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Introduction

McFarland Canyon is an east-west
trending drainage in the Tonto National
Forest in the northeast corner of Maricopa
County, Arizona, 8 km (5-1/2 mi) north of
the small town of Sunflower, Arizona.
The western half of McFarland Canyon
lies within the Mazatzal Wilderness area
and much of the area discussed in this
report lies just west or astride the eastern
boundary of the wilderness. Access to the
area is via State Route 87 north from
Phoenix and wunimproved U.S. Forest
Service and mining roads (fig. 1)« The
area is one of high relief ranging from
1340 m (4400 ft) to 1645 m (5400 ft) with
deeply incised streams. The area is
densely vegetated with scrub oak and
brush; occassional stands of pine occur in
the canyon bottoms.

The McFarland Canyon area lies just
north of the Sunflower and Story mines
and most likely can be considered as part
of the Sunflower mining district. Recon-
naissance geology and geochemistry of the
Mazatzal Wilderness area defined an area
of base and precious metal resources at
the Story Mine (Wrucke and others, 1983).
In September 1982 the reconnaissance
work was extended northward 0.8 km (0.5
mi) from the Story mine and a detailed
geochemical study of McFarland Canyon
was undertaken. This report discusses the
results of that study and proposes a model
for the observed mineralization.

McFarland Canyon cuts through a
sequence of metavolcanic and metasedi-
mentary rocks belonging to the Alder
Formation of Proterozoic X age. The
Alder Formation is exposed in a tightly
compressed syncline and comprises weakly
to stongly foliated sandstone, graywacke,
shale, conglomerate, rhyodacite and rhyo-
lite tuffs and flows, and subordinate mafic
volcanic rocks (Plate 1). These rocks have
been metamorphosed to the greenschist
facies of regional metamorphism and
intruded by rhyolite porphyry dikes and
sillsc The Alder Formation has been
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faulted off to the north by a northeast
trending major structure, the Sheep
Mountain Fault (Fig. 1) This fault
separates the Alder Formation from the
Proterozoic Payson Granite, it's extrusive
rhyolite, and the overlying Proterozoic X
quartzites. Payson Granite outcrops
approximately 2 km (1.3 mi) northwest of
McFarland Canyon. The Payson Granite
outcrops in over 100 sq km (39 sq mi) of
the Mazatzal Wilderness, makes up almost
the entire Hells Gate Roadless Area 12 km
(8 mi) to the east and is thought to under-
lie much of this part of Arizona. Going
southwards and upsection from McFarland
Canyon to the Story mine the progression
is gradational from fine-grained greenish
to purplish tuffaceous meta-sediments
with volcanic clasts, to a coarse-grained
volcanoclastic graywacke, to tuffaceous
metasediments (aw) at the Story mine.

Rhyolite dikes (ip) have intruded the
metasediments and trend northeast,
roughly parallel to, but cross cutting,

foliation (bedding). The sequence of geo-
logic events in the McFarland Canyon
area, based on field observations, were as
follows: (1) deposition of the volcanic and
volcanogenic rocks of the Alder
Formation, (2) regional metamorphism and
structural deformation, (3) intrusion of
mineralized rhyolite dikes, (4) introduction
of quartz-arsenopyrite veins, and (5) later
possible remobilization of mineralization
by Tertiary (?) heating.

About 4 days in the latter part of
September 1982 were spent in a
geochemical study of the area to assess
the potential for gold mineralization.
Rock samples from prospect pits and small
mines were collected and analyzed to
determine the metal suite associated with
the observed mineralization. Samples of
metasediments and rhyolite dikes also
were analyzed to determine the extent of
the mineralization and alteration. Table 1
gives a brief description of all rock
samples discussed in this report.






Table l.--Description of rock samples

Sample No. Description
McFarland Canyon-Story Mine Area

MZ495R Altered metasediments with Fe oxides and scorodite (FeAs04'2H20)
from hanging wall

MZ495RA Altered metasediments with Fe oxides and scorodite from foot
wall

MZ495RB Altered metasediments with Fe oxides and scorodite from foot
wall

MZ495RC Gossan from outcrop 50 m (150 ft) southwest from MZ495RB

MZ536R Rhyolite from prospect; very altered with Fe oxide staining
throughout; veinlets and masses of arsenopyrite.

MZ537R Adit in McFarland Canyon; Fe oxide fracture fillings in rhyolite
sill.,

MZ537RA Rhyolite pieces from dump; very altered, bleached with pyrite
relics; some quartz eyes.

MZ538R Clastic metasedimentary rock with abundant pyrite crystals and
irregular masses throughout.

MZ538RA Sample of rhyolite with abundant arsenopyrite.

MZ538RB Relatively pure arsenopyrite from margin of vein.

MZ538RC Vein approximately 14 cm wide; disseminated arsenopyrtie and
some relic pyrite cubes.

MZ538RD 2 cm selvage on top side of vein that has mostly arsenopyrite
and secondary arsenic minerals.

MZ538RE Sedimentary rock, fine grained, very Fe oxide altered, greenish
with visible pyrite and arsenopyrite.

MZ539R Altered rhyolite with abundant limonite after pyrite and Fe
oxides; some sericitic alteration.

MZ540R Quartz vein with Fe oxides in cavities from Story mine area.

MZ540RA Siliceous sulfide bearing vein at caved adit with abundant As
and Fe oxides.

MZ541R Large boule quartz vein, abundant cavities containing Fe oxides.

MZ542R Gossan with sulfides and secondary arsenic minerals.

MZ543R Rhyolite with Fe oxides, secondary copper stains, some
disseminated arsenopyrite.

MZ543RA Hard dense rhyolite, greenish with abundant disseminated
arsenopyrite.

MZ544R Siliceous green fine-grained metasediments with abundant pyrite.

MZ544RA Quartz rich rock finely laminated with Fe oxides and secondary
arsenic minerals (scorodite).

MZ544RB Massive sulfide, arsenopyrite and pyrite.

MZ544RC Quartz vein system with massive sulfides, both pyrite and

arsenopyrite.
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Table l.--Description of rock samples--continued

Sample No. Description
McFarland Canyon-Story Mine Area

MZ545R Hard dense ryholite with disseminated pyrite and arsenopyrite,
Fe oxides on surface with fractures.

MZ546R Rhyolite containing disseminated pyrite (mostly oxidized) and
tiny veinlets of arsenopyrite.

MZ547R Breccia zone with fragments of rhyolite in a black siliceous
matrix with disseminated pyrite and arsenopyrite.

MZ547RA Fracture filling with abundant Fe oxides and earthy material,

MZ548R Metasediment with much disseminated pyrite and arsenopyrite in
small veins.

MZ549R Rhyolite with disseminated pyrite and arsenopyrite.

MZ549RA Zone of sulfide bearing sediments; all altered to green
secondary As minerals with some pyrite.

MZ549RB Gossany material with sediments along foliation; Soft earthy
red, yellow, and brown Fe oxides.

MZ550R Sulfide bearing silicified sediments.

MZ550RA Very siliceous vein material with abundant pyrite and
arsenopyrite.

MZ550RB Siliceous material with same character and perhaps more quartz
as 350A.

MZ551R Silicified breccia pieces in a fine grained black matrix that
contains sulfides.

MZ552R Silicified metasediments; sulfides present.

MZ553R Altered slate-phyllite purple-red with abundant Fe oxides as
secondary As minerals (scorodite)

MZ554R Slate-phyllite; very altered with Fe oxides, pyrite relics and
siliceous zones.,

MZ554RA 4—cm thick quartz (red jasperoid) vein in slate phyllite.

MZ554RB Red-to-yellow brown Fe oxide gossan with green yellow secondary
As and grey sulfides in stringers and patches.

MZ555R Jasperoid in silicified slate-phyllite.

MZ556R Extremely silicified zone of green shale-phyllite that was
pyrite bearing.

MZ557R Quartz vein in slate-phyllite; vuggy with Fe oxides throughout
and clots of chlorite,

MZ558R Slate-phyllite totally altered and silicified; Sulfides have
remobilized into stringers and patches of very fine grained
black sulfides with brown FE oxides along margins.

MZ559R Quartz veining in slate-phyllite.

MZ560 Red jasperoid, finely laminated with secondary As and Fe oxide
stains; pyrite casts and zones of fine-grained black and
green-black sulfides.

MZ561R Fe stained material with quartz-carbonate veins and abundant

carbonate throughout.
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Table l.--Description of rock samples—-—continued

Sample No. Description
McFarland Canyon-Story Mine Area

MZ562R Quartz zone in greywacke with brown jasperoid, Mn(?) and fine
grained chlorite, some relic pyrite along fractures.

MZ563R Siliceous zone in dark fine-grained phyllitic material stained
red and brown with Fe oxides.

MZ564R Altered zone in phyllitic material; all Fe oxide stained with
pyrite relics and casts throughout; silicified.

MZ564RA Bands and lenses of red jasper, black fine-grained siliceous
zones and yellow and brown Fe oxides, some relic pyrite.

MZ564RB Quartz vein with gossan and cinnabar as small blebs associated
with quartz veins; some evidence of As and secondary yellow-
green stains.

MZ564RC Schist with abundant silica and disseminated sulfides, mostly
pyrite; pyrite is all fresh.

MZ565R Quartz-chlorite vein with Fe oxides in black siliceous country
rock.

Mazatzal Wilderness Area

MZ442R Arsenopyrite from Stingy Lady mine

MZ442RA Arsenopyrite from Stingy Lady mine

MZ442RB Arsenopyrite from Stingy Lady mine

MZ442RC Scorodite from Stingy Lady mine

MZ442RD Scorodite from Stingy Lady mine

MZ442RT Scorodite from Stingy Lady mine

MZ454RB Green and yellow secondary minerals (scorodite) from shear zone

MZ476RI Arsenopyrite from shear zone

Hells Gate Roadless Area
HGO91RA Arsenopyrite and secondary copper minerals.
MZ491RA Altered metasediments with sericite and scorodite.
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Geochemistry

Samples taken in this study were of
two types—obviously mineralized rocks
and selected rock types occurring in the
area.

An examination of the chemical data
(see Appendix) revealed a distinctive geo—
chemical suite common to all mineralized
areas seen in this study. This suite is one
that has been recognized in samples from
mineralized areas in other parts of the
Mazatzal Wilderness area. Our data also
indicates that the suite is most likely
related to the intrusion of the Payson
Granite. The suite consists of major
amounts of arsenic, copper, lead, and
antimony in varying proportions depending
on the mineralogy of the sample, signif-
icant amounts of gold, silver, mercury,
bismuth, zinc, and tellurium, and associ-
ated boron, beryllium, tin, and cadmium.
The sulfide minerals observed in these
areas are arsenopyrite, tetrahedrite, and
tenantite, sometimes together, but,
commonly as a single mineral species.
The geochemical suite, however, is always
present in the rocks of mineralized areas.
In McFarland Canyon arsenopyrite was the
observed sulfide mineral.

Genesis

Initial field observations suggested a
possible volcanogenic origin for the min-
eralization. The host rocks offer a com-
pelling argument for a volcanogenic
model; a sequence of volcanic and volca-
noclastic sediments with rhyolite dikes
and sills. Also, approximately 0.8 km
(0.5 mi) southeast of the Story mine, up
section, lies a banded iron formation
several hundred meters (feet) thick (ac).
However, the volcanogenic model becomes
less convincing upon close scrutiny. The
rhyolite dikes are mineralized in the area
of the Story mine and the central part of
McFarland Canyon but are barren to the
northeast. The dikes clearly postdate
metamorphism and structural deformation
of the Alder formation. They are not
foliated themselves and cut across foli-
ation (bedding) of the country rocks.
Zones of brecciation occur at their
margins. To further test the volcanogenic
model, several samples of the banded iron
formation were analyzed to see if it was
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mineralized as would be anticipated in a
volcanogenic model. No mineralization
was detected with the exception of
mercury and, more significantly, no trace
was found of the geochemical suite that
occurs in the mineralized areas. It was
also noted that there seemed to be two
stages of sulfide mineralization in the
McFarland Canyon area. The first stage
was pyrite that is disseminated in and is
temporally related to the intrusion of the
rhyolite dikes and, in general, does not
contain the favorable geochemical suite.
The second stage was arsenopyrite in
quartz veins. These veins cut the rhyolite
dikes and the foliation (bedding) of the
country rocks at low angles. If the min-
eralization is of volcanogenic origin, then
somewhere near the center of the
mineralized zone we would expect to find
a breccia pipe or some fractured zone
indicating venting of the system; none was
found. We would expect to find miner-
alization in the banded iron formation as
noted above, but none was found. Most of
the arsenopyrite occurs in quartz veins
and none of it is considered to be massive
sulfide (the most massive arsenopyrite
seen was in one area of quartz veining
where a 10 cm (4 in.) thick vein was
observed). This series of observations
leads to the conclusion that the miner-
alization in McFarland Canyon is not
volcanogenic, is younger than the country
rocks, and must be related to some later
mineralizing event.

Several interesting observations
about the mineralization at McFarland
Canyon can be made from the analyses of
the rock samples (Appendix). The arsenic
content is consistently high, Many
samples contain arsenopyrite, but most
samples without visible arsenopyrite also
contain anomalously high amounts of
arsenic. The lowest arsenic value
obtained was 70 ppm (parts per million) in
two samples; one of pyrite bearing volca-
noclastic metasediment with no visible
arsenopyrite (MZ538R) and one of altered
rhyolite with oxidized pyrite and minor
arsenopyrite (MZ546R). The rest of the
values for arsenic ranged from 150 ppm to
greater than 1%. High arsenic values
were also found in samples from the Story



mine 0.8 km (0.5 mi) to the south and in
rock samples from many of the mineral-
ized areas of the Proterozoic Payson
Granite and surrounding Proterozoic
metasediments during the study of the
Mazatzal Wilderness (S. Marsh, unpub.
data). The presence of arsenic is often
manifested by greenish-yellow stains and
coatings of the iron arsenate, scorodite.
Arsenopyrite veins contain the highest
gold values found in the McFarland
Canyon area and Table 2 compares
samples from McFarland Canyon with
those from the Story mine and from the
nearby Mazatzal Wilderness and Hells
Gate Roadless Area, These samples
exhibit the geochemical suite found in all
mineralized areas examined.

Often high arsenic and gold values
were detected in the oxidized environment
where no primary sulfides were found but
where secondary minerals were abundant.
These areas of secondary mineralization
commonly are near or adjacent to areas of
sulfide-bearing rocks and they also contain
arsenic, copper, lead, and antimony. The
Story mine area is an example of this type
of secondary arsenic mineralization. The
mine workings are inaccessible, but it can
be assumed that sulfides were encountered
at depth. Analyses of secondary arsenic
mineralization from the Story mine,
M cFariand Canyon, areas in the Mazatzal
Wilderness and from areas just south of
the Hells Gate Roadless Area (Table 3)
show that gold is often more abundant in
these samples than in the unoxidized
sulfide samples. Gold was not visible in
any of the samples.

Upon even the most casual obser-
vation, alteration and oxidation is obvious
in the McFarland Canyon-Story mine area.
The rocks of the area appear leached and
bleached especially in and near the areas
of the rhyolite dikes. This is more perva-
sive around the Story mine than in
McFariand Canyon and is reflected in the
mineralization seen. Most sulfide
mineralization around the Story mine has
been oxidized while most sulfide mineral-
ization in McFariand Canyon remains
unoxidized. In many places in the
McFarland Canyon-Story mine area the
original pyrite in the system has
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weathered to iron oxides, leaving relic
pyrite as hematite or limonite. Often only
cubic casts are left in the bleached meta-
sediments, sometimes filled with earthy
iron oxides. Sericitic alteration in the
rhyolite dikes was noted at several
localities. In addition to the sericitic
alteration, the whole McFarland Canyon-
Story mine area has undergone extreme

silicification. Quartz veins and
indications of quartz veining are seen
everywhere. The hilltop above the Story

mine contains a vertically dipping zone of
silicified metasediments 3 to 5 m (10-15
ft) wide that strikes N. 50° E. for approx-
imately 100 m (300 ft). This zone,
although totally silicified, still retains
much of the metasedimentary features as
bedding, volcanic clasts, and pyrite
casts. Quartz veins and stringers cut this
unit in every direction and range from
several millimeters to several centimeters
(0.2 to 1.0 in.} wide. Intense chloritization
of the metasediments is common in areas
of silicification. Jasperoid is also common
in the area of the Story mine as red and
red-brown zones and bands with yellow
and yellow-brown iron oxides on fractures.

The quartz veins in the McFarland
Canyon-Story mine area range from
discrete veins to pods and stringers. Some
are sulfide bearing, vuggy, and "eaten out"
appearing where the sulfides have been
removed. Chloritized metasedimentary
rock fragments have been caught up in the
veins near the Story mine. Some frag-
ments are further altered to earthy dark-
brown iron oxides and finally the quartz
veins and pods are left with voids as the
iron oxides weather away. All stages of
this process can be seen in the area of the
mine.

The silicification in the McFarland
Canyon-Story mine area extends for as
much as several kilometers (miles). Sili-
cified rocks were observed as far as 3 km
(2 mi) to the south where a sample
(MZ565R, Tables 1 and 6) contained traces
of the geochemical suite related to the
mineralization at the McFarland Canyon-
Story mine area.



Table 2.--Atomic absorption analyses of arsenopyrite bearing samples from

McFarland Canyon, from the Story mine, from selected areas in the Mazatzal

Wilderness Area, and from an area south of the Hells Gate Roadless Area,
Maricopa, Gila, and Yavapai Counties, Arizona

[A1l1l values reported in parts per million. See Table 1 for description of
samples. (The following qualifiers are used in reporting the data: N, not detected
at the 1limit of determination; <, detected, but below the limit of reproducible
determination for the standards used; >1, present at greater than 1 percent and
exceeded the detection limits of the method of analysis; and, ( ), interference in
analysis.)]

Sample Te Au Ag Hg Bi Pb Cu Zn Sb cd

McFarland Canyon

MZ536R 0.9 0.2 0.6 0.12 N 10 60 20 N 0.2
538RB 17.0 7.0 >1 4,6 470 >1 >1 >1 >1 56
538RC 11.0 0.3 9 0.02 1,000 >1 290 80 300 2.7
538RD 16.0 3.9 31 0.16 680 >1 650 450 450 7.3
544RB 0.9 17.0 >1 0.5 350 >1 >1 250 >1 12

Story Mine

MZ540RA <0.1 2.8 >1 1.6 N >1 290 500 180 10

554RB  24.0 13.0 >1 1.2 190 >1 470 140 110 11

Mazatzal Wilderness Area

MZ442R (9.3) 0.05 435 38.0 1600 3,000 69,000 2,400 >1 90
442RA 1.3 0.1 135 0.2 680 8,300 5,400 400 >1 25
442RB (5.5) 0.1 575 90.0 4,300 30,000 77,000 7,800 >1 170
476R1 1.0 0.6 3 (2.0) 440 180 500 60 5,200 2

Hells Gate Roadless Area
HGO91RA 1.5 4.9 6 890 70 240 >1 400 5,800 49

1))



Table 3.-—Atomic absorption analysis of secondary arsenic mineralization in
rocks from McFarland Canyon, the Story mine, from selected areas in the
Mazatzal Wilderness Area, and from an area south of the Hells Gate
Roadless Area, Maricopa, Gila, and Yavapai Counties, Arizona

[A11l values reported in parts per million. See Table 1 for description of samples. (The
following qualifiers are used in reporting the data: N, not detected at the limit of
determination; <, detected, but below the 1limit of reproducible determination for the
standards used; >1, present at greater than 1 percent and exceeded the detection limits of
the method of analysis; and, ( ), interference in analysis.)]

Sample Te Au Ag Hg Bi Pb Cu Zn Sb cd As

McFarland Canyon

MZ544RA 2.7 0.25 12 0.42 120 170 75 60 200 1.3 300
547RA 0.7 0.4 0.8 0.40 4 320 70 350 210 2.2 >1
549RA 0.2 2.0 3.6 0.40 20 20 230 70 130 0.1 1,100

Story Mine

MZ495R 1.1 2.25 85 2.5 1 3,300 290 860 1,400 34.4 >1
495RA 0.8 4.9 176 2.0 1 3,300 1,700 710 1,200 264 >1
495RB 1.2 <0.05 74 1.3 N 890 710 21,000 400 10.6 1,600
495RC 1.5 7.1 216 14.0 N 7,000 200 930 600 324 >1
553R 0.6 8.0 >1 4,0 2 >1 1,000 >1 >1 76 >1
554R 0.4 1.5 >1 0.55 <2 >1 100 1,000 >1 59 >1

Mazatzal Wilderness Area

MZ442RC (9.4) 0.15 790 13.0 2,200 6,500 38,000 950 >1 20 >1
442RD (7.5) 0.05 450 50.0 1,300 4,700 58,000 2,100 >1 60 >1
442RI  (10.0) 0.10 460 24.0 730 4,900 27,000 900 >1 25 >1
454RB 2.5 0.25 >1 0.6 >1 >1 >1 320 >1 >1 >1

Hells Gate Roadless Area
MZ491RA 0.3 N 12.8 0.9 140 17,000 65 300 48 2.35 >1
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Table 4.——Atomic Absorption analysis of pyrite bearing rhyolite and
metasediment rock samples from McFarland Canyon, Maricopa County, Arizona

[A11 values reported in parts per million. See Table 1 for description of samples. (The
following qualifiers are used in reporting the data: N, not detected at the limit of
determination; <, detected, but below the 1limit of reproducable determination for the

standards used. ]

Sample Te Au Ag Hg Bi Pb Cu Zn Sb Cd As
Rhyolite
MZ539R 0.1 N 0.1 0.08 N 5 15 5 2 0.1 300
546R 0.1 N 0.1 0.04 N 10 20 15 2 N 70
Metasediment
MZ538R N N N <0.02 N <5 30 110 3 0.2 70
544R 0.1 N 0.2 0.02 N 5 55 150 18 1.1 130

» (10)



Analysis of rock samples with pyrite
being the only observed sulfide do not
exhibit many indications of the geo-
chemical suite associated with the arseno-
pyrite mineralization. Analyses of two
samples of the rhyolite dikes and two
samples of the meta-volcanoclastic sedi-
ments that appear to contain only pyrite
showed no detectable gold and very little
arsenic (Table 4). The absence of the
geochemical suite associated with the gold
and arsenopyrite suggests that the pyrite
probably belongs to a separate mineral-
izing event, possibly associated with the
intrusion of the rhyolite dikes. In the
study of the Mazatzal Wilderness area
pyrite mineralization was not commonly
observed; where observed it was generally
barren of the trace elements found in the
mineralized areas in the Payson Granite.
This also seems true in the McFarland
Canyon-Story mine area.

The combination of field
vations and chemical analyses of rock
samples suggest another model for the
mineralization seen at the McFarland
Canyon-Story mine area. This model is
related to the emplacement of the Pro-
terozoic Payson Granite. Geochemical
studies done during the study of the
Mazatzal Wilderness indicate that the
Payson Granite is a tin granite and a late
hydrothermal event was part of its
emplacement history. This late hydro-
thermal phase included the deposition of
complex copper-silver sulfosalts and
arsenopyrite containing antimony, lead,
gold, mercury, bismuth, and tellurium; the
same geochemical suite found in the
M cFariand Canyon-Story mine area. This
suite is common to all mineralized areas
found in the Payson Granite, thus it seems
logical to assume that the arsenopyrite-
gold mineralization seen in the McFarland
Canyon-Story mine area is also related to
the late hydrothermal event in the Payson
Granite. Several other observations sup-
port this model. Arsenic is also the most
abundant trace element in the mineralized
areas observed in the Payson Granite,
commonly in the form of arsenopyrite
veins and as secondary scorodite. Table 2
shows the similarity of trace element
content of arsenopyrite samples from

obser-
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mineralized areas in the Payson Granite
and arsenopyrite sampies from the
McFarland Canyon-Story mine area.
Table 3 shows this same relationship in
samples of secondary mineralization from
these areas. There are also structural
similarities. Mineralization in the Payson
Granite occurs along northeast trending
structures that, for the most part, contain
quartz veining; a similar situation exists in
the McFarland Canyon-Story mine area.
Also, mineralization related to the Payson
Granite in the Mazatzal Wilderness and
south of the Hells Gate Roadless Areas
often extends out into the surrounding
metasediments along the northeast-
trending structures. The Sheep Mountain
fault, less than 2 km north of the
McFariand Canyon-Story mine area, is a
major northeast-trending structure, that
cuts the Payson Granite. Mineralized
areas near the fault contain the diagnostic
geochemical suite.

Two other elements related to
arsenic-gold mineralization are bismuth
and boron. Bismuth occurs in virtually all
the arsenopyrite samples collected during
this study and in arsenopyrite samples
collected during the study of the Mazatzal
Wilderness Area (Table 2). Bismuth is
commonly found in sulfides related to tin
granites (Taylor, 1979) and its presence
here provides another tie between the
Payson Granite mineralization and that
observed at the McFarland Canyon-Story
mine area. Boron was also common in
samples from both areas. In areas of
mineralization in and around the Payson
Granite, tourmaline was observed as vein-
lets, large clots and rosettes, and as frac-
ture and surface coatings. Although no
tourmaline was observed in the McFarland
Canyon-Story mine area, twelve of the
mineralized samples contained 0.2 % or
greater boron. |In this geologic environ-
ment tourmaline is the only boron mineral
that would be expected and it is assumed
that it is present. Another element
common to all these areas is mercury.
Mercury occurs in amounts of as much as
90 ppm in complex copper sulfides found
in mineralized zones in the Payson
Granite, occurs in anomalous amounts in
almost all of the samples taken in this



study, and occurs as cinnabar in the
Sunflower mining district, adjacent to the
McFarland Canyon-Story mine area. This
cinnabar mineralization, although occuring
in the Proterozoic X rocks of the Alder
Formation, is not thought to be Protero-
zoic in age. More likely the mercury
mineralization is the result of mercury

being distilled from earlier deposited
complex polymetallic sulfides and
redeposited as cinnabar. Support for this
concept is found in the fact that

mercurian copper sulfides occur in the
lower levels of the Ord mercury mine
about 10 km (7 mi) east of McFarland
Canyon (J. N. Faick, 1959). This suggests
that the cinnabar found in the Sunflower
mining district, although Tertiary (?) in

age, had its origins in the late hydro-
thermal phase of the Payson Granite.
Conclusions
Based on field observations and

chemical data from this study and on data
from the study of the Mazatzal Wilderness
Area, the mineralization seen in the
McFarland Canyon-Story mine area is
thought to be related to a late hydro-
thermal phase of the Proterozoic Payson
Granite. The geochemical suite of
arsenic, copper, lead, and antimony with
gold, silver, mercury, bismuth, and
tellurium, associated with mineralization
in the McFarland Canyon-Story mine area
is the same elemental suite that occurs in
mineralized areas in and adjacent to the
Payson Granite. Similar structural trends
and extensive silicification and quartz
veining are common to both areas. The
Payson Granite is exposed within a few
kilometers (miles) to the north and east of
McFarland Canyon and is thought to be in
the subsurface in the McFariand Canyon
area. To test this model, detailed
chemistry of the rhyolite dikes to
establish their relationship, if any, to the
Payson Granite and alteration studies to
establish the relationship of the mineral-
ization in McFarland Canyon to mineral-
ization at the Story mine are needed. The
influence of the Sheep Mountain fault on
the mineralizing system is also unknown.

(12)
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Appendix
A total of 69 rock samples were
collected from the McFarland-Story mine
area and analyzed. For each sample, a

representative hand specimen was
reserved and the remainder crushed. An
85 g (3 oz) container of the crushed

material was pulverized, and reserved for
analysis. The remaining crushed bulk
sample was placed in storage. The
pulverized sample was analyzed by
spectrographic and atomic absorption
techniques.

Spectrographic results were obtained
by visual comparison of spectra derived
from the sample against spectra obtained

from standards. The matrix of the
standards is made from pure oxides or
carbonates. Trace elements are added to

the matrix so that the concentrations are
geometrically spaced over any given order

(13)

of magnitude, thus the range of
concentrations normally found in naturally
occurring samples are bracketted. When
comparisons are made with sample films
for semiquantitative use, reported values
are rounded to 100, 50, 20, 10, and so
forth. Those samples whose
concentrations are estimated to fall
between the above values are arbitrarily
given values of 70, 30, 15, 7, and so forth
(Grimes and Marranzino, 1968). The
precision of the method is approximately
plus or minus one reporting unit at the 83
percent confidence level and plus or minus
two reporting units at the 96 percent
confidence level (Motooka and Grimes,
1976). Values determined for the major
elements (magnesium, calcium, iron, and
titanium) are given in weight percent; all
others are given in parts per million
(micrograms/gram). Atomic absorption
analysis for cadmium, bismuth, antimony,
zinc, arsenic, mercury, gold, copper,
silver, lead, and tellurium were performed
on each sample. Table 5 lists all elements
determined, lower limits of detection and
references for methods of analysis.
Results from both spectrographic and
atomic absorption analyses are given in
Table 6. Sample localities are shown in
Plate 1.



Table 5.--Elements determined, lower limits of detection, and
references for methods of analysis for rock samples from the
McFarland Canyon-Story mine area, Mazatzal Wilderness Area, and
Hells Gate Roadless Area, Arizona

[pct (percent), ppm (parts per million)]

Clolumn Lower Limit of Detection
Designation Rock Reference

D.C. arc/spectrographic analysis by E. F. Cooley, C. Forn, and M. S. Erickson

Fe-pct 0.05 Srimes and Marranzino (1968)
Mg-pct 0.02 = eeeeeea. DO=mmmmmmmmmme—
Ca-pct 0.05 = ceeemeeeeeea DO--mmmmemmme
Ti-pct 0.002  eemeemeeeeoo DO--mmmmmmmmmm
Mn-ppm 10 0 eeemmmmceeeas DO-mmmmmmmmenm
Ag-ppm 0.50 e DO=mmmmmmmmmmem
As-ppm 200 eemeeeeoe- DO~-mmmmmmmmmmm
Au- ppm 10 e DO-mmmmmm e
B-ppm 10 e Do--ecemcemann-
Ba-ppm 20 SR R DO-mmmmmmm e
Be-ppm 1 emeeemeeeas DO-=cmmmmmm e
Bi-ppm 10 e DO-mmmmmmmmmmee
Cd-ppm 20 emmmeeeees DOrmcmmmm e
Co-ppm 5  eeeemeeceeee- Do---vcccccnne-
Cr-ppm 10 eeeemeo 1] ST
Cu- ppm 5  eececancaecaa DOmmcmcmmmemeem
La-ppm 20 eeemeeaeeas 1] .
Mo-ppm 5 e Do-----omoeee
Nb-ppm 20 o DO----mmommmme-
Ni-ppm 5  eeeeeeceeeaas Do--vucmcnancn-
Pb-ppm 10 s Do--=mmmmmmmeem
Sb-ppm 100 e R et
Sn-ppm 10 e Do--=cmmmmmeaam
Sr-ppm 100 0 eeeeeeeeeeas DO-=-==cmmmmmmmm
V-ppm 10 e DO--=-mmmmmmmmm
W-ppm 50 0 e DO-mmmmmmmmmmmm
Y-ppm 10 eeemeemeeeee- Do-~-encmcmanan
Zn-ppm . DO--=-—mmmmmmee
Th-ppm 100 memmeeemeees Do--emcemccnacn

Atomic Absorption Spectrometry
Cu, Pb, Zn, Ag, Cd, and Bi determined by R. M. O'Leary, T. Roemer,
. B. Arbogast, R. Leinz, and J. Grey;
Au determined by S. Royse and J. Grey;
Hg instrument determination by R. M. O'Leary;
Te determined by T. Roemer, B. Arbogast

modified from Viets (1978)

Clu- ppm 5
Pb-ppm 5  eeeemeeee- Do----cmnccee-
In-ppm 5 e DO--e-memeeeee
Ag-ppm - 0.05 = ceeeeemneee- Do---enccenen
Cd-ppm 0.1 e Do-=wmmmceoe
Bi-ppm 2 ettt H EE TP P
As-ppm 5 e Do--vcmcneana-
Sb-ppm 1 e Do-----ocmon
Au- ppm 0.05 Thompson and others (1968)
Hg-ppm 0.02 modified from Vaughn & McCarthy (1964)
Te-ppm 0.1 Chao and others (1978)
Colorimetric Arsenic determined by B. Arbogast
As-ppm 10 Ward and others (1963)

(14)



0001 0ns

002 0707 2<
Cco¢ 0002
0st G0¢
0st 0001t
0$ 0902¢
0! oct
00¢ 0ce
oot ot>
00s nne
00¢ 000’2
00s ons
002 0no‘e
00s oSt
(719 0st
02> 00072
0¢ otL>
one 0ns
00¢ 0ot
00¢ 002
002 0st
00 0007 2¢
0¢ 0s

00¢e 00072¢<
02> 0t

00s$ 0¢i
00¢ 0c0“1L
coe 0Cs
02> 0¢

oot 000/2<
00s 0ot
00¢ oot
0oe | ool
00¢ 0S4
00¢ oot
002 001
0001 0t

02 oot
0L’ 00e
s wdd-eg s wdd-g

‘e 30 | ¢ sem BlEp UOTJIdIOSqE ODFJwole 3Bujjiodaa uj pasn siajjjrenb ayy

ot

oz zZzzZ z2ZzzZ Z2ZZwnZ zzzZzZzZ z2ZzzZzxZ

z2ZzZzZ

N
N
N
N

$ wdd-ny

0no“otc<
00001¢<
00072
00071t
0nc-“ol«

000°01L<
00s
00072
006714
a00°¢

0007t
000°01<
000“¢

N

00¢

000701 <
000°0L<
00s

N
000°S

00!
0000t
N
0000t
002

00¢

000°01L<
000°01<
00001«
000’0L<

000$

N
00001
000”1
000“01L<

000“01<
0002

000°01<
00001«

s wdd-sy

0°0¢
0°N0s
0°0¢
0° 01
0°0lL

0°0st
0°01L

w o
.
-

oo
. e
o~

-z

o0 o
.
o NN

nwoo
.
g sl ¥aY

0°oot
0°0s
0*0%
0°0s

s wdd-By

0001
00076<
00¢e
oo¢

Qs

ost
00¢
0L
000‘1
0¢

0¢
0¢
oo2
0¢
0¢

oot
ost
ool
oSt
000714

00s
00¢
002
005$
00¢

00
00¢
00¢
000“1
coe

000“§<
00¢

0¢

0¢

coe

00¢
00U“’s<
0¢

e

s 1ad-)

oot
0ne*
oug*
0¢0°*
020°

0¢n*
00¢*
00¢°
002°
noe*

00¢°
ogt’
oolL°’
6oe-’
0s0°

£0°
sQa0°
09%2°
0Qs*
200°>

200°>
09¢°
S10°
09¢°
200°>

oot
oot
0o0t*
200°>
ootL*®

200°>
nns*
200°>
200°>
00¢*

QatL-
00¢°
0s0°
0oL~

s wdd-up

no°t
(U
02°
oL-
$0°>

ot*
0s°
0z
s0°>
s0°

$0°>
$0°>
§sn°
oL°
$0°>

s0°>
S0°>
L0
0s°
s0°

s0°>
L0°

S0°>
S0°>
§0°>

sg°
S0°>
s0°>
oL°
S0°>

S0°>
0s*
$0°
s0°>
50°>

0L
otL*
L0-
s0-

s od-e)

0s*
0s°
0¢*
0¢”
oL*

0s*
00°1
0s°
0
A

0
oe°
0¢e*
0s*
01°

ne*
20>
0¢°
0o0°t
$Q°

40°
0s°
$0°
0s°
s0°

o0e*
0s*
oz*
so°*
ne:

02°
00°z2
S0°
0ez°
(U

s0°
e
20°>
L0°

s ‘j10d-By

auly A101G-uocAue)) puejie o

. e« s
—

[eReoN«No =]

.
oN VNN O
—

-
~

cCoOOO0Oo [ejoRoNeNo]
.. « . * s o e o . .
ey O ~N O NN
~ -

O0o0O0o
-
NN N O

. . .
w O —
-

NO NO O
.

. .
O~ NOw
-

-

“ e e
“wmon~~
-

CcCoooo coocCcoo
.

00°0¢
uo°utL
00°¢

u0°02

s ‘j1ad-a4

02 0% Lt
91 Of LilL
8S 62 1ttt
LS 62 L
€S 62 Lt
£s om [N
€6 62 L1
26 62 LI
26 62 11t
2§ 62 V1L
86 62 (1L
0 0¢ 11t
0 0¢ (L1
0 0f Lt
0 0% Lt
L 0% Lty
¢ 0g Lttt
¢ 0f it
¢ 0% Lt
12 0f L1t
b2 0F LIl
L 0g Lt
bL 0oL bLL
91 0t it
S1 0% Lit
L1 08 Lt
21 0% Lt
2V 0€ Lt
L 0g i
L 0F L
L 0% Lt
gL 0¢ Lttt
92 0t il
92 0¢ i
22 0% LI
ol Uy Lt
6L NE 1L
ot UL Lt
6L 08 LIt
apnjibuo

€9 ¢S £f
6% 1S €%
st 8S ¢
Ll 85 ¢
81 8S €¢
g1 65 ¢t
8L 8§ ¢¢
21 €S ¢
%L S Y§
71 €S €%t
g 8% ¢
0L &5 ¢
oL 85 ¢£F
oL €S 1§
0L 85 €¢
9L £6 1§
9L 25 €€
91 €6 ¢
9L 89 ¢
bLogs g€
Lt 8% €¢
6 £S5 €%
67 LS §¢
%6 S t¢
27 ¢S it
€ §S f¢
gL 89 ¢
£l 65 §¢
¢l 85 §¢
gL 85 €F
gL 8BS ¢
2t £S £f
6 85 ¢
6 8BS €£F
L 8% €€
8f Ly &€
¥y 4§ fX
#% ¢S ¢X
8 LS £¢
apnine

LRARRAL
YESSIW
2651w
HLSSIW
AYO0SS W

YHOSS I
¥NHCGIW
CHEIGIW
YHE S 1MW
Uh9s W

HRYSIW
YHL9C 2w
LA ARE']
LEEERL
HGuG W

INYYGIW
Favrasln
YHSSGINW

YovGlwW
YHEYSIN

A ARA
HZ9G W
H198IW
YHOSG W
HO9$ 24

Y656 IH
INBGTSIW
QHEIGIW
JURTGIM
OHEGOIW

VURBTSIW
HEESTW
VHZES W
LEARRL
HOESIW

Jus Aoy
Erys9lW
YYSHITW

tGorlw

sdweg

[s¥sATeue Jo poylam 3yl jo SIJWJ] UOFID2I3P SY3J Papaadka pue Juddiad [ ueyl 133e2a3 Ie juasaid sjuawayl
.

43ddn 2yl ueyl 1938218 UOTIBIJUADUOD B Je Juasaad sjuawayd ‘¢ ¢ A
{pasn spiepuEls Y3 IO0J UOJIBUIWIAIABP 3[qyonpoadda jo JIJWIT 8

Ing ‘paldslop ) ‘UOTIBUTWIAILAP JO ITWIT Y B Pa3IdaIap jou ‘N e Tob Buinories oun)

vuozyly ‘sajjuno) yedeae) pue

*gysA[euUB U} aduaiajiajujy

v pue

‘e119 ‘edodjaey ‘eaiy ssaypeoy °3eH §,[T°H 94yl JO YINOS UAIR UB WOIJ puUB 'SBIUIAPTIM [BZIBZEY 9] U] SEIIB P3JDI[IS WO}

‘autw A103§ 3yl woiy ‘uokue) pueyie ol wolj saydwes ¥o01 jo sasATeur uoyidiosqe djwoie pue djydeadoildadsg-.-g syqey

¢3JWY] uorIBIqI[ED

:ejep djydeadoiideds Buyjiodsa uy pasn sae sajjjrenb Sujmoryoj ayl) +

(15)



01
N

0¢

$>
02

oL

St
0t
ot

s wdd-og

000¢
000’014
00§
001>
0oi>

002
0st
oui>
002
00>

001>
0o¢
N

N

00s$

00¢
oos’t

oo¢
N

002

zZzZzZzZTZ

N

00¢
00¢
00s$
000“¢

.

002
001>
002
002
N

0007¢
00¢

005”1t
000’¢

s wdd-q§

000702
Noov02<
0oQ“2
o0l

00s

0007
00s
0t

0s
00l

0st
0001t
0s

0
0st

noo“|
00002
T 00¢§
0¢
0%

00t
00¢
00t
000702
ot

0¢
000¢2
0002
00s$
0000l

0¢
St
0L
0s
0$

000702«
000°“¢
000“02
00002¢<

$ wdd-qg

¢
not
0t
ot
ot

ot
ot
0¢
0§
[$4

s>,
$>
<>
$>
$>

s>

N3t
s>

>
2
N
0l
6>

$>
0t
ot
(3
S

s>
0¢
$>
$>
<>

$>

02
02
02

s wdd-IN

ne>
ne>
ne>
0>
ne»

02>
ne>
02>
02>
2>

ne»>
02>
02>
ne>
g2>

02>
02>
02>
02>
02>

02>
02>
ne>
02>
02>

nz»
02>
02>
02>
02>

0>
02>
02>
ne»
02>

o¢
N
N
N

s wdd-gN

N 00l 002
N ng 00Ss°1
S ng no¢
N ne 00s
N e 02
N ng * 00¢
N ner 00¢
N ns¢ 00l
N 0t 00¢
N ne 0s
N ne> S>
N 0¢ oSt
N 0> Sl
N not 0s
N ne> 00¢
N ne> 004
N 02> 00042
N 02 0¢
N 0S¢ 001
N ne» 00§
N 02> 0s
N 0s 0¢
N ne> S
$> 02 00s$
N 02> [$]
N X4 02
s> ng 0001t
02 02> 0na“t
N 02> 002
N 02> 000“¢
N 02> 00¢
N 0§ 0s
N 0e> S
N ne> 00t
N 0s not
N 0g 00s
S 0s 0u¢
¢ N 0gu’t
St N 00§
s wdd-ony $ wdd-n $ wdd-n)

N S
0¢ 02
00s$ 02
02 S
N St
N oL
N oL
0S1 0¢
02 0s
N N
0¢ s>
N N
N N
N $>
N <>
N S>
N N
0¢ 194
goz. S
N N
N N
0¢ N
N N
goo‘’t $>
N N
N N
0s Sl
0¢ 01
N N
0z S
N $>
0s1 0¢
N N
N N
N S
00¢g S$>
0002 0¢
00¢ S
0og S
s wdd-1) ¢ wdd-0)

auly Ar0)g-uofue) puepe oy

panupuo) € 2|qe]

ost N
00e N

N 003°1t<

N 00t

0001
£ 01

02

z

og
H 0l>

z2zZz2Z
-4

0s

-4

001

zZZZzx2Z ZzZ Zz =z
ZZZOZ z

z

002
0og¢
00$

ozzzZZ

zzzz2Z

out N
0ot N
N N
oot

s wdd-py s

LAASRA
HESSIN
YOGS IW
HLSSTA
HY 0SS I

vings Iw
HOSSIW
BUASG I
YH69G 1IN
LA

B¢ 2w
YHLYSINW
HI9SIW
HOYGIW
YSYSIM

QUGN
ANYYSIN
Y9G W
xqqm~x¢
vag sl

LERARE
LRSS AR
LARARA]
Y095
LR AR

HOESINW
IHEF G IW
ONR{GIwW
JHETSIN
AYREGIW

YHEEGIW
HRISIW
YHLESIN
LRARRL
LEARRAL

dJds0%20

BYSOT LW
VS eI
45697 W

sjdwes

(16)



< 0°0n1L 7° §6° ns° i N 002 2067t 0¢ N 001 005“1 0¢ Y9SN
t< 0°00071 9° a0y 00°9 N 901 nnon‘nt ne N 0ot 20¢ 0¢ HEGGTW
L< 0°96¢ 0°0¢ 0s° 1 0z*t N 0st 002 0§ 0$> 001 001 0s H29$ 2w
Se 0°0¢.% 9° yi* n2*itL N 0¢ 002> 0t N 02 N N YLSSUIW
08t 0° 0% 1 /0" vttt N 0t noe»> N N St 002 N REQGSTw
b< 0°n22 €2 ne* 0Ly N 02 092 N N 0% 00§ N YOGS IW
QL2 0°7¢t N $9° 02°2 N 002 000’1 ot N 0¢ oot - ot BOGGIW
02 0°001L N ot N N 00t 002> 0% N 00§ N \_J N A6 TW
02 0°nge 2" 0%° no*e N 0s N ot N 0¢ N . N VHO9S W
13 € 09" e N 002 N ot N 02 004> 0t . oS TwW
SS Lt 9n° se° N 00¢ N 0¢ N 02 001> 06t LA ARA]
02¢ ' ny* ny* N 002 noas 0> N ne 0al 02 . \LPRARA]
02 L° %0° 1 N 0st nnez»> ot N 02 0N0“t 02 /76 1W
ctL 1°> 90" N N n02 N ni N 02 N N HA9G2W
St 71 AN Si* N 00¢ N not N 0t> 091> 0¢ HS 96 IW
1< [ 2n- nee N ot 912> ot> N ne N N JE9992IW
1< 6° 0s* 00 ¢t N N 00¢ N N 0tL> N N HH 2SI W
0l L2 29 s2° N 001 002> nt N 0¢ 004 N VHY94 W
S [ en: N N 002 N 0¢ N ot N N U999 1W
oL I 91 Si° N 0ot N 0s N at> N ot YHE2G 1MW
(% 2 90" N N 0S1 N ne N nt> 0Nt N BE96IW
c9lt 0°¢1t 0s°* 02°t N 00¢ 002> 0¢ N 00t 0001 0¢ H2IG1IW
{< 0°L> 20° N N N 002> N N 0l N N HL967W
C 1> 09°1 08°2 N 0s 000t N N 0¢ 00t 0! VYO 9SIW
S N 20°> N N N N N N ol N N LT A ]
S [ |0° N N 001 N ot N St 00¢ N B6ES IW
X9 g°9 80° 0g° ¢ N 002 00s¢ 02 N 0¢ 001> ot JUEYGIW
t< 0°91 9L” 06°¢ N 0¢ nns 02 N 0s N N OHBTSINW
(33 0°062 01t 20" ag° N N 002 N N 0ot> N N J¥ETS W
l< 0° 1< 0°¢l [PCAR ] 00°¢ N ooy 000’9 0t N [¢19 00t N AM8ES W
st 2°0¢L1 I 0% oL N 0¢ N 02 N N N 02 YHEGGIW
S> 0°0¢ N 20> N N ont N 02 N ont 002 N YBESIW
cs 0°09 091 0g* 0%° N 02 N 0?2 N 01 N N YYLES W
St 0°S6 [ 09° s0° N 0s 002 02 N Ot> N N HLESTIHW
0l 0°09 6° 2L, 0z N 00¢ N 0¢ neg> 0¢ 001> N HOS S IW
000“¢ 002 [ 00° 7t OL°¢ N 0¢ coue st N 0 cus 01> JUGER TN
068 To0Ke 2L og°t . S0°> N 0¢ 0ouU’OL< Ge N [ oot s “hECOTh
00¢“¢ 00t 8" 00°2 06°% N 0 WV N 3 0s 0elL M VHSCR T
00¢’¢ 062 [ 0s°2 6§22 N 02 0uL“ s uL> N Lo G0e ut> UG
ee wdd-q4 ee wdd-n)  ee wdd-e] Isul wdd-By ee wdd-ny s wdd-yy s wdd-iZ s wdd-uz s wdd-4 s wdd-p S wdd-A s wdd-ig s wdd-ug 9jdwes

auly A1o)g-uofue)) pueue o

ponuijuod ¢ a|qej

7



2]
N

ee wdd-ug

auly A101G-uoAue)) puepe O

1< L<
1< L <
0001 0et
002 S
1< [ 24
1< S6
1< €S
nge 22
0oLl ogli
1< 22
00¢ S
{< ote
L< Yy
0¢ 2
00¢ ote
1< not
1< L <
00¢ noe
negt gl
{ < 09
00% 9

L < 12
ost Y

L < 08l
002 1>
00¢ 4
1< 00¢
L < 0sY
L< 00¢
1< L<
-- 09
0¢ €
-- 061
nos a0t
-- N
-- 009
00971 cuw
-- guetL
-- 0071

2>
1<
2
1’39

000’1

0et

Z2z2z202Z

09¢
89
000“!
0L

-z Z

ee wdd-sy ge wdd-q§ ®e wdd-g

panunuo) ¢ ajqe]

00°66$
00°9¢
0€°?2
0e-
0¢°

08°2
00°¢1
0¢”’
oL°
oL*

02°2
oL*

02*

0L ¢
002t
otg°t
oLl
0L°

02°
0¢°
02°
00° 01l
09°

oL*
0$°$S
0¢°L
02°2
00°95$

oL°
02*
oLt
oL°
02*

ou°92¢
u9°olL
00792
02°9¢

ee wdd-p)

00" L<
00°t<
00°¢2
00°S
0" S

00°¢Y
09°¢
s¢”
09°¢
sL°

oL°t
08°
ot°
oL*
0s°¢

00°2$
00" t<
00°21
0z2°*

0e"

0¢”
08° 1
001
0*
s0°

oL*

00°s2
09° 1t
0376
00* i<

09"
N
0s*° Y
09"t
09°

QU 9L
0072
0091
00°SH

®% wdd-By

0001

02

S¢
0s2

0st

ol
06
0¢
00¢

0s2
0s?
0%
1<

U4 S TW
YEGSIW
H2LGQIW
HLIGSIW
HYBSS I

VHOGSIW
HOGGIW
OHemSIW
VYOG IW
Y696 21W

HEGIW
L FEARE
YeES TN
HO7GIW
LK AR

SERAARE
LER A AR
(LRI
Y994 2W
VHE"C2W

HEIGIW
LREARL]
*E9GIW
vd07SIW
LI ARl

6862w
IUEGHIW
948§ Gl
JUGLSIW
RYGESIN

VHESGIW
4Rt Sl
VH GG W
YLESIW
H9EGIW

JUSEI LA
€456
vas672d

Y22l

sjdwes

(18)



S >
$>

N

4

N

s wdd-2g

000014

000°¢

00075
000“01

0u0’s
000’5
000“0L<
00072
00072

z

Z2Z2zZzOZ

N

00¢
000°$
N

0001
00L>
N
00>

00¢
00t

s wdd-qg

000’02¢
0001

302
000’01
000“$

00072
000°¢
00070¢
QG0“sS
000’

ot

0¢
0s
0t
02
ot

0t

00¢
000/02¢
0>
000“s

0¢

0t

001
000°0¢
oot

s wdd-qg

Gl

St
$>

$>
$>
$>
$>
$>

nt

02
02
Sl
0l
S$>

>
206

s wdd-IN

0s

ue
0s
0¢
02>
0

ne>

ne>
02>
ne»>
02>
ne»

02>
nz>
n»
prad
02>

ne>
ne>
02>
02>
02>

s wdd-gN

St
0¢

0e
02
%4
St

ozZzZzZ2Z

zzzZzZ

z

(¥4
00G70¢c<

N

ealy ssa|peoy alet) S|oH

us
Oe
0¢
0
0¢

00¢
090402¢<
000¢02<

0o0‘0e<
LOGY0c<
00L 02¢<
000’02«
0uu’0c¢<

0s

0¢
N

ealy SSaWap[ipy [eziezely

ne>

92>
ne>
ne>
92>
92>

02>
neg»
ne»
32>
ns

N>
ne>
ne>
02
02

s wdd-oly s wdd-eq

0s

0L
0s
ns
0st
0t

L

0014
00771
>

ne

0s¢
S
02
002
0s

$ wdd-n)

N

ot>
0L>
oL>
00%

0t
0051

ozzz 2

s wdd-1) s

auljy A10)G-uoAue)) puepre ol

panujuod ¢ ajqe]

Gt
>
'l

ot

St
02
02
02
S§>

wdd-09

uot
(939
QU
oot
(/8

zz2zZz2Zz

zZzZzZzZ

s wdd-py

oSt

'

oot

000
0307 1<
uou“t

0o’
oo’ g
0us
00s
00¢

z

zz2x2ZzZ

zzz2ZzZ

02

zO0o0ZZTZ

$ wdd-ig

oS

L4
v

w0 o
.
- - -
v

wdd-ag

vilerz v

vyLb00H

14929 2%W
YIS IN
14227 w

(ETARRE]
A2
N2 IW
VY29lu
¥yerr L

469G Tw

JYI9S W
AYT9S TN
VY9GS IwW
LA AARA]
YE9SIW

NP w
NEIGW
LEARA ]
HeGC W
HESGUW

W/ GG TW
Wl d
LA ]
FINYSS2A
VHISS TwW

sjdweg

(19)



0S|
00%

02> .
00¢
000°¢

00075%
002
00072
000“¢
00¢e

02

002
002
oot
00t
0s

0¢

oof
ool
02>
002

002
00¢
002
00$
001

s wdd-eg

o¢
o)

002
0¢
00t

0¢
0s
0s
0t
0¢

0aore<

0s

oot
000”1
0os

ot .

0s

0ot
0002
02
000°2¢

002
09¢
0¢
00571
0¢

s wdd-g

N

(=)

-4

zzz22

zZzzZz=zZz2 z2Zz2zZzz

Znz2Z2Z

wdd-ny

000 ‘01¢

Ulu’0t<¢

000701<
000701<
000701<

000“0t<
000“U1L<
00070t<
000701<
000°01<

N

000t
002>
N

00¢
N

002>
noo-e
000701<
N

000“1t

002>’
00¢>
0007¢
00001L¢<
002

s wdd-sy

0'o!
0°0¢S1

0°ue
0°00%
0°000°“1L

u°ous
0°00071L
0°000“t
0°00¢
0°002

0" 00¢
N

0°002
0°0¢
0°0014

s wdd-By

o8
00042

0>
00t
0s

002
(VI
0s1
0st
0t>

00t

001t
00s“1t
00071
00¢
00§

00046«
000“¢¢<
not
002
002

000“1
00t

00072
000“2
000“¢

$ wdd-upyy

(-1

0s0°

So0'0>
00°01

00e” ue-
020" 00°s
00" s0°
$10° 50>
00> $0°
200°>  20°
$00° $0°>
200°>  Z0°

ealy ssapeoy ajet) S|[eH

valy SSaWApip [eziezepy

s10° ‘50>
0oez* ot
o0tL” o4°
n2o* ns°it
00¢* in°
209° s0°
$00° 02°
00s* no*o0e2
Qs0°* o’
200°> $0°>
00s* $0°
0¢ L0
oot” L0°
0t0° L0°
oot* ot*
020° si’

s Jad-1) s "10d-8)

panunuod ¢ 2jqef

51°0 o<
co°t 0°¢
20°> oo.cWi
Ste 00°0e
20°*> 0o°02
2u> 0u-°st
¢0°> 00°St.
0L 00°0¢2
og¢° 00°0t
00t _ __00°0¢
0s° 0°2
so° 0°¢
oL* 0°0l
Si* 0°s
oL° 0°s$
oL 0°t
otL* 0°¢
00°1 0°¢
0z* 0°0t
290° 2°
ne 0°¢
oL’ 0°!t
0e* 0°t
ot 0°2
0L 0°¢st
0e* 0°sS
“1od-Byy $ 'Jod-94

aulp Bouw-coacmu puepe O

of 1} 11}
91 21 it
€18 Lh
ol 2L 1L
&y LE ottt
Ly Lg oLt
47 Le Lt
Ly g ottt
47 Ly Lttt
&7 Lo Lttt
92 0% it
8 0f LI
8 ,0¢ tttL
g 0N¢ LI
g 0f it
82 0¢ LIt
27 0¢ Ll
8¢ 0% LIl
07 0¢ Lt
£€ 0% Lt
L2 0g it
s2 0% it
b2 0g Lt
22 0% Lt
02 0f L1}
02 0f L1
spmubuoy

os &1 ¥C
gL £ %t
by 21 %¢
Ly 21 ¢
25 vy
L 8 ¢
IX T A Y
L2 3 ¢
22 4 %
{2 % 9t
81 95 €¢
$ IS ¢¢
S ¢S f¢
£ 25 ¢
£ % £t
89 96 €t
82 2§ €¢
0f 2§ €%
2¢ 1S £¢
S¢ LS €%
LY LS 8
99 LS £€
S LS §f
Iy 28 ¢
€9 LS £¢
£y LS €€
epnuie

VYIGYT W
V¥L609H

Tyo/ 22w
gy9257IH
1427924

QuZrrd
JugrrA
BEFA A REY
\LT&A NI

Lra AR

HGOSINW

JEY9$ 1IN
GER AR Y]
YH99G W
Y9G W
LA AL

H29GIwW
YLOG 2w
095N
Y654 IH
HASSIW

LEAR R
Y9GS IH
YSGG W
ANYSQ2W
ALRAT A

sdwes

(20)



0001
072

08t

006“Y

0oL’
00§89
000-0¢
005°8
000“¢

ot
ol
1<
0t
1<

St
$>
0s
L<
141

ee wdd-qq

£9

00¢

000“¢2

uoo8s
000“8¢
000 2L
00v’s$

000’69

0°09

0°¢st
g°se
0° 02
0°¢8

0n°s>
0°0¢
0°08Y

£ op'
s .-
0°t (00°2)
§°2 09*
(0°01) 00" %2
($° L) 00%0s
(7°6) 00°S1t
(6°$) 00°06
£t 02

(£°6) 00°gg

0°t ee*
N 00°01t«
N 00°01t«
N oot
L 00*Q1L<
1> 09°
1> 2L°
N 92°
Le 00°01t¢
N oL*
L°> no*g
2° 81"
N 20°>
r (1
0° 92 02°14
b 2L

wdd-g§ sul wdd-By ee wdd-ny

06°7

09
se°
o*

s0°
1
0t*
ove
s0°

ot
N
0L°
no*gt
N

006G
0s

Qo¢

00G0L<

0§
St

ealy ssa|peoy ajed S|oH

001

00¢

00>

0¢
0fg
02

oi>
og
0L>
0t
0l

uoe
000714
o0u0“e

0007¢
00071
00001
0600°¢
00071

St
St
0t>

02
Jdi>
N

0t
N

ealy SSaWap[ly) [eziezepy

z

2222z zZzZzzZzzZ2z

zzZzZZZ

$ wdd-yj}

ol

0f
ot>
02
0¢
N

N
s
02
N
002

02
0s
N
001
02

s wdd-iz

00s¢

002>
00g
002>
0Q2>
N

nne>
noe»
0000t
092>
192

Nnoe»>
202
09¢
00
n9s

$ wdd-uz

ot

at
oL
N
Q2
N

0t>
02
0t

s wdd-A

auly A10ig-uofue)) puepre ol

panuyuoy g 2iqey

N

0s$>

zZz Z

z

=zzzz zZZzZzzZZ

zZzzzZZ

$ wdd-pp

ot

Gg

us
0ot
St

St
oL
ot
us
0>

0s

001
noz
092
one
0z

01
002
0¢
N
0l

St
st
oL
0s¢
0¢

$ wdd-A

oSt
oce

M
cos“t
N

0st
00L>
00L>
002

z

zo2zz22

102
00¢
00¢

N
00t

N
N
N
00s
oot

$ wdd-ig

00+

ue
00071t
61

a0y
Q02
[VIVR R ¢
0ug
Js

z

2L ZZ2Z z2Z2zxzZz

zzzz2

s wdd-ug’

V31642

YULGUCTH

1492974
LA AR RS
18279714

Q¥r71W
dJ¥277W
Ba29772W
v¥Zuy N
Y2717 1lW

LR AR4.

JY99S W
Y9G IH
YEY9SIn
¥99SW
¥E9GINW

4296 1IW
Y1961 W
4095 1IW
H6SS W
HE4S2aA

HeSGInW
H96 67w
YGSSINW
A9 9GS IW
VITSSIN

qdwes

(21)



- 1224

(37 - cue’s

ealy ssa[peoy aie0) S[joH

5s

008
6L
€S
st

9¢
0s»

ealy

e8¢ wdd-ug ®e wdd sy ee wdd-qs

auly A10)g-uofue)) puepe Jop

-- 002’s

ssowapipy [eziezely

Qs 2
002 S
ost N
091 N
00 0t
0%t N
0st {
0oLt S
1< 1<
ns 3
009 009
09 ot
02t 4
1< £
L< oLl
i< 9

panupuod ¢ 2jqel

ol se'r
0¢ 0069
O 2 00°¢
0ge 00°6¢
uue“t (009
Gle’c 09°0¢
00¢g“Y 00°u2tL
ugs 00" se
00971 00° L6
N N
N N
N N
N N
N N
N oL
N 0l*
N ot °
N 00" 1<
N N
l ne "¢
N 0e*
N oL°
2> oR*
06t 00° Lt
N tYthe
®e wdd.g ee wdd-p)

og'et
00°9

0o ¢

ouco9Y

00°05"
toToed
cOses
uu°sttL
(0°s¢y

Si°

oL°
0L
so°*
s0°
S0°

oL*
(U
00° i<
0L
00° 1<

0n° i<
s0°

00° 1<
00° i<
00° 1<

ee wdd-By

oog
009

g9
0eg
Qué

uoLe
Uso
Goe’e
Uy
oun*e

i}]
Ul
net
o4
oft

ee wdd-uz

VYIbPTIN
VeicO9H

1849¢71M
YIS YTIU
1829921

QY27 (N
IHCITEN
TAARL
YUYW

¥2791n

YSOSINW

JYI9GIN
QY9SN
VEI9SIW
Y99S N
YE9SIW

W2IGIW
HLI9GIN
¥0I6 W
HO6SS W
e GG IW

YLSSIW
HOCG W
YSGSIW
ANYGGIW
YY¥76S2H

odweg

(22)



