jﬁyudu“ag:“a“v"aanvFvﬂagv,a.:sﬁyﬁd

SOOI NGO d T~
; IN NPT e O DT N e g S T
el TCE S e A P P e e P e T TS -
EyneR Sy T O O 0 G N N D, 0 L O e Y
iantey L TDEC I OMAEDN DD NSO N DN
O~ SO SN T N O T N T T
[Fatealon NN QT I ST T L G e T O e U 0 3 e
ST MIN e D TG DT U D N OO W0 S T N g T D et O T T T N N N O e et O
0000000@0000000000Q000OOUOUDDDODQDQDDUOODOOUOO

[ (45 <7

fl?ll?dﬂéjé17091?2?0%3006Zh338174758ﬂ#&80#7551@2355337R@dhﬂk65
PO .

re
O
G oG M TP D O I T T O AL P T O oD [AFTRNE T SN I S S T Ea R eal o Roaliaty

LA AN S DN F O O W e T D Gt O I N o 10D D e N e D L e 2 e 4 i

[y 37&.?31741337%4:).:»97..»%1#?7%1?.372\..4.057.\.59‘-._..,,...:?.l.!\..,:.{,%;.\

z

GV925738371906404b6319336756]300031657bl78ﬁ72ﬂ?73ﬂ715?42%?4767#%7_

O flﬂ?4?479874393473974934565420245554002222101322233J3)33$)JJ)3)U

,.c..,_JR,_677H77...u._..).1?32.1..01»234567.1:7f,u),..‘_.321..\UIH?.~,34PD.A\.76...).4321.“4.”123 UG D ot T et T OO S (e et N7

0000000600009000900009onouooooounuoaowﬁnQououﬂooooﬂnuuonuohnuohnun
| S0 S T T T H

g
i)

—

Ped v [ A I T Pt E

TS O M D D =0 b 0 S N e O T A P~ W ARMRTREEAL RN EATTRES N it sy e S e
IO A G D T S O ien 0L D0y N O e DI e D T T T P e Y LS TN TN )
DD ol G i F OIS R S S N T O A s T CECR I TN O IAR LA RS TR TR o rN A e o ey

CA U = ST e G ek P it e ) G Ealsa it b e s ToliTeloal S o s TR A o Fan L0 o

TS T N e DB T O PN O D N D ) G DU e 1 s A e T AD DD e T e P o ot e v ~ et ey
LD AN S DAL O N O L UMD TG ) B L = B I 00 P P e 05 e 201 W G PO T 10k 3 Do 3 mi M 10 £ 07 (VT R 0 69 101 L T e o At 29

54?19020470235666532C74004702455542C746947012221074914677/64179970

66665556667777777777766677788888888877?78899999993%7999@9999999990

oooouotooouoaooosuooooboonoouoouodooaoauoouoooo.aOOnounGOOUOQou,uuna
'

__"___,____w______“_________m_mnw_n_u_____._"__n__—,__pm_”“"wﬂn___?“
!

W 2L T LN T I D OO S P L DDA DAl e S TN DI D At DO A DDAl £ YA e D A T g T DN e TN O b e Y
RS i sA T ob o P LU P Laa Tanta s N e s WL To 0 N N T'o W PN I el TN P T 0 g O O e N OOV N e = Eade i

Locadhit PR IV LS O AE S AT e e 9D D T OO0 LD T e P U ek D YOG T L iR P L aT TR A e g Y23
b ol CAEETYE -l 5 ed O D T W P ALY SN il wF S IV NG N s et £ N G5 S B o A MR P A VT pernbtn

R A R R o

136




o ')
L ~ L S
PN N N el aia'e Taoks alpals einaleetaodwale Soptey OO D033 DTS it e e OV
o e e ot o M b N i AT s D e e G LD D s D I A et ey e e g o L e T T N T T T e e e ;e B e el ] s A

-

T <Ll GO T G N T AARAA&Aﬁﬁﬁﬁﬁﬁnﬂh.ﬂ.AAAﬂ«ﬁﬂuﬁﬂﬁ,auﬁ/\ﬁﬂ P R S SRR SR ML R U VIR S S G AL P AT SR R
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

.r:.rLL,LL[L...rLr[L‘_..[_rtrl(Crrl..LuF_FECLFFLLEEFELLFr;FPLLE.r._I.L\.rr_lllﬁ..l.LLrLL...EL-rCFELr..rwtr_l..\tL‘xf_Lr[El‘.l...[.l_u6:nL:,«!L.lrrrnyf
.
L
¢
st e
= o~
J— ool
Iy —-Z
Ll — ]
- =
< ==
. — e
. 2 =t —~i0
i [ o e -
= ~ —l -
3 (% 1Vs) -
1 [ rl ks
i = <l I —
X = L= p— £
30 [ ~L oz Ly ol
[RVTRN] - - S oS
Cu™N D ~ [ — 5
- w1 Ny e heri =
o e pany b S N
c — = pug >
o = Lot - et st 2 )
<f oo/ = YA A
- - L <L UG LT
= 2 oS4 L [Vt <3
-_ [ — - - =
— =i x ™ [Fal! - o
> = [« RIS =< —3 << -
<l - e sl paRuETIeY o =
P fan 4 fun eyl ™ Kl RV SV AN z
AL i = -~ el R el =
s —t — — rul..m .);I{\ ~
- - -~ - 1
c = [ <) |l .hu )
o b —_ =D e < [ I S —_ —
) - - — - o -
232 N LT e = =
2 2 ~ i~ Tt e e B
—— L P ~ D Sous I T e
—— DN = 3 el . soReR AT S —
—— N - [ 2 nagen) — e xs
e —~ X e —h i Jah] -
BNl e bt < ® = PEGUNPUDINIY
Yt ot o — land Jd_uw —_ LA T ——p— —
s 2 b A e S PEUS SR o na Ze
oA T [V a B —_— -t [ ~ 0 =l M~ R A e ot H
T O - - =z L Ars -~ - P3SN tat ol - —_~
s a e — = T AP e < Ol e e D (Ot
ZEEe~ - L (= o] d S NG 0X _ T T PRV S -
——r— N o o = O < 7 &N e e T T Ty el 2 T b=
S e e [ < = B T s R e e LT M~ A T S e+
B = T <7 b U~ a Tally — A=z O ——r—tad
——r i S [ i Q = N = = = N=T5 T 0 o R
¢ o 8 W 5 ZTE L O P NGRS § e T N7 R R S
R TOUECE TTI O 2 | — —— il el ST e - ;- e~ — el _
—t 3. — - o~ [} — et et e et e 2L —— - —_—T A T B -~ L7 ii —
aa e q e = = RN TN T T T - N e
—m (i ] oD = Tl (¥ 3 L el e OO e Ui e amalel ol [P Ran =
P e L D S <« U _— ol O R E T TN LI LG I T St Tl e [SALST aCEat i ol i
—— Tl e Y ~T0N L3 - pa — 0 dud - - I e B 4ol SR ] -
D20~ et e ZoZan ot u— QTN AT S <L
B vt T B IS AL A I SV 1N S e N e L 1aUnt B Bl Sahtate 4 ag
——TT . T lbepe ) Det O oY &) TR el = gee R goalonll | v o RN g WO R e || e e r Y 22—
—— e § A - 0T <t < <L — w3 I TV -l 2 TR Tl LT B Rl e DO
[CREX U F SR L fenguio B o R SR L [REL ot pt T e s T D T 22T P TR e M i T T
D i bl M S RS e fad I o b T e TN 2 Y Y e T - P S I . P S R gl S i
= S i 2 w e &
GS




P s S R P nﬁ‘v\m.huﬂpw.w? xxxxx
TR P B BT, o
LMD, OODILHU,HUO\:J.. Lﬂugﬂ)\n_ﬂhfwf.\qvﬂ.dh)»)nuﬂ.;ﬂ» [T lalete)

W™= 20 e (R0 r)h.lz),u 0123.456789rl?34‘) O DO OSNG0S~ N e 0 D D
DN SN AR S R0 A R AR TANIATEa taRToatt o ¥s INA IVs BV, R¥a RNe. Ve R¥s INs RN o 1l anl pll pla i i e N e tir e b ol aNoakvode ato slo it ol ok saNe stostuater R uabanttastoaRalen

AﬁﬁhﬂAAAAAAAAAﬁﬁﬁAAAAAA&AAAAAAAAAAAALAAAAAAAA&AA&AAAAAAA[AAAAP!AA{ZIAipf
b e e e o b e oo o e b e b e b e e e b b o b b o b b o o o b o o b b e e e b e
i Ui e 1 L U L L U 0 U L U U LG L UL L U LU UG L L LU U U 0 UL G U L L G2 L LU U U L L L i e U L U A i L (b L 20022

A s A A e e en o ~~ ~ o ~ - . -~ o e - ; Ny
PRSIt fa SPi SRRt ol ot oufosges Foato il HA R loa e a Fadtoa ks o fosTosto s Tralsthos Foit o hlcalebToalrathatadiuteals il Eoales Foalint ool oo SRoal: o F ol s FAR Foafvatuibe i sRsoRno Fedltate o T vaTI S IR N Eo Uis STL O SO Rn st r )
(3]
D
—
—

Gu

~—
.
e
o
=t -~
o (] 3
= 2 8}
el r~4
o _ ——
- — —
[t i [
a - IR
il ~J [a ¥
[ b oS |
o 4 2
— —-— ~N;
=4 <o H
— = — R
— fn [ [ R
- [ i [ — 3
e ey ¢ oo e
a > o] — H PR
S = < Z e - s
~ << = g 2 o
= - = = — - B —
— 1 e — Y — b + < 4O
- — - ~ (SR S 2 [
RS 2 = =~ N R o ~ T <
aal [ = s . E b~
~i [ . — = -] EI ) 2 =
- t >~ . — I S 2 It o
<t 0 i Dl - 2 Y D -
= 3 Ead < [Pl — — 4 1 £y —
M ——— = — oI S a AT
- ISPy — i = Th A e + D~ >
[ a<t T fud ol . D — bl [, o7
< — T o ol — vy B — 4 T -1
% D Q. _ o~ e e T T s
—_<T oW —1 — -t - _-— A L O~ I oLty
b <L - o oa D o= = s (7o T . = o - e 2L T o=
[ Tt — b R [N [ [ T A T e D ea LD Ll
~r Y Fai T ¥ i o il P B b Y &t + = — | S T el el T
[ o NI o - e el =T -~ < DD - [} _— YD T T N b e e -
~N =il I - —_ LS P B P e o = P o T T - ——— N
i -~ L= s b I Ut il -— N T =+ <f (SIS o . e e 1 e
= R AR B S G — OO O — LUV B VR S B PP —_ A o= L L0 RS v
~ FaEN O < WLt ot bt ey ) L [ A = IS R L P i [ it Y et $mt b ot e Y
5] 1 [ Iy T D4+ T+ 1 Lo - o N ey — T i Q= Y N CZUF 4+ 1 =t
v g o~ LU a Wl Dl anl e el e BEERS 81 L Ko LS B T L ] — ik o EeEE S L L TR ERRE N EN
™ - it = I et ™3 ey S — 1} 3en— = 8  orort= 1 Y L) it e - Al et Ty T e ™Y
= < = =T OO0 — < et T s R R o I T A= N e R A L L
-~ { T OO0 e << =Ty X T U FE 4 e T IO D kel en O Qe
e =z b1 3 H BT T et D < YUY oL Ol ) e ] <l <Ll 4 HRER I AR 1A S
= Ll el et el = DO —3 e iR H L R e e L (VIO A RSN G Hias N §
< e TS T — 0o S et et — I SR ol ~TTa LWk _— = =S T
~ Ty ST e S e N %] —_— -~ [P P T BT ) [ N —_— i - DT e — _— L T et L Ty T T
S bond L e aeand (2 e x [P Tt Bonlidte o — o o bom e — Vs a7 el — N Fal e e —— = 7
- o - . - M 3 #
k) =

138




CIRTESTR e WL I L s e N

lll’..fl\flv»\r«Lhw..\rl.,.\ ) L
A TN NI NN DR N nen T S~ e F DO~
4 -
MR NN y SR e RN RN NN o IS P
c

RN CTIN O ON CL IO 0 o ey AEMATA RS 2 sV aa TR RGN NN N A A e Y g VOGN g
SN N OO G T e NN OO O O o OO D OGN NG N S O O B A Y A N VA DA ST O S PN LS TA S EVEL VSR VD

ﬁA.AALAAAAF»AAPA.AAAAAA»AA.T&A A.ﬁAﬁﬂ.ﬂAunur.nA.ﬂﬂAf.,.ﬁﬂ..“hﬁ./...n.ﬁh..n,.Amf..:.u.r;..\.
TTTYTTTTTTTTTTTTTTTTTTTTTTTTT TTTTTTfTTTTTTTTTTWTTITT
Fnth&L.rrEcL.cLFA[LFEEEE .c_.rEEF.EEEEL..Eﬁ..u&hﬂa..ﬁ&[c.hrr.r.mfwtH._L,_L,:«.:.LLE?EEYLF.LL.F.rt.,t
e AR 5 & tEﬁURUBHHBBﬂRBEBHBBEBUBBBBUHEHHHE“HBPBBEBURRBBBEBU
N
oo
o
—
-
[} —
-
— ¥
)
) —~
=) —_
- <
-~ [
L) -
- s |
-
3 I
= e
| nd o N
el 9 — N ™~
> a o
[y — o~ e~ ey
- i ~ <l
(- it i =
Pt — = e
Y 'y o (=4 [ad o€
~< ] — o — - o
= <L = [0 z ~Z
by = ] 9 I —_— -~ —_— - S
[ —_— - — B - - Sl
- 1 ot — = - I LN =
e Al = B - -, P - S il
Ly — X x =l — — [ —i
2 = = << 2 - 2 M e
o b n © —_— L R — o~
ot} < < > = — -_ 4 =
(% NN S I, > — T 2 e @ w.h
s r— [e9] -_— = - — < o~ <l el (R
= L - a - ol - “Tem - i
= < T o+ + - N e N -
— 3 - (SO bt =N o — ]
= — SO ] - [N} 23— c o = [
o AR i = Y ¥ S — e [ iay i AR <
o o< tn e 1 b - — O i 0 Y
Z e e B - S o = e e iwT S N =
— [ [ B o e -l S >~ 2T . L i
oy o [ L T = ZIZ o5~ _ R — [
2 “ Rl S B s S o D S R St TAREE -
— = e = iy s R R, S o - S -
o8 ST e o S o (54 — T T e _——
= —~ S el o O ] TS ] e =~ o~ e e
- L e L R 4 SRS Ty i T s U M o o o~
P o — it TOEENS e e TR ey N T
L L ey W W ey g T Ee SR IS e . Tl eyt e
= = oftaxp-— = L = o= Ll P D G e Sy P L Dl 0 0 E et ey
- < Plodpaer w0y L ——{D "o~ - -~ T D b T T e e A e e 3
<7 - =TI Y T o E %+ o o« TEZ =~ - DX~ e —— 0 ———}
> Ny o LT A en A NN Lt e TR S S LS GRS b i < U g L ST RS e
—_— [ I T LY e L e = e e T e T o D e T e g e =
— o sjeynisyou — f o~ O 7 rm g a7 P R I e et
=S T AL Ly W s e e Tl T T
Ly e n 2 D e Ll Bl FE :
3 £ : z
= P

!




K}

Tril S PROGRLY CALCHLATES THE AEST FIT GREAT CIRCLE TU A GROUP
AF OPOIMTS Ol PLARE S, Tt Pv(a«fn [ DESIGHID TC keClEVE ATTIPHE
PQ1“ IR THF (T TAPT FILLED :E POLGRAM LUAD Ok FRIM DATA HlSo
EOMETIRD TS THAT H‘;( ﬂﬂ?l e PAGY GF YFRACTURING Al FUID MG
. tORY L AMSEY oS

)

o

Ji o= 1 1F 0ATa TO BE USED I
J1 = 2 1F O4TA 10 BE USED IS
Jro= 1 1F DaTa 16 TO 8L REAL
Tho= 2 1F 0aTe 1% T B REAT
1%#a% = i SaxlauM few COOR r CONSIDERED
151N = THe MIF1#0M S CODKE = CONSIDIRED
IVIAX = THE HAXIMUM N=35 COOxD £ CONSIDERED
TY TN = THE MTnIAUM4 N5 COORDIMATE CONSIDERED
PApY = 590 ALL RUUKRS TYPES ARE ANALYZED TOGETHeRr (USE
LY WlTH THE TARTY
= e MUHHER JE THE PARTICULAR RGLK TYPE TO BE
S CONSINERED WHEN DATA IS READ FROM THZ TAPE

AATA CARD 2 MLAT., FaT
FORYAT (L6, 5%y (5641
MOATA = TOTAL MUMBER OF STRIKE amo DIP O TREND AND
L PLULGE PAIRS Tr 3k CONSTUEE -
Fry o= FORMAT HELDED T FEAD DATA suu THE TAPE
*

Beosiv 15 Tis 01p £AD D Ds THE STRIKe #bkesies<ifREHSER THIS

oAata CarD 3 TivLE
FOAMAT 20 04)

TITLE = AN B0 CHARACTER NAME FOR THE DATA BEING
artaLyZeD

AN IS I R A AR WA

Htn ))
15 = STRIKS 0OF TrR:ZHD NE CLEMENT
THo= DIP OF PLUnGS OF BtelohT

TYPE S1OHT pAYTES PUE Cavn WL TH CSTRIKE CPr TREND FIKST FOLLIWED
Gy DLP LROPLUMGE SSCOND PO LaCh PAT

LATA CAZY 4 1S NOT NEzULD IR PDATA 1S READ FROM TAPC
#*

A et e o ek e A0 g AR T R R ok At Aol

: ra Teoabe Al s T R Wbl abe de g owte ieads Stoood de e e Sh whooade ok .
Wk oy R OEOE Sk i aR A g ok sk oy Ao Sz gl e et

[V NS A0 ), Casi s Py, 08200, Tul 3 53Uy I502030),
TVEB) T (5 EXO L b),IY(ls),‘i”{leFHi( i)
TITLECLD)

gMD:,IJ)) a7y TAMERy TXtliy DYMAK LYHT L NTPY

3

g (2

{3

»17 IH\,\;,"[»‘I‘
{1 |’.J:“(7"\ )
p ) TITLE
(2004)

LSy 2b)yde

VA, T}y U

A PLANIER DATA FEAn APy
DUy T Ty =2 RGOy 1T FOL), TUCT)  IVEE) T PUE) y 151, 3)

140

b e ep e A SRRk ke PR OGEAN GREAT ClROLE AR A2 =Tf*"ﬂ««vr@%***r***>ov
G

Lo 3
fLeg2ala)
Grlp¢aacls
GriL{e~fe]
CREILC et
GECL T re
ARARNN IO
GuRELCOARMLS
CrCLEnas8Yd
GReLr1o{8es
GRCLC 1 1cB2D
GRCL( {2{340
GRCLC 133540
GReLT 14380
GRELEL BT
GRELEY 60330
GReL{ 1739
GRELC 152300
GRCL{ 10214
CREL G Zznmdghy
DIRCLGZILI 3
CRCLLZZz D4
GRCLOZ3CI5:H
GRCLC2L0362
GROLC28 T
GRCLCZ@UBﬁ
GRCLC?7?9T
GRCL (2300
GROL {200 Le
GrRCLC30 2
A RENREL:
GRCLG3z04
GRELC 3305
GROL( 327260
GRCLGRED T
CRELCZéneN
CRELC3TR 98
GRELCZROCH
GRCLC3951LLE
CRELCGOE2D
GROLAGLC
GRCOUG 420
GROLLG ITHY
RCLC 4
I .

73350
El 3‘“’3(ﬁ("ln(‘)ﬁ:“zi—)ﬁﬁ€'

I
() I *'1'r
GR b
GR &8
G o)
GRCL LB

#CRCLLS
GR :
G 54
0 5
: 5

I

(e

LI AT AR

<
~ T )

o~
fop:

e
e~ '“-’—‘r"‘f'»’—‘.'""")"‘f‘ o N

I teialetetnlinidioiel

R e

STy

I tetaiats
TETCIDTLE

e e

e e o e i o o [ =

P oy
[ TR e D R T Ran




e AR e L A e s R e e R e e R e s s s e T ST
OGS O Qe NSO TN er~ \ D= N O NN O T [Faa PSSt A INGT s MO0 et D
7777777Q88883883899999999(90330000303111111111122222222223333333333#4Q4L

PRI YUY SN T TG TV TOL PR el & TH0 Thai F T b SS LR U LD SNS L T LN P o e o et ), gt e e g s e 4k gt ] e § ] o g, 48 ] N ] o g, [ L e b T g e S B g T £ e s el 2
) e LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL.LI..L.LI._I..LLLLl. [P S S SR UL QU ST |
(SIS ISIBI BTN SLN] COLLULLLULULLLUUCULUISULUOLLULUCOUOLULLNICLU WL LU Gt L OGO L S
RRFRQRDPPRRRRRRRRRRRRRQRRRPRERRRRQRRPRRﬁFRR?RRRRRPPRRRRRRRRRRRRRRRFPPHRR

GCGCGCGGGGGGGGGGGCCGGGGGGGG%GGGGGGGGGGGGGGGGGW,GGGGG PRI SR I OIS 18N IS T ST L L bl ST F A AL O
[EX] =
[ag] bt
~ |92} jan) 3¢
b [} = =
it ] Wi f—
- o
- =z - fousy
- = purm
— (72} — -
— ] fome — (B}
(a9 f] o4 ) = —
fooe A3 << 5 fee) =
Z cz O o [
-~ —t y—t [
- I < fon L [ie]
— Lt — =
~— [ <X A1 n} S -
3 el f) L - —_
— wi - hal®*H <f L o
~ ol = ~ ] — =
- = o ) %8} ] [
el —d b= o W L [}
— i [ el and <T = 5
> > oo < L [ LU
- [G18) w o = - =
-~ us (€] o< — — —
i = —— = oD O — [fe) > %]
— - b > 0 0 [l — o]
- <t < I <ty & [=a] [
— ol b a [ =2 e jon] s L
— =L o= [ aad et [ t— o) o]
- < i =~ fon g o e
-— ¢ o - <t =z v - - —l —
el = P < b < ) i 5] — o — M
-~ < [ <f W pag X (G L8]
)] 53] s @ O o vie - [ — - ~— [
> =4 — =z = w< o o << wno QD < g
b I -y ] - — o < —— ol o — N —<l
(a9 ~ v e &l e o X A (SR I Y O o
<[ o~ [FR] (1R = Q- U 4 VI ~N LY wIvY U o’
- = M- e — o o D o = o —— - -3
— - C o 0Ny o’ ~ N [} — ~5 — [V i Ty e~ R AR Rwag —_— “w o —
T < o8 O C o~ 0 o ety —tee T < e M (G bt bt e
o % > el G — Z - = M~ ron - — OV ~—in <T e
] QOCCi— A -~ O << T O N § o f jan ) o LS SIS Fe
U - W = s C _— 0 - — o El-a- SRRSO T P L e L [N LN
- oo par g el ] [ <l s | + > D ) -~ > - oo
< T — Oem O - O T O~ ——— T =X D e w <V [S1S]$18)
- N oeTE -~ D e O — = b T A b DS 2 e T - L
< . N D b P = yx < — T ;oD < < TOTmIOC T~ - = R
oLz - Smmma L - < W o U)o e P 0 et e 0T Lo
oI s 0 TYTY o~ =V D ooy v I T LT W DA e I My e — -
[ Ul aLMUINE = M~ U o P T R T e - =7 8 e — - et e
o4 am W T 0 em>D e X i T e e N ! Nt TR TR T 7 T TN o N e ot e
Ul = = A W e 27T e -~ [« Vs ol S S [ 1 WAL L et [ e g o ac s "I
= Pl o + Ne BN« 4 l—= e el @ Ly L0 er<TaZ M 0o X b BT Yon Tl Siivn M TR Vo RUQLE TPy
—_— D e~ e it 73] —_— =~ oOnc S BT el _-—— ~ O35 PSTaSIAEN R ard —_TTT
] = = T >0 D T AN NN e TO T A e =D WY T O
~ DO QLD e~ F e e il UL L WIMOWI P U o~ LU MY XD
A =N N e N WS I O 00O ~——=in D0 X e T et T
c D= ¥ o] S e el e e ] D e QT e i 300 DO T OV
= < w0 e = — NI —_D = VAU —E 2 X
W s 0 (RN (3L L U SO COYOO IO s W O T TIn
' et = = (It el e AN AT O LI T Lo0L Wi TR O LS TLL LY WD D
- b - ek - o am
= - - ” - W




e ReasEesTo &

ool eral

Izl p ol
LD WVHAUIAW
Rk

~IZZ TG

LS PR

b ot ot —

15

-

o~

o H 2Dt
QU a2 Ny
Z O e

R CINVERTS THE D

OR THE POLE TO THE BEST FIT GREAT
AND DIP)

STRIKE

U~

—

CLE TO ANGU

3~ (1

AR S R e

MG e

T

[eFaate st iia Repades)

=3 <L S =
.IAQJ(n]/HJ SO -
Zn Sy
e EUER RS LYt
—p—— WD D -
o — e~ I
< <UD OO < -
2 s AG S T60] =~
~ - wnC
— o (AT TS
a0 s - S § P T W)
[plvl ] @ LD o~~~ Y
DO ER--} - e WIvG L
FEE) e i -t - TS
—i D d i el T J
nn 2 8 0 o e NCol oW
—— < <l << ™ . - WLt
couwd B el o ~ NS il
gy} SAIINIES] —~ a1 e O~
— St safeafeal 810 e =L
NN=—D LT oo s AN A O~ 9
oCoouT oCcD B N Y O et AT
—~_oLO0 =N ZLE s el e O
hahels o N NI JaM < <L < —4 [72] —_— e e s -
(DO E e QO s 9 9 U VLY =L ] KX mues
o<l IT< a0 ~ o 2 & VIV o1 N2 B L S B T L T Y
<G < SO i~ ot T + 1 ot LS~
D AWl N—— 23 e 1] $ 1 —CO =D enCe =
(53 3+ T 2 oM AU 5 A M e e O e
o b e et 103 <L U (D ] IO s 0O 9T & AT et ZDlw —O
IADNNVLIL ~0NO & 0 S DONMON T D~ o= 2o = ool —
@D | | O~ TITLIO DOm0 L0 OC— 00— = Zin
i geI<LOO—=<({Caad ~~ — O Ot QUK T
s lll<C PG S S Y s} = Wt 2N
AT NN im0 N <C<T T It bom U TR (3O BT el =T

] ® 4 e = —

* TYVET T s P D [ 2 .

PPN ST Tl ot oo fe S RN L AR gt R o p St o)L
/.T/.TA.:/..r{t.,.n..SCJSV)E)KJ.F)F)SfDFJAJ.LO,OfO/OrOrO(077.?77_/77.77H...ﬂuhﬂ”ﬂbﬁaaﬂfﬁuq
‘"’J.,1|“111:1,.].‘;111]_I.MwI“]11,!&,1111.1&1111..1._]"11«11',11In1..)m.\\.1].1“111m1»...|“11\..11v.li1“].l-.ﬁ)
LOLLULLOLLLLLLLLLLLLLCOUILLCULLU
RRRRRRRRRRRRRRRRRRRRRQHRRHNRRRRRRD\.R

¥k,

DuLULLUUiDUODLLUOnN UL 00
[n e deNagsilin'd

LSS LsCw

2
- e S
- =X LW
= el
>
W< AL

(Y. e AN D Soo B

- A e

-

PRI fen R r S~ A IR et AU e Tl A DN St I DT X T TS
LT

5 i e e TR LL U U e e LS LA WS TN RN (S WS AW T R T el T e D

R
i P

o~
<
—




Blsn e ok ot s s SRR R e RN % N ek oK PhGRa POIETELOT Lt e e e R T Ok AR R R R R kR A PT R L
PTVL
PRUOGHAM POINTRLOT PLUTS A LOwER EWISPI-H':Q £OSTEREUGRARPHIC PTPL
PROJECTIOUN OF FITAHVR PLAMDY G2 L 1Rt 2 F‘. NDATA SUPPLIED FROM TAPE IR FTP
CARDS, NJTRUT TS A 20 Che DIAMTTER PLOT OF THE PUIRNTS CONSIDERED. PTPE
UATA READ FreoM THE TAPE 15 Ty NATS LIADED BY PROGRAM YLOEAD' UM PPt
THAT TAPEs PTP
prP
INPUT PTHEL
PTE
DATA CARD 1 Jt,J4a PTPLCG
EORMAT(TIL,11) ) PTRLO
J1 = 1 BEADS PLARN c{ DATA PR AP E PTPLC
= 2 ReaADS LIte: DATA FROMN TAPE PTPLL
= 3 READS PLH"‘ < DATA FRIM CARDS PTPLC
= 4 RFADS L l'\.t AR DAT A RGN CLEDS , PTPLC
J& = THE CONTEGL VARTERLE S0RrR THz 2037 (Stk SUBROUTINE PTPLU
CIRCLED PTPLC
PTPLC
DATA CARDZ K o PTPLC
FORMAT{16A4) PTPRPLC
o o - - PTPLC
KS = TITLE OF THE SLOT TD BE PLOTTEDR dtldiWw THEZ PTPLL
STERENG2APHIC PROJFCTION pPTPLOC
PTRPLC
IATA CARD 3 TXMIN, TXMAR, TYMTM, TYMAL NTYP PTRLG
FOaMAT{5TL0) PTPLC
PTRLC
TAATIN = THE MINDASM L-a CODRDIMS TE TO BE CONSIDERED PTPLC
[XT1AY = THS sSAxT#0 U—w COUnDTEATE T O d ChnsIDEPE D PTRLC?
Tye LN = T SLpantt m-5 Lo DILATE TG 8t (l(Ji‘\‘&}Il)EH‘.ED PTPLC.C
FYUAX = THE MAXD AN M-S CONEDTRAT £ TG B CONSICERED PTRLG?
MTEY = 500 ALL HOLKS TYPES ARc & HALYZLED TUSLGCTHER (USLDPf L¢3
OMLY wDTH THE TaP:) PTPLECR
= Trit NURE R OF THE PARTICUL AR ROCK TYPE TO BE PTELE AE
= COMSINUNLD e DATA 1S PLAD FROUM THo TAPE PTPLC3E
PTPLOS
DATA CARD 4 NNy EMT F’_T}f‘L( 3
FORMATETS, 16A4) PTPLC3E
PTPLOA
pn = THs MUARRE CF SR TKE AND DIP Uk TREND AND PLUNGE  PT#L
PATRS PFE (ArD (USE ONLY IR CATA IS KEAD FROM C./\Rl JRPTPL Y
FT o= TIT OREOAMAT LN WNHIIH THE OATA 1S5 10 BC Real FITHERPTPRL 4]
FRos TrPE Ok CARDS PPl
PTPI
OV CARD S5~ 2URILTIy X220 Ty I=0 ™Y PTEL O
FORMAT(QESCRIBLD ‘3‘( Vak TABLE FMt) PTPRLC
PTRL
K1 = STRIKE Of TR=MD OF THE ELEMENT PIPLL
(o = THE OTP 08 PLUNSE ©f THE ELLNENT PTPLC
PTRLO
irogst DATA Crun b 0Ly TF bLla 13 teal FrOr CArDSe PTPLL
o PTPLC
THIS ©ruGantt wAS DIVELLPcl BY Hewo FELSE AT Hew mexlcd TECH l(’l.l" ;" % {
ek e Rk nk s ke A A e e s Xk R R O e R AR S oo P T LG
[”11|H)1|11 ‘_,),ﬁ(,;" ) f ;7 )y q(( JJL)) PTPI.(I:
SR (d) yRY LA S ERR A S YA TS PipLC
OGN & 200 6 ARE
¢ )\t AL ‘), 4')« - P Pl(
SOPEEMAT (1L PTLd
\- el PTPL
K = 0 PTPL L
ALK = QO TRl C
A=Arl P10 (e
SLAN(Ay I las{ITd ) Ll =0yia) PTRL S
FORMAT -'-’ ) § PTit
=o ) 5, [ ’II"'I <yx\ I 11\{-‘15\1‘\)”[\’[) P'!’(
JRMAT LY 5 PP
AOCH Ty BT e
Vi MRMOAT £8) TR
D By 0 Pi#LL

143




o) . 2 A Tioyr gv, -
BT TURE el PO LIS L ISR QLA | g LU0 VS A
. 2 . -
R TN D N e ST WU . 2
oo oo oo o0 TSI s N [0 T et et 3 e ot et g ot

B e s e ad Bt e A e I D e o e e S L T ST T o g, pmm S oy g e g T
4l|L|\|.LLl.luLnl:LL.L.l.l‘.lll‘l.l.L.lll‘..l..ll..lnIAILI..|.\ llllllllll e et ot et et o]
caaasoadat.o Hlﬂlnv.wl)'.u..mrpnrﬂnﬁvaill..r.!l;ﬁr“.uxc)...n,lnlw!;it.rvl,l.
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTFT1TTTTTF1TTT
EH ALY i+ 3
B o2 " “5
— - B - 3% e
o —_ b Lt S % #
- e * D=0 1t :
o~ - S =< i

" — B3 [ Ry 24 +
— e + o> Zown * *
- L % [SEREL G Rl ) “*
- =z * XD i I+
Rt - whi i <i — -mr .'u
gl ke * T oSN 3 e
> 2 B == %
- = % = L= 3k 1t
= — #+ — T " Ed
- g By U et T i+ 2
- ~ 3D 2% N 1 o
- - el ES ES
- 2 - T * £
o~ fn] VY . - 2%
e el - L * +*
3 - [ ~- — e B
-~ = - *
- [l el X o w s
had - SN s #
~ co - = e &
% O il Cmm— % %
- — [ 9-4 - o = B2
— -~ — <L <t —~— b - ~ 4 B3
— = Yt o = o~ PO - *
— < <L ~ e =z P e 3
sl T ~ p— it ~ 2 - & z
= > - — VRS B B - B

- e bt N S i i % -

— ) — [l _— T —_ kS e n

s o — — — o 0 - - & * i -
— AT o Tm— — -— 23 <5
— a3 > sl D —_ - — -~ t %
Pl —_— - Tt LD —_— — £
— b - e (N T 3 . 3 < <
— - —— 2 — D - T D R I | = %
T~ i b ™~ = — - -~ i b - - w =
_— I N —— g . — (VY - 5 - -~ b e =+
e R el ——— 3 g~ —— — —t— L B S
s N9 T [ St [ A T = T R o -
joalerd oL LT e sal N [l el e Vel o b G~ Py -4
—~— eIl -~ W 0 AP -l 4 -~ CJ P —
- e 2 2 o o~ e Z - — - o T s TV ] s —_ e
— PPt T o] G o~ (T 0 < —_— 3 Dy - 2 -~ — w b
— T e— (N T - ~J —_ sl S - — - T o - ™ — - ] = B ~— e
- e > - <X - 3 LS ~ - = ERC PGS SN = w®
ol R | + - 2 S~ T - SSURH T~ R " P S RS R = - 3
T e T T e Mt e ol 8 e T T e o B TN B N It -
.7 e G oofr @ e~ mem s T PP C TR e LAV T (e~ e T T N « o 5
—— e mrd i 9 - —— (ST ST A -~ D Rl b ~ 2 o ) - it o PR 3 I i
O ow e S U ——— D - 2 a o0 ~— X S B T e N A SO Wl SV TSR S W PERRSUREY *
M= iE 3 2T e et oyl SOk I g e D ol e Dbeailid D Y S pi—o T W % — S
-z ol et 2N Y E ST e U Y O T AT i s eI NI T - e N - 3 P R Raul - <
T e = e D ZUgTida — N et B FURle—— [ IR RN Sl PRt ERE 3 LTV i+ e TR R
S e =X i T gl TS e i T s TT I wE T
N -S> O LT N0 >3 = e = EoLae D e
S LN D e b Y i (D —_ T Ot D D= b M et e T i N et e T — * . %
N R Pl N e N = D e S g e T T N L e D s L N - i . *
B i [T = O it I ———=d & N et = - 3
P LR L it SO T EEN N TR S SLVs kop ol “a R i i) R T E A I RPN THRR v, P o oniuult Rl Y e e . =TTy s - . i
O e L R P Pl gl g e ET S e I e pan e e ,.nJ\.,L.\n,.’luhlli\f).\,xunwr\.f T — W o T w7 -7 B F T -

[V




B S T i N WL g ek o 2 G B T T T ]
S 1 eyt I HALI ST S T o (i 3 M L F T I M T F R D D T 1 el IR nay LSS AT 1 ey T TS AR RN R WP S
1234567890123456789012345678901234567&90]23456789ﬂ]2345678901234567&9(12
DO03Oﬂ000111111111122222222223333333333444444444455555555%566666d6666777
CCC(OCCCECQCCCCCUCCGGGGGDDCEUOCU(UQGECLLQCGUCUGCCCGCQGOCCCCCGC((((CL(DVO
GOOCOSCOUDCGCDCCOGUOGOGOUOGDOOOOOODCQDEQGODCCGDOOUODOUOGUGDOG&OGCGFCU?C&
ﬂﬂUHOCUDDODUUDDDDOOGDCDCODQCOUQODOUDUUHﬂDOOUDGDDDDDODWUUUOUODOQUODDUUHUH
EEEEEEEEEEFEEEEEEEEEEEEEEEEEEEEEFEEEFEEEEEFEEEEEFEEEEEEEEEEFEEEEEEEEEEEE

GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGGGGGG
b e -

3+ U= o E'S
* (D= V= pray = oo B -~ E |
% ZoEZwwn L - - o W * N0
H e E I T o i S ot H
¥ O Tz = oL > PG 54 #* A -
* DL [} L o 2 () E
3 e O Ll o< =% e s} |55 B #* =N
*% o<z Z <L d > [ ¥
* Z b= el QWMo - Q0 o> = #+ ~Z
L — Y e T <{oL bt T =W F o~
Pt 1 TR IN) W oW O [ A [N LI B
* COZ0 - AR et g DD 7 D ®* D3
B e wd <€ o L <L 53] [o B D -
# DN <CIZ U W gl g o %] o e~
B e TN X N ol T 20 D < %
Sl Laur W p e A ZWIU = T ¥ O~
¥ <Cda Q wodlE<g Z Ot F T s
4 wuxY =IT oD L bbbt mtbeim X DD # N
* TNl A B R 4 —m>3 | 5 an Wi TN 5 BRI % -
M = e O N ——t U T aded M P At
ETAN Bl S T o W owaa I 3 ) e au
b gr=tm O U ki Yl un] —2Z o = 3+ e D=
kS ~_De > b < 2 D DOZm ol E S Y Ta T =
# Z23I7 Cr =< Dk P—ld S0 = W e = b >

T WO e e B = oo, 3 e O~ - >

— b L T b I SO =0 O <t % X0 - <L
fom e D= d T <UL Q== s e = o R S HEE - =
D LN Z— X L) k-t oUW o8] 3 U a -
o (O e Zpe<{<t i WLy Iwvnwn I T it - op- D S
o Jdu adwn ot <L) B LU Pl = ¥ e~ — =
D Sl Ge O v T 24 ZzZ W o3 > SN2 > —
B k<M T W et e D mO T = = D = <t =
) — O > Wit —<l <L e R TR a -

e~y eD UL <. wTg oo >> [an} ¥ an - >
= On sl - - > S A [ TETE ¥ il [Te P34 A
< ZHw D<= ——t v e IS @D D00 W D # O < < it
e T W [P P = SUA R Te S 0ol 2d-adas L T T el ! # > e - =
o TR - 3 - OO0 ax <€ < 3t il <F -
D sl CH=COuUiT eX TS - ® e~ N4 >
L AT Q= =29 N W o= o= iy - = -
A < <L _—— e oI E MG ZE 4 D Do > — -

U Sa ¥ N AL ddI< OIDDLTWW\MDODDZ X 3 o> b4 = kS

= Yig i lgDdd b ~=ET0OECTE w1 o i h' - o

3 A MO MG ETOT T L — ee (LD — I - wd - >~ EN]
= T ZWUNY O=DOWTen XL SWZX D # O~ 2 b4 = o
¥ O pad Ster S5 QRN S ] el <IN F—a = # Kk > - < =
# L AeeEE 0 W o<y X TA I mAXCTEIZT > < i+ —— - > o Ul —
¥ AmQ=mZT I ZWZZE g = v v < X ELE S B T T B = o = — e -~ _
% m vy W ZoezuTudd! g Xl Wiy I W e~ T~ = -~ im0 DO~ o
¥ E O WOBn> —IUTERTT e~ CrITW T T T o R L L R R - T ey > -\ e e~ T
¥ CAITTTeT L=-= ITZCoU U= ITIZ I v X R o fa) - — e LY D e . NN 2
% OFO<<Od v = i > - — s B L L1 B SR o >0 —_~n e > 5 0 = e T
L N BT 4% S R ORI S S I S | |2 W aad =i P - b I T ot S A | Ve - o > o3 e e -
i SRRl PN RS A S 4 > o= [ 1 < TN - SRR S G <t =0 o e B e B S
FoN Sl mE X TN I - S Uy W A O &L o X e e AX 3w om omk -
F SLNMESWLD <MY XY ] XX =X I L GIET S ¥ o Yo I Lid =KD N O TARKD=KXK KX
4 L T O e Z D=l < =T % > LT T~ et e
R, Tan g E. 4 T 2 an] X < & 3k Zoib b e b= DU P (L i wdhl Bond sl by
- A T 4= T g4 o4 < X T o T ) = Sy ] s T cwuod oS
# @ TICOoNZHEL > < Wil SFETDE 3 e - O —~— D e 2o Dy, Ton=d § SNV RS LS S NG B e S S
% b= el DT (5] ] PG N G S FT o V- L et} woaa Ao, LA
3 - DN - > A O Tein N et A =TT oy R % (o]
£ —~cl - D2 T ALY % MM~ I D23 D 2T H JIT U DS B OO SRS DU 3 S SOy RS |
% oTLIIOW Y O —<i 1IN STD 3 Zivno, <€ <o L <ol TIErIZaoudad O A3 e
* NW,\?.RC.“\IHW Poal ool el 4 4F —t D e =] e Ly s TT L P N =T e <X o) DS S ooy g L Sl e
N ey DD AT Y e =D _— T A L, W wn nu.ﬂl.l&u o AN W e [N g P AR L R R | fe LA N
N e o o




QOOoCOOCOLOOIT
OSSO CCOlo
1 e b L B e s LU L
CCoOoCoOCOCS s oOl

GECOCY 6k,

OF LAYERING
)ul_Eo M[NYOL)RB IYC( I )n

THE TYPE

HREAD

BE
READ IS

TAPE

GO TO B0
1TNX e ORe IXCUI) e GEa MAXXe Ro [YC LI

0 B

FRCM

249 {LOCLI) IXCOD) IYCOD) yLYTP CIY 4 LYSTLI), LYDPLT),

164213,9Xy11,1X,213,51X))

1,3

LAYERING

IF LAYERING IS TO
VALUES
THE

GO T 90
LAYTYP)

YY"‘B)

B> w aZ ~

# (HECKS TJ SEE
D IF(KeNES1)

£ OF

v
[

W w8 I
~=SXOOK D
DRSS
AR el el amd . L
o000 3

B e P B U i S |
Adca A

)

=1,3)
AT (3¢
I =
CKS TO

St d

o

FACADS LAY ERING
pd 80

i KEAD(2,70,END

.
L

[ 1 FoRM

LOQUOSULDDIOOSOEIIOULT LM
cooSoo
WL L S s t s L U s e L R L A
COCULSSLISEOCBESLELLOCR0

N

— e~ T
o~ ey vt o ) [
Yt s e bt N
et ot ey et
— e D D
D

-~ e v 1 5
ot € e b

— T el L~
QLT
oo 8 SRS U U S

e

1~ —t

[/ 13 8 2]
no T
_——)

—
ZmeZ T (O

oy
—

st T T vt i T e e
——r G ) e D e

2P == U T Y
it A Rl § e Ve Pt e J U Y Sl 4

B

READ

RS

L)y IVCHL D), IESTUL) L IFDP LY, E=1,3)

TAPE

FREOM

FOLTATION IS TO

IF
GU TO 139

SEE
FOLIATION VALUES

ECK TO
IF(KKuNEo L)
0
ADS

(H
£

L

i

b CHECKS TO

gl
- IO

FOLTATIOM,

THERE TS NO
A

Eo
S

o
M

—_

BE

AL SO

gy Can

;oo onoooooocoLll ool
MU L s e el g L e

e T T
[ Ris LEP R L St o

(5181 S I 16 & I

READ

BL

46

Eo MANKe URo IYC(T). Lo MIMYetURe ] YC{l )c
1

[
IS 76

T ION

;
TO 170

A

s
[

Iy LId
Y

o
=

C.ul)

-

— e B ) e N QL e T
T S, DTN Y
—— T ] e Y T e LT gl N

F (KKK o M

T HECKS 1D SE



TS T R L = ol
) ST mE T BT T R .l”.\l».th.Mm-ﬂ‘uv A
R U%&Qﬁﬁﬁ%@%&@@ﬂ@@&@&@@@ pLuifs i 3
567.7)0,\(;U.!.,Dr.:b.n,ﬂ/umlﬂu.OJ,Ul?.“B/ﬁr)ﬁﬁlHOJG = 0200

A.A.A,s4/..,.555r)r)%.r....r)....).ﬁ,éfo6,0,0,06666777777777788883?88& fselnateNeike oy
l]l]..l:!.sl.lll1]‘«1}11]11111\u]1l"1]]11111|m1141,]1: P el ad tin Lan Lo Tastf ol g i e ik oy o e emed (N
rUQF\.LhUDnU.VuCU—UGDNLGOGCO_.LGOOOOCOO,\UOOOCOGDCCGGC.\,UGODO_LVJGOUOCNU,UPUOQ(I\rLOOCDDmMOGﬂ.:UO..Iu

GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGGGCGGGGGGUGGGC..
-
< — =
- * 0 3 - -
Ed E —— - - — —
— [sa} — poi — ™ jon3 Pt
— — it -— - [ —
= = [ — 2 4 N [
~ = > - b it > >
< (&) — -— —t — ot
- L] — -] Ll Ad -+
- ] s — vl -~ 3 I
3 -~ — = ~ 3 - Z
i — = @ < =z a ~—r zZ 2
i ~— et - €L = > a <L >
< z I - = — [ =
oy ] - — - e — ) —
e —t ] 3 — ) & - fun] -
> - — 1) —— 3 il — il
- [ - -t — — ) b - i
p—t e 2 = o Qo <X ~ = [
— “— —~ «{ € f _— [FS; L f —~
o - —_ (5] X << — e 5 - —
~ - — o - = had 72} - ~—
] w — [ (] 2R her T [
- — b wi = > m - [ >
bend <L —_— e - o et — —t =~
— = L] o~ ) << a — i — -t k]
~ - x _—— [} > <4 o~ - — jo'd
-~ = D - bt | aad jm} ks [ e o}
D=~ — a =4t - N 2 e [ > <X 2
—_ <X > NS L _ — pad ~~ o —_ oy <
- 0N =< D= o — > > <o <L - —_ >
- N - < == < — IS < Z = -— < ~
— - N = — bt (2] b ] ] -t — - -
-_ ™M —3 E) z = [V} 2~ 9] 2 P H o~ <{ ) -~
Wl ) e > <L (53 o W —— 1 Lt v ) - WL
o = ~ Lt bl '} - jou} 8] = g b= o]
< = N o' ? [ 2 —_} > o o — 3 a1y 2
Lad - N -— - — 0y o — — -~ —y —
—— - Zuw — Ty s — — e T *3 s — — - W e
us = X DZ O~ —3 ol om - 2 ~ b — N Ud— T
T e — O N — O S ~ < ~—t —_ N
| [ i ates —_———— <t - - < = —_———— D O - i =<
= o~ < bt —— ) ~— N T e o~ e~ Y - o e (et
b B et Do Yt e et O a o —— I o N =z G v 2 = -9
O - Zud o et et et e - -t YN - - o e bt e et [ ] e = — o
x -~ X —Z = (B LTS3 B o N WG o O DeerNd D o on T Y Q- 7
w &~ o T e - Tan WKoNA N o NO (SR G R T Ko<d - - s T -z O e
& ™M ~ X0 bt S <L O~ fan] b o] > —_etl U -~ — — P
vy o - . =t — bt [PU —_— ™ SRR e P ——F O | —_— N U T
=z it m Lo B VS Bl o} e et ot 2 e (O — — N — —bm s (D — - i —— T
o o —m el bt BEETCd g el g e s — oM eIni il b - —_ T [
— 2 N = Wi ¢ ot e oerd L= ur s pm 0N e W O R — gl -~ S0 R ] <« TN s WD T e
e & % QA0S LE0 w2 € i et W WL SR (el S he o) ] e Lo S
< - 0 Ube WD DU O [ B -0 %] 2 T Sk D vio - — -0 U 0.
FEE T | L e otD -l Uo D — D et —~ aftD el — = SR SE
Z U Climi == [ — - O O - — O O e~ } —~ o] L] — [ iy e~
— et Tieet Py ettt ) N~ a3 - il [ T T T o e~ LU - 'y O M ] e
p -~ b e D= " Z D= = W - T2 O = - ~— [
[P o, IV, 17, B TS b e ———— o L] =0 —~——l T T W 2 NED WY 0
o) XU X LT T T 3T N X M N sl N L I T s o B S Bt A
N O AT QX AT eI T (1" fn R b R S i 11 [S T 4 o mEN
PEEEE S X w e B U YO D>~ e Z Y << i 7w~ < dx
W WSO T b TR e L fem o B-"-da 2 eSS [ED IS € R ouhour S o L T T T L F S us Lo I R SR S [FERENRAE Fanis ]
P e 18 Wen R VS | i e b T R e AT md it DRI N N RS AT P IR IR R N ' A e
1 e™n o2 - oo = s .




Pttt i u Tt et alelatutotaielal bl elol olete talalulelote e Ialely le el elalt talele LoPioh Tl LA SN g
78@,01*2.56..#.)_,0780,0123&.&.‘./07 80!0\..9?)445/0.1!804(.U.\I.ZBAL,DzU.‘/Hun:.;.\umlnn/uﬁ,:./n..;). Nalo Ve olks SEanT =l o Wha alivnd
1.1m]7hﬁ427”2222»»g23333333333A.LrArbr;u./..../ur.u./w.,q.55555555#)#):06666 ROt Ra e Dela ot S ol e e e ar e e e Ra b
PO TN O T NI OO O TN OGO O O T O OV O R OO O N DO N OO Ca T AN O T O OO OO O Oy N O e O i L o

e OO Q20 ,UOAU,UCrU«U.LmJOnnéUnu_ur.u..,Ur.uhU,Uﬂ.u.nu.\v,..\,“..‘.v.mumu.\u O LI T ot Lub X ot Grtah B KNS L i DU L Fah S INb At 85 L R
UUUDDﬁUﬂQDCCDGDDDODHDUDUGDDUUOUOOUODOGGUGHUOHUDHHDOUHUGHFG , {
FErtrcEEEEEEEEEEEEEF,EEEEEEEEF_EEEEEEEF..rr.FEEEEEEEEEEEEEEEEFF&EEFREr-EFEEEEF[Y{

GGGGCGGCGGGmmGGGGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
) bt
- <%
Z U
= ot
o -
=
A0 ] g —
o =
] fea)
NZ
—_ f—
" 2
R0 ey o8
Q- il
< =
T3 L
< a [
oy =
x — p—
— = .
-_ S -
<23 2 -
LA —
ME - o'
< << =
— el [45) .
—— [ A %)] =
8oLl <2 —4 L -—
g ey o = et
~~ A %) <t 1
K 3 = — = -
= S — - =
——t T < 24 w =
== O P O = -~ '
- Jas] 3 ¥ [aal
ol b ] —
[ <L oo iz - o =
<= o - Ny £
<oa e — o o™ jaxs
i o = = = =
~ — jov! ) << o] [ -
—_——~——0 - -t et b
— e Y [ o —— [¥s) ) Pt f—
O < - — [ e 2
b ~IET] W — = Lo (LR Ll
(RS« N o) pzd [aa] — NN o >~ X
P <L -l D a o - T =
—t e N 2 L~ a = -~ — - oy 2l 2 d -
——0 whzs — [ — -~ L =T (. —
o pom e et e { B [apTong ol = T o + o~ — - - — b— ok ooy R
1=t <L e — fm - <L Z - = — — — — T DL RO
~— Dl LT~ <LunLt pome ~ e e 4 + —T e TR et un BCRE E-L | >~
[ e Tavk aolan) . Eod — ot 6 (O = =D D 2D e {2 s LY vdo~
[ W P S L < o} —~lJ P o B "Rl e e b vy -~ e~
IR TR L] 0. o < [ b P T R TS N I S T T e S Rt —— 1 e e T
- |~ ~ << U el wn n W o b S ] D () e — n [ o] —~ D
[a¥ 1ot} [a¥ oV} [aVTa Vi [aNEoV] SN T T oot M e ~— N I = S R L I e A L | ESdN
—t 4 Ot P -l R Y N N | I e A v | oot — = A >
< 0o 2oC Qoo oo ~Q U TOOTOU A= +X > N OQ—~+ TN LSO N ]
W Nt NS TR0 7 Uk S Y= Lo T T e B Lo L IR APRE. Lo B bl ¥al
D0 e e —_— = ot i O O o [ Tt [ e ] e ) NN Y =
IO O ZERODYZ R OIZDECDH = s _— L) e mese WO AT LD e ~— o
ML AT F LD R A ¥ W LD TTGd (Y o T DO O T YO T e b (T e - T e YL e 3 TR 4
o el o Prad oL L BN o R VR g5 Sl e BE Ve LT T abanEonl U6 RENE W 1 et T LD oy
Fan - "
-
=



EOCESEES8A8CASEsICISIOSSCUUTTOR R L O VTS
P O T L 89\..\,,1,23A-rJ673901./34567.8@1(1.;{_3;.“.5:.07&v;qJI,”?
valoaRon 9)979900,0U.uUOﬂ.OQ.UOI..?..ll].!]ll.l?ﬁ..,_).?_?..?.??".,./_?“,

AP AN TV O Cu D DN e e Y ahiatasTeataatantant Cebaa LA LA A TL I Tebing O O T Y O T
CC(L\CQDU(DPUOQQQUO“CDGOCLlUUUQ((((LUebﬁ:
H.ﬂ;\l,uﬂ.U.UQUF.ﬂﬂunJ\I‘.H_UOOUHU.,UOW_)PU(JFLUUﬂH}(JﬁﬁPUL y

Lt i ek L id b i L 0 A L s AR W A L L U Ll B U B e W A L A L e
BOCUOBRCIULCSSLESEOLCCE0 GGCCCGG(G(P\CGCGGCDCCG

AU
un 190y [HaREal N
isd ~Ni N et
= Nvs ] LY s 39
- [} ¢t 2 3
— = 11 + - i -
2 — ) [ @
[ X (o] i 2
D>~ S8 @ ——— —— e~ e - so}
— i < ~ —— — et St et e et — = ot ~
- ! O (S 1) DO 0w Lo O —i —~ i O
Fnadi ot P ] o= = Xim X i o - 3 —
= v = <5 - _ S b
e e iy o o~ + + e Fw e 3 o ke o = :
— O = — [ [ = el —— ? —i H
¥ - 2 o o ™ —— —~— — s o N = ;
o -~ — - - — P e T R S el § [ D i i
DN N0 a t— o W Sy 30 D S0 00 208 - o [Ta i PR o3 -
bl NSO,y G X 1 - ooz Tz Tz ZTZ ZZ - ~d NS~ e e T 0% md
~ U e ey U . P ek OO INOY N < << g <Lg << — u a8 N N e N T
NS s O > - [ Joe] o — — e 423 - ey M
-~ oo t 2 - = CooNoOT G fot oy [ [ o [, ~ g 8 =D lD
o =z - 2 ~ N O - = — — T e
— S = MR e~ L I (s p— 0D o Gl ot T = S 2 - R e T
— - O - O +Tﬂ,f0 oNed N AN NN N - — 0T o [ - =T
[onJ SRV R [Ta AN o e a s s 0 FE-] s a (] — D (oG T omme~ N [l ]
[ I B i e Z2 o G o.,.U IRt e Ve ] OO0 0L 09 L0 Q2 <t o o0 T Xl B0 2T
T - T e D e e e e e ——r | —m—r st o —_— 0 -~ . D> ST D o e~
- D e tpembe 3 2 [Ea 5 e ® 8 3TN vy W Ty ZV ° - = al 3 WY b It LY
Y — — et St — fame -~ 3 )Or)oon\u[ﬂ — (Y — —) —t - - fom [ > — — wit! —T N
oD e TV o X X | S~ OVO N0 710 TP Y B V0 LU0 R Ve 1 = |5 SR Mokl = =l Zwn XX D0
o (S o e B B ¥4 ~ N O OO s O - S e e O - SO EZo— T =D -l It
g O > VI e & > T e~ 00 2 a6 aNN B AU WY WA A e D [ (- S - e ST~ s 09
- e o e X — U 200 ~om o M o mMmET 2T D - e L e e e e e T i
s 4+ O —d dod el <T <(< el L Il b =~ BT N D i o s P
) = ™ SOV Y e e o %ol 4 S [y} sl 1§ B = DN ¥ TN e 32
— ) A e~} W O WU ke 3t F O O3 )#*PJ%*JK.: - x ¥ e _— N ] O~ =t T
" T TS IR 2 Wt D T D 1 = Twwm Z Wl it D e T I e
— D OGN e f— D e | (((((1\333((3\3335}2}3§ﬁ335 DT e o= — LRI B | o
o w (D e e N 5 YL A DO et e PITINE S e N s B = T e QoY ~ 1 Pt 33 | AT el 2
—_ D__XYST. w & ittt a2 202> o 073 8 200 0 oO o 0 |- O @ XYY 1% it > DL
[ T e A = L NN - — - - T e W OO~ - [ (RS ER T R 1o
—_ T e ouaRnn P o R R - s 1 ou Hon L o : o s b= e — i
,” N.L u\uix — < U} T et il oy [N et SRS I S NEE Ha T O S ULt g
o ——m A o & HeaTeme—— XYGY.X:UXY.(.,XYG,.\Y .J\Y LB O S D= S
- Ed — ~w —rt, it -
= = 3 g S o=l = >
* o e =




32

=TTy
L

28 - ANb)) +
28 - fLMu)) +

=
[ lep
ot S
1

O e RIRAR

[

L2 Lot
— —
DX @ ———
N
juiies]
N
——
oo
i
™~
@2
oo
—
L e
-
-]
™,
U

[

RS RN PN etV
X o o

I

>

=

pi

O vt
[ €2 P
——r—

(v ]

<
NuHoOH e nnou N
® 8 et § o & —jo ©

ot et (Y et 2 D bt e Db et
oo oD

[sofav

wilr wnn

——

T

Wiz wvE nZ

— a—
o o0

s ¢ s ©

e b

—~—

f+

rNY

W

——
by

{
——
ot bt
—

L
- = - -, D AT S, e, el S, g e Yot
]
_—

> > > >
| Tal ¥

et i+

e o

+

= e KX X
oo

L6278

— —
—
i)
et o
——
+ 1
£ C
(2

BER(IY 34X 3oL 00yDIPLI) -9004~1)

INEATIONS ARE TO BE PLOTTED

L
0 TO 355
0 TG 400

360601 GO TO 366

) - 36)0.

M
=
0
NE
£
o NE

& @

—

boat md G AN
o] f] rmet e

i ~nw AR
| = ROAZ

—1‘
[%2]
-~ W
s
ia1l
~
-
m
>
-
—
2
<
1721
<
o
o=}

43
+ n(,;’()z * SI
t Y

-~ =<
{ OOV —OT
—_ U e R
Dl I N W]
TR e e s L et s e

[
{3l
-
m
A
4
e
m
Mmoo e~
>
J
—
-
©

;Q&O) Gﬂ Ty 380
IX'@U 8‘1 TS,""I)

(YyX’o\)b 3 Q'TV "'1)

1)
372,372 574,57575f6 3TT7,378,379) 402
ak
(v

—

W
Y5 0L (\\' X,gU"} szpl 1’
J 380

CSYMROL{Y s X405, 73,75,5~1)
13 s”l)

SYMBIL (YK 30(i5,89,T5,-1)
‘ T 3130
i ALl bYl’leL(Yy/:u( )1u"11|~)1"3)
k)‘.) Tﬂ ’}i“\’ .
COALL  SYABUL AY ¢ Xy GOy T, 1o,y -1

COLToRMINGS WHLRE TO PLat bk DEPARD UDES S0

149

E OF LINEATION AND PLUTS THE APPRJIPRIATE

P
[ECTUCTUVIUCINSTNCEPLISVINR U ESSAPS BN EERLN N EN) i i hLadindnd

b}

—_

R TR T o e T Sanks
D2

~

B R

OO I =

-

jonlantenTusYonkon Funlon o onhao o)

200

e i)

etk s taaian inalns bt et A pia R SARREAAIARE,

—
BN,

ICMDI O T,

PSRRI

NN NN NN NN O OO O T O

-

mosiTme

o

OOCDQCDOOCJOL

QUDHOOCT

&
NN PO OIS I I O N S N =YD

nfnlnlelsiolnislieielelnis

’3‘

o
X
o

0038704
GEUU1BPOS

OODDG‘)ODOODQOOOOQOODG‘-OC‘:C;O."V.-‘)O

CEd0“94V
GECG2gRGH
crjrlqa“i
GEONGROTO

GEU&%JHQ
bPﬂCjQO

GECO (“
GHW‘GU

beLQ)?O
CEOC&en d]
GEI‘&Uﬁvr

GHVlY
(1&”( ‘*r'

GF ‘(‘ )H\’,
()F![,ﬁ‘)

GENRGe mﬁ
GEOO 2010

GLOT a7




SAMGENGL L0

GENC44l

THE

PLOTS THEM

SO

PLOTTED AND IF

4T SYMBOL

Be

;
)

CEOC442 00
EOC 4L 30

l

i

\
i

EUC4Gq 0,

G

ey

G
(
G

W

CEQQa&G &)

Ceaby

PLOTTED

be

1F JOINTS ARE 71O

JETERMINES

GEOGAGT"

! S
Tunl entafunlwg o)
TP NI NN
SoCCCeCe
Q2
o
<
o
T
e 3
-0 OO
R B & e ]
C —
| gl at e
-0 2
[ Fo P ooy
[SaRemiudty s Fo]
5 o @ ]
- el
e~ -~

SymuoL

B PLOTS THE JOINT

[ B O T
<t <z
T Y

bIp

WHERE TO PLAT THE

TERMINES

I

aE

i L0

i
pRVAINGR s RF o Tt ik

P e T TGO

N NN NN N T T NN
-y

STE RIS Tl o Wtie Lo T e R MELI EIPLIE

Jrenmigeull Ry g plhonglihuninieagindaes
COoOSCCooooCoo oL

W e I A L L L e G i S L R e W s LU
SOCURUOlOLISOTSICOCLU S OUEOL

o iy Hrasial
N y [aSFaN}
IS a G-
o 2 a
LI + E]
(]
o3
8 — — — gy — o
—d — —t by Yt et
/ Rl T N et
o) s Lo U
] > o= X XK
~
—t + + + 4+ -
]
3 — — o~ — v
NS cod (O] BT
NN EZ 2 =z=Z ZZ
——a e N g <
or ~T
ocNCOZ Wat o [
[t i
o —_ O TN LT
+ -0 SN O NG
NSNS 2 2 o 3 c 3
2 [ I RNe ] Yo RNO N s V9
%“G )))))) et S St N gt
[Tal e 3 3 & 227N Zwvn FD
~OUODO=T — =30
| ONNNOSNDVO 1N [V A S I Ve L ]
G N O e ——
—~ 9 0 0 2 0 IV ° V517 Vo e
—I R U G D O Ll
¥ 898 3 %0485
b o e 3 36 O e O3 F T %
() P St bt bt ed et O bt gt {0} o
| NPT . ¥ . o e SR A a2 Kot
YN NN, i 1D i
H—rtmbte 3 eD>»>XT 0 622 0 0
20 et e et s e 1] H i W n
PEATEEIG FIGE IS Iy B = fan o
ST it et ot ot et bt T D 5 D (D v D D K B
— ™3 FaaY -3
el hded e &

- et £ oy

P

cC i

N

O

fan ]

2 2

o
——— o~
Pt e —t ot
e bk e d
ADLAD B LSS
b
b -
—— ——
—~— o~
S Q0
<L <A
(I H
[ouZe SR g o
[SNIa NI aH Y
> £ a »
NaRtoRNe R o
Tl g bl d
Zvy ZN
W S
— vt
wiLn  wmin
o I
<L i<

T b -
~ I
Seamgmm

P i ach )

oo ol o o
Hn i h

= =

R B D
-y <
Ll Y]
ot o
S

LIpP

lm PLOTS THEg

BERAIY X 300G, DIF(L)y=900y—-1)

T

100 1OVES THE
1o+ DESIRG

—~
ot
~
=
[y
fin}
o
-
-

SEC

THE

DR AW

TO

CAkS

DA

OTTER TO POSITION
THAN [W Vi A

P1.

by
~
L
s
(V)
R
jow!
ud
Ll —
o
V|
[REeb]
oo

i

T3 5

CALL PLOT 14044004 —3)

2 L; il
g CrLL EXIT

150







TS ST S s i T ST TR S N T S TR e T P S R T TR T LT T e CP RN ONE E AR L AT
N TR CRTO S M NGO S NOGIN O E T O tN AN NS =R D Gt I F O DO L= OO NGO T Ot NS N 2 =
T T O LD LT O ) e o, s e ek 1 et CN S N G L I DRI S RO AN 0 00 M e MO 3 S IO I 00 DL DD DD DD i
((U(UG(OLUOP[QCGL(CUELCLCUCCGOCUC(GCCLC((CCC(C(COCUGCC&CC(CQLCCKF(OGLCEL
P PP R E T AR r T R R R P R R P e R T R R T S R R A AR ST P P E S ERZ PP I EF I I L ET S A D
de A duadadadd aaddddadacadlaAdatIqaII LT AT T LT AL L LT LT L LTI IlL XL Lel et e -T2
o M XY A X Y LYY L LY Y XYL N o O O Lo Ol o Y of O o O 2 20 O 2 o 00 00 20 (7Y L O
GGGGGGCCGCGGGGGGGGGGGCGGGGGGGGGGGGGGGGGGGGGCGGGGGGGGGGGGGGGGGGCGGGGCGGGG
#* - L r~
- AR 3 < <{ - ol -
#* S - Tl = - o~ ot [} -
A —Zu < W 20 T uj X
K WD - cau s oI — Z e w o
3 -~ W =0 - —t — T e = o
b e e T S I R e e — fas! =
# 2NN - S I Tl [ R - - o
A < L - X el =TT 1l . - > —
H me T - et W I A e e N o
i+ 2o Thei— D IR RS 1T fo o8 | vz - = o
W~ g <L CCOC N Z O ket XM WO m = ¥ <
* D &= D o ND U T s axo n B 3z —_—
i = Gl em SOWNeTL = WD D<A ™ - = —_—
oA w3 D DN~ s IZ o A —_ — b -
Y e DD~ S o D>LL AN N (] < O a, 7] =
E S I e ¥ra R E) A IO St U =T z < 2 -
L e TS Ddid. OVY W Va2 4 Dl noD aq _ e~y WD
e et Al AL L ==l Dl - - 5] —) X
H s O Y -l O O lz & Q< b SN - 8 w0y e
B NTTZWS S WG Dg S - [Ea T a O Ot -
i LD XU~ CU T S QUL A e <L - 0d o e paga W
D Dt e | et e 1) o <t fom [V (a8 L T (D0
W% Lol ank [Eigead e o oo (S T 4 —TT N [SVEeN]
¥ m e - < e T CLSWS Z>00- o — - Lt R T XL
R I R on i Ujrm T L e Y e (O LWL D=l WL o 2N - Oy sl —~ Lo
TSN T et T il X U b O L W = N a. N3O0 T -
Ve VDV e« NLWDTHNUO <O = 0 L R Y X 8 X+ LYo
L ek et o ek 150 > ho DIV, ho Dt SRTEE, 4 TO< - < Lo W NNowm
e e 2 - NN A ol W e D N Z + Fx i
— g O L2 Ui —=Ii> TWIDWmEZoO eud<{ii Wi~ - [ -~ [V V]
Pl P o faAia] ST T Tl e U O -T - —_ — == =
< eI I LY Ty WD T jas} o< o =0 S T -
&~ hiond L TR R - S VN SV, TIS TV, D=gto B o J Vs Zln o} ~0NNy —N
(G L] -~ LU= LD v X - T =F ] Tl IS )
Y SO NN f L S Z e LUl ] e = Dk & 0F e a
R e F o JTaLID) TSl S TC o= TN - - u. —H 4+ TE < % U ~
&L e DU D L - oL T O - T - - vy TR L -
X D e U - [kl AR R F o T et STl O T — g ol Q- RIS R SRR s U b 3
(D0 i -~ [l s et b olali N Yea Ry Yo 4§95 EV)] o R B L] Y [ RN T oe |
T e = O bt ) i e = e < NI - » ITON oL ST e + -
e A S Rt T DA AQO— U0 ol X 1 WD @ N ey F T ik D U b
OO0 NZ~— 3 3L = o L] e = L34 ViR — 2 Zo R alNTMID i
TaNeal= s itaC I S S L RS TR snland T81 2o fo wn Juul 18 Fan P Pod it Yo 20 ot o i | T o~ -~ -~ = O DT T T
<l ~l O TUTULY XZICAd <l @ust _-J T o~ o> CIZE 2+ INS -
[ NP G S O . W R S L LS 1 I SO liel 3 2T o~ e g o O == ISV RN B o R I Y o W
W emem Qe L (Db O TNk w203 -0 =X 0 T [aM ] AXUNTD ¥ TuZ
O mEO% Ly DAV Ol ol C# ST NN - od = < Lol A N RS
E aDNC DR L Dm0 <SLLENE S > e N\ =0T < wom =Y ECLZCON I 0T
B et ) et 024D wry DD NI X O ANOAL ND = = 30 - = T T Mz Tt g LD
S D e wip D~ LD O SO E it g ] Ll T WL L e T A I T fSd. aLEIT —OL
PR LnITLT e A0 L Ouw GOy #+3T PPSERTY TG . Sl T S Te S B SR UL NS o TES S I PR tenF iyl (i ey
o DA Z W\~ T < SLC N . ZLHO 0 SV L T Ty G e TN TS L B 0D I
B LT =l Tl NOMMO T < g2 O3St —~ ¢ ©3 Dt 2= T =0 - CADWALDE RS + 0 Tl
B TD S e O T L Z T2 F LG e Doy PR R e T 1= B o Shoa =y, S R N a VG R s W-of VT S URRN D p S S S Lo bl
%< w A E O el (O 00— ) O ZiDemt o o\ A A ® e O COUUOVTULA MO AT Y TE —dit—
I —— o D= T = = s I o 1R RN - 3 a DN et o F O 2l - T el AT NAINTIT YN DWW e e
B O AT 3 OCU e F WD O>UR L D00 3D 0L e T~ IA A ML A T O e~ I o~
¥ OONND = WA B LT U= N0 A LT o et IO ® O3 Nl sl = . e COU T ME = ——— ) -
% NN O= U3 00 £ N aT e COWILS e O e 3 et TN Ty Y LU b Nl g M1 H -~
ATl NO < 2 O LA I 2T OO Z A= T~ HWY k=D = Deerepemi— L ixin Ll (11N 1 e (e T e
W (D D N (DT 22— A OZWD LU #0 THITTN = =TT LT~ UJJHTHTEZTWN | m—m—— Co—Z—ii
BT LA A e L2 e DTS teS il D N T RN O S AT AT TOTEO4+ S > O OO T =TT Z T e 2, e S O
BT D=0 TS Ol - C U ¥ L“UDAZGOOAR(IR,\)AAR:\NLUNUUOG.HZHJM((((H\H..Cxl).l(,.lnu
Dt OO - =T N D= MY Y T g (D S T W N <X 1 LD 0T SUIA TS I T e O L T TN T et ST T e X e me O (LD D e T
”.Iu.‘ﬂtlalit) T ST A«.I.Wl-.ﬁu\UT»T.UF.—.M ﬁnr)\urrrr.,rurCN.\.KFIIPFH«,.\N.TI“‘LV‘C.«Jﬁwlﬁsnrrrrur.lhu;hﬂu.ﬂ.lcrvqluc HCJ‘,VL&




R N P LT i 2 T a..‘..uli.bmﬂh.WUn.rmu..I.UVJn.hw T T T T L T N e b e N e e T L e LT AL A e L N N ~ o e e b -—
SR TeWC Y M S¥, NPT N PTG D o T biw P oV T, o RN Talio] o S elorlunt o R L AG P O D T e D g GO M R O D e N T D D D D O O O T L e
N s e el ok sloelleolvol ofeoke closbe Y ot epl enterforlorloplo Sl el ol at e Lav pv) o N

[ PN T L e o p, e ey e e e gk ey

— ~—
) 3 I T o Wi TN
T .ﬂ!';.PU1L.al_u.|:|.u|,l-l,1l\_1).]n,¢22,fc.ﬂ.g,,‘,,_ﬁﬁ’;!..n/._.rry«,.n.ﬁ:...A.Lj.n}..).)mﬁ.«?ug/..i/u.lw ~ N
FETUE S NG DO TUF LivL WL LA LA N0 BN L0 Ju D DO LD T T L e g e i e e £ e e gy 0 ] P ) 2 A P g e T o oy ey T

b

Cen

H‘NN\!\NVNVVVWNVNNHMNNNNVNVNV“NNNNWNNN.\‘NM.H\uvMVH\VNVM\.»U'N.\NN.\J‘.I\‘N‘N‘vu...h\. Ih AL E T LIS
P e R R R =R = B~ R R S e S S 2 SR SRS R S R - A = R e S R AR e RIS S A P AU IS S S G A al el T wd €l L T i L 7 <I
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRD‘.RRRRRRRRHRRRRRRFRRRRQ ol L L o oo e i L
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGCGGGDGGGGGGGGCGGGGGGGGGGOUGGGGGGCGL
o~ -~
> > - - =
= — - - =< pigos
< — L - [Ta N
- -~ Lanl - o
u. 8] o — — foalom] -
3 = = ] - <Lz —
- - -~ o~ ———— =& [S .
- 4 8 — fo— e ——— —t
- 2 A ~r — = — < e
3 =~ = - — x o &2 <
[« <Lt <= - e o 4 -~ Pl =4
a0 sy <t Wy I - = - =< ¥ <<z
— afesd T — ™~ — ka4 -2
i jzo] o ot - —_ - —~ -
o - - ~e > — R“ ot
- = < <1 2 o "4 i ——
Zo - ~ 2 - = m o~ oL~
<f i - - - - X <3 < T
T = No- ~N - -— << = .0 o<
<~ ~< ~ — x - - <l
O —_—i -~ — — ~0 -5
JASLE] - - - = ot i — P —_
-t w2 B ] = = — O ot
o= - = - T - <z o g — it
< — ~— g - = = 2 T e
- N - 0 - 5, ~ = 2 - T
[ s & — - <t <3< <<
<5 - - fon) > - el -2
> —— - X - X - << m - o o~ -~
o~ Q 9—~ @ g~ [a ) N - - — ~ b —
HE] s MM e — Y a Lo - -— — — o —
TN NN [ Lt iag! - - it < = apany e
e NN gm0 = - = - -~ ol = -~ <z
oo a2 2 —~Z M a2~ [alid o} = jra =M ool jag]
(0 2 (N e S OO N e T oo ks <t o <X < << a
—_N N zZ - z - - = - a0 - -. 0w -
- 8 X~ IZ~— T T . —_ < —_ << —~ W
=z NI ZTLZ VP~ Z Ll T w2 QL S = £ = S = =
~ oD AT — T T we —Z - i~ - - ~— i
o ot 0 <L Y < T 2 2 ZN (3N i - - ~e —_—2 <z
-~ o —C A+ TR E 4+ O+ e+ - - -~ = Hoo o~ > -~ P4 T~ >
[Te) < e~ O -~ o — e i i o~ T ——
L} + NI ELT D TZ KT~ Rafeeh N - L] - -~ 3 - L ——
< wh = b et e e T DT T e e RYEEAN BUNEAS — 2 fond -1 zm —_~— 2 o
- U= % TED Z EeadoZd X 0 - - b ) = — Z - —l, << o<
L —ZT 2D SOV SoOlZol-CXoaxZod n —~Id —~I< ol -LL > —-——n <<
~ e e NNA=NAT i F Ty Ol AT —DZ - T - T kg ° e RSy i S Ee W
- SAZOCAOZTIOINT —IL Yy OLONZT XD <I<T ™ *N Py ey - a. — Q- —f . > + +
= o <t —_—n DL e D L ST - w - wi X = ja Ny =l 20X <
-0 NN T e (AU R e g e e e a3 ~ —xioon EST < = AT T e e~
- e MU e~ ZFZZITE 0F & 93 0T N 20 T ONTT nwola < -- v o L. wZ o L oeoun o
— = - T e T e D0 2D 8 8 3 0D O =D e I T O el TRVt TN e
<< —_ em———— AT~ T TOCROGOLOLOONDE - - - P o O AR Ts o B e S e et < oD e T
ES I P NN T aCS Z0 X MO At SO DD i —~ KK L N e T O] e T~ 2SN~ XSG I 2 T30
- NC—T<O — O e et aeed AL ™ g T b DO = NN MY e AN e 2T e T st
w0 RYaal vt i L o i} (L] s eSO = NG =D EX AMANOH O ONXZOHTZK <
-~y <0 a8 H i it g WO wl= m s 2 LU\ - & e IER L s R et e iU e 1
—0 < ~——f] A~ emem o~ e D L v e 3 LU\ D e X AL (AT et Dot L et Lo Do w X Tt ) e DIt 5T
~ 0 QUlmm—m 2 ZE s<CZ—EZT e ZZZ 8 =B QoUW e T o e T e Y e E A ~ DU
LMNOZD ZTZ ) P Tt T T T e <l . DU - 8 ekt Lt <L e U3 < aF U L = Wl 7 T al T e D O 3D =0
0 ZCMJ\I\(MRRRN.LMN(R..D:\R(:\{\(BNTJTMNNTTMNNNQT(MTTMQNQ,TMT.TM»A.«/%NQ.[(MTCC)(Tan(l\
o H OB 3OO = oA AN EL DI AT L LA el LT e ST T L T et AT T e et TN LT T
[asoten] UASBNRSHNRRCRBBBNNNAUARRR‘FRUHHDRUHHFURBQORO5FHRUURG3XFJRHUOAUUUFHUU
ARl mad A <o Y LAt DIOITTOO— TLAIO T M-I OT L O —m LA TEIL Wi R T UL O DN I e T
Eat2an ] ey ~2 -— — ) (3.7
. “ [ g i . el
o sy g



b

ge

1470

Y L L X ol
SO OO UOCOLLLECEECaU

GRANT 446
GRAN '

GHR

GRANT 4G -
G

[y e P S g Tl T Bt o, i . e Joremd, et
R adanchend aa Lo e S

o (T D T e L 200 e Yo et e O T

— e Y 2= 200 T XA
N =l = s s el cabrb s don e o o g 4
~——— Y Y X AL ILCIELTTCOCA
mOUIIT+t 4+ bbb e dr

G de e o A T e oy o o s e i o, e e

DN TN O OO INO NN
))))) o g, o ot ] et e o peed = OV IO A O OV
FaTCal TaiFel e o ool L gt te el et "t et et et et e o
((((( T T ST EE NI ESEIT ST EE
T TN SEOOIIDoDIDDDITI DI
=D D oS SGNNIVVIVIVIVIVIVIVINVILI
AVINIAL

TR IR T A TUE TO { JO  IOE L IE TO L T I TR
Ewronwan

i
I
Y
i
1
v
g
et
o)
it
N
)
i
¥
!
£
P

D e N MNF NN DO D T N O N O
R e PR N T ST Fa S AT NPTt A IV TNo RN o TNe RV TN o QNG AV MAN o]
1]]}11]111111]}]1]!]1111111}11
L LA LD LTI LD LT L L <L T <L

NG
e b e Bl R PRt e e [ealvoRveReonesie GRUIRVILGL
o P, i e gy P T} g, T e, S P g £ T S g, e
B e A AR g A A A AR M A
e gL I I LA I
P Y St

[ s i e i e o o Fo'Badie M PG o N

DeEVe

1V/FN
5T Do

f

0)STOPLCD

[GN O

SRt

e T e O Y oY et 92 o RO TRy

N Ty
PR AN

i

e ey r e E T W B

h

<l < L g <l L LT R G L o <L T T ;
et ~r ~

R

N [aV;

OO N oI N

39 3E 3R OB R SR CuOIONINGE S

N A e o A

o g o o e S S o G

O O\ e o e SE e s o R ]

[N oV iaVIaW A # R O e~ O D e e e e Y

M 3 R OO 3 3 e e U e e et e Y e U OO TN TN

O R R o et et arheinatut S L LR Sestet

o e T e T LT A D LT T A e 2T

——————— OO UL e P AL E T T Z AL

ot OV (Y - o ot e L L e L L L o T

— e Y e T e bl e L

Pl tte I S BN N (VO I ol B | [ It et B

AT e Lt ot | mem | =~ |

LS U < il oo ot vt et |t o et et s b S o s el i

o o b b UL T b i _(((L\ll\fll\llrlllvli.l..r}l\{\

Pl el | G A D (O T e e e IO 2

s e | P o et (¥ O O AL XL O T LA

et e e g e e Y ET L S T LT XSO OT

T ) et [ e et X 77 X e S et et o i ol e Nt S ot S et —
L LT~

PRSI P G A It b AR T Il e

S

b e b e de b e o o ey e

et (g T WD I L0 T I DY
e o S e s s e . e s, o} el = T o ot et el =, TN N NN OO

1 A Od T 7 L0 0 P 7D O o st et St st S e e e e e S

e e e ot et o et e e P 3 B S B I B IR DI

e e L 2O 2 KX
wag Rty =S=Zw

)))))) m~ SN F OO D AN TN T L Z et Z SN ZOoOn ot g an

3{+,.3,07.ﬁ3:.1111\\"111‘1\»,2227“7;971 2

l\ftf\;\l\(l\l\f\l\lll\((l\(l\([lll.\l\l\vlN (W 2l e R Tt o]

S T TL R ETETIFEEYN IR IE D
ALAUVLD DN LIS LTI DN A

P
DO IS SOOI LT~ 0
AN L) sl D b= (O (2 0 D 2 X

T e e e ot s e et et 8 R S A ot s s i et i S A e e e et e

e o = o 3 TR R S A N L 2 I A A DN T e

TR e e A P e A e

e L D et N TN

N

IO TN T O T e T O
Er- il il dr g e
T e clet ar<ler (i L el
il e AL e G s AR Ao e s e Ao oG igh o Lo o L4

DEV.

2TD.

C

g USE Yol | Bt IN of




i i NN N
OO IN TN TN
gl I<acd
oo Y LT

(Sl 10 1 &

c'.l

FHQAMN, 6(

RAT ¢4 Xy
175
¥

TE10e5,
LHANOR 4 5

6HHOR

HBI 18X|2HUR1CJX,
'
/1
L K

3X,5HQ

8 Xy 2HAL
6HAN
15)(’3‘

B RAT'Q‘X'

AN’
HORQ RAT,

//y3H

A

¥ ,
Xy 4HANAD
9"’#“0&

0 XK

G e i
L e L TN <

£

§

i
3

[y GF

1Cy
RAT 33X, TF

AN

M=y LTHHM

3

FURMAT (1
f1Hgy 9X, 1
2THABQ
154 A

&

3

o 4)

11289

ARy S Xy aH

LN IT T

P\
(

<<z

AAo -

Zay T
\IAR)\ 'Iﬂ.n}, -
O e~ TX =
e~ DTN
R N L
- -l e ™
XKD NITXOZT
W~ H S-M

VIO e e

S e

R

GR
G
G
GR

IHQ AN, 6GR

2HOR G Xy
I/
15Xy

\T 94 Xy
a9y

6HOR RA
TF10

8X,2HB 18X,

RAT /)

TyaXy

2HAB,

JAN RA
5HQ

X4
b
N
Xy

M
1
7
B

X
T
A

wn <
Y =

fanfed

I e
T e

AN TN O NN
zZZ=

3HQANS &

£X g 4HANOR
/12

3HANG

X
5
X

[roRNeXan N

A
r4
RA
AN

A

b

<O+ T

o~ ‘[f

- o~
N T2
Yt Toale
R Pl L g
=TT
N LM
-y = =
N Xx—on XX
= §(3.0-0"0 «TCO~i— a2 00
7 -« ST - -
<L

- 2T Tt & e LT
AN Ta Ao PN EahTed]
- =N e - _TN T - -
e R i = N D
FO oI 0 AN TO
- O - O
O e e LY
O X a0

< -
- a0

e e gat S dela feolo ol oy
= el T

—t (T

FYe &)

s GHORAT,

ByH

{

NM‘NNNNVNNNNN
dadagadaedga g
e Ao g dsds 4o Sage d
LOOOCLOCC

AHOAN, 66

BX,ZHDR,QXy
ORRAT 24Xy
5977

L TF10e5,/
LHANDR y 5%

4

X
/y12F 90 4)

ZHHY y
oH

N RAT 34X,
&

BX,2HAB 8%y
4% ¢ 6HHAN ‘
Ty3XybHY RAT 4
5% 9 3HANQ,

Xy @HORAN,

Ty

ORQ RA

3H AN,
LHANAG y

H
5 ORA

>
n

t
t

- e
NIIXOD NI
IV s Yeale A LI R e fetge &
D e el

AN T

=z 22200
LO DT » =T
TTclAQBSSlAQﬁR
TuUITE<I~-
CTo~S
(Sl = w3 -
WI.U\I.I‘“/VAA.A;:‘?.
A
OO O
O e a T IO T30
OOt it <L & PRV L NPOTE ~ S
el DIVED O e ey
o> LD
e R 2o =L VTR At faa Lt
x eI I 7
ety X (O CE S

aTx
e,

g T <
o X

y 2HOR 4 9 Xy
OR RAT 4 Xy

{ORAB 45

}

ZATF T~
- < XX

Zz2227Z
Wl <g
e ae e o 4> 4
LLDCS
s}
-
=
< -
= >
= ox]
) -
- - ol
~x ity
~ N = =
L -
Ta¥ed ~g
(Yo P4
2= joe]
L -~
u = >
Iz
pragi¥e’
- a3 = =
,x
>~
PS g Pidee Bt
e
el f O
H <<l
Tz T
Ve NE
L ~<l
I
W o3
-~ - - =
PT T = oa B
Z <~
-
o T

AT
ORQ RAT

B Vel =4

(oo

aed

— LT

—

ey
WNTE TN aw I DU

g

>

XUQ.”AHXUQ«UO
- el DT> - =
WS- DN
L Tan i - Ex el

wY = e
o OO 2Wn 3 = -
o s 00— 300

= 2NN O
—_LTEl0
U T og— U

—

| EpaY

P et R et apsd
s Tante '/IVAQJ.?J..}Z
R P A s A DT A - = & 0
w3 O I LDY mIR NN

IS el ooy
PPN & Pl o P

— 'RNR(( -

S = e R e T
e e I L S T o

AP in PN

<L T

ETaltatiatio T alTatiogiatH
LN NG TN NN
ZEEFPEZZEZ L

(el LI LIS L L LTI

‘67777777777.‘88
?..?mf/.?h..(..“{,‘.(;dnd?t(.?
NVNNNH\V.NNNNN

sl NeRp ol e ,
NI NN O CEOd T D TN O O
Z2FTREZTEZ
PR~ o
e e A o R s
590 LCUWL

R

Xyl XX
EPE L TR TG I TLIL Il

jedigh &pe

XY XX

G

]

254/ /0
FOak)
CADP

4iHHANC

TFLY
K20P, CAQP )

FrR2OP +

{2/
1f‘

HANW,y Xy
JORAMY /91 E

2p

N

10 A
s FNA
2p +

}

y -

v it
FNA

IBX'S
5
X

‘&'HAI‘:!\U ?

Xq4H

200, FAGOP
‘.

ORAB 5

o
155

Xy
+ FMGOP

)

ME,JJ,PLOX,PHULD)
A20%F, F

i
J
X
Frz2op

S10P,
+

4P,N,NTIME,JJ,PLDX,PHULDI

(4,0, PLOX)
TO 2304

1N

ke skpRoRE R R S 1S NOT COMPUT ABL Edidona st ¢ )

K
L0,160
30010907"3)

DA
\

(s
NS
ISET

50

(
i

)y

L

Db e O OO D
bEE.UD.l\NOD.NOZD » — }
T D ww XS AL et e = 22 0T
{NRXXZARUZA026(E-
Tz A
Yot had e < L} 2t

o8 [}l AR = gas Sal Tond
b TS



v, -...., ‘, DS IE ST G I T onunuBasadooadda

e e el e AT R e S e T S O AR TN T S T N ES T ‘Hmﬁw,ﬂ\_w‘“ru‘.
G NN =D P m NN OO O T D i N Ol T St (NI O P L O e NP -2 2 8
8999999999900OCOQDOCO11111l11112222222?223333“33333444444444455555555556
o £ s 0 O (8 £ o £ B0 083 00 FF107Y €01 1 00 0 11 00 03 £ 00 (0001 €0 T P10 (0 003 00 0 PO ey 0 0N 00 e C0 N a MO N N N 0L s o o ot et tatelts SR s L adTa sk eale tian]
“MVNANVNNNNNNNNNNVNVNVVNVNNMNVNNNVNVNNVNMNNNNNVWNNNVNH\QNNHNH‘NVNHNNNNNNNN\J
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAﬁAAAAA&AAﬁAﬂﬁAAAAAhAAA&AARAAAAAAﬁﬂﬂ
P A e e e A A A e e e g e e e A e e e e A A S St P P PP i
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGGGGGGCGGGGGGGGGGGGGGCGGGGCGGGGGGCGGG
- o x
—_ Z Q
j} - =z =
Fa T [ =
— ) - 7] o
o L il i
fnalow X T = (-
DN - ~— —
e e - -
—— D o x
Ny Ll ibi
_— <L = =
N e e X = s
o — o ()
T}~ -
[T o ie Mo E ) = =z
ot e Y < =1
P |
o O vt e = P -—
NI e U — = 0 a6 o~
— e~ LT e s [ o' X 2 9
O - -~ e [ I - -~ —~—
- 3 Z LB o o oy - 5
o) -t - n— - -~ - o 2 0 -
= - ——— e ) e o ) wid Comd 2
a. ® SOND = DD - - — .
- o [FaY et e YtV ] o~ _ [ b
> - — e L -~ [ e Ul e~ wO -
(ot - o (T ot e e -~ 2 - = D ar >
P ] -_— Lo LZnND a0 o~ = s VI I S I
ao s et -t Do g T o e~ O o - & =
- M - rZaZ -~ D6 a0l A 2 S Dl a—~ -
) o Py —~ < - ~O 3 - e~ =~
- = j ) ~ e -ty 2D s U V1D s ey =D
- o - L o m 15 2 e sl =D i— — LnTeres g
i Pz -~ - TN o le BT S S =WwWS s wT-
= — _—— DO G o+ o= ol — — o~ 3 =0
_— L - =t L e g ) -~ anomC O U = o De
- - = ML —— o~ A L= = A 2 ==
= a. ~ ~ =TT e o JUU I S N W > o me -
- i -— o Ll Dl B Bt S S VIS B R PR e
= N e~ << o0 = -t DO D 2 =2 s N Fo I S FE S T B
- — N 2] ! < —; U0 O T Y e~ - TS Y -4 EC L - T
a o~ - - - vy i ~o B I e T
= o = - - S o - fon) T o aX et = -on - - - -
<~ - ™ o W 2 H w0 el - N [ s e ot - O et N = e =« 9
Vit O =T i (S o} - < — — -~ WA o P mw =T o 9 a o &« = 2
—™ - o - Py L Y ) » ] ° T e e T e e w0 e O e P it T
Wiet OO AL D n < NoRNS- o 1] o] D De B T L Ve N e L L L B Eo W Su | { I a2 a8 =0
[ 2! e - o 3 2 - - — iD= 0 9 oL NN - - Lo I R AN
oBe] —_ — = > 5 =z b - + e e (TG e L = 3y OO O D mm =2
T— O = =z - a - Za Z - e O —— G E0 s e e eSO 3T s 5 IO~
Lo O e 28 TS =< O < ~ O e I I A o 40 d s Ran s IR P R T P F e S oY RV IR i
[Tohral o s o —_— 0 [ — - — N _J =T Gt 3 3 3w — e TN DN
C- e T A e ST 1 O N e O N N N~ a8 —~T < L s Be e Lw Run PN DU U T 001 | - N
Uiy N =Y — 3 Q e &+ e "Dt 8 8 T M~ W e m =TI D~ DD =00
= U eF~Ll] te= a M b b awd H T e O e alll (-8 Z m O 2T ARSI e T AAIITS T
— eI e O wnT o oMo 3% BT s 4w Ot e —_ ST e e T e T OGN E G T =
—~— WIXTE O D a> olN . dri B I+ D+ e I b NSNS e L3OO D D D L D ] D D K D D
Z ODgE e a0~AC 4 T 0D 4 A Z e e wvZZ O T 8 T DF iDL A AL LA 8t 8 L NI
¥ SOMTd— A0 Z Fel =0 T 2 ZXOORD N X e 0T ox iJesti el dtal - DD D
T e OOZ A0 N D o e iz - N = O 0D ANy ~td A T ) e e g I
[ T T e T | Ty (S I T SRR | I I T Bt I /R l JUNZHNZUH e~ = A0SImX D—add o= D e A
HIZ O™ WL LIl FU o<« OaDer O O« 7 H‘Fr‘lﬂ,.rrH_CNL]P«A.USY\AAQ\AAAAAF«M\!\U‘A]A\o.J«.ﬂ.\\,
SIS g bt v (e £ DI NE LT e e S D GC.bCK\l.r..KYDZDCZCYCV\.YNIIG]PD\::\:lu IO LM I L T AN Y T O L2
AT laa R allay ™~ o
-~ Oy 3 [N} [aat u T3 Ly M
— — 4 — — — —
—_

1586




LRGSR M F NG~ T & D e N AT D

i
|
{
4

lr
2
Y
5
&
v
a
9
-
1
72
73
4
b
76!

~NtL pe]

bl\.}n6666&677//777777880}839)0:..)880.,99_99999
OOV OO 00 0N 0 00 00 05 00 00 X0 (O OO0 0 0000 0 00 () 00 07U DO 08 00 OO 0T 00 00 (Y 00 00
T P A A I P e R L R T L T AR T AT L AP TR
LS RS S G R IE R =R ML RS i S S SR Eo (R M 154 (0o i gite (s S T R e
RFRRRRRRPRRU\&ARRD\.RRRRRRRRRRRRRRRRRRRRR
LCCOCOLLOCCCooUCLeeoCOuCoetLoteeeOCeOd

] O o of [oo] o]

= =z ee} o = =

= = = = o] =

(%] c. T = %2 o

= [ LU — = &

- ~ = S — ~—

-~ - L e - -

x4 o - - [ 4 a4

i il s o ‘2 a1

= =z 48] it = =

= o = = o fad

3 o} o o .} o)

2 [ Q 2 [ [55)

2 2

jud xX @ eal

= jows} a5 ) <T <t

= = = = = =

o - -~ o G - & L

fad o o -~ vl o o -~ x o

e U < e & . Lo B e U

e o T

jng o gt a ) - o = '

48 i e = (83} 23] e - 1) i}

b— e Omi o — b St 3 - —

[ [ ~ o~ (] (8] - w0 (@] (]

w Ui e~ o Ul U e~ e w il -

- =0 Q. - O e - 3 = Q
-~ O 0 e~ - O O a8 -~ O o 8
N o -0 0 =0y ol ) e Nl it -
- LD e memNw O & DO 8 sm—me— w O D
o ¢~ 3\~ 3 0D I @ Ll
N P2 e BN e B Ty [V [Fo RN OF I s R Vs | [ B}
- p b =0 0N 0D »w e P -0 3] 3 3 . - —_ -
- =2 L WOO=O e = = WO T O- =z =z ol
= g — N0 = e em T o 2o I N -
< O O w2 oera O QO = =8 e~ ) (o R
- G (IR IeTe hvate ]l Qa. G ™ O Ta U a. [PRE S
- = - e O edam <l - - e D ki Tl e - - f—
4 - - oy ™ e -~hg - - halo s TR 2 Y -~ - - -
s N N N mel =0 8 O SV e I AV SN | LAVIaN!
] 2 [ =] | 0N o 3 L e} L0 @y 2 L 2
- [T R N 1 =2 [ AR N o | [ I
s - - wne = » T el - - e = = O e - - -
Oy O ~Sun g noo O\ oo
e\T 2 [ Om = w O 2 o0 = [ e = w { A ACY 2 El [}
T} S Qsmw D0 D [ T B I 1) s o D
- | ! OGO == ) 1 1 OO0 =~ ! i
TaYomiiy 8 - -~ a8 5 a ~NT - -5 4 3 NPT - - -
N0 QD ToTCT MmO < oo MmMe—S [ S
» ° 2 L . L] ) & & =539 o E) e
~NTa ¥ O NDUGGe oS0 O GOS0~ B L 2
=0 — s 0 2 925262 NN e 8 eMNPNFmM I B AP
— ~— — AN G e — e O D D e~ — — p—
O SN C e e T OIOINTD s CmOe e TN DN
Paa JY Yo RN of BQ&S.\#S]}H% 8 L DDA TTI s+ D-JCH
TOZD elflE e T T I NETE rd T 5 E OT T T
DD~ a0 DA S e el D eyt D e S D D e D U D et D= T
V) eND NTINCIICIANY) 3 8 V) NI LIV 3O WIDWMIL 2

- -~ - - QC o = - - oL

S D, IRE A RS 1 U S P B W LLJL!TL!LLLLLLLJLcTLqLLL
I L DS S B QU U S B S LR U Y Y PO R S YR LS P N P S S Y

U T T OIEIC LI LU L= O T L LI LA LU TT LTI TIUT
CI.LQGCRCCCCCCCICM_GC UICLCCCCC.I.CRG.LR X
o~ Y] o~ o~
~r w - ~—
— - o

{
1
|
i

. ,)~
21
Ky

28l
2

Tt e F e el s e R ! L
T O NS WS-
ket aa Tant o
SRR
T ET T
A»Amr‘hl.\.m -

e
1
LA

N
CATIE 31

GHANG SO

(

G
L
G
G

~
¥

':,Al\éﬂ’.

o

M4 7

1
1
1
]
]
]
1
1
1
1

0On

A
D61
07«

TR ANLY

.(.rr}nt
erRoatanl_So ok
[exF oot et l ko
(AR A RN Ay
-
<
-

Y,
2

40

VAN
CAN GO/

RAN &
4

~
\.lﬁ“

".”A\J'fr‘.'.)ﬁi".

R
1
N

GF fhie

TANG
[

R
SR

[ Sl - Ao oy [ S LA St

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
GR
G
G
GR
GR h
G
G
G
G
6
G
G
G
G

_LR[(I\.\I

T — )
DON S~
HatieF mife w1 %))
el rad e g 1Y

et et T et et e

EAS)) /TN

- - - N
b S S Ve TN

LI et s A=
] w2 T e D —— o [
Qo g~ 2 2 <« —t
DI S - LD - — o~
NI TN N G — —
i ~-— —— s “+—
T o o o3 TN —t -
L e g =D - ——
L~ = | i — -~ a 2 [ea
= e~ TS i oo 13 s a [ f¥aatel
e St e T O T G WD T O e Oy F D e
e e N A [N k] .IIIU S e iSOl — e
T D e D o g Dt SN~ NS i+
b gt h\h TLIU A0 N T NONN S N N o~ T D
LR W il s P o Lol B ¥ gl USRI S ———— e N e N —
AT Dl 2 [P 4AN Oyt et o e Sh e
< e L AT H = Z V= ST e T O
Ly o e H - - 2TV am Nl\ o e W
T el a T T g 8 e T T T el e T
— DO e w3 s DD TN HNLTODOx \QJ\UA«U P~
= =N AKX 2O oL O e <0 OO D S~
o B e I Fa i IR e Y a W —_— (3 i 1 n il
ST e T N [ LI - J o ns i U N e~~~
XEXYLIT it o et X - 1R ot Bt b b e
foatronirngs o Bu'gan B gl PRSI ) 45 31 c. T vy 3un —_

UUAAUSYP:rAI)\LI.DPPOUNQ«UN\HQNA”HAYK\U
el s D (Ot A e L e ) T T (N e U e LT D e
— NN N

- [ d R d L
. ot £

157




EX((T) -
G0 1O
) AR(T)
B COHTINUE

0 D0 100 I=1,N

XX(L) + 24,
O -
XX(1) + 36,

il

=3

WP = P o+ 1
PP = NPP + 1

G0 PO 10

Y CALL PLOT(0.0,0.0,999)
L CALL PACTOR(L.0)
RETURN

)

y CALL, SYWMBOL(XX(I),YY{(L),0.10,N3Y14,0,0,~1)

GRANA330
GRANG L0
GRANLTS50
GRANLT360
GRANLI7O
CGRANLZE0
GRANA390
GRANGL OO
GRANL4LIO
GRANGLZO
GRANLL30
GRANGA4LO
GRANGY50




CATSTRY DATAPLOT PROGIRAM 5 sk ko ol & sk SN

.n1 i
ECBNCINTRATIONS OF 38 OXIDES, AND 31) AT (DR,
ANL WA, TIC PPY OFROM THE OXIDES, CALCUAL AT 0] ;
PE EARTH FLEMEMTS,  ALL VALUEZS ARE PLOT Toonsin
kAL PLOTS ARE MADE AS WELL AS 3 T GL U6 D
JMO0F LG DATASETS W ITH A CHABINED TOTAL CATCO 70
WM THAT THILS PRUGRAM CAN HANDLE, DATOLDE
PATLODO0 G
PNSUT ok doksb s oo 2ok sk o sl ik okowkdok kDA T 00 1000
DATOCI O
£ ATA CARD L PlfIML PP)IP,PIHT HOATLAZNGRP, IPSTAR, IPSTUP DATGLL 20
WltATt%!l toidy 415 DATLCL B0
DATOCY 40
PLTIME = Yo7 PLOTS ARE HMADE FOR ELEMENTS HNUMBERED DATCCTED,
BETwEDr [PSTAR AND TPSTOP, DAT 301 60y
= 10,40 M) PLOTS ARE GENTRATLD DATCOLTD:
_ o i DATOQCL 8L
GROUP = 1.0 FDR PLCTS NF VALL LS VSe¢ SILICA DATGC 19
= 2.7 FOR PLOTS OF VALUES VSe NIWK,SR,LA, AND DATGOZ2DS0
THE TRIANGUL AR DTAGRAMS DATOL 210,
= Fo0 ALL PLOTYS ARE PROBDUCE DATLC220y
Tul230n
PINT = 1o & PRIMT CUT OF DATA IS PRODUCED TOC24 3
= 0e7 NI PRINT (UT IS PRODUCED § Q§295
MDATA = T MAXIMUM MUMBER OF INPUT VALUES AND ALL 1 27&@
CALCULATED V/LUES (PRESENMTLY EQUALS 58) 'T‘3§H?U
TOL2903
FGRP = ToE NUMBER OF DATASETS BEIMG USED I' %?uj
T . ; t
MUMBER R THE ELEMENT CR OXIOE 320

PETAR = THE r WITH WHTCH ,
HE PLOTS APE T0 BEGIN (BLANK 16 PLIIME & 10w 0DATHEE5S
SQUALS LIF GROUP = 3,0) DATOUS340L
DATIC 35

PPSTOP = THU NOMBER  0F THE CLIMENT OR OXIDE WITH WHICHDATOO 3G
THE PLUOTS ARe TC TERMIMNATE(ALANK [F PLTIME = DATH x
1.3 LESS Tl'u“ OR = T MNDATA 1F GRQUP = 1o DATH
L2aS THAM O = T L8 T GROUP = 240 3 = NDATA DATO(
IF GRrROUP 3o M) Dot
DAT
g AT CARD 2-6 LITITLECS, Y ed=t,6) 3 1=1,NDATA) PAT SN
FORMAT (L3 {arl),y2X) DAY
OGAT O
TYHELE = A STX CAHAR ACTER NAME FOR CLEMENTS, QX110 DAT UL 650
ARy BATENS (F.0e SINZ LU, 0B/ 53K)e THEERE '\HUUI DOAT LULEC
BE MOATA MNUMsEE OF TIILES CATCCA T

drA CARD 7 (TT AL
FOHa A

Dl P=1 HGKP)
? ‘,.ri’ S

""i'_
—

203

TOTAaL = WETGHT PERCENT TC WHICH ALL THE
CLeTA SET TARE T BE MORMALILZE D,
BECA TOTAL FOR FACH DATASCT.

£ T CARD & MAST
ORI AT ((20004)

i

EN

M

PesT = T MASTER TIVLE QFR AL DETASETS, it K

R T

ACARD LD =G eret ) A L a1
FOIRMOAT (7 Bhe T il

ToC £

PAMm THE eMD OF Ea0 CATASET,  THERE MAY 8F 4G DTG S0

CHARSC RS 11 THE Hane DAT{ Ty

: DAL inaT !

SR CARDE 3 40GER ~ 2 SAup () (BATAL T T ,39) DaT{vaEToN
POe 48T {AS 26X 11 LCa 3y /e 3 CATOL Abl

_ DAT S A4

S s DATOO T

L =T e LA T e Mal RO THE SAHPLELD o GoMAN ?2')DAIULfvEH

DAY L0y
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AT A = OOMCONTRATIONS Ih uf TGHT PERSENT FOR THE DATC
AXTIOES A It PeM FOr EACH ELEMENT, INPUT DATECC
DEDER TS THE SAMT A THE ORDER i 'TITLE? CATU{
DATOO
USES FIVE Carpy - CAPD Y HAS THE SAMPLE NUMBER AMD 7 DATC(C
HSy THE PEAMATNI NG F) OURCCAKDS HAVE g CONCENTRATIONS f_ftCHo[[)f;&F%L
L0
IS5 1) saMp,mMin., ST 2y TGz, ALz0 2y EE203,MG0,C AU U, MAZQ; DATAC
,Pf:.y T 1/‘)yl)« L—S; (‘5)0’”_'9(,[' CRyl(wprL r‘l“))! yC.U' (tr)(JU,-‘nyl)Y [A]L’t'
Lu; (‘.»)Y,‘;(,,l,'l,z.l;,.‘”'i,_nS,TH,U [DATP(_
IANTGU
DATA SET WITH & AFOS WETH AN % IN TH F FIRST 8 coLuMns, DATHO
LN CoLLMYs g Tf: 20 M CAREG 1, THE FEMAINING 4 CARDS DATCC
FT BLA”KU l’\r:)(é
ATCCE
B RN ek SO AR R o sl :’,x;-;:;:;4:,‘:;?::;;g;;::;::::f::f:;k:{.:*;‘,u;;:k:k:;::}:;tx}.: :3;:;.:;:4::;::,':******::::}::111;:**[ A TCCx
ATC(F
RN A,Ha"))‘Yf‘H\Mé“{),Y*HN('M) Pﬂ“(du)y\I.L(EBU),XINC(EC‘), D/"H)Gﬂ
s ASTLLO) NS 2 M (1 ) ,'\I’\‘f(l\f.?p}..;) DATCUS
1P {106 DAT(C(S
TITUECC, 800, 9L AN K74 vy DATOCS
DATOC9
FOL VARTABLEY DATOCY
) o N ‘ , DATOGH
ERD=1000C ) Py s .GR!}UP,PINT,n’![)/\“l'.tk,f~E(il~P,IPST!\H,IPSTUP BATCCG
{1 ol-\ 4 I ) [JA T OC‘(.’)
BATO09
UE THE SLUMENTS 4nD OXTLES DAT3ID
_ ATD1!
COrivL=(r,uy),1 =lyd by d=1,10A14) DaTeace
ALY, X)) JATOTY
, _ DATEY D
FDLUS O THS vaLus T WHICH THi ox1oes or EAUH DATASET Age HORMALIZED RATT'[L};C':.‘
JATCT G
SADCB,35) (TOTAILT) r1=1,NGRP) DaTeyas
15 F—th"'\f[lﬂ‘tu.) DATS1 94
GATCINC
SOAE THE MATH TITLE FOE Thy PROGEAM LATOY ¥ ¢
DATOY 11
HED(G, 55 ) mAg CDATOY Y
fo "‘%HAT 20AL) DATULYL?
DATCT14
LATDYIT S
DETOY v
DATGYIYY
DATO LA
DATDY1 6
CATC 12D
DATOTZY
A ] DATCIZS
PHE SAPLE g G ARG ALL T VALUES DATC Y23
DATG1L24.
+ 1 DATGY 25
153y ELbi=dc ) g ap gy LAY, 1), 121, 56) DATCy2¢
(As, 20, 71 TRy /y L3R03 ) DaT vz,
440 BATCY 208
= ) - DATCYZ2G)!
ALCHIL [0 AR T NTATN) SJATOL3 )8
J=l e DaT T3y,
1:? 'r.,"! AT A D;I:)I/{?
SHERN S R P IV IR I FTACU, 1) = DATALI, 1) + 10, DAT O 32
NUF DLTMY 3g
DATG L ag:
EEELHLNES [F g PRIMECUYT 18 esyp i DATGY 3¢
RDATIY 370
PFUOTrT otz oa o) o0 1o P DAT ¢ 38
_ _ , ) B DATGY R0
TS T PITES Sy Nuas oy SASPLTS AMD THE BORMALTZLD WeIGHT ¢ DATCY 4
DAY H
wn ETEL6,70) AsT DATCT &2
FALAGT (i1, /) T CRAVE VA AT v e
o2 KI=NGoa DATC G 5
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TE(YMAX (1) oOToDATAL S, 1VI50 T 142
COYMAX(T)Y = DATA(J,I) ) )
RO LFOYNTIN(I) o LE o DATA(, 1DICD TO 150
YAINITY = DATA(Jy 1)
Fﬁ@canxwu& B o _ )
T YMINTL ) 0 FQe L NDQ000 22 OR e YMAX (T ) aFQa o) GO TO 150
FIADS THE POWER OF 10 FOR THE MININUN VALUE
155 4 = 0. (0
160 K o= 1,8
;v‘,:\ = A g ]l"\o
IF(YJ{N(I)uL{oerANUoYWIN(I)oGToA) 60 TO 16%
:l = ,1.\‘.
Wl COMTINUE
czﬁﬁzmzs MAXIMUM AND MINTMUM VALUES th SCIENTIFIC NOTATION BASED ON
THE BIMER OF 10 FOR THE MINIMUM VALUE
BS SXPIT) = FLOAT(K — 4)
COVMAK(T) = YMAL(T)/(10REX 6( ) )
CAIRIT) = YMINGUYZ (I0%5EXPLI))
h F2UNGS OFF THE MAXIMUM AND MINIMUM VALUES
LKA = YMAX(T)
Y AX( ) = FIHXT(%NAX) T
L K1 = YMIN(D)
L Y410 T) = FLOAT(KMIM)
;ﬁETzuaruss [HE ABSCISSA AND GRDIMATE TNCREMANTS
COMCUL) = (YUMAXTT) = YMIN(II)/To
COVINC(T) = (YMAX(TY - n IMN(I)) /78,
ﬁaujwrlwue
FIFRMINES WHICH SET OF GRAPHS T PLOT

[FIGRIUPLERQe2eC) G TO 200

VLTS GRAPIHS SLEMENT
B oS TP

Bl MUMBERSD YIPSTARY 10 FLEMENT NUM3IERED

ELEMINT NUMBERED VIPSTARY T3 FLEMENT NUMBLERED

FPLITS GRAPHS FROM
DTS
i
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G71 191 I=1PsTAR,IPSTOP

X =]

Yy = 1

Foabb vALUSS FGRA A GIVEYy ELEMEMT OF QXIDE ARET ZERD THAT GRAPH 1S

AR ESSED

TF(YAINLTI) a0 00000, DGR YMAX (T e50e0s) GO T 191
;”NES SURE NOT T PLOT A& GEAPH w9 TTi THE SAME DROTNATE AND ABSCISSA

[F{KY=KX)1491,19%,105 ]

Satbh (J)/‘PH[UX G‘(,GXX Y\{'}(%fKY:TITIE)

Catl PUINT(CAK,MYY, X,KYyHLAHU)
FECSETS THE ORIGIN TO BEGIN THE NEXT GRAPH
§ ToAC = TRAC + 1.9
$ TR(TRAC=3,.1188,188,187
BT ALl PLOTHAZ207 =200, ~3)
: (Ll = e )

il Tl L9l

ot PLOT (¢ 0(113.00,"'):)

COINTINUE

TF{OROUA, {ngu) ne 10 L2n
WOIT{OR MR e 3s ) TPRPSTOP = 15

SO~
TR

TOoUTTooCcooDTOT0

e e e g S L S g e 10"

B e B e R B S B B B S B e L Lo R P e B i R e B

STZOTTTIoODVUCIO0T OO0
DCGOTIDOOOUOOTINOMDODGSODOS DU M IO DO O0
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WD U NI NI N VNN RN = T D0 N AN N W R O - NN D U P e GO0 S DU 0 I
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D Q
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D b
8] ¢
D ]
D 0
¥ r
0 i 61l
{ Y2676
DATS 8C
DAT 90
D G Do
DATC 10
DATC 29
8] G 33
DATU2T4D
{) g By
D o &0
D O 1)
D o il
o U Ge
D ¢ 00
D ¢ 10
] {; 2b
DAT 379 3C
DATCZHAT
DATLZRGL
DATU B ST
DATOZBTL
DATOZBRE



CATCZ:
D3 230 [IK=10STAR \ 1PS TP o d C OATSE
5 T (d@'),.?.‘”.?l 5,22“,&2‘),23\), .’jf.‘:s'p(.“f‘L'O,Z'(.“lJ125612551({6'\)’25}5)?731 n[‘«l‘:\:g
20751, 11K DARTCZG
DATGZG
PLOFS NT VS MG NATLZ9
DATCZ29
W KX = 10 CATOZY
Y = 5§ DAY za
G TO 230 DATLZzG
B EATGS9
VPLATS NI VS, FF2O3 DATH2C
DATO3%
e KX = 19 PATO=20
KY = 4 ‘ DAETL 20
50 TO 280 DATH 2
_ DATO2O
PLOTS NI VS, (R DATGRD
. DATG30
U5 KX = 10 BATG3D
KY = 18 DATCG3D
G TO 280 DATO3 1
DATG3Y
FLATS NI vs. (0 DATR2Y.
DATG21
0 KX = 10 DATD 2y
KY = 17 LATG2
Gd T 280 DATC 31
DATOZ2Y S
PLIOTS K VSe NA DATC AL S
DATE21¢
125 KX = 40 JATOZ2:
LY = 11 DATC221
; 5T 280 DAT(32;
: DATG2D S
BY PLTTS K vSa (S DATQ=D ¢
_ DAY (A5
BLKA = 40 | DATS:9¢
<Y o= 45 SAT025
ol T 280 AT 220
N CATOE29
B PLOTS K vS,e (A RATL 33T
' CATCZ3)
F135 KX = 40 DAT(:332
‘ KY = 14 DAETZZ2RA
GO T2 230 DAT(GE3 ¢
4 : RATLZ3E
B3 PLITS K VS, SH DATC238
DAT(:227
He KX = 40 DATCRan
' Y = 172 DAT G239
G 10O 280 RDATD 34
FAT 341
PLITS K VS, MA } P
315 <X = 40
‘ XY = 42
0T 240

B PLITS S2 VS, e

355 K = 17
. PO 1(:.
Y T 280
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1 DATC361

B0 KX = 12 DATO26 2

L kY = 6 DATLZ6G

GO T 280 DATDREG

. DATU26S

B PLOTS LA VS. K DATHS56

! DATOEeT

HE KX = 19 DAT( 258

1 RY = 410) DATCR6G

GO TO 280 DATS2TH

i DATG3IT

W PLOTS LA VS, iR DATG2T72

DATNZT73

0 KX = 19 DATL37&

E KY = 11 CATC3T7S

i3 T 230 DATOZ276

DATG2T7

PLOTS LA VS, CS DATDZ278

_ DATO379

115 KX = 19 DATO38G

KY = 15 DATO381:

] o . S DATE2872

IF ALL VALUES ARE ZorD POR A GIVEM FLEMENT OR OXIDE THAN THAT GRARPHDAT(383

IS SUPPEZRSSED DATD33 &

i o _ DATCZRE

0 IF(YMIN{KX) o ENe LOOOT0RC, s URG YMINIKY )0 EQu1CUTDSU0e ) GO TO 290 PATGZRE

CAtL GRAPH(GX,GY,GXX,GY\,hX KY, TITLE DATD387

CALL PUINT(GXX;LYY,KX,FY;FLAPD‘ DATC2848

e DATLZRRY

FESETS OPIGIN TO BEG MEST GRAPH PATC2ID

| DATOZGY

] TRAC = TRAC + 1,9 DATO29 2

4 IFATRAC=-5,) 280,288,287 DATO333

E3T CaLL PLUT(“BO),—?ODJ,~%) DATCR94

| TRAC = 1.0 DATO295

Lo G T 290 _ DAT(CZ96

f68 CALL PLOT (064310693 AT 297

90 CONTINUE BATH39H

TFITRAC.EDala) GO TO 200 DATE299

G o= —~(TRAC -~ J,) * 1'= DATC 4L

. C’\LL PL[]] ((.2 l’\, (l,"’l) [,‘/\TLAQ}

¢ CALL PLOT(E oU,D - DATO42

: ) _ o DAT04N3

R PLOTS THE TOTIAMNGULAR DT AGRANMS DATD 40

- DATQeNS

i CALL AFMA(NCARD yGX,GY ) DATO4D 6

Co 60 TO 10 ) DATCEOT

BN DM (PLTIMELEQ1D0) GO T 1200 DATCAR

3 (.ALL ‘?Lrﬂ (Ou ’1 Jo]y‘) 9 ) [)fl-lol+-:"‘7

CALL FACTOF(Vo3) DETa&VG

L Cab L EXIT CDATGET )

D DARTOLY 2

SUBRIAUTIME CALCULINCARD,,NOATA) DATC 413

DATCHY &

Bt aoo oo porkmk Bk R tok SUBRGUTINT U ALCUL  # sk dode S0k st 408 & Jop koot g0k 1A To415

3 ) DATCALE

P UMCOLATIN OF ALL THE RATIUS FOR EACH SAMPLE AMD ALL THZ AGJUSTMENTS U“TO517
$ 5ch TO ACTOMPLISH THIS, ' Pft(A?
- AT £«
3 B RN G R R B N I TR I P SR NS P R P T A R A (P AR R B (P R A S ) PUST PRt SR R E 8 S AV P A i (: ’J
_ DATEES

COMMON DATACLNG,80 )yY”'\)(?' )1Y11'| '\)1 /J)(UD’)1\’1""3(:(«“5U);XII“§C(”‘;})p [;fAiJ( pn

%17Tﬁt(1 DV S MAST2)) o NS AT 0)  NA( ] D jRVD] DATH45 3

K = UAiff?f

NS l =0 GATC625

Y50 ) = 1 ,P /\l\l) O {\“l(éjh
TEADATALS y 1)L EG 9299979, ) GG T 52 DATOL?T

qUSUY = NUSHTH f 1 DATOq Y

S = D BATC 420

: e . e S CATCEY)
Pt L AnU T ZeS THE TOTAL WoIoHT PERCENT OXIOLES FUR FACH SAMPLE AT

LaiCesy
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DO T = 1,3

IF()J(\Tﬁ-‘(Jll)D'—J()‘)u) (7] I'U ?‘_'l
10 St = SUM + DaTald, 1)

N 23 1 = 1,3 R
JUDATATY,TY = (DATACI, 1Y/Z5UM) & TOTALIKK)

c CALCULATES & T #P3Y FRRCM WEIGHT PERCENT K20
35 DATA(J,40) = 83016 = DATA(JS)

b CALCULATES T1 IN PPM FRCM WEIGHT PERCENT TI02Z
” CATA(Jy4L) = 899544 % DATALJ,2)

;fw CALCUALTES A IN pPE FRCM WETOHT F’FPCENT MNaZl
DATALJ42) = 742000 * DATALI,7)

It CALCUALTES K/ZR AND BA/RY

4 i £ (') :\f ’\( g 4 I '
1,510 = DPATA(Jy4ny/uatalty, L)
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IF(DATI‘-‘\{J’T') F\J Uoo;”*a“/‘\hllﬂ(y'y;_.{.)orQuqc)‘7 9()0)
DATA{J 43 )= UATA(J AOYV/DATALY, I L)
DATA(J,44) = UATA(J,l%)/DAFA(J;ll)
G T 31
30 DATALJ 43} = (o0
DATA(Jy4n) = (ol
“ CALCULATES RE/SR OANG BA/SR
31 [F(DA]A(J:):) F'J:( )o“<n“l‘~T/{\(J9l ))fJL(J C)O‘,(}()x,’)(‘)“)
DATA(J,45) = NATALI,T 1) /DATALY,12)
DATA(J,40) = DATALD,14)/DATACS, LZ)
GO TO 33 ‘
32 DATA( 44D )= (a0
’ CATA(Jy46) = (el
%w CALCULATES LAZYD
F 33 TF(DﬁfA(Jy5C)OEQoﬂooﬁRnUﬁTﬁ(J,?W)uﬁQuQQQCQQO)
DATALI, &7) = DATACYS,, 12 708TA(Y, 30)
GO TU 35 _
' 2 DATALI,47) = (.0
é“ AL LU LATES K/7C5 £MND RB/CS
e TFUDATALS )5 o 0e 0w lo LATALS, 15) o Flsa 939599, )
ARTALJ 4R) = DATATIF40) ZDATALL,15)
DATALY,B7) = DATALS, IV /DATALY,15)
51 TO 37
e DATAL D, 49) G0
DATAL S, 871 = Gofl
e CALCULATES NL/CO
Y TE(NATAL(I LT ) 0F Qal ool DATA{Iy1T)alQo999949%: )
DATACD, 490 = DATACS, L) /DATACY, A7)
SSIRGIEE A
D DATALSG49) = (o
;‘-'v‘-‘ CLLCULATES Zk/0b
Tos0 1H<HA1H( 1 16) et e e o IE alwf“(i,?f)oiug’ 59599, )
1) "X(ch :;[h]“(\,,“?)/“'/“ i\()y(f)
u" ')ll (49
LT DATAL S, 50 = (uf
fer (ALCULATES V1/4R
1)l OuDaoitFa DATALY $) o0, 995990, )

GO
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IF(US1N(J,‘1)otuoUno NMRo GATALLy 3¢)aTFLa93999%9: ) G) TI 44 DﬂTQEU?Oh

DATAl ., 521 = GATA(U,D LR )/UGATALD, 34) GATOSTRDY,

“3OTO 45 OATCL0CDy

NATA(De02)Y = det) DAYGEY QG

) LATCST LG

WOUALTES TH/U DATCEL 200y

] ] N _ DATGCST A0

IF(DATA(JVBQ)QEQuMooHF EbTA(J,a@)otQOQQCQQQO) GU TO 4o DATCBl#QW

IATALD S 83) = DATALY, 5%)/Uhf4(J,%Q) DATJﬁ}ﬁ&ﬁ

SNOTO 47 DATCE1 60

CATA(J,83) = Cau DﬁTGF]?D%

) A DATOE180:)

LCULATES K/HA DATCS19CH

_ o DATCHE2000

TFLDATA(Y L)QEQO)ouORoDAII(Jy?)oEUoCQQOQHQ) GO TO 48 DATGSZIGN

IAT A(J,J4) = DATAL S, 60 /DATA(D,42) DATOC 220

GO TD 49 . DATQS 230

AATA(J954) = Q0 DATC%?QDM

_ ) o ] DATOS2 504

ALCULATES THE TUTAL RARE EARTH ELEMENT CONCENTRATIONS BA¥822?%§

YATOE2 70

SUMZ = DU DAT 052 a0y

D” 59) 1*19 3% DATOS524004

CSUMI = %UW[ + DATACS, 1) DATCS3Q%

JATALD,55) = SUMZ DATO53 10

o - o ) DATCE3200

MCUALTES E/FM (FE203/FE 208 + “4G50) DATD533%@

DATOR34 G

IFIDATALD s4)ul Da NoalkeNDATALS &) o EGa G9G959, , ANDoDATALJ5)eEQeCo DATOR3SC

2oy DAW[(J,b),t(,“LQQQQI GO TH 51 DATG%B&QW

NETALJ, 560 = DATALI 6/ (NATALS s 4) + DATAL,5)) CATOS3 7O

30 T 54 DATOE3a0)

CnaTAal %8t = O DATOS3 YD

DATG 40,

IMCUALTES IN/PE DATG5#3OM

DATGR42 0y

b 1f(l1"TA(J,3‘3)> e e olCke E\f\TA(Jyjfl)orl.)c)clqvoq(iu) GJ T 55 Dl"l'.'ifa-?\f..,sl

NTACI,53) = NATAL D, 35]/(All(\.’&e) DATGSIM.LC‘;i‘v;‘f

6179 60 , DATCE4500

5 GATA{J,D3) = o) DAT G460

53 TO 64 DATOSGT I

. DAT S 430N

IF 5102 = 969695, N THE DATA CAFD THEN ALL CLOMEMTS AND GXILES ARE DAT254920

ST FJUAL TD 2CH00T, THIS SCEPFRATES DATASETS DATOLESCOW

DATCEST Oy

70 53 I=1,NDATA DATOHS 2

GATAT 11 = 5499999, DATCES3D;

aCreTinUe DAIQ&S%QL
DATCESSD

CrnTs THE NUMBER DJF SAMPLES TR DACH DATASET DATORAEG
CATURYD TL

SO ATIKKY = o fisur DATLE5ED0

K = <K ¥ DATOES G0

MUSUM = Q0 DATOSA00N

CONT TMUE DATCS4 0%

RETURRM DﬁThr67Uﬂ

20, . DATGESDD
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PR RR EAN] (5"‘]1l\!"”‘,l.](;".’-(n) ;r\h_\(( ) AASALA0 ’1rlH((jU)yAAH(bu) DATCRTH
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T0 CALL SYHMINLIXL y¥YLyodB,'CONLe TN PPM ', ~-G(a,13) DATO
8¢ YL = YL = lo55 DATO
0D 43 J=1,6 o DAT O
CablL SYMBTOGLIXL s YL eolB yTITLELI s KX} y=9D0641 ) DATC
YL = YL = 519 DATG

45 CONTINUZ DATC
YL = YL - o156 DATLC
CALL SYMBOL (XL 3 ¥Lralby "X 10',--906,2) CATC
YL = YL =~ o6 DATC
XL = XL + o075 DATO
CALL WNUMBERIXL 3YL 30l EXPIKX)y~G0ay=1) DATG
XL = GXX + 7265 DATL
YL = GYY + 7.5 DAT(
[F(KYoGToB) GU TD 90 ‘ ) ‘ DATE
CALL SYMBOLIXLsYLyolSy'uToe PERCENT ',0a0,12) DATO
G0 T 100 _ - DATO
9J CALL SYM&”L(XL YLyo.wr)*y“n;rP\'Co‘ Ir" PPt 100713’ DAT\J
AL = XL + 1055 DATLC
00 65 J = 1,6 DATO
CALL SYMBOL({XL YL 2olB5,TITLEL{J KY ) 0ayl]) DATO
XL = XL #+ 15 DATO

55 CONTINUE DATO
TXC = XL+ l15 DATO
CALL SYMBOL(XLyYLyolS54'X 10'40044) DATG
XL = XL + ob DATC
YL = YL + L0075 DATO
CALL NUMBER({XL)yYLyolyEXAP(KY ) 00y-1) DATO
CALL PLOT(D.2,002,G99) DATD
CRETURN NDATO
£ . o ‘ N DATO
SUBROUTINE POINT{OXXyGYY ¢ KX,y KYy NCARD) gATO
ATC

Praok ok o ook sekolor ok sk ok SUBRQUTINE POINT  sksdeskskfomoesogor ek sop g fk kb nATO
DATO

BAGTS THE PUOINT ON THE GRAPH AND USFS A DIFFERENT SYMBOL FOR EACH DATG
FIR EACH DATASLET DA?E
) DAT

B8 20k sk 3 s e sl AR o e ot we o Sl e i ke el el sl odoofe e e ol sl oot sl aje sl ok e o e sl ot e e ol e e e e el ook e ek ko sk ke DA T U
DATO

COMMON DATA('“O:3U),YWAX(30),Y”Iﬁ(8”),EXP(PH).YINL(JU)1X1NC(BU)1 DATC
$1JTAL(10),HA‘r(’d),NSAH(l‘l.NxM(JO JEVE | DATU
N5YM = 0 DATQ
D) 23 J = 1,NCAPD m OATC
IF(DX1,—‘,(J,§\ )o"”n‘r\)ooﬂp‘o()Arl‘\(Jy}\Y)otQa(Jn) GO "D 20 D[\FC
TR = DATA(J KXY /10 *%E XP{KX) PATO
PATN = DATALL Y I/ 10> #FXPIKY) DATO
PX o= (00 TMIN ) = YMINCKX) D/ XINC(KX) ) DAT G
PY = (({ PAIN )~ YHIM{KY))}/YINC(KY) ) DATC
PXx&= {Te = PR + GYY) OATCO
bYY= PY + GXX DATO

) i ) - ) DATOC

CHANGES THE SYMBOL FOR SUCESSIVE DATASETS DA?O
DATC

IFCDATALS s KY) o L EL1CO000 2y GO T 10 Daro
NSY = NSYIl 4 L DATC
TF{NSYMoEQL ) NSYHM = FHSYM + 3 DATO
5T 2¢ DATD

) o DATO

¥ UACES SURE THAT OHLY THOSE POINTS WITH THE PROPEE X AND Y COORDIMATEDATG
PLOTTED DATG
. OATO

CIFlPRL o LE 208 0MReP XK 6T 070 HoNRuPYYollaZab5aORoPYY,GToiGab) GO TO 200ATD
CALL SYMBQL{PYY yPXYyal s ISY My =D D0y —~1) DATU

2 CONTINUE _ DAT O
CALL PLOT(O,0,0,0,999) DAT G
RETUAN DATL
E0 ] OATC
SUBRROUTIMG AFMA{NMCARD, Ga, GY) DATE
UATO

BT %y, A0tk sk ol R ARl e T sl ok SUBEOUTINE AFH s Aosg e e A A e e 4 s sk siokoRoak sk sk ek kel e VA T
DATO

PLOTS THRECD THIATGULAR DIAGCPANS T ALL KNECESSARY PATA IS5 AVAILABLE DATC



DATOES3]
uuxﬁmmx**$»¢**$n¢$¢*ﬁ**x**w¢**#*m#**#$$**$##**ﬁ**w*$*¢**#**+*** Zxxdm ik DATORG G
) ] DATCRAST

CMMN DATH[‘(N %u), Ax ?i),Yull(fb YLEXPLED Yy YINCIBG) y XINCIBDY), DATGEGED
sTOTALLLO) \;T(7*), AMLLD ) AN L0, 10) DATCBETL
Cabl FACTAOR(Gs9CE) DATOEG6RE
GX = O, DATLRBASC
Y = Ju DATOETOL
Ny 40 JK = 1,73 ) DATOETIL

L _ _ DATGET2C
PETESMINES WHICH NIAGRAM T0 PLOT DATOETAC
_ DATOBT4U

G TO (11432,13),JK DATCETSC

- ) ) B A ) . ‘ DATULTED
biheoks TO SEE JF VALUES FX1ST FNR ALL VARTABLES (UN THE PROPER DIAGRQMSATQ&T?C
ATOBTEL

NN ITF(YRAAXLS )o'QotouURDYHAX(E)aﬁuauooﬂRgYMAx(7)oE&oGo.URo YMAX(B)oFQaCDATOET L
2.} GO TO 4C DATGES D0
ou TO 14 . , . DATOE”LC
12 !?(YMAK(LB)nEQuﬁmpORuY“AX(3£)uEQaOooOR.YMAX(41)0EQ00,) GO TO &4C paTCes 2{
G T) 14 B R o o 3 o DATIEE 3T
12 IF(YWAX(IZ)»:QoGeudRqYMAX(J:)OEQoUuoURoYHAX(41)»Eueuo) GO TO 4¢ 8£¥gﬁgé£
‘ . ‘OB35(

PLOTS THE TRIAMGLE DATOE8E(
~ DATGERTIC

”} CALL AXIS‘QDU,Q:)OZ)1. "l y]\do"]Jo ’,U\Joy ]OnllOn) DATLBRR(
C:i\.LL AKI‘S(Uoquu)y' ¢ "1 ,‘Uu )Oa ,L,o,,!.Oo’qu) DATOEBQ(
caLlb i\XIS(l(‘uy’JQy' ""] ’1uu’lé nyr‘ y‘CotL’Ja’ DATU&Q(“.
o S DATCEIL(

LASLES THE CORRECT TRIANMGLE DATOE9Z:C
i AT QRO 3
GITO (1,273, JK DATCE94

L CALL SYHBOL (= Uabylia0y 0y A U6, DETGEIS!
CALL SYARGL (10,29, Do yldoly PV 300y} DATOEIH!
Al L SY A3 (HobBHyBab9 e 'F 1Ty l) DATCEIT!
GooTa % ) LATCEIR!

P CHLL SYAROL(~Cauyle Oyl 2 t70t 00y 2) DATCEY9S
CALL SYH}UL(LHUZS,GDQ.;92,'Y03',DO.H) DATLOSOT
Cabl bYAJQL(b,Gzyﬁoﬂb,“oz,'XI/‘;U’,Lu,é) DATRSED!
5O TH 4 pDrTLSO !

?‘ C.:-LL SY:"H’JL('T"-;)Q(‘11(.;‘0“:\7' .‘027'/"‘. 5'3#.112) DATLQJ.&
- CAalL SY%HQL(1U03§,)001?02,'5R/?'.00,@) DATESCOYS
Call SY30L%a45,4 G0, 0,2, P T1/100,0e46) DATGGOE

L SIX = &y * Bg‘GIE?/t&Lo DATUSDE
TRE = 30, % 3,146159/1580, JATCSOT
FL o= 10, % 5TH({STX) DATCSOR

£S = COSUTREE) DAT(OSQ9
TH = TAMISTIX) CaT(S1D
MY o= G DATCSLY
50 T (8¢h, T 00 LATCOL2

E 07 L) J o= 1 MCARD DATCSL 2
) ) ] DATICLA

(ALCULATES THE vAaLUzES FOR Tk ARNM DIAGRAM DATCSLS
, ] pATIE1 A

[E{UATACSy LYoBT ol 00S N0, ) G ™ g DATSSLT
nom DATAL,7) + DATA(CD, 2] DATCC1 G
o= DATALI DY DATGSYL 2
o= DATA(J,#)/“QL,ji - oATCG20
IF{AEReDoe it s Me T eNaelelof)ette) G} TO 1L CATOG 21
SUM = A+ Pl + P DAT(GO27
o= PMASUM % LOU, DATCQZ2 2
Eo= F/SUM = aal DATCE2 4
TyNF o= FALGD . CATCO92S
FAas = P00, DATGO2¢€

] i _ _ DATCS27

GLCUALTES THF £ LY CARTES TN COMPDTAMTES O ELCH POINT AND PLOTS DAYLG2F
1T, Tl THE VALUES 0OF THT TuP D 1GHT RHAND CORNERS GF THe TRIANGL LeoaTuz2e
vies USLD. ' OLTL9 3]
DAYOG3Y

Y o= fFL % TRE , = DATCOSE
o= (L Traf) 4 (lay, o= Tl o# UAS)Y/TR DATHOS -
(‘,i'RLL_ SY“\'))’IL (\l‘:r\l’)'-J‘.al'I}\l|.1':.,'-'.)‘j1"’!) ”ATO(‘SJ’/
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FRRERR R ORR RN RARE EARTH ELEMENT PROGRAM

THE PROGRAM PLOTS CHRONDITE NORMALIZED RARE FARTH ELEMENT VALUES
A beS" X 10" SUMILOG PLUT AND GIVES A PRINTOUT OF THE EXACT VALUES
INPUT INCLUDES:
DATA CARD 1 TITLE(1&)
FORMAT(18A4 )
TITLE - A FOUR _CHARACTER REPRESENTATION FOR THE RAKE EARTH
ELEMENTS { THIS INCLUDES BLANKS) 4Co0Go SM_ETCo
FOLLOWING THE LAST RAKE EARTH PLtMEhT T?PE EU*G (FO
EUs CALCULATED USING GD); EU*T (FOR £U* CALCULATED
USING TM); EExG (FOR EU/EU* BASED ON EU* CALCULATED
FROM 5D) 3 EE*T (FODR EU/EU% BASED ON Eux CALCULATED
FROM TM). ‘
0ATA CARD 2 Cv{lsa)
_ FORMAT{14F563)
CV — THE CHRONDITE VALUES TQ BE USED IN THE PROGRAMe THEY
MUST BE IN THE QRDER OF THE FIRST 14 RAKE EARTH
FLEMENTS OF DATA CARD 1. .
1*****************»*****4*#***4#**#+***#+¢*4;»*x$****m******u*ﬂ***

A CARDS 1 AND 2 SHOULD REMAIN WITH THE PROGRAM,

x##f#****n***#*vﬂw**Q

THEY DO NOT

MNGE AND THERE IS NO REASON THE RETYPE THESE CARDS EACH TIME

€ PROGRAM IS TO BE RERUN.

e ok 3K KR ok o e f ok SR ek e o
DATA CARD 3 NSAMP,hCY(LE,THIT(B)
FORMAT( 215, 8A4)
- NSAMP ~ THE HNUMBER 3F SAMPLES TUO BE PLOTTED
(LG IS MAXIMUM),.
" NCYCLE — THE HUMBER OF CYCLES DESIRED UON THE
THIT = A 32 CHARACTER NAME TO BE PLOTTED BE
THIS 1§ PLOTTED ALONG THE ABSCISSA £
CHARACTERS SHCULD BE CENTERED IN THE
L4TA CARD 4 {USAMPUU, 1) 4 J=1,6),1=1,NSAMP)
FORMAT(L1QO(6AL))
SAMP — A SIX CHARACTER SAMPLE NAME s Ee Go NP

CATA CARD 5 - ? REE(J, 1)

FORMAT (7TF10,3,10X)
REE = THE RARE EARTH ELEMENT CONCENTRATION
THE ORODER_OF DATA_CARD & WITH THE FL
; URDER OF THE FIRST 14 RARE EARTH ELL
l" . - O
b

3

iw*a*r*$*“**xﬂqvﬁh*;*%*dr¢*=**xsﬁ***wk»*»*$n+nn***#x*%4*¢v4*#*n**

B SAMPLE USCS Tw0 DATA CARDS,TYPE
SPACES PER CONCENTRATION., A 3 DECIMAL PLACGE
Brnc LAST 10 SPAZES OM THE CARD ARE LEFT DBLANK.

Uﬂ****#*****F**Mt**#**?ﬁ* 4 5ix 3 g ol e e ok e e ek

!ﬂFD& A SUCEED NG GRAPH IS5 PLACED FOLLOWING
EMENT CONCENTRATIONS FOR THE PRECEEDING GRAPH,
*SULCFDIN() GRAPHS WITH DATA CARD 3,

Qn;xu*x*#4*>#s««* <ol o SR T R 2R AR s o e sk e A N s ok o
?
i

i3
[

R R e A

e
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35 3 3 ok 3o ok okt sl e R o A R AR K ok e K ok o o oK 3Kk % e Ak X e o 3ok oK oK

UN THE GRAPH

L1a" LOG SCALE,

NEATH THE GRAPH.
NDTHE TYPED
32 LOLUMNS

<4%_MANLZ23ETC.

S OF EACH SAMPLE
cMENTS IN THE
Atmfb UF DATA CaA

7 CONCENTRATIONS PER CARD WITH
ACCURACY IS POSSIBLE

e ol i ok S ek o ok e ok ksl ok

LAST CARD wWITH
BEGIN DATA IH

IR AR AR R OKOR A ¥ ok o ks R sk kol ok G

Pk ol oly el slysisly sivl ol vireleelysirs b o ol vlevly sl olr aby v Jrale ol e by oke s Bl

ixeissiftinsinalarinentestasinsinslasiasinstarinsinslinrteainaterih FuriaatariastastoaterTaz aslaatnains inslas IR RN
MMM MmrmTmmmmmmmmmmmmmmmmmmm e mm M aTm T T
OO0 OCOOOTCSOCOOVOOODCOUOCNOOUODDOITOOOODIOO DN

#
MEREAIA T TR NNTRIOTTT N ITIDDTT

mmmmMmmnimimrnmmmmm MMM MM m M Tirnm

PUT

0

U G 0 0 I 00 L 02 D3 0N PN I I TV R0 NI TN N b (o s ot ot ook ot (€5 D VLD T O
COIOTw

<
=
e 2

Eadtti N hod g I Rue B JooE  ER UL N To
oL

Sl e el

P2

PRLY2ZO2Y

2

Q

WIS O N VLD W o= O 0 -5
FRR2ee

o~
B

j RNsTe s N1 RV
Felais]trlelole

~2

e

PN
=2

N,

i

DR
oo
e -,

isiiataalsinatasbatinsiasinninrissimianlsstunforta sty
8=

r"'l
AREIRE R RS R0 L6 0 6 100 00 : B SR A .

300 00~ O LD L P
plailavi et Loy gl an) o e f

,.
<
)

I DODOeODOCOOOOQTOUOrnD
Splelntainis lnieltenlo el wlenl ot ota] fff axle Ta tmie

o
[oa et
B~
-
o

.>,.. B

P

iagiastarturintiostnttasiasin Ich Enstasn)

OO0
[l e Tn B L S anliant oy
: I-\i "
-

;’nr"rt‘..'nrr:rnrr'rr




hloleldlsslelalnlalalslnlsloinlslsle]ls telalwlolis[din(dlalnldlvldlblalelolellaTblolsldialnlaldloinlilalanblaloleleldlolololnielalol® ol Sie Llle)
U B DO s E A DT T o G (NP O P O N N SR P U r NN NS S SO O SN NS C O O P O = T D T e My
77777778888888888999999999900OD0000001111111111222222222233333333334#444
GOOOOODOOUO IO IO DI O ri it it e md it ] 774 e 1 1o e 75 gy 1o e o, 7o o e g 7l et 1 e 5 ol i o et 1) o o bl e e el e
GOUOOQQOODOQC.UOUOODOOOOOOGUGODOOOOO.UDOGDGQOOGDOOOOOOQOOOOOCDr\unUnUnumuCCUOruCD
L L L s L 0 i 1 R s i b g L R L s e U U L U L G R s L L U R R L L W B L S i W e W S U s M g el i o ey gl il g gl
o e LT O L L L L A U Ly B L U L U L L U R U L i 3 A U L s RS L e U i U L s g e s e u sl i e e g o Qo L e
X X O O L L O (X O X O Y O O Y Y O O O Y O L L L O Y Y Y O Y L M N X N N XXXy e XXX e

W
—
o
p<y
<<
%%}
T
& [
<
il
R — —
- o ~ -
— < - =
—_ ~ %] %3] - <L
G - ~ puad = vy w»
— [o 88 - (en] - Uy Z
- -2 vy — L = -
—t < Wl —_ - - ~
P —_ %] o a << 1§ < M
[and Q. =z - = o7 > W
- - = - << <{ | %3] —
— [ =T ~— - [7g) = — W [ -
5 I 7] i = Lt - i -~
] — = ¥ — - tJ —— S ~ v
~— - - p— < — = w1 O e
> W — - — i 0 —t <« B
@] - I _ - — )] -0 > < WS W
L (@] — & — - |58 Lo} ol
—~ > - — = —— 5 —te—y X ~T W
L} [} _— - — O = -, Ui o Ze
- -— Z 0 — - e~ b Wy e o~ = W =
-~ oo 1 - - ¥ i - T T - [FSTY — it o o~
0 - -— = & @ -4 = U <> H Q< - ) X~ 24 e < M
~—~Z - ~F < X Oo i O - =0 ) =04t P ~—— < | ¢ ¥ S |
~<{ o] ~— Z <« O - — - — - T - < -~ = — - I
Z il - ) - -~ - —i — O e >
e — — - Z @ - < wv —s e I ED L wee 5 Z o Wwe O O
I o~ hed %) i o Lot -~ ol - -V - = —_—x 2 o = =
o o~ — [1 0 —e— - - — - — - ) T i < ~— T\ x —~ N I o~
L e — 2 - a 2 O [72 B =z e —a X e e = Wl o~ Wl T L e e
—~— A = -~ o oW o = 11 mane D —t ! QY - PO T [ S5 S I S o R o
o = s ud < | an I wooad O ~0T o I I = el e - _- D
~~0—~ I > o~ PR T E-~ = Lipmie? L} b= & T €T sty Z N D - = = 1L
—~—T << = >~ L HFD ® S L O e g I D K L e 27 >C A e - w BN}
A~ =T ur oo o< oD D o QO X2 e W it = - D e ) ~ -
—t e~ = =~ 2 WL T X2 Z —] ~— g = wenf e N 2 mdemmgd O e\ e Ly o [
B 45 I . [To W B U E I o P i —i e D e e~ e U em e e ] e TOD e~ = IO >
Wy e~ O —~u O -0 o~ e Ul —— T =W O = D= DD 1 Qe O NN - = [ 8]
Wt~ U 2m Z WFd X O opmiid — - OO W D = e A O ~oo® - Ll e ol o
Lot T et D et = OO et Q. e Do~ O ~~ pi L e = B N NS 4 B N oS e O
Sy LA e 4 -~ 2 o T I D X o~ U e ol O <L C~ 0P~ T =g~ T 0O~ O— W -~
TLdF 4 O T Nk~ O -« ~Z < N Wnik G s A b e e el O 2T W it
D% W et QO = Q) =T e Y el U eI uix L gl <t ot <INt = it O
T QE aox O ZOM T o OFT d v S WV TFleFe N T v T T W L=
=Oodgd N O dY N <o vy e [SS185 b 7] Am (72 K - o <0 BN T ¥ .....wAg m mmmmmm W.L nu“m % .\.w\lQuUnﬂ.,.lM _mux.._ Wmmmm
4 s i o b4 e A - -
Dow 0 wo ¢ wo O Wwoiuoguwo o wE 3 wos ol T TS0l L 3% - rdavl i Zowne—

174




N T T N VR RN T N E R 3 <z Fon¥ ey L

SEHERLHESER DO OCTUOoLCCOU ACSESaTESTETS oY
PR T O MG D = R T O NN O~ T 0 C e NATINL - G O NI NG
44444555555555566666666667777777777888H888 ; ] P
1&111.)1-»11.1..111-1].l:vlllll1..11111&11’.’-.1!T'~111l1nlll1¢1l\lﬁlwll1...111*100*1(.1.”,11\!:'“.)&."(2Zr:(ﬂ.mﬁ(n/._azu?”/:/.ﬁ(;(:/hn:.:/h
UDDOCOUCGOCUDOUOCCCDOOOGOOOOOOUGOOQCOCOGOUODCOGCCUOOUOUCOOﬂUGUOOCPOUDCEU
FE&EEEFFFEEEEEEEEFFEEEFFEEEEEEEEEFEEFEEEEEEEEFEEFEEEEFEF&E_.
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEFEEFEEEEE{E(kEEEEFEEEE
RPRRRRRRRRRRRRRFRRRRRRRRRRRRRRRRRRRRRRRRRRPRRRRRRRRRRRRRHRRRRRRRPRRRRRRP

e T P TR I P \llilyl o T
O Q<

=
L
L
ud 3
— —_ N
<< >
- — —
oL - >
o ° d
jn} o =
[ —_N
an P Nl ]
joWy () - —
X ] Lald —
w = o= Z
= bl o= |
= -
td ("] - S [}
— 8] i b f >
P — i § —t ad fun
(%] [ FoL T B [ =
4 T s LD — == -
o Z > e 3 T o =
<L - 5 BT R I - el oy wd
=0 2 I =~ ° << - =
se] - p = [ (i -3 —
= — a3l [e ~ (]
— Q o . | [S ST o —
p—t— > S -~ - - i Ye 4 t =
= 'S PR — Q. - 3]
wiu — ~ e —_ bt - =
Iz - a 0 ~— <= — s
= iid - ¥ = - i WY - = -
— L= w40 - -0 — Lt
o<t o) a O s - ~— -
= i = =D —1 Woo el el
[ 3] w ooy * U = bt - ~i [
< -— cL — - a2 - o <
2 = L ounun n C2u v e n ) w
- O e - b O W b 9 =) et < 1 LS 2 -~ a -
OO ONON — -~ O O e I e W—ihxm = b sl > o
(S} - "~ e~ m— [ IR ST+ O (T2 I a— 1 O <t - o - (AN - jo»]
FZ¥ DOUInND -y - Bl DR S - D=3 X D> e o > Nodiy omn “
< s 00X e > - > - - - = Logwyy D - -2 ~ < 5
T =< e 5 ~n -t a2 I <@ Ze~ o = I - G0 fap — e Vi
I smenes ~y - ~nC + Wy T+ Z o ¥ o2 b T3 iy -~
o oo -0OW -0 © Wi = 4 [ . ol W -1 — N t e
<] oY a0 i 3 —~ 8l oJ [F3imYaon O e 3 L~ T o > hafenad bl joli
ot -OWo0 1 ety o it -~V W - < O v W L — <I i [ S =i
R T i al | e |~ o e D= Lo ) BN eZ<Till Wl — Moo jaxiew = ™ <X
—~ Pl | ] - HOOAR= < * a o LU O e <<k N0 W nc Tz T A M 4 unill
L Oo0Mm0 =0 w =00 W o= DWalla o T e, ™ e EUJOOWN —3 il = T = 1 —
[l Vs TR [ U N DU A2 PP P HtdD 2D 0D — L Fo U [ Juo s Sw oW > O > W el —
= 020400 08t Z sHOA Z QOO QcZuZit o Zit il o RN wiis] Sz e T S T £ e T N ell D
a o > =N > O~ C O N v D ea G b e > "N B <m
T g et e ed e e J bl e lUZE a0 (N T PP g Nt = 1 - = o~
Jdimliim iy s P A Py - Y, SuZ A Han A A A



et E It LIS Yo U R TN lwrlelelelylal el S O Tl L e LA T R Ton Ton T T T ou PoaT ey Py adPos T

OCCOUCCOGDCOD%%QOW &%mm(mWUmmm$OCmCmm&U@ﬂDCG&C@CFL
78Q01234567890123456789012345678@012345678Q0123456
11]22222222223333333333444444444455555555556666666
?,2222,./_22../.222r..t(222222222222222222222222222222222222

[y

oo

: OCOECUUUOCLF»COCGOODCDCCOODOD UGOUOOOCC:UUthODDDCrUDGU

FEFCLLLEFLEKFEFEEEEC_ﬂEEEFuEEEEEEEEEEFEEEEFLLEECLCLLL_\CEF_ECL...E

W
-
f=n)
A -
(o] = o
<~ a ~”
o 8 ~
C ——
[} (6] -—
— << %]
=z —
[ b} >
D -
i =
— —t =
> Ud
) - — 0
o~ [ [ee] s
-] aed —r
Las o | and ¢ k
(&) — ™
o o T ~ —
b - &8 P - 7]
- = o -~ N -— —
x - -~ iid ) -~ —
(e8] [+ ] &8 D st U N
[ -— [ ol — —d - — et
2 — ] = ~— < [~ = Z -
W ) =z — > > —1 [EB 3R]
D e - fon [on] [ — — Z - — Ul
Gk o 8] [ - ud o L ~— F o~
N> G e —~ Ll -t 6] =z [
[ R o [72] < O N — - gl —4 e el
oI + i - > # o a * L
o ° - < - & o + oL o -t
Fr == = << ~ w O~ — W ~
o C o> =z -~ Ens ——f 2 — ~ be—_ ~ —
(= & IV — O o A~ X v = (Va1 oD oy
-~ ZZ LN - =z O —_ L O GO
—ti - o g Z - (o - - -~
o= O LW joe] - R 72188 L fon] {IafNe} — O W0
oo -9 ™~ o x Zx W — Z e —— e e
T sz~ O o] ° ] — o = O <t Lt o o<« =ZZ
LY D= e - - = e = = W ol OO e W Qo
Nille= 8 ) = i - Vs oo QW —_ stpjild e oy o~ Loul . o
Z e I x - - o = g A O Oou X 2Q
——uJ o - w0 > - s O Zm= O e s
[T HEted b b— ® [@] S X - =i — ot It ot~ = il uou
— T e = N e L= = e & -~ L
| o= X 2 ©O O =~ & = - — Y O e e B
W o >0 Q -t e = tLILt i W U W e UL S [¥51%}
W rdt DNWLG O A = O = ZWunv — e 32 e
——tD e e Ul Wl OO = = =X W o =W S T - o e el
Z0- >0 ™ W AND—=X —_— T I e~ U QOO
oWwWdIH>nNZ 1 L& —pll D= < —Z b= Wi mSedtd e e —_—r—tZZ
FUI<C & LY D= s b la TTRC 4 A0 O3 OG—m—m o Wee—O0O=——id e (e
N T2 Ehe b o D A~ o T Z=ZFor <X Z2rZ =D
VWLl REE v g eaoE O W2 D ~euitd  Wiis D Wwirls Wi O
- = ) R A D OSowmdue O e I

P Do o T W WEE W
e Yo

— e am -

176




F 2 SRS & o3 3 B ER G

THIS PPP‘PA” READS PLANER DATA FRGA GUTH TAPE AND CAKDS. AND
THeN DETELAINT P PL{l'WT DENSTITY PLUT OF THE LUACR HEMISPHERE. THE
PUTPUT 1S A 6l x Al oNUARE MATEIX wHIICH REPRDSERTS THL LOWER
HEATSPHERE S AT [H‘F”I”_O CIRCLE Wi PFESENTS THRE PRIMITIVE CIKCLES
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APPENDIX III

Diagrams plotted by program DATAPLOT using chemical analyses listed

in Appendix I. Plots include SiO2 vs. Ti0O_, Al1_O_, Fe203, Mg0O, CaO,

Na20, K.0, Ni, Rb, Sr, Zr, Ba, Cs, Co, Cr,2La, ge? Sm, Eu, Tb, Yb, Lu,
Y,"K, Na, Ti, X/Rb, Ba-Rb, Rb/Sr, Ba/Sr, La/Yb, K/Cs, Ti/Zr, K/Na, REE
(total rare earth elements), F/Fm (Fe20 /(Fe203+ Mg0)), and Rb/Cs.
Additional plots include K vs. Sr, Na 85, and Rb; La vs. K, Cs, and Rb;
Sr vs. Ca0, Ba, and Eu; Ni vs. Fe203 and MqgO. .
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