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INTRODUCTION

This report examines the Superior East thin sections'of igneous rocks.
It was done at the request of J.D. Sell {memo in Appendix V). The
igneous rock thin sections are from the drill holes in and about the
claim group shown in Figure 1. The locations of the thin sections
evaluated in this report and the availability of Pinal Schist thin
sections for future work are shown in Figure 2. 'Mostrof‘thegthin
sections were taken in the area of copper mineralization, a 2000
diameter area centered on A=1k. Only a few of the thin sections are
off the claim group, but the data gained from these sections. is
important to .the evaluation of the.geology within the claim group.

This report concentrates on’the igneous - rock petrography and alteration.
The texture and modal composition of each thin section were determined,
and this information became the basis for describing and categorizing
the igneous rock types. The alteration of each rock forming mineral in
each thin section was recorded; and, likewise, the alteration was
described and categorized. The rock type and alteration categories are
described in the following sections of this report, and remarks on the
igneous rock types and alteration encountered in each drill hole are
made in the last section of this report. The reports on the individual
thin sections of this evaluation are in Appendix |, and reports by others
are in Appendix |1,

An evaluation of the sulfide mineralization: and zoning patterns was not
attempted using the petrographic microscope. Such a study can only be
‘done by logging the core and taking selected samples at the time of
" logging. These samples would. then be evaluated with'a reflecting micro-
scope and: the results used to supplement the logging data. This is a
study that should be done. Coupled with structural logging, the sulfide -
~logging will give a far better understanding of the copper mineralization
than any other type of evaluation. : : :

Fluid inclusions of the igneous rocks were not examined at this time.
~ Earlier work, present in Appendix |}, found the fluid: inclusions in

A-2 (0.5% Cu) to be 99% two-phase inclusions (water with 10% to 40% gas) .
Thin sections from a couple of outlying drill holes showed rare, small
fluid inclusions. A fluid inclusion evaluation would get the best
results using the Precambrian schist thin sections and’ the heating-cooling
stage at the Reno office. ' ' ‘
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SUMMARY AND -CONCLUSIONS

The mineral composition.and texture of each igneous rock thin section was
described, and the descriptions were used to classify the igneous rocks.
The igneous rock types are: granodiorite, granodiorite porphyry, quartz
monzonite, -quartz monzonite porphyry, fine-grained granite, and quartz-
feldspar porphyry. The thin section evidence suggests quartz-feldspar
porphyry is the oldest igneous rock type, and there is a textural and
compositional continuum from granodiorite (older) to granodiorite
porphyry to quartz monzonute porphyry to fine- gralned grannte (younger)

The granoduor:te in the Schultze Granite stock, and its texture and com-
position are very similar to the granodiorite Sacaton Peak and Mlneral
Mountain stocks (Casa Grande to Florence). The granodiorite porphyry is:
a porphyritic phase of the granodiorite, and it is not clear if the drill
" hole intercepts of granodiorite porphyry represent a contact phase of the
stock or dikes from the stock. The quartz monzonite porphyry and fine-
grained granite are common dike rocks, and they occur in the drill holes
where there is strong copper mineralization.  Quartz-feldspar porphyry
dikes are not common, and they occur .in only three drn]l holes.

Three types of alteration were observed in the igneous rock thin sections.
In decreasing order of abundance in igneous rocks, they are kaolinite
alteration, sericite alteration, and biotite-orthoclase alteration.
Kaolinite alteration and sericite alteration were observed in all the
igneous rock types. Biotite~orthoclase alteration occurs only in the
quartz-feldspar porphyry. The kaolinite alteration is a pervasive form
of alteration while the sericite alteration is confined to vein. selvages.
Stronger kaolinite alteration is associated with higher copper grades
(Table 15). 'The same is probably true with sericite alteration, but it
would take detailed core logging rather than a thln section examxnat:on
to evaluate and utilize this relatlonshnp

This evaluatton of the igneous rock types and their alteration should be
an integral part of any evaluation of the Superior East copper deposit.

. However, a detailed evaluation of the sulfide mineralization utilizing
core logging and ore microscopy would be the most valuable tool for
exploring the Superior East copper deposit. An evaluation of ‘the alter-
ation in the schist and an evaluation of the fluid inclusions would also
be ‘helpful. When most of these evaluations have been done, the results
should be plotted on 1!'=200' scale cross sections and interpreted. The
resulting. interpretation should improve the success of future drilling.
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'ROCK TYPES

As prevnously mentioned the followang igneous rock. type c]ass;F:catlon was.
derived on the basis of textural observation and modal analyses (eye
estimates) from thin sections. The rock types are granodiorite (Schultze
Granite), granodiorite porphyry, quartz monzonite, quartz monzonite
porphyry, = fine-grained granite; and quartz-feldspar porphyry. All of
these igneous rocks are premineral in age and intrude the Precambrian
Pinal Schist. None of the igneous rock thin sections appeared to be post
mineral in age, and no thin sections of diabase were encountered. Not all
of the igneous rock intercepts had thin.sections made from them; so there
could be a rock type classification or two that has yet to be identified.

Granodiorite

Granodiorite occurs in three drill holes: -DCA-3A, LB-4, and A-12 (see map,
Figure 3). The granodiorite :in drill hole LB-4 is that of the Schultze
Granite stock. The granodiorite in drill holes: DCA-3A and A-12 are
probably. fault blocks off the outer edges of the stock.

The mineral composition {(mode) of the granodiorite is: 4% biotite, 56%
plagioclase, 19% orthoclase, and 21% quartz. The mineral composition of
the individual thin sections is ‘summarized: in Table 1. As a-double check,
a 116-point count was done on LB-4, 3410'; and the results were: 3%
biotite, 48% plagioclase, 16% orthoclase, and 33% quartz. The point
count confirmed the granodiorite composition of the rock, and suggested
‘eye estimates of the quartz content may be on the low side.

Table 1. Granodiorite Minefél Composition

: - Composition (% of rock) B Grain Size
Hole Depth = Biotite Plag. Ortho. Qtz. {mm)

DCA-3A y747 5 55 <15 25 1-3

"~ LB-4 2600 3 55 20 20 1-3
~ 3410 3 56 15 26 1-3

, 4850 3 57 20 18 1-3
A-12 5551 5 55 20 20 1-5
' 5623 __2; 55 25 15 1-3

Average 4 56 19 21 1

1
W

The -texture of the.granodiorite .is. hypidiomorphic granular, . The grain
size is fine to medium, 1 to 3mm, with little variation from section to -
section..” The plagloclase grains.are typically euhedral -to subhedrat.

The orthoclase varies from being totally interstitial -to part phenocrystal
{poikiloblastic) and part interstitial. Quartz is interstitial with local
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minor. phenocryst=like grains. The texture of DCA-3A, 4747', is interesting
because it varies from hypidiomorphic-granular to the initial stages of
porphyritic development (up to 10% fine-grained quartz-orthoclase groundmass).
Conceivably, this initial stage of porphyritic: development suggests the.
possibility of a suite of granodiorite textures that would be gradational

into granodiorite porphyry. : DU , . E

The -texture and composition of the granodiorite (Schultze Granite) is very .
similar to.that in the granodiorite of the Poston Butte and Florence '
Pediment drill holes (Sacaton Peak Granite and Mineral Mountain Stock).
The granodiorite at Poston Butte and Florence Pediment is composed of 9%
biotite, 0-2% hornblende, 52% plagioclase, 15% K-feldspar, and 23% quartz.

Granodiorite>Porphyry

) C3A . ‘
Granodiorite porphyry is present in DCA?Z%, A-2W; A-L4, and A-12 (see map,
Figure 3). The granodiorite porphyry has a mineral composition of 6%
‘biotite, 59% plagioclase, 16% orthoclase, and 19% quartz. The mineral
composition of the individual thin sections is summarized in Table 2.

_Table 2. Granodiorite Porphyry Mineral Composition

Composition (% of rock) -

Hole  Depth. Biotite Plag. Ortho.  Qtz.
DCA-2A 15471 | 6 64 12 18
A-2W 4910 8 52 20 20
A-4 - 6612,6656, 8 58 150 18

: 6657
A-12 _5k17 4 60 16 20
Average 6 59 16 19.

‘The texture of the granodiorite porphyry is obviously porphyritic with
76% phenocrysts, typically 1 to 4 mm in size, and 24% fine-grained,
aplitic groundmass, 0.2 mm in size. The texture of: the granodiorite
porphyry and the distribution of the minerals in the porphyry texture
are shown in Table 3. A characteristic of the porphyry is a high per-
centage of plagioclase phenocrysts, 1 to 4 mm size, comprising 55 to
60% of the rock. : : :

Table 3. Granodiorite Porphyry Texture and Mineral Distribution

Grain Size Phenocrysts = - » _Groundmass
- {imm) Plag. Quartz . .Ortho. Bio. Plag. - -Quartz - Ortho. Bio.
_Holex Pheno. " Gm, % Rock (% Pheno) (% Pheno) (% Pheno) (% Pheno) % Rock: (% Gm) (% Gm)} (%:6m) - (% Gm)
DCA-2A 2~6 ] 80) 80 10 5 ) : 20 >0 ; 50 4o 107
A-2W 1-4 .2 75" 65 15 10 10 25 10 35 55 ?
A=Y 1-3 .3 70 83 10 0 7 ‘ 30 0 35 55 10
. A=12 1-4 1 80 75 15 5 5 20 L= Lo 60 0
Average 1-4 .2 76 76 12 5 7 24 3 40 52: 5

#See Table 2 for depths of thin sections. o



The granodiorite porphyry has. the same mineral compos:tnon ‘as the grano-
diorite (compare Table 2 with Table 1). Likewise, the size of the
phenocrysts in the granodiorite porphyry is the same as the grain size

of the granodiorite. For these two reasons, it is apparent that the
granodiorite porphyry is simpTy'a~textured variation of the granodioriter

However, it is not clear if the-granodiorite porphyry is a contact phase

of the granodiorite Schultze Granite stock or dikes from the stock or

both. The granodiorite porphyry intercept in DCA-2A, 1540' to 1620', is
bounded by faults. The granodiorite porphyry in A-2W, 4910' to 4940' T.D.,
is open at depth. Likewise, the granodiorite porphyry in A-4, 6610' to
6664' T.D., is open at depth. In A-12 the granodiorite porphyry in the
5417¢ th|n section apparently grades into the granodiorite of thin sections
5486', 5551', and 5623'; and. the hole bottoms in granodlorlte at 5724'. '

Quaftz Monzonite

Quartz monzonite is present in three drill holes: DCA-3A, A-2, and A-12
as shown in. Figure 4. The quartz monzonite's mineral composition is
l'isted in Table 4. " | am not sure this quartz monzonite classification
actually exists. This classification may exist simply because of errors-
inherent in making eye estimations (particularly so in sections not stained
for K-feldspar such as DCA=3A and A-2), or it may exist because they are '
plagioclase rich members of the fine-grained granite classification (to be
described). :

Table 4. Quartz Monzonite Composition

‘ Composition (% of rock) ‘Grain Size
Hole Depth: Biotite Plag. Ortho. - Qtz. (mm)

DCA—3A 4512" 5 30 Lo . 25 L2-1

A-2 4394 3 32 35 30 - 2=

A-12 5368" 3 28 34 35 51
Average L 30 36 30 .2—]

The texture of the quarti monzonite is fine-grained hypidiomqrphfc'
granular. The typical grain size is 0.2 to 1 mm.

Quartz Monzonite Porphyry

Quartz monzonite porphyry is a common dike rock type. Ilt's mineral
composition is 5% biotite, 38% plagioclase, 32% orthoclase, and 25%
quartz. The mineral composntlon of the lndsvxdual thtn sections is
shown .in Table 5. '
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Table 5. ' Quartz Monzonite Porphyry Composition

Composition (% of rock)

Hole Depth - Biotite  Plag. Ortho. Qtz.
DCA-3A L33y 6 Ly 28 22
A=-2W - h242 3 50 27 20
A-2 . 4308 '3 hs 32 20

L4541 6 38 33 23

A-8 Li11? 6 39 32 23
: 4622° 6 34 36 24

A-10 : Los2'. 5 25 b3 27
: Loeh! .6 41 . 25 28
A-12 4589* 2 30 Lo 28
- 5393' _6 423 28

Average 5 38 32 .25

The texture of the quartz monzonite porphyry is comprised of 45%
medium-grained phenocrysts, typically 1 to 3 mm in size, set in 55%
aplitic-grahitic groundmass, 0.05 to 0.2 mm in size. The quartz
monzonite porphyry's texture and distribution of mlnerals inits
texture are listed in Table 6.

Table 6. Quartz Monzonite Porphyry Texture
“and Mineral Distribution

Grain Size : Phenocrysts . . Groundmass

10,

(mm) j Plag. Quartz Ortho. Bio. Plag. . Quartz. .Ortho. . Bio.

Hole® ~ Pheno. . Gm. %Rock ~ (3 Pheno) - (% Pheno) = {% Pheno). . (¥ Pheno) % Rock. (% Gm) (% Gm) (% Gm)- (% Gm)
_.DEA-3A .5-1 .05=.1 60 67 15 .10 8 40 10 507 507 2
A-2W 1-2. .2 60 75 10 10 5 - ho 20 25 55 -
A-2 1-3 A 50 75 .15 5 5 50 ©-15 125 60 -
12 .2 35 75 . 15 = 10 ‘65 18 27 . 50 5
A-8 t=2 .06 . 50 70 10 107 10" 50 10 32 53° 5
1-3 .06 35 50. - 20 20 10 65. - - 25 25 45 5
A-10 1-3 .02-.1 30 60 20 10 10 -~ 70 10 30 57 3
-3 A 50 73 ) 20 - 7 50 10 35 50 5
A-12 1-3 .2 25 75 15 - S0 75 13. 32 55 -
. 1-3 .5 60 65 20 5 10 - 4o 15 35 - 50 =
Average ~ 1-3 .06-.2 45 70 15 5 10 55 15 30 53 2

*See Table 5 for depths.

It is interesting to note that the composition-of ‘the phenocrysts
(Table 6) is very similar to that of the granodiorite. porphyry
(Table 3). Consequently, the difference in mineral composition

- between the two rock types is due to the abundance of fine- granned
~aplitic- gran:tac groundmass.'



.

Fine-Grained Granite

Fine-grained granite exists in drill holes A- -8, A= 9, A-10, and A-12A (see
Figure 5). Fine-grained granite has a mineral composition of 3% biotite,
17% plagioclase, 51% orthoclase, ‘and 29% quartz. The mineral composition.
of the individual thin sections is presented in Table 7. E '

Table. 7. Fine-Grained Granite Composition:

: : : Composition {% of Rock) * Grain Size
Hole - Depth .  Biotite Plag. Ortho. "Qtz. - (mm)
A-8 ~ L726 3 15 50 - .32 Coub-3
- A-9 4026" 3 22 45 30 .2-2
. k159! 4 15 .56 25 =07
S L4734 4 15 . 51 30 o1=2
—A=10 3436 3 23 47 27 A=02
3697 3 22 45 30 <=3
3891 3 co15 47 35 A-07
4163" 3 15 50 32 : -1
4278 3. 25 42 30 .1-3
A-12A 4129 2(?) 15 © 58 25 3-.6
' k195! 2{(7) 10 68 20 =02
he27* 2 15 W 35 52
Average 3 17 51 29 .1~2 Range
.2-.7 Av

The texture of the fine-grained granite is somewhat variable. The
texture is hypidiomorphic-granular but grades into allotriomorphic-
granular in sections where the orthoclase is less euhedral. In addition
the granular texture grades into varying degrees of porphyritic texture.
A few of the fine-grained granite thin sections are sufficiently

.~ porphyritic to be called granite porphyry.

Quartz-Feldspar Porphyry

Quartz-feldspar porphyry is a category of rocks that are too fine-grained
to determine mineral composition. The thin sections of rock in:this
category are listed in Table 8. Typically 85% or more of the rock is
groundmass with a grain size of 0.03 mm and an apparent quartz-feldspar .
composition. The remainder of ‘the rock is 1mm-sized phenocrysts of ‘
dominantly plagioclase. The location of the drill hole intercepts of
quartz- fe]dspar porphyry are shown in Figure 6.
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Table 8. Quartz-Feldspar Porphyry Texture
and Phenocryst Composition

Grain Size ' Phenocrysts
’ _ “(mm). % of Plag. Qtz..  Biotite
Hole Depth Rock Name ‘ Pheno. Gm. Rock (% Pheno) (% Pheno) {% Pheno)-
A-8 - 3883" Quartz-feldspar .5-1 .o 15 85 “15° ~
porphyry R : Co
A-9  4202' Quartz-feldspar 1 .02 6 95 S5 -
porphyry : B
A-9 4580' Aphanite : - 020 - = =
A-10 - 3691'" Feldspar porphyry = 1 02 - 15 .90 - 15

One of the characteristics of this rock type is an abundance (5-15%) of
fine-grained biotite, most of which appears to be secondary. About half
of this fine-grained biotite occurs in pseudomorphs of an elongate mineral.
that was probably primary biotite or possibly hornblende. ‘

Rock Type Comparisons.

There is a resonable textural and compositional .continuum from granodiorite
to granodiorite porphyry to quartz monzonite porphyry to fine-grained
granite. The features that give evidence of the continuum are summarized
in Table 9 and shown in detail in Tables 10,11, 12 and 13.

This continuum of texture and composntion may reflect the actual sequence . .
of intrusion. Although there is no convincing thin section evidence as to
which rock type was first, the-granodiorite. (Schultze Granite) was probably-
the first to be tntruded and fnne graaned gran|te the last

The quartz monzonlte and quartz-feldspar rock types are not lncluded in the
continuum. . The quartz monzonite rock type was not included because it is
too poorly defined. The quartz-feldspar porphyry rock type was not included,
because alteration evidence suggests it predates the other .rock types.. The
quartz-feldspar porphyry may be pre-Mesozoic in age. :

" Table 9; Textural-Compositional Continuum

FEATURE ' ) ROCK TYPE SIMILARITIES - ; SEE TABLE ‘
; ; .. ey . FOR DETALLS
‘Granodiorite  Granodiorite - Quartz Monz. Fine-grained e
Porphyry Porphyry Granite !
Texture:
Abundance of pheno: sized grains L Continuous Decrease it Table 10
Size of phenocryst sized grains o X Same X Same X - L : Table 11
Size of groundmass. sized grains : ) i X Same X Similar. X } . Table 12
- Composition: ‘
~Whole rock mineral composition ! X Same X | . Table13
Comp. of phenocryst sized grains X Similar - X Same X | . ~Table: 11

Comp: ‘of groundmass sized grains [ X . Similar: X~ . Same X 1 Tgble 12
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Table 10. TeXturai1C6mparisons

Grano-.- Grano. Qtz.Monz. - Fine-g.
diorite Porphyry Porphyry -Granite

Abundance Phenocryst-Sized Grains 100% C76% 45y . <15%
Abundance -Groundmass-Sized Grains 0% 24% - 55% >85%

Table 11. Comparison of Phenocryst*Sized Grains'

Grain Abundance Plag.v‘ ‘QuértZ' Ortho. . Biotite
Size = (% of (% of- (3 of (% of (% of
Rock Type. (mm) rock) pheno.) pheno.)  pheno.) pheno.)
Granodiorite 1-3 100 56 20 19 b
Granodio. Porp. 1-4 76 76 12 - 5
3 45 70 15 510

Qtz.Monz. Porp. 1=

Table 12. Comparison:of Groundmass-Sized Grains

Grain Abundance Plag. - . Quartz.  Ortho. Biotite
o Size (% of (% of (% of (% of (% of
Rock Type ~ (mm) gmﬁ) : gm.)  gm.) gm.) gm.)
Granodio. Porp. .2 -2k 0-10 Lo 52
Qtz.Monz. Porp. .05-.2 55 15 30 53
F-g. Granite 2-.7 >85 . 17 29 51 -3

Table 13. Whole Rock Mineral Composition Comparison

: S Plag. Quartz Ortho. Biotite
Rock Type v (3 : (%) (%) f (%)
Granodiorite : 56 21 19 4
Granodiorite Porphyry 59 19 _ 16 6
Quartz Monz. Porphyry 38 25 32 , 5

3

Fine-grained Granite 17 29 -5
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ALTERATION

An examination of the thin sections of Superior East premineral igneous
rocks shows two dominent types of alteration in the immediate area of

" copper mineraliztion. They are kaolinite alteration and sericite alter-
ation. An apparently minor type of alteration exists in the quartz-
feldspar porphyry, and it is biotite- orthoclase kaolinite alteration.

Judging from the collection of igneous rock thin- sectnons, the kaol:nlte
alteration is a pervasive dissemination type of alteration while most, if
not all, of the stronger sericite alteration is vein selvage type a]ter-
ation. The selvage nature of sericite alteration was obvious in 'a number
‘of thin sections and strongly suspected in a number of others. :

Kaolinite Alteration

Kaolinite alteration ‘of the igneous rocks is best dlsplayed in the area. of
copper mineralization, the area bounded: by A-2, A-9, A- 8, and A-10 (Figure
7). Typical kaolinite alteration consists of 50 to 100% replacement of
plagioclase by kaolinite. Kaolinite does not replace orthoclase, and the'
orthoclase is virtually always fresh outside of sericite alteration
selvates. Usually biotite is fresh or altered to muscovite, but this
‘muscovite alteration of biotite is be]leved to be related to sericite
a]teratlon

Virtually every rock type exhibits some degree of kaolinite alteration.
Most of the thin sections are either quartz monzonite porphyry or fine-
grained granite so most observations of argillic alteration were made in
“these rock types. A compilation of the degree of alteration in the various

rock types is in Table 14 (page 18).

Holes A-2, A-8, A- 9, A-10, and -A-12 all have good examples of kao]nnite
‘alteration. The kaolinite alteration and associated copper grades in
drill hole A-12 (and A-12A) are summarized in Table 15.

(Table 1h. Follows on page 18)

Table 15, Alteration ofilgneous Rocks in A-12

A-12 . " Plagio. Plagio. Plagio.  Biotite Ortho.

Depth ~ Rock Copper’ . Abund. Alter. Alt.Prod. Alter, CAlter.
(ft.)  Type Grade (% rock) (Zrepl.) (% rock) (krepl.) (%repl.)

) —T ' , - -
k129! f.g.gr |5 2% ) , ' !
4136' - pgm. wo o 15% ‘kaol 30% to
b195'  f.g.gr |® g o ~ o ]100% 5% ser. |100%

4589  aqmp S OVE) 15-30% altered
4627 f.g.gr {gT 9 - ' : : jto Essentially
4L826' f.g.gr M — %f% 1-7% kaol muscov. |  Fresh
5368'  f.g.qm e 1 0-3% se ' ’
5393'  qmp N 15%
- 5h17'  gdp To 7 15% Tr-5% kaoT|
5486' gd L 55% ‘L ~ }0-2% ser.
5551 gd 20 SR 2% cale. |Fresh
~ 5623"  gd o 5% Tr anhy,:
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In the kaolinite alteration the total kaolinite content of the rock varies
from 5 to 30%. Typically 1 to 5% sericite, 0 to 2% calcite, and local
traces of secondary biotite also occur with the kaolinite in the altered
plagioclase sites. Kaolinite selectively replaces the plagioclase by
starting in the cores of plagioclase phenocrysts and then, as its degree
of replacement increases, in the rims of plagioclase phenocrysts and in
the groundmass plagioclase. ' '

Sericite Alteration

Strong sericite alteration was observed in a number of thin sections. In
several of these sections it was obvious that the sericite alteration was
occurring along quartz veins or fractures in selvage form. A few thin
sections showed uniformly pervasive sericitization throughout the thin
section, but these are thought to be thick alteration selvages rather
than an area of pervasive sericitization

In every case this sericitization occurs in igneous rocks having varying
degrees of kaolinite alteration. Apparently the sericitization is
superimposed upon the kaolinite alteration. Commonly, the sericitization
is accompanied by disseminated sulfides and minor amounts of quartz (vein
flooding and/or alteration quartz). The effects of sericite alteration
are summarized in Table 16,

Table 16. Sericite Selvage Alteration

Alteration Kaolinite and minor Sericite with

Type sericite some quartz
flooding

Rock Igneous host rock, mostly Qmp and F-gq.Gr.

Type '

Alteration Fresh to strongly altered to Moderately to

of muscovite. Local minor chlorite |strongly to

Biotite and clay replacement. ' muscovite and/

or sericite

Quartz Vein with or without sulfides.

Alteration Moderately to strongly altered Strongly altered
of to kaolinite with minor to sericite
Plagioclase sericite and traces of calcite.
Alteration Fresh Weakly to
of strongly altered
Orthoclase ‘quartz sericite
Sulfides Sulfides with weak to moderate Stronger sul-
copper grades. fides and

higher copper
grades.
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One of the common characteristics of sericite alteration is the variable
grain size of the sericite. Some of the sericite becomes sufficiently
coarse and plately that it could be called muscovite. Occasionally some
of the coarser sericite formed with a rosette texture.

Some examples of sericite alteration are: A-10 4180', A-10 4614', A-2
4301°%, A-2 L412', A-2 L445', -and A-2W 4910f. Thin section DCA-2A, 1547!
has strong sericite replacement of plagioclase and strong muscovite
replacement of biotite. The DCA-2A geologic log describes the interval
from 1540' to 1620' as being fresh granite; so, presumably the DCA-2A,
1547 thin section represents sericite selvage type alteration.

No zone of pervasive sericite alteration, such as that observed at Santa
Cruz, exists in-the examined thin sections. ‘In all probability such a
zone exists in the Superior East project area, but it has yet to be
located. An examination of the thin sections used in this report provides
an inadequate data base to predict the location of such a sericite zone.
Predicting the location of a sericite zone will require logging the core
using appropriate logging criteria.

Biotite-Orthoclase Alteration

Biotite-orthoclase alteration affects the quartz-feldspar porphyry. rocks
(Table 8). This type of alteration is characterized by strong biotite
replacement of biotite (and/or hornblende) phenocrysts and weak orthoclase
replacement of plagioclase. The secondary biotite is fine grained and pseudo-
morphic. The secondary orthoclase partially replaces plagioclase pheno-
crysts in disseminated form and in vein selvages. Most, if not all, of

- the plagioclase not replaced by orthoclase is replaced by kaolinite.

The effects of biotite-orthoclase alteration are somewhat difficult to
assess because of the texture of quartz-feldspar porphyry. The phenocrysts
are fine-grained in size and sparse in abundance. The groundmass, 280% of
the rock, is aphanitic so its composition and alteration cannot be evaluated
with the microscope used in this report.

Biotite-orthoclase alteration is not exhibited in the other igneous rock
type categories. This is probably a function of alteration-intrusive
timing rather than a function of rock chemistry. The biotite-orthoclase
alteration appears to be the first alteration event, postdating the
quartz-feldspar porphyry dikes and predating the other igneous rock types
and the other alteration types.
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DRILL HOLE REMARKS

This section is composed of remarks about the igneous rock petrography
and alteration encountered in the individual drill holes. As previously
mentioned the descriptions of each thin section are in Appendix I.

A-2 and A-2W Drill Holes

The thin sections of A-2 (and A-2W) presented something of a problem for
petrographic descriptions. A number of the thin sections are in poor
physical condition because of cracked balsam, and some slides had too
small an area of rock to obtain a representative description. Many of
the thin sections are predominated by thick quartz veins and strong
sericite selvages along the quartz veins.

The igneous rocks of A-2 {and A-2W) consist of two types: quartz monzonite
porphyry and porphyritic quartz monzonite. Although there are not many
appropriate thin sections for texture and composition determinations, some
reconnaissance grade comparisons can be made. The compositions of the two
rock types are similar, but the quartz monzonite porphyry has a higher
ratio of plagioclase to orthoclase.

The quartz monzonite porphyry contains equal amounts of phenocrysts and
groundmass. The phenocrysts are typically 1 to 5 mm in size, and the
groundmass is 0.1 to 0.2 mm in size.

The porphyritic quartz ‘monzonite is composed of grains 0.2 to O. h mm in
size which are coarser than the groundmass of the quartz monzonite
porphyry. A small percentage of phenocrysts, 1 to 1.5 mm in size, give
the rock a weakly developed porphyritic texture.

The quartz monzonite porphyry of A-2 exhibits total replacement of plagio-
clase by kaolinite at 4242', 4308', and 4499'. The degree of biotite
alteration varies from fresh to totally clay altered. In all the sections
the orthoclase is unaltered.

A thin section of quartz monzonite porphyry at 4301' has strong sericiti-
zation of plagioclase, weak sericitization of orthoclase, and strong
replacement of biotite by muscovite. It appears that this alteration is
selvage type alteration associated with quartz veining.

Three thin sections of porphyritic quartz monzonite (L4394', L412', and
L4L5') are sericite and quartz-sericite altered, and this is probably
quartz vein selvage type alteration. Away from the stronger selvage
alteration the plagioclase is moderately altered to a mixture of
kaolinite and sericite.
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A-4 Drill Hole

Three thin sections of granodiorite porphyry in A~L4, 6610-6664'T.D.,
exhibit very weak chlorite-calcite-sericite-sulfide-anhydrite. The
total abundance of these minerals is 10% at 6612', but less than 5% at
6656' and 6657'. All the sections contain 1 to 2% magnetite and traces
of sulfide. There isno supergene oxidation and the interval averages
0.04% Cu and 0.0024% Mo. The composition of this porphyry is similar to
that of the Schultze Granite. Although definitely porphyritic, the
porphyry texture of A-4 6656' is gradational between the strongly por-
phyritic texture of A-4 6612' and the Schultze Granite (as in LB-4).
The weak chlorite-calcite and fluid inclusions suggest fringe alteration-
mineralization, while the texture of the porphyry and the presence of
anhydrite suggest the possibility of an interior position.

A-8 Drill Hole

The thin sections of A-8 igneous rocks show three rock types: quartz-
feldspar porphyry, quartz monzonite porphyry, and fine-grained granite.
The quartz-feldspar porphyry, 3883', is composed of 15% plagioclase

>> quartz phenocrysts and a groundmass that is too fine-grained to deter-
mine its composition.

Both thin sections of quartz monzonite porphyry, 4111' and 4622', are
typical of quartz monzonite porphyry in other holes, but these two
sections contain more K-feldspar phenocrysts. The K-feldspar pheno-
crysts make up 7 to 10% of the rock and 20% of the amount of phenocrysts.
In one section the phenocrysts are 1 to 3 mm in size and in the other

10 mm in size.

Thin sections of fine-grained granite are from 4L614' and 4726'. The
fine-grained granite is of the same composition and texture of fine-
grained granite in other holes. :

The alteration in A-8 is typical, total to near total replacement of
plagioclase by kaolinite with local strong sericitization in selvages
along veins. There are a few minor variations of this kaolinite alter-
ation. In the quartz-feldspar porphyry at 3883' an elongate mafic mineral
was replaced by secondary biotite; so there is 4-8% secondary biotite
associated with total (?) kaolinite replacement of the plagioclase. In
the quartz monzonite porphyry at 4111' allophane, probably of supergene
origin, occurs with kaolinite in totally altered plagioclase sites.

A-9 Drill Hole

There are two types of igneous rocks in A-9: porphyritic fine-grained
granite and quartz-feldspar porphyry. The porphyritic fine-grained
granite, as seen in thin sections at 4026', 4159', and 4734', is a
porphyritic variety = of fine-grained granite. Its porphyritic texture
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‘:’ - is composed of K-feldspar and/or plagioclase phenocrysts 1 mm to 2 mm
in size set in a quartz-K-feldspar-plagioclase matrix 0.1 mm to 0.7 mm in
size. Some of the K-feldspar phenocrysts exhibit Carlsbad twinning.

The quartz-feldspar porphyry occurs at 4202' in a 6' thick vertical intercept.
it is composed of 8% plagioclase phenocrysts (0.6 mm in size) and 1% quartz
phenocrysts set in an aphanitic groundmass 0.02 mm in size. The texture and
the apparent composition of this groundmass appears to be the same as the

rock called aphanite at 4580'. Although the aphanite at L4580' is not
porphyritic it is thought to be the same igneous rock as the quartz-

feldspar porphyry. Both the aphanite and the quartz-feldspar porphyry had

a former mafic mineral, biotite or hornblende, that was totally replaced by
secondary biotite.

Both the quartz-feldspar porphyry (4202'} and the aphanite (4580') exhibit
biotite-orthoclase alteration. As previously mentioned, secondary biotite
completely replaces a former mafic mineral. |In addition there is abundant
(10%) fine-grained biotite disseminated throughout the rock, and it appears
to be secondary biotite. Five to 8% of the rock consists of biotite-
orthoclase replacement veins that are up to 3 mm in thickness. Some clay
alteration was noted along one of these veins. Pervasive alteration is not
readily discernible because of the aphanitic texture of the rock.

The alteration of the porphyritic fine-grained granite in A-9 is typical of

that observed in nearby drill holes. Plagioclase is moderately to strongly
replaced by kaolinite and very small amounts of calcite. Biotite is fresh
‘:, except in one thin section where it was nearly totally altered to muscovite.

A-10 Drill Hole

There are three igneous rock types in A-10: fine-grained granite (3436"',
3697', 3891', 4163', and 4278'), feldspar porphyry (3691'), and quartz
monzonite porphyry (4052' and 4264'). The fine-grained granite has a
hypidiomorphic granular texture with most grains 0.1 to 0.3 mm in size.

The fine-grained granite is weakly porphyritic with 5 to 10%, 0.5 to 1.5 mm
sized phenocrysts in the upper three thin sections. The porphyritic texture
is more strongly developed in the lower two thin sections where 15%, 1 to

3 mm sized phenocrysts are present. Distinctive ! to 3 mm sized quartz
phenocrysts (eyes) are a characteristic of the lower two fine-grained
granite thin sections. These quartz phenocrysts are similar to those in
the quartz monzonite porphyry.

The quartz monzonite porphyry has 40% phenocrysts, 1 to 6 mm in size, and
60% groundmass, 0.02 to 0.1 mm in size. The phenocrysts are composed. of
66% plagioclase (1 to 3 mm in size), 20% quartz (1 to 6 mm in size), 9%
biotite (1 mm in size), and 0 to 10% orthoclase (4 mm in size). The
groundmass is composed of 54% orthoclase, 32% quartz, 10% plagioclase,
and 4% biotite.
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Feldsapr porphyry at 3691' consists of 15% phenocrysts (1 mm in size) and

85% groundmass (0.02 mm in size). The phenocrysts are composed of 90%
plagioclase and 10% biotite. The groundmass is too fine-grained to determine
its composition. There is abundant fine-grained biotite in the feldspar
porphyry. Some of this biotite is obviously secondary, occurring in clumps,
along veins, and in altered plagioclase sites. 1in the feldspar porphyry

most of the rock forming biotite is replaced by secondary biotite, and

most of the plagioclase is replaced by kaolinite with minor sericite and
biotite. A small amount of secondary orthoclase occurs in vein form.

The alteration of the gine-grained granite and quartz monzonite porphyry is
typical kaolinite type alteration. The plagioclase in these rock types is
10% to 100% replaced by kaolinite with small amounts of sericite, calcite,
and biotite. The plagioclase appears to be less altered with depth. The
biotite and orthoclase in these rock types are unaltered except where
sericite selvages are present. Every one of the thin sections of these
rock types has 1% to 3% quartz veining present.

A-12 and A-12A Drill Hole

There are three igneous rock types in A-12 (and A-12A): fine-grained granite,
quartz monzonite porphyry, and granodiorite (Schultze Granite). The fine-
grained granite occurs as £10' thick dikes above a depth of 4900'. The
granodiorite is part of an igneous rock intercept from 5450' to 5650', and

it may have been part of the Schultze Granite stock as the lower contact at
5650' is a strong fault. The quartz monzonite porphyry is at 4589'.

The fine-grained granite has a composition of 3% biotite, 15% plagioclase,

57% orthoclase, and 25% quartz. The texture is fine-grained, allotriomorphic-
granular with grains 0.2 to1mm in size. Many of the orthoclase grains
exhibit Carlsbad twinning.

The geologic log of A-12 describes porphyry from 5357' to 5650'. Thin
sections at 5368', 5393',.and 5417' are respectively quartz monzonite
(fine-grained texture), quartz monzonite porphyry, and granodiorite por-
phyry. Thin sections at 5486', 5551', and 5623' are granodiorite of
uniform texture and composition, and they have the same texture and com-
position as the granodiorite (Schultze Granite) in drill hole LB-4.

This granodiorite may have been faulted off the Schultze Granite stock as
suggested by rock type similarities and a strong fault at the lower contact
(5650' according to the geologic log). The granodiorite porphyry at 5417'
is simply the granodiorite with 20% 0.1 mm sized, quartz-orthoclase
groundmass. The quartz monzonite at 5368' and the quartz monzonite ‘
porphyry at 5393' are.either a contact phenomena of the granodiorite or a
separate intrusive phase.

The alteration ofthe igneous rocks in A-12 is summarized in Table 15. There
are essentially two types of alteration in the igneous rocks of A-12. In
the upper part of the hole, 4129' to 4627', there is 100% alteration of
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plagioclase to kaolinite >> sericite, and 30% to 100% replacement of the
biotite by muscovite. This alteration is associated with pervasive copper
grades of 20.3% Cu. Below 5417 in the granodiorite, the plagioclase is
‘very weakly altered to kaolinite-sericite-calcite~trace anhydrite. This
alteration is associated with weak copper mineralization having a grade of
0.01 to 0.09% Cu. This weak alteration and mineralization are suggestive
of the interior {(core) of the sulfide system.

Al~-1 Drill Hole

Drill hole Al-1 has one igneous rock thin section; quartz monzonite por-
phyry at 3261°'. This quartz monzonite porphyry has 20% phenocrysts, 1 to
3 mm in size, and 80% groundmass, 0.05 mm in size. The rock forming
minerals are unaltered except for some very minor calcite-sericite (2%)

in the plagioclase. There is 8% fine-grained biotite in the groundmass of
the porphyry, but it is primary in origin. It is often elongated, and it
may be the mineral now represented by elongate, secondary biotite pseudo-
morphs in quartz-feldspar porphyry.

DCA-2A Drill Hole

There is only one igneous rock thin section in DCA-2A, and it is of grano-
diorite porphyry (1547'). It was taken from an interval, 1540' to 1676',
described in the log as fresh Schultze Granite. The texture and composition
of this granodiorite porphyry is the same as that in A-4, 6610' to 6664’
(r.0.).

The DCA-2A 1547' thin section shows strong sericitization of plagioclase
and strong muscovite-magnetite replacement of biotite. Since the geoclogic
log describes the interval in which this thin section occurs as being fresh,
this sericitization is probably §elvage type alteration.

DCA-3A Drill Hole

Thin sections of DCA-3A igneous rocks from depths of 4334', 4512*', and 47477
were examined. The rock at 4747' is quartz monzonite porphyry. It is com-
posed of 60% phenocrysts, most being 0.5 to 1 mm in size. Forty percent of
the quartz monzonite porphyry is groundmass, and it has a variable 0.05 to

1 mm grain size. The quartz monzonite porphyry has moderate kaolinite
replacement of the plagioclase and weak muscovite replacement of the biotite.

Quartz monzonite at 4512' may be a compositional variation of fine-grained
granite. It has a 0.2 to 1 mm sized, hypidiomorphic granular texture and is
slightly porphyritic. The quartz monzonite is virtually fresh with only 2%
sericite-muscovite-clay al;eration. :
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At 4747' the rock is fine-to-medium-grained, porphyritic granodiorite.
The texture varies from hypidiomorphic granular to the initial stages of
porphyritic textural development with up to 10% fine-grained quartz-
orthoclase. Several 5 mm sized quartz eyes give the rock an obvious
porphyritic texture. The alteration in this porphyritic granodiorite is
very weak clay-sericite replacement of plagioclase.

LB-4 Drill Hole

Drill hole LB-4 penetrated unmineralized, unaltered granodiorite from 334!
to the bottom of the hole at 4860' T.D. This granodiorite is part of the
Schultze Granite stock that outcrops from the east edge of the Superior East
project to the west side of the town of Miami. Thin sections from 2600',
3410', and 4850' have an average composition of 3% biotite, 56% plagioclase,
19% orthoclase, and 22% quartz. The tecture is medium-grained, hypidio-
morphic granular, and the grains of plagioclase are typically 1 to 3 mm in
length., The plagioclase is commonly zoned with some weakly developed
polysynthetic twinning. The orthoclase varies from interstitial to
poikiloblastic (8 mm in size).

The texture and mineral composition of this granodiorite {Schultze Granite)
are typical of a Laramide stock having associated porphyry copper mineral-
ization. The mineral composition of the granodiorite is very similar to
that of the Three Peaks-Sacaton Peak-Mineral Mountain stock {9% biotite,
53% plagioclase, 15% K-feldspar, 22% Quartz, and 0 to 1% hornblende).

The fluid inclusions of LB-4 are the subject of a memo by F.T. Graybeal,
February 13, 1975. Graybeal found locally abundant, low temperature fluid
inclusions. The abundance of Type | inclusions is <1% and Types Il and |11
are absent.

- End -
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Magnetite

Epidote

Calcite

Sulfides -

Limonite"

 REMARKS:




SECTION EXAMINATION

25 2

- ALTERATION PRODUCTS

MINERALOGY gla

Hornblende
Biotite
Plagioclase
Orthoclase
Quartz

ROCK FORMING MIN.

Biotite

K- feldspar
Quartz
Sericite

Clay (fczt.)
Chlorite .
Magnetite
Epidote
Caicite
Sulfides
Limonite
MusceV,

MINERALS®

ALTER.. & MIN..

Pheno 35 7 i
=2 | 509




 MINERALOGY

S
=

Hornblende

Biotite

Plagiociase

Orthoclase

Quartz

ROCK FORMING MIN. . :

Biotite

K- feldspar

Quortz

Sericite

Clay (fjeod.)

Chlorite

MINERALS

Magnetite

Epidote

Calcite

Sulfides

Limonite

ALTER. & MIN.-

a-/oa"{ o S
s (5, F-Fme




- MINERALOGY

-~ ALTERATION PRODUCTS

oh
=

B
a
w

3

ROCK FORMING MIN. -

Hornblende

Biotite

Plagioclase

i

Orthoclase

Quartz

MINERALS

ALTER. & . MIN.

Biotite

K- feldspar

Quartz

Sericite

Clay [ jcool. )

Chlorite

Magnetite

Epidote

Calcite

Suifides

Limonite




-

sawpLE No. 2159

ARG s 5 TE
- ALTERATION PRODUCTS - /

- MINERALOGY 2| &
Hornblende :
Biotite
Plagioclase
QOrthoclase
Quartz

ROCK FORMING MIN."

Biotite

K- feldspar
Quartz
Sericite
Clay HZao?
Chlorite
Magnetite
Epidote
Calcite
Sulfides
Limonite

MINERALS

& MiN.

ALTER.




* MINERALOGY .

ch
=

Hornblende )

Biotite - ¢

Plagioclase

Orthoclase

Quartz -

ROCK FORMING MIN.

Biotite

K- feldspar

Quartz

Sericite

Clay

Chlorite

MINERALS

Magnetite

Epidote

Calcite

8 MiN.

Sulfides

Limonite

ALTER.




 THIN SECTION EXAMINATION

- ALTERATION PRODUCTS

" MINERALOGY | g
Hornblende
Biotite
Plagioclase
Orthoclase
Quartz

ROCK FORMING MIN.

Biotite
K- feldspar
Quartz
Sericite
Clay
Chlorite
Magnetite
Epidote
Calcite
Sulfides
Limonite

(7?5;7'1/0\

MINERALS

"ALTER. & MIN.

~REMARKS:

/oﬁxﬂ» ‘qu’ /oz { 54\/&@/ m




 sawpLe No._FT7EF
K, 4-rsf

ALTERATION PRODUCTS

£ e e R D e B S R D VD B

'MINERALOGY [ (%) [ (%) | AT | 212 15|8|3|5|2]|&|8|=
Hornblende

Biotite < /7 [ & *
Plagioclase | /57| 3 | RO + + it T
Orthoclase | £/ | 5| © 4
Quartz - | 2p 20

ROCK FORMING MIN.

"N

Biotite
K- feldspar . 7
Quartz ' v : ' »
Sericite / .
Clay - - yasi
Chiorite
Magnetite )
Epidote
Calcite
Sulfides .
Limonite - B o : .
(e (I ) £
=2

] §
: ‘M(A«S(_a«/

MINERALS

& MIN.

ALTER.




SAMPLE Nog"_f‘_J_’Q
He K - /f/é
 ALTERATION PRODUCTS

“MINERALOGY AT g

Hornblende
Biotite
Plagioclase
Orthoclase
Quartz

ROCK FORMING . MIN.:

Biotite

K- feldspar
Quartz --
Sericite
Clay
Chlorite
Magnetite
Epidote
Calcite
Sulfides
Limonite

MINERALS

8 MIN.

ALTER.

74‘»«,,007,/»/”17 f,,m;c, 05‘—'/5»,». i raminden




THIN SECTION EXAMINATION

: SAMPLE No.-S06 5/ 7/
SG K 3-/?&’6

prE | POST DEGRE - ALTERATION PRODUCTS

" MINERALOGY (°/o) (%) | AT Sl1Ll&ld S18 g 513
Hornblende ~)

I Biotite | 52| 17| go |4

% Plagioclase J77 707; + |42 + b

(ZD Orthoclase - | 2p? B = -7

S Quartz | : S0

[

i

X

o

o

T
Biotite , g '
K- feldspar 414 47

~ 1 Quartz

2 Sericite | Z

14 Cmy4kwd&mﬁ z /2

L

2 | Chiorite

= | Magnetite Z

2 | Epidote

= | Calcite , < Vo

&5 | Sulfides

E" Limonite </

H ety yns 2

| Musco |

" REMARKS:

GM Xﬁalg ZA.n
307%

Phéhé WA :L.ﬁ
7’6@ 207
Zw '




THIN SECTION EXAMINATION -

 awmew 677
L HEK B35

ere | PosT |oEsreE . ALTERATION PRODUCTS

 MINERALOGY (%) | (%) | AT | 8115|8186 8[3] /0

Hornblende
. | Biotite =z Z
% Plagioclase | 22 | /7 | /0 | T+ |t
o |Orthoclase ~ | 4.5 | 44| ‘ ' | 19
g Quartz | Bo | 30
o
£ , ‘
¥
(3]
e}
x©

Biotite . ' ' -f
. K- feldspar |
| Quartz
g Sericite /
o Clay kel 4
= | Chlorite
< | Magnetite T
Z | Epidote
Z | Calcite
@ | Sulfides N
o | Limonite - o B 7>
<< : g

= REMARKS}




THIN SECTION EXAMINATION

SAMPLE NO. _
G K2~ /79%

" o pre | POST |DEGR - ALTERATION PRODUCTS oo

S -V YO R IO N BV ) B R - o1
Hornblende

~ Biotite - -1 Z2

S | Plagioclase /5| o | /0D _ -+ |7 T : N

2 Orthoclase * | £ 7 | 4G | ‘ B _ To

$ | Quortz . - 25 | 24

[

"

x x

Q

o

©
Biotite )

; | K- feldspar

| Quartz

g Sericite Z

o | Clay ka,o»ﬁ;uil /2-

w

Z | Chiorite .

= | Magnetite | 24

2 | Epidote

= | Calcite

o | Sulfides

« | Limonite

g (% ons ; =2 .

< . 28

REMARKS




i SAMPLE N a
He K 2

o | ere | posT DEBRE ALTERATION PRODUQT.S
St et ALT | ALT | OF BB RS R -
 MINERALOGY | (%) | (%) | AT | 8 sl&|3151218|8
» Hornbiende
| Biotite 51 5| ©
?z= Plagioclase 25| 4. | B0 + |HE 1z
Q Orthoclase 43 F2 | o |+ r
S Quartz 27\ 27
i
£
X
Q
le]
x
Biotite Z )
K- feldspar
| Quartz
g Sericite 4 A< A
- Clay /7
Z | Chlorite
= | Magnetite |
2 | Epidote
< | Calcite Tr
d5 | Sulfides ,
e:_; Limonite Y
B (Dt Vi £/

RKS:

Pheno®30% __i

6o 7

20




| Hro

“THIN SECTION EXAMINATION

& SAWPLE No.£/62
e AR PSS

| pre | PosT |DEBR ALTERAT|QN PRODUCTS R
MINERALOGY - | (%) [ (%) | AT | 81 |5|8|3]6| 2|83

Hornblende

. | Biotite 21l 2| = Iz

g Plagioclase /51 /01 30| 17 s i

o Orthoclase SO 45

S | Quortz 1 22 1.2/

©

e

X

(8] ; -

o
Biotite ' ‘
K- feldspar 7

| Quartz

g Sericite - Musc. =/

= | Clay Koof s

w — )

= | Chlorite e

Z | Magnetite - <l

2 Epidote

Z | Calcite

o5 | Sulfides

3:.; Limonite

5 LG v

N Golo dit 7

- REMARKS:




THIN SECTION EXAMINATION

i Ao,
" SAMPLE No._Z/B80
. R A K  B3-/986
pre | PosT |DESR ALTERATION PRODUCTS : ? o
MINERALOGY [ (%) | (%) | AT | 8|2 |5|8[3|6|2|d|3|X
Hornblende
2_ Biotite o | f2o + e
S | Plagioclase 0 | oo + L+
© Orthoclase 0 | yoo + |+
< | Quartz 0 | —
o
4
X
O
o
i
Biotite
K- feldspar
| Quartz , £o /o7
2" Sericite <4
o | Clay Keot <
2 | Chlorite
= | Magnetite
2 Epidote
<= | Calcite
& | Sulfides <L
o | Limonite
L_t'—j é?ﬁ Vns -5
U Auseor Tr

- REMARKS:




 sAMPLE No.#2&F

; DEGRE ALTERATION PRODUCTS . :

§ _ OF Jelaslel ol 2l9l 2] &
~MINERALOGY ALT. i'% L18] S5 S8l 8IS
| Hornblende
. | Biotite 1l 4 0
Z [Plagioclase | 41 | 32| z0 | # |1
o | Orthoclase 25| 25| ©
% Quartz 28 | 28
&
S -
%

Biotite '

K- feldspar

Quartz
A | Sericite if
& | Clay 4
2 Chiorite T
= | Magnetite Y
2 | Epidote
< | Calcite Z
o | Sulfides T
o« | Limonite
b | Zasth. 2
< l@fk Up /

Wsewe | = | 7o

REMARKS: -

P/wha-ia—z __ﬁ
Ora | 207

Ples | 7

=1




A‘(ﬁk 3-/, é

POST |DEGRE ALTERATION PRODUCTS - \
S PRt ALT. | OF el sl ol af = otg] = 3
MINERALOGY [ (%) | (%) | AT [ 21|58 18({8|21&]|8]s
Hornblende
| Biotite y 2| 3
% Plagioclase 25| 22| /o -+ | +
© Orthoclase - | 42| 40 | T~ +
g Quartz 30| 30
o
e ;
v
'S) §
o
4
Biotite - : '
K- feldspar
| Quartz :
(7)) . .
&1 Sericite 2.
> Clay / /ool ) /
Z | Chiorite
< | Magnetite
2 Epidote
= | Calcite
o5 | Sulfides ‘ T
o Limonite
E My seo /2O Yo
< (;77Lz Vein : / :

- REMARKS:




THIN SECTION EXAMINATION-

 MINERALOGY

ALTERATION PRODUCTS

oh
=

ROCK FORMING MiIN.

Hornblende

Biotite

Plagioclase

Qrthoclase

Quartz

MINERALS"

_ALTER. & MIN.

Biotite

K- feldspar

Quartz

Sericite ?sttuwnsd.

Chlorite

Magnetite

Epidote

Calcite

Sulfides

Limonite




_ THIN SECTION EXAMINATION

A-124
SAMPLE No._F/BL
Hei, 3~/886

S | PO S T DEGRE : _ ALTERATION PRODUCTS .
ALT. OF el sl el 1 = - v
- MINERALOGY - (%) | (%) | AT Slela|3138|6 2|83
Hornblende A
_, | Botite A ZE .' H
g Plagioclase N z}{ o | /60 - |+
o | Orthoclase - |VA 280%/0 +
2 [ Quartz_ ' 208
x
e
¥
g
i
Biotite
K- feldspar
“ I Quartz
g Sericite - /0%
x| Clay £oof [ 7*
uj - :
= | Chiorite
= | Magnetite
2 | Epidote
= | Calcite
& | Sulfides
o | Limonite
lE: /74,4/»5 cat/ : 2
o A 1/

TS 7y bty i B o = el i




MINERALOGY

oh
=

a
]

ROCK FORMING MIN.

Hornblende

Biotite

Plagioclase

Orthoclase

Quartz

& MIN. MINERALS

ALTER.

Biotite

K- feldspar

Quartz

Sericite

Clay FKes

Chlorite -

Magnetite

Epidote

Calcite

Suifides

Limonite

REMARKS:




YEKX 2-/986

'MINERALOGY

.+ ALTERATION PRODUCTS - = i

Bio.

K-f.
Qtz.
Ser.
Clay
Chi.
Cal.

3
g

Hornblende

Biotite

+

Plagiociase

Orthoclase

Quartz

ROCK FORMING MIN. -

8 MIN. MINERALS®

- ALTER.

Biotite

K- feldspar

Quartz

Sericite

Clay kmﬂd

Chlorite

Magnetite

Epidote

Calcite Veews

Sulfides

Limonite

Ploascorr

REMARKS:




- MINERALOGY

-,
3

ROCK FORMING MIN.

Hornblende

Biotite

Plagioclase

Orthoclase

Quartz

MINERALS "

ALTER. & MIN.

Biotite

K-~ feldspar

Quartz

Sericite

Clay fasf.

Chlorite

Magnetite

Epidote

Calcite

Sulfides

Limonite

P v

Mu [TETA -

REMARKS:




THIN SECTION EXAMINATION

G ) FPG
~ ALTERATION PRODUCTS -+

ol 2
a
= lw

 MINERALOGY

Cal.
g

Bio.
K

Qtz
Ser.
Clay
Chl.

ALT.
Hornblende
Biotite < | 2o
Plagioclase /5 a2z +H
Orthoclase O] o |
Quartz 22

ROCK FORMING MIN. -

Biotite

K- feldspar
Quartz
Sericite
Clay
Chlorite
Magnetite
Epidote
Caicite
Suifides
Limonite

Rl fSen

MINERALS "

& MIN.

ALTER.

.;_REMARKS : -
5(9'2 sWa:t‘L mu-/"ﬁ* 7%?"




_THIN SECTION EXAMINATION

ROCK NAME 'SAMPLE NO. ,
i At A

o pre | POST DEGRE Lt ALTERATION ERODUCTS e
S Jax | AT oF | Tolal el =l leloly
 MINERALOGY (%) [(%) | AT | 812|583 S gialgls

Hornblende

Biotite 3 2 | Zo N

Plagioclase 28 24| /5 1 |+

Orthoclase - | 24 | 33 - - 1 -1 1 1

Quartz 25 | 34

ROCK FORMING MIN.

Biotite - -
K- feldspar
Quartz
Sericite -~ 2
Clay K 2.7. 7
Chlorite
Magnetite
Epidote
Calcite
Suifides
Limonite
o Y Z
Mrseoy e

MINERALS

& MIN.

+ALTER.

__REMARKS: | st




. THIN SECTION EXAMINATION

e S AT | oF [ ToTal T ol 1=
wneraoey | (%) | (%) | Az | 831518 818|€|5|8|32|%
Hornblende

= Biotite | | ©

S | Plagioclase 43| 28| /5 e “+ |+

o | Orthoclase 23| 22 . O

% Quartz | 281 28

i

£

x

(&)

o

‘ (2
+.| Biotite

.| K- feldspar :

-5 Quartz

9 | Sericite ‘ /

= [Clay_ zZ]"

E Chlorite

= | Magnetite /s

Z | Epidote -2 7

= [ Calcite 2

& | Sulfides |/

o | Limonite B

g ﬁ%ﬁ?ﬁ&iﬂ 4

a

- REMARKS:




- MINERALOGY

s
!
X

o
=

Hornblende

Biotite

Plagioclase

Orthoclase

Quartz

ROCK FORMING MIN.

Biotite

K- feldspar

Quartz

Sericite

Clay Kaof.

Chiorite

MINERALS"

Magnetite

Epidote

Calcite

2
=
&

Sulfides

Limonite

e —~K-F V4

ALTER.

/4/7‘?44/4'44»?‘} 2

* REMARKS:




THIN SECTION EXAMINATION

“SAMPLE No. 278G

e Me K 2SS
' ALTERATION PRODUCTS

" MINERALOGY | g
Hornblende
Biotite . : | 7r
Plagioclase : - =
Orthoclase '
Quartz

ROCK FORMING MIN.

Biotite

K- feldspar
Quartz
Sericite
Clay Hosb.
Chlorite -
Magnetite
Epidote
Calcite
Sulfides
Limonite

MINERALS

& MiN.

ALTER.




MINERALOGY - = : :
Hornblende
Biotite
Plagiociase
Orthoclase
Quartz

ROCK FORMING MIN.

Biotite

K- feldspar
Quartz
Sericite

Clay  #uf.
Chiorite
Magnetite
Epidote
Caicite
Suifides
Limonite

G by it s
m/;@(ﬁfl

MINERALS

& MIN.

ALTER.

- - REMARKS:




“THIN SECTION EXAMINATION

4/6 £ -/7%

'Z*E, PEST i VALTERATION PRODUCTS
LT | OF | Jel wl el 2l el =
mineraoeY | (%) | (%) | A | €13 |518| 85| 2|58 A
- |_Hornblende '
.| Biotite: 5l | 0
g Plagioclase s5| 521 5 77 |7 +-
o | Orthoclase - 25| z5| © ' %
% Quartz /5 | 45
i
£
X
Q
o)
®

Biotite

K- feldspar
| Quartz
9 | sericite . T
% Clay - 2
2 | Chlorite
Z | Magnetite /
Z | Epidote o
= | Calcite
& | Sulfides
o | Limonite
ud
5
<

REMARKS:

//Zeﬂw ;wmcoa ( /'fm) /é/w%/m.,,/m; W _,&
‘/Z%“ /{f lzémz, g R SR




;"‘SAMPLE NO. 2 26/
L HGK, /984

A=/

'MINERALOGY

- ALTERATION PRODUCTS

Bio.

Qtz.

Ser.
Clay

v

2
a
w

Chl.

o
=

Cal.

Hornblende

Biotite

Plagioclase

QOrthoclase

Quoartz

ROCK FORMING MIN. .-

Biotite

K- feldspar

Quartz

Sericite - srese.

Clay

Chlorite

MINERALS

Magnetite

Epidote

Calcite

& MIN.

Sulfides

Limonite

4

//Iw&

-ALTER.

- REMARKS:

Pheno

207 -2
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. THIN SECTION EXAMINATION

E 6/1.,0/'-’0"4/;&«/& W

“ sAMPLE No. /547’

He K, 3550
, . PRE | POST DEGRE e ALTERATION PRODUCTS x
: ool AT AT L OF | et wl el 2l =l al@l=l2
“MINERALOGY . (%) | (%) ]| AT 3 J1818 8 z g ua'_; 3 g é
Hornblende :
. | Biotite (o o | /oo | - g
g Plagioclase 4l 61 90 I
© Orthoclase - | /2 | // T, = =
s Quartz : /8 /B
i
d
X
o
o
[id
Biotite
K- feldspar
Quartz
A | sericite 58
<
a | Clay
% [Chiorite
= | Magnetite Z
2 | Epidote
Z | Calcite
& | Sulfides
o | Limonite /
b | fomen sclfll; %)
< | Mees cm/ééa_ ‘ 3
» REMARKS: B
: by : : el e o At
At Geto - Clitre, Only e i moelim
4&4— .S"éu/;g/@ fﬁ_,.c,é @c_/ zﬁ:s 7-4‘_ % % ::




_THIN SECTION EXAMINATION

'ROCK NAME

(;kLﬁJJ%Q ,yan,,} R % ..f"' , ISAMPLE.&O.m 334
(?o:.héé; MY\;&« Mp%) ‘ ‘»/4/.6!,/(, B~/986 :

| Pre POST |DEGRE <~ ALTERATION PRODUCTS L
sl e ALT | ALT. | OF Jel sl el i) 2l 3
'MINERALOGY (%) | (%) | A 'r'% L1513 g 5 4 a g g
Hornblende
= Biotite lr = | )57 . - -
S | Plagioclase dA4| 021 59 | e
o | Orthoclase - | 26" 28| : +
g Quartz . 22 | 22
i - '
£
-
O
o
[ :
Biotite
K- feldspar
Quartz
:'r') Sericite 2
& Cloy (kacllnl [7
2 Chlorite
= | Magnetite Z
2 Epidote '
= | Calcite
& | Sulfides
o | Limonite ,
E itses V. -/
<

- REMARKS:.

50%
50




 THIN SECTION EXAM{N‘ATION

cpwyxf; m;»&*

'ROCK NAME .

=

 SAMPLE NO.75/Z_ 45/2.

le’wnfr(; 5“’? ?/u«wﬁf) HG K, 3=/l

CE (Pl a omp

‘ “ pre | PosT |DESRE ALTERATION PRODUCTS Yo
- oSt D ALT | ALTL | OF el slel af 2l 219 213
wneracoer | (%) | () | AT | g3 2|8 8|8 2|B8 8 |8

Hornblende
. | Biotite EXE-
g Plagioclase Bcie] 2% e A T T | ¢
| Orthoclase 40| 2¢ o
% Quartz 25 | 24
o
e
¥
(5]
o
©

Biotite

K- feldspar

Quartz
A1 sericite i/,
<
@ Clay Vi
2 | Chlorite
= | Magnetite Vo
Z | Epidote
= | calcite (v, 145) 2
& | Sulfides
o | Limonite T
g Huscay /
2 -
. REMARKS: T R R ,

: FM t .m. zaﬁoua—, ! 940_.,..J (i‘/mm)/ J% g




- THIN SECTION EXAMINATION

SAMPLE No._F747

;;’N il

ROCK NAME
A6 7K 3 /;f/
i | ere | PosT DEGRE ALTERATION PRODUCTS
o b ALT | ALT. | OF el wl el 2= a2 =
MINERALOGY | (%) | (%) | AT | &l L(5| 818|612 8]38
Hornblende
. | Biotite S5 -
§ Plagioclase 55| 52 5 + |-+
o | Orthoclase - | /4" |£/ 4" | —
% Quartz 25 25 -
id ' ;
£
X
3]
o]
x© .
Biotite :
K- feldspar .
Quartz -
N1 sericite /
& | Clay 2
'sz_: Chilorite
Z | Magnetite e ‘
Z | Epidote
= | Calcite
o5 | Sulfides
o | Limonite ' ya
ui
5
<




THIN SECTION EXAMINATION

mcﬁt JM W SAMPL“E No. 2600
CHGK 28

PRE | POST DEGRE ALTERATION PRODUCTS
§ e B E YR A N T O I R S R S B O F
MINERALOGY (%) | (%) | AT 5 L1838 g r EU' B g 15
Hornblende -
.| Biotite : = |7
§ Plagioclase 55
| Orthoclase - | 25 : ’ : ' )
% Quartz - 20
§ Hnbogebrie | </ o
« ,ﬂ@hﬁhhﬁii =3 Lo : : . : i
§‘ fafydéiiy = ’
Biotite
K- feldspar
-1 Quartz
9 | Sericite ~
é Clay )
2 | Chiorite 7
= | Magnetite
Z | Epidote
Z | Calcite - “
& | Sulfides
o« | Limonite
E
1

- REMARKS:




THIN SECTION EXAMINATION .

SAMPLE NO. 3 _B4/0

CHEK 2- /?35
: 'ZF& pgs-r DEGFFS ALTERATION PRODUCTS )
R LT O Tl al - T =TT -
MlNERALQGY _ (%) | (%)| AT i% h.: g 3 g 5 g u: 8 o 4 4
Hornblende -—
= Biotite : s E . =
S | Plagioclase 55 A |
) Orthoclase - 75 | >
g Quartz | 26
- . _é
e /z!l,ac
X
o
o
©

Biotite _ 1 - ’
K~ feldspar .

Quartz
Sericite
Clay
Chlorite
Magnetite
Epidote
Calcite
Sulfides
Limonite

MINERALS

& MIN.

ALTER.

'REMARKS:




THIN SE_CTION EXAMINATION
AZ*{‘

 ‘{;{241;@ép;§h%;;:ﬁ;5 T}j $AMéLE No._ 752

HE K 2-/786

pre | posT |oEsre - -+ " ALTERATION PRODUCTS .

AT | AT | oF T Tl sl el xlot L]l
mneravoer  [(%) | (%) | Az | g |3 E| 8| &8|E|2|8|18] |~
Hornblende | —

.| Biotite L v ; AT

g Plagioclase 57 o - AR

w | Orthoclase - | 20 ~ ' owhY

% Quartz | /3 :

E /74/&57/{1’ ik

< Muscay, T
Biotite ' ' :
K- feldspar

, Quartz . ,

9 | Sericite T,

< :

e | Clay

% [ Chiorite 7z

; Magnetite

2 | Epidote

Z | Calcite 7

a5 | Sulfides

o | Limonite

[y}

5

g

REMARKS:!
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W, L. K.

JAN 21 1972
AMERICAN SHELT!NG AND REFINING COMPANY : :
Tucson ‘ Arizona

January 20, 1972

FILE MEMORANDUM

Petrographic Examination of ‘
Thin Sections from Core Holes
M-1A and A-4

Superior fast Project

Pinal County, Arizona

“Introduction

Seven rock samples, from Superior East Project, were submitted by J. D. Sell
on idovember 11, 1971 for thin section examination. The samples were notated
as follows by R. B. Cummings: ' :

1. Sample #1 (2981' depth) drill hole M-1A.
Porphyritic quartz monzonite fron slide block within H:ocene
Whitetail conglomerate

2. Sample #1 (6656' depth) drill hole A-4,
Porphyritic biotite quartz monzonite (?) or granodiorite (% ).
10-20% secondary K-spar (?), salmon-colored, as replacement band
along fracture planes and in phenocrysts. Trace of pyrite and chalco-
- pyrite.

3. Sample #2 (6602' depth) drill hole A-h,
Quartz biotite schist, well banded. Trace of pyrite and chalco-
pyrite. Could it be a mafic-rich border phase to the intrusive
(samples A-4-1 and A-4-6)7

L. sample #3 (6573' depth) drill hole A-4.
Cemented fault gouge. Could it be Whitetail conglomerate? Are
catoclastic textures prominent? What is the gray sulfide -~ is it
detrital? S

5. Sample #4 (6562% depth) drill hole A-4,
Silicic limestone. Could it be a siltstone?

6. Sample #5 (6445' depth) drill hole A-k.
~Silicic Iimestone breccia or siltstone breccia.

7. Sample #6 (6612' depth) drlll hole A-k.
Biotite quartz monzonite. IHighly sheared portion of equtvalent (?)
sample number A-bL-1 above.
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Thin sections of the seven rock samples were cut and examined last month.
At that time, a brief summary of the exam|nat|on was reported verbally to
Messrs., Kurtz and Sell.

Thin Section Descriptions

1.. Section M-1A-1
Texture: Medium grained, hyptduomorphtc granular.
Slight tendency to porphyritic texture.
60 percent (volume) plagioclase.

20 percent (volume) quartz. Some quartz '‘eyes'

5 percent (volume) biotite. Shreddy, little alteration to
magnetite.

Remainder -- mostly orthoclase.

Weak alteration of feldspars (oligoclase and orthoclase) con-
sisting of incipient clay and traces of sericite.

Reflected light shows 5 percent geothite and some jarosite staining.
Minor hematite along microfractures. Trace to 0.5 percent
disseminated magnetite. '

Conclusion: Veakly altered porphyritic quartz monzonite.

2. Section A-h-]

Texture: Medium grained, porphyry.

Groundmass accounts for 20 percent of the rock volume and consnsts
of 50:50 or more orthoclasc over quartz.

Phenocrysts mostly plagioclase, 75 percent by volume.

Quartz phenocrysts 20 percent of phenocryst volume. Locally some
large (greater than 1/4'') quartz '"eyes'

Less than 10 percent orthoclase phenocrysts.

6 to & percent biotite in groundmass.

Biotite shreddy, 1/3rd altered to chlorite.

Feldspar phenocrysts moderately altered 1/3rd to locally 1/2 of the
feldspar phenocrysts surface altered to sericite and lnc:plent
clay.

Reflected light shows traces of magnetite, limonite and groundmass
sericite.

_Conclusion: Weak to moderately altered quartz monzonite porphyry.
Traces of pyrite and chalcopyrite noted in hard sample along
microfractures. Salmon coloration along fracture planes appears
to be limonite ''dusting'' of quartz and plagioclase phenocrysts
(cross-cutting relationships noted under binocular microscope) .



-

File Memorandum v -3 - January 20, 1972

3. Section A-4-~2
Quartz-biotite-chlorite-sericite schist. Some quartz veinlets
parallel to and nearly at right angle to the schistosity.
0.5 to 1.0 (volume) percent, very finely disseminated pyrite and
chalcopyrite.
Conclusion: A good schtst Highly unlikely that it represents
a mafic-rich border phase of an intrusive rock.

L, Section A-4-3

Texture: Cataclastic.

Quartzite and quartz-sericite schtst fragments.

60 (volume) percent ferruginous (hematitic) groundmass.

6 (volume) percent disseminated, bluish-gray, fine grained,
opaque grains noted in groundmass believed to be chalcocite
(copper assay return from 10-foot interval in the fault zone
averaged over 1.5 percent, according to J. D. Sell).

Conclusion: Original rock type 7
Rock can be termed a cataclasite.

5. Section A-k-}4 :
Texture: Highly contorted, banded rock. HMylonitized.

Fine quartz crushed. Selective, goethite staining along bands.,
Opal along bands. Hinor chalcedony veinlets, fine Kaolln ? clay.
Conclusion: Mylonitized siltstone 7

6. Section A-4-5
Texture: Fine grained, banded (bedding).

Fine magnetite (locally oxidized) distributed along bedding.

Quartz augen structures developed occasionally along bedding
often with native copper concentrated along the edge of the
quartz augens and alongside recrystallized quartz bands (with
magnetite), :

Traces sericite. Bulk of rock fine clay-quartz aggregate.

Conclusion: Siltstone. Hative copper concentrated along bedding
and strong preference to deposit along edge of quartz-rich zones
locally recrystallized (augens common). Magnetite shows similar

detrital association with quartz.

7. Section A-4-6
Texture: Porphyry. Cataclastic. ‘
Groundmass is much finer than A-4-1 and accounts for 40 percent of
the rock volume.
70 percent of the phenocryst volume consists of plagioclase, 6 percent
biotite and the rest quartz (quartz phenocrysts are smaller than

those in A=4-1),
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Plagioclase phenocrysts are incipiently altered to clay. Biotite

phenocrysts shreddy, trace chloritization.
o Groundmass composed mostly of quartz and orthoclase.

Traces of sericite in groundmass.

Rock is shattered and vouned by carbonate (dolomute7) stringers
which cut groundmass, quartz and baotlte phenocrysts.

5 to 7 {volume) percent carbonate veining in rock.

No magnetite or limonite veining in reflected light,

Conclusion: Biotite quartz monzonite porphyry. Rock essentially
fresh (assuming porphyry texture is a primary feature).

) A \ N
' - ) X \’L&/{/}N\b

George J. Stathis
GJS:lad

cc: JHCourtright
WLKurtz =gy o ( ;
JDSell : oo
RBCummings
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? o R June 17, 1974

Memorandum to: J. D. Sell
From: F. T. Graybeal
Hydrothermal alteration in

A-1 and A-2 samples
Superior East Project -

sl Fourteen thin sections were examined in detail from two drill holes
(‘ in the Superior East area. All sections examined in this phase were from
' below "fault 2. Data sheets for both the alteration and fluid inclusion
studies are appended. ‘ '

Hole A-1

The six samples studied are schistose and all contain variable amounts
_ of quartz, orthoclase, biotite, sericite-muscovite, and sulfide. The
° : schistosity is accentuated by the formation of alternating layers of quartz-
- orthcclase and biotite-sericite. The schist is cut by quartz-orthoclase '
veins of uncertain origin, either metamorphic or hydrothermal, which gener-
ally parallel the foliation. The vein orthoclase usually contains some
extremely: fine-grained reddish inclusions which probably account for its
pinkish color. Some of the matrix orthoclase has a similar appearance
suggesting a similar origin. ‘

The biotite is generally elongate parallel to the foliation rather than -
in random orientation, suggesting metamorphic origin. However, in several
samples lenses of biotite are notably coarser grained and more abundant
where they are coincident with lenses of red inclusion-rich orthoclase.

This latter occurrence, perhaps 5-10% of the total biotite + orthoclase,
may be hydrothermal. - In several places, biotite is more abundant where
sul fides are more abundant. .

Sericite is often medium-grained (muscovite), is concentrated along the
foliation planes, and often cuts across biotite flakes. '

Anhydrite (2-10%) and calcite (tr-1%) occur in four of the samples.
Anhydrite is both disseminated and in the quartz veins and, in the sections
examined, appears to decrease in abundance with increasing depth. - Traces
of chlorite were noted in A-1-20. In addition kaolinite, possibly with
mixed very fine-grained quartz, is present in A-1-20. The presence of
moderate cataclastic deformation features makes it unclear whether the
e kaolinite is an alteration mineral or simply part of a mylonite.
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Fluid inclusions were examined in detail in four of the samples. In
all cases they were found to be very small, rare, and of the two-phase type
with liquid and a small gas bubble. A brief reconnaissance of the other two
samples revealed a similar population. No daughter minerals or gas-rich
inclusions were seen.

In summary, hole A-| appears to contain some potassic alteration. The
strongest evidence for this is the presence of locally abundant anhydrite.
The near absence of fluid inclusions of any type suggests that alteration
was not pervasive. Veins which crosscut the foliation are rare.

Hole A-2

The seven samples studied are mixed schist and granite porphyry. The
matrix and phenocryst textures of the granite porphyry, particularly the
quartz eyes, were rather distinctive and indicate that the aplite and
feldspar veins noted on the logs are probably all granite porphyry. The
orthoclase in the granite porphyry often contains abundant reddish inclusions
which | have found to be typically a hydrothermal alteration phenomenon. The
amount which is hydrothermal is unclear, but it could be 50 percent of the
total orthoclase in the rock. ' .

The sericite in the granite porphyry is clearly an alteration product of
plagioclase. The abundant kaolinite in A-2-6 may be a result of the moderate
cataclastic deformation of this sample, similar to that seen in sample '
A-1-20. Minor calcite is present in most of the granite porphyry samples.

The two samples of schiét in this hole both contain calcite and sample

A-2-7 also contains minor anhydrite and apatite. Both these latter two

accessory minerals are characteristic of potassic alteration assemblages
in other porphyry copper deposits.

Fluid inclusions are mostly small to medium size and are rare to common.
Two-phase inclusions (water with a gas bubble forming 10-40 percent of the
inclusion) generally ‘form about 99 percent of the total inclusions present.
The remainder are three-phase inclusions containing small but recognizable
daughter minerals particularly a small birefringent, blocky species. Several
inclusions contain an opaque mineral and several other anisotropic species
may be present. The overall abundance and type of fluid inclusions indicate
the presence of a hydrothermal fluid of low to moderate salinity.

In summary, hole A-2 appears to contain an uncertain but possibly
substantial amount of hydrothermal alteration minerals. This is probably
a function of the abundance of granite porphyry encountered in the hole.
Circulation of a hydrothermal fluid of low to moderate salinity is also
indicated. No obvious vertical changes are present.
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Comparison of holes A-| and A-2

The comparison of alteration in the two'holes is admittedly difficult
due to significant differences in rock type which tend to influence alteration
mineralogy. Both holes contain probable potassic alteration minerals;
however, in A-2 these minerals are more abundant and varied than in A-1.

" In addition fluid inclusions in A-2 are larger, more abundant, and contain

a more saline hydrothermal solution than in A-I. Although the fluid
inclusions are more abundant and varied in the granite porphyry as compared
to the schist in A-2, a comparison of schist samples in holes A-l and A-2
strongly suggests that alteration was more pervasive in A-2.

The apparent stronger alteration in A-2 may be related to the abundance
of granite porphyry, the probable source rock. Nothing can be said about the
relative depth of the two holes in. the hydrothermal system. The fluid
inclusions in the granite porphyry in A-2 are similar to but not as abundant
or saline as fluid inclusions examined from a single granite porphyry
sample collected from the OxHide deposit. Thus it is possible that the
center, or most intense zone of alteration-mineralization has not yet been
intersected in the Superior East area, if indeed one was or is still present.

AT A

F. T. Graybeal

FTG:1b
Attachs.

cc: WLKurtz
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PETROGRAPHIC ANALYSIS
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PETROGRAPHIC ANALYSIS
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PETROGRAPHIC ANALYSIS

Section No. A .2-X

Rock Name
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PETROGRAPHIC ANALYSIS

Section No. A 'Z—é
Rock Name
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PETROGRAPHIC ANALYSIS
Section No. A—‘z-7.
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" PETROGRAPHIC ANALYSIS -
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PETROGRAPHIC ANALYSIS

Section No. A-2-9
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FLUID INCLUSION PETROGRAPHY
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FLUIDilNCLUSION PETROGRAPHY

Host mineral

Abundance, size of inclusions
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FLUID INCLUSION PETROGRAPHY
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FLUID INCLUSION PETROGRAPHY
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FLUID INCLUSION PETROGRAPHY
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FLUID INCLUSION PETROGRAPHY
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AMERICAN SMELTING AND REFINING COMPANY
TUCSON : ARIZONA

November 8, 1974

T0: J. D. Sell
FROM: F. T. Graybeal

Petrography of samples from hole
DCA-3A; Superior East Project

Eight thin sections from hole DCA-3A were examined for evidence of
hydrothermal alteration and other significant features. Data sheets for the
individual samples are appended.,

All samples between 4387 and 4780 were granite porphyry, the local term
for this rock, although mineralogically it is actually a quartz monzonite.
The porphyritic texture is quite variable in the different samples; however,
no uniform variations were noted. Large phenocrysts of quartz and orthoclase
and seriate phenocrysts of plagioclase are typical of all the samples.

© The €Alent O hiydrviiicimal alieralion 10 Lhiese rucks is urnciear.

- Kaolinite forms 10-30 percent of the rock, mostly as an alteration of
plagioclase. Sericite is generally rare. The amount of hydrothermal
orthoclase is unclear. Although an abundance of pink feldspar is seen in
hand specimen, the majority appears to be magmatic in thin section. Sample
4662 contained orthoclase with an increased abundance of very fine-grained,
particulate iron oxide inclusions, which | generally assume to be an
~indicator of hydrothermal feldspar. This sample also contained zones of
shreddy biotite and traces of associated apatite. In hand specimen these
biotitic zones look like light gray inclusions.

Fluid inclusions are generally rare, secondary, and type 1, rather
typical of the Schultze as a whole. The exception was sample 4717 where
fluid inclusions were common and occasionally of intermediate size.

The abundance of kaolinite and the general small amount of iron oxide
suggest that this alteration may be hypogene. The presence of kaolinite
in thin sections in A-2 and Al-1 within the sulfide zone support this
suggestion. The near absence of introduced quartz, obvious hydrothermal
orthoclase, and abundant fluid inclusions indicate that these rocks did not
come from within a zone of potassic alteration. Alteration in the Pinal
schist appears weak, although it may be somewhat concealed by later cata-
clastic deformation.



J. D, Sell -2 - November 8, 1974

The granite porphyry at 4780 has suffered from strong cataclastic
deformation which has apparently polished many slip surfaces causing the
rock to look more altered than it actually is. The Pinal schist samples
at 4874 and 4975 are both cataclastically deformed and contrast strongly
in this regard with the basement schist samples in A-2 and Al-1., Calcite
is always more abundant in the cataclastically deformed rocks.

A comparison of DCA-3A with A-2 and Al-1 is difficult due to rock »
type variations and cataclastic effects. The granite porphyry in DCA-3A is

| clearly less altered than granite porphyry in A-2. Pinal schist in DCA-3A

is weakly pyritized, although it appears to contain no anhydrite, contrasting
with the locally abundant anhydrite in Al-1. Such a variation might indicate

weaker alteration in DCA-3A.

F. T. Graybeal

FTG:1b
Attachs.

cc: WLKurtz - w/o attachs.
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Section No. L,CA—’V«‘: HHED
 Rock Name y
c:,‘wz”,}'b, powfr'!f,,‘/rf
Megascopic description -
Feasiie, ’r\am« (15 A rcadav.\- bmw« (.o/loro() av"dw'{z ?"'c‘ M‘J’a DVJ‘ACV,MC FJ‘“"""OQ'*WI
+° /' L‘*‘ﬂ\ erM My L-c rfﬁﬂ/wa't or‘L;«Aﬁ)‘t' ﬁv:r»(l— -j— iA uﬂa/pc Vet e v
no velnsg ozrl' DOv"‘D"'QJ .('rm 17 km(,w/{ Pyng.{/ uza/{d Fiaeafﬂd C:/(Nfdﬁ" are (61[:1‘
PWL}WCQ'pvl p\ﬂo\ VA.:.'EI :g,bﬂQ 7y gfl - ‘ e

Microscopic description

Minerals ' . 9
‘ .
OVQ"{“" ZD’D 57 /a - ar. r-"-MAMw C‘méff.(k—d w: SW“Q‘;‘} 'r'«ﬁ”(d"/ core

Iav’e/t-u\ Flned 5 /u/? gr, squewn ﬁu’:&{.ww,w. R
UrA oo rma ., at(-k."«‘/vt in ma lAx.

b \ v, ,0 L
c’-lw(&#’- - HD Y, mosh /A "FZA/ v- MJQ. sk va X 1 ezes o 5wm I Ma\Ax , vt

la”'{;” ornks, p«owaou».é -1 Lc ar-mm/ Pwk ~4 "’/ ()\J( ya
QMJ{'J-_J q_wag.;w bmm,g \fw&(l_‘_“} CWA' C‘(//ye WAL (s/ ((’
° -rs X IA - -,.\- . A o amretein
e - T . 1' UMM ~‘v- e
,,,. {
P\dz@oold&ﬂ -— 0 )o/ Z\,Ll (\,"0 _,{) ar Pc.w.ou?.; % Cor A .-/o,z; F»c/j’g/y @N . in Eer -cAr

baoh o - ‘1‘);
ma :;—"%'c— l()l: , . _ .
S-na-le— L‘Z)D / rww fér. QH» c} -CJAGFQM/ ‘Lw mu.smde
a«ecsi'é
‘ffa.bfxmic Q’» | Ml Car a.qa.&«-a,Ta .ﬂ:(dqm oned Jln F(Ga oelace |

Textures P
LU&AH\, pov ffg/nttc_/ —lélé re ¥ WMLV b 43&7 cuf' AD \‘> /<2 LA-FG’/ priemd
i AN &Cahm .

Ni!fwc, )) claﬂa 4‘ uvw.(-l«zy — ?W Th . LOre S\' Ped: wncthr? l\yPO’(A‘*’ L
Tle end-nch bipar moy well be b Jmawp s prorenee may MWF@LL
wikh, Cor»a:h.p -\c{(//“ﬂ Lorz; Qva-vo()“!’eé q\a,\}'t“z f"e‘l"“"""]“'J

Flod racherow 4x{rwe1 e,

oy



PETROGRAPHIC ANALYSIS
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PETROGRAPHIC ANALYSIS
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PETROGRAPHIC ANALYSIS

; Se.ction No. DCA-2A: 4717

Rock Name ”

1 Srwl‘?« pOrf"er,y

~ Megascopic description ' : .

3muinyti- V«Q,o.:’.:’. jm,w'.“e I}orix/[}.),.y w. l&"ﬁ c{(’?_ -~ L.:Fa, ‘V(\I-l/wo cf‘/f{?) 30")0
V?Mt p/{aﬂ. graw. ar c/laul AL;{.-(J ; S@g lo—rai'{'! u -(:-««Q QU./Q{, 5(_;{-

L)’ a C[ua«ih vlfym W'\J’e\ va’\;/zf'i‘ )rvéo(/(ar P»fn«L ulald _Jwﬂ ’,—!- " ,.,;“/E. ,.,;i’w,,p

R ""“"Q"—'C‘f"ﬁ 0'3’)6 e afpe s b conet

(el Lepar)

pr«.exﬁ.(ﬂ«a MAM%&‘/L -‘[?; P:ﬁ‘/’c lb

Microscopic description .
Minerals ' | | | . ‘ .
- gquanz -Zi'bDaJ’ lo% <.gqv e PL@‘M(_\V{.!'S ) S”E),., M/@'&r‘- g”('ﬂ“":}“"f:"‘ e
: . kjvtve\ Aé:(i.n.(,é_ MWJ IOC)‘; Wf-(‘,ar / equa,vaé 14 W\[Vﬁﬂ-
0(4’80(,(,0,41, “"f0% lf’t})‘s i Q&fﬂﬂ(lftmocryj%) 20 L>Q f.u/(),ﬂr. H'"({Véf ,/ﬂ ‘
malnx ; puadd 9, ady b vein WQ)AM have ardedi frona
_ E&Dx Ma-‘{"’";@ a»w@ cavga( TLh.e ’ L"L L,Am{’kwe/g

P( ar‘u\_(«r,(a.fl.-v 1< CBV / nu-_o_ £, :_‘_;vf’_.‘V‘O _;!.L,:,.-,,O 7._{\'_,«_._:;'._7;«{:_ i
biobte - 29, ) w,/(pf,l M B sév\c“iz —rw.um;tt

marfm}{iz - {"r- .

%v\cié— - Ib),’ N Fear('{ogl'adf

vt e - | '/‘in !’?"Q
k“‘?("“;"'“ 22, @ (tean plagroclace

Textures

M&LLAWJDV,Q Po,,r/ﬁ W{fc ‘Le;f;,{... Pa"’Mt g,”»gV;'\e\»’a,‘ “ .«,o'! e,v'.o/év>l
Howeper  alHhowy looJ/f\ H, ke pas ,?‘Q&‘r.o:,ly\ﬁi’ awd Ho f«‘m(a Jaﬂl!

| ﬂ«&vn-r”ﬁe :f{’z v ave pink Lwdsp&. ak, Ve cl_o{z Ao
‘Mé u“vaéﬁe F&Dx pavtolz/ »ir- ‘HW\. .céjd‘cm ' ' _

F(uic‘ meviad  ase tAMM-AAI. Fn-'.m:,/ M’M%‘&«p.

|blzé{7~1



- PETROGRAPHIC ANALYSIS
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PETROGRAPHIC ANALYSIS
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PETROGRAPHIC ANALYSIS
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AMERICAN SMELTING AND REFINING COMPANY
Tucson : , " Arizona

May 5, 1972

Memorandum

T0: J. D. Sell
FROM: G. J. Stathis
Petrographic Examination of

Specimens X-14, Z-1 through Z-4
Superior, Arizona Region

Location: Unknown. "Samples Z-1 through Z-b said to be Manitou granite.
X-14 is Lost Gulch quartz monzonite. o :

Conclusions:

Samples Z-1 through Z-4 appear to be basically the same rock. These rocks show
some evidence of cataclastic deformation and recrystallization. The porphyry
textures developed, which is not evident in handsample, may be partly due to
crystallization of the 'milled-down'' material.

The sample X-14 of Lost Gulch quartz monzonite differs from the "Z'' series
of samples. Presence of Topaz (greisen environment) and calcite-clay veining
suggests possibility that this rock may be peripheral to mineralization (Mo?)

Thin Section Descriptions

Section Z-2
Texture: Medium-grained porphyritic
75% volume phenocrysts
Orthoclase and microcline 25-30% vol.
Quartz 52-£5% vol,

r.onY

Plagioclase 15-20% vol.

Much of thz quartz as lens-like concentraticns. Plagioclase preferren-
tially replaced by fine sericite aggregate end extremely fine kaolin clay.
Average £0-C0 plag. phenocrysts volume replaced.

Orthoclase phenocrysts less alt. Limonite dusting common. Some perthite
and myrmexite (qtz-plag?) noted. Crthoclase grains larger than pleg. Coth

orthoclasc and plagioclase show evidence of rescorption and rasge
duc in part to groundmass replacement and cataclastic deformation. Groundmass
50:30 orthioclase and gquartz.



J. D. Sell ' -2 - . ' May 5, 1972

Secondary biotite common to groundmass and associated with quartz.
5% biotite by volume.

Large shreddy sericite grains noted rep1acing altered (fine sericite-clay

‘aggregate) plagioclase and quartz grains. This late sericite 2-3% by volume.

1 to 2% disseminated, late magnetite replacing secondary biotite and
large sericite grains. : ‘

. Relationship between secondary biotite and sericite not clear. Appear
to replace one another. Associated with late magnetite introduction. At one
corner of slide are traces of garnet with minute chlorite inclusions.

_ Rock is moderate to strongly altered. Lack of euhedral to subhedral _
feldspar grains due to cataclastic deformation and groundmass recrystallization
and resorption.

Sectlon Z-3
Similar to Z-2 -- somewhat less altered (Iess alteratlon in plagioclase

50% surface volume).

75% phenocryst volume (qtz-feldspar). More quartz than Z-2. Somewhat

“more K-felds. than plag. (<10%) compared to Z-2. K-feld. as orthoclase and

microcline-perthite.

Groundmass more recrystallized than Z2-2, and groundmass felds. less alt.
(incipient clay). .

Shreddy, dissem. sericite as in Z-2, mostly in groundmass, 2% by volume
sericite., 0.5% dissem., secondary biotite in groundmass. Biotite-sericite
relationship ? as in Z-2 '

1% dissem. magnetite derived from biotite, unlike Z-2. Thus, some
biotite may be altering to sericite. :

Rock similar to Z-2 in that fracturing and other cataclastic features
common.,

Section Z-4
Texture similar to Z-2 and Z-3
80 to 85% of rock phenccrysts.
65-60% phenocrysts are K-feldspar, mostly orthoclase.
15% plagioclase and rest quartz. ' '

Rock more limonite stained due to dusting of feldspars (both K-feld
and plagioclase). Dearee of rock alteration same as Z-2. Fine sericite ant
kaolin in plagioclase as Z-2

Groundmass composed of guartz and orthoclase, plus some plagioclase.
Groundmass resorption of phenocrysts common. 2-37% dissem. sericite lakes
in aroundmass. Disseminated magnetite, up to 0.5, by volume, cxidized to

hematite. Mo secondary biotite (completely ozidized). Trace Zircon.
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Section Z-1

Rock is basically same as .Z-2, 3, and 4. Rock is fresher (Iess
alteration of feldspar) and finer groundmass than other three rocks.

85-90% phenocrysts. :

Quartz and K-feldspar (orthoclase and perthlte) in about equal amounts.

10% plagioclase.

1% disseminated sericite gracns

Jo biotite.

2-3% disseminated magnetite (mostly dcrlved from biotite orlglnally)

oxidized to hematite. Laght, l|mon|te dusting of feldspar gives reddlsh
cast to rock.

Section X-14

Medium-grained, hypldnomorphnc granuler

Rock differs from 'X' series.

10 to 20% quartz. : :

40 to 50% euhedral to subhedral plagioclase. Remainder large, anhedral,
orthoclase plates, locally including plagioclase. ‘

Limonite dusting or inclusions moderate to strong in feldspars.

5% disseminated, sericite laths replacing limonite-coated feldspars.

I/ disseminated biotite oxidized to hematite and leucoxene.

0.5% (1% plus in handspecimen) disseminated and partly oxidized magnetite.

Trace fresh biotite, yet handspecnmen shows 2% or more.

0.5 to 1.0% disseminated magnetite.

Trace zircon ana fine apatite.

0.5% disseminated grains believed to be topaz.

Locally rock is shattered and veined with calcite plus clay material
(Kaolin-illite mixed layer?). Veinlets are late and cut feldspar and sericite
grains. Also clay? filled, vugs noted. The quartz monzonite is moderate to
strongly altered.

M

George J. Stathis
GJS:lad

cc: JtiCourtright

VLK urtqugg



AMERICAN SMELTING AND REFINING COMPANY
TUCSON : ARIZONA

February 13, 1975

TO:  J. D. Sell
FROM: -F. T. Graybeal

~ Fluid inclusions in LB-4
Superior East Project

A brief study of 5 thin sections from 2600-4850 ft. revealed
that: v

1) Type 1 inclusions form less than 1 percent of all inclusions;
2) Type 2 and 3 inclusions are absent;

'3) Secondary inclusions of a low temperature type (less than
70°C) are irregularly present.

These low temperature inclusions are locally very abundant and generally
quite small.

Fluid inclusions are clearly more abundant in this hole than in
any of ASARCO's holes farther to the west. These low temperature types
might be expected along the outermost fringe of a porphyry copper
deposit or as part of the regional background. The presence of similar
inclusion populations within the exposed portions of the Schultze
granite suggests the latter. | conclude that LB-4 is not within the
alteration halo of a porphyry copper system.

F T. Graybeal dléé

- FTG:1b

cc: WLKurtz
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WESTERN PETROGRAPHIC A ACHHMENT B-|

Sample No.: LB-4-2600

Name: Quartz monzonite

Comp. (%) A Individual Minerals

Est. X PC__| Average | %
Mineralogy: Orig.[Pres. |size (mm)|Alt'd.|Alteration products
‘..q.ua'r-i'v 30 30 12
| X-feldspar a5 25 13 : : _
| plagioclase L0 40 1=4 tr clayeillite,carhonate
hiotite I L 9 i chlorite, rntile .
_apatite tr_ | tr 0,1 : :
‘I ehlorite - tr 0.2
el ay...'i'”i'l'p tr
’ F_anhydri‘i'p - —tr 0.3 isolated patches )
| carbonate tr 0.1
L magnetite 1 1109
( jomtile tr 0.02

Petrography:

This sample is of a relatively equigranular quartz monzonite. The
rock is essentially fresh appearing in thin section, with only traces of
clay-illite alteration occurring in plagioclase, and minor chlorite re-
placement of biotite. Small quantities of anhydrite, unrelatable to any
preexisting mineral, occur as isolated, sparsely scattered patches. No
sulfides are visible in thin sectionj however, and primary disseminated
magnetite is unsulfidized. No secondary ;biotite, sericite, or secondary
K-feldspar is present. Myrmekite textures are locally present.



. WESTERN PETROGRAPHIC

“Sample No.: LB-4-3092

. ATTACHMENT B-2

Name 3 Quartz monzonite
|Comp. (%) Individual Minerals
Est.x PC_ | Average % .
Mineralogy: Orig.| Pres. |size (mm)|Alt'd.| Alteration products
quartz 30 30 | 0.5-4 -
K-feldspar 25 25 1-6
plagioclase 40 39 0.5-3 5 clay~-illite, carbonate
biotite 4 4 10.5-2 5 Jchlorite, rutile
apatite tr tr 0.05-0.2
muscovite tr 0.1
| _zircon tr tr. (0.1
__carbonate tr ] 0.2
clay-illite 1
chlorite tr 0.1
rutile tr 0.02
magnetite 1 1 0.1-.7

Petrpgraphy:

With respect to primary composition and texture, and with respect
to the lack of appreciable alteration, this quartz monzonite is virtu-
ally identical to Sample LB-4~2600. Only traces of clay-illite and

. chlorite, respectively, replace plagioclase and biotite. Sericite,
secondary biotite, secondary K-feldspar, and anhydrite are absent.
Disseminated primary magnetite is unoxidized and has not been sulfidized.



WESTERN FPETROGEAPHIC ~ ATTACHMENT B-3

Sample No.: IB-4~3410

Name: Quartz monzonite

Comp. (%) Individual Minerals

' : - |Bst. ¢ PC__| Average %

Mineralogy: Orig.| Pres. |size (mm)|Alt'd.| Alteration products
lquartz 30 30 0.5=5
| Kwfeldspar o5 o5 0.9-3%
Lplagioclase 40 L0 0.5=5_ tr clay=illite, carhonate
biotite L L 0..5=2 10 r~]ﬂr\.'r'1'+e7 rutile, carbonate .
-muscovite A L 0.2
L apatite tr tr 0.05-0.1

hlorite tr 0,2
L.carbonate tr 0.3
L rutile tx 0.05
lmagnetite 1 1 0.15

Petfbgraphy:

- This quartz monzonite is essentially fresh. Traces of apparently
deuteric clay-illite appear in plagioclase, and the biotite is slightly
chloritized. No sericite, secondary biotite, secondary K-feldspar, or
other hydrothermal alteration products are in evidence. Primary mag-
netite is unoxidized. No sulfides are present in the thin section.



- WESTERN PETROGRAPHIC - ATTACHMENT B-4

-

Sample No.: LB-4-4200

Name: Quartz monzonite porphyry

Comp. (%) Individual Minerals
: Est.y PC__| Average % S
Mineralogy: Orig.|Pres. |size (mm){Alt'd.|Alteration products
quartz 30 30 0.5=5
~feldspar 25 25 0.5=5
- bplagiaclase 40 39 1=k 5  lelayeillite sericite,K-feldspar
hiontite DS 0,29 10 . chloxri 'f'e_,_n_]_tile_’mscovite’epidote
apatite tr tr 0.15 : :
L muscovite tr tr 0.2
- ircon tr o s o 0.5
“pelay=illite=seric 1
chlorite - tr | 0,5
_K=_spar(deutprip) tr 0.05
epidote tr 0.2
magnetite 1 1 0.8

Petfography:

This semple, like the previous examples of quartz monzonite
from 1B-4, is essentially fresh, with only minor, apparently
essentially deuteric alteration. Plagioclase is slightly ;dusted
with clay-illite in the cores of individual erystals, and biotite
is lightly replaced by chlorite-epidote. No seécondary biotite,
secondary K~feldspar, or extensive argillization are in evidence.
Disseminated primary magnetite is fresh. No sulfides were de~
tected in thin section. :

e | e 1 et e




WESTERN PETROGRAPHIC

Sample No.: LB-4-4850

é : Name: Quartz monzonite } _
' Comp. (%) . Individual Minerals
: Est.y PC__| Average % B
Mineralogy: Orig.[Pres. |size (mm)[Alt'd.{Alteration products
quartz 29 29 0.5
| K=spar{perthitic)| 45 | 45 | 0.5.15 :
|-plagioclase : 30 23 14 D10 nlay-illiie,mnscnniie/éericite
' iotite 3 2 11=0 10 lchlorite,seriei tp,/muscovite ,rutile
Lapatite ir ir 0.15 : .
|_serici ’hp’/muqr'mr. 1 0.15
clay-illite 1
_chiorite tr 0.9
apidote : tr 0.15
1tile tr 0,02
(. |l magnetite tr tr 0.925

e " Petro graphy:

i .
‘Alteration is only lightly developed in this sample of quartz
monzonite. Relatively coarse-grained white K-mica very lightly
_ stipples the cores of some plagioclase crystals, and in hand sample,
occurs along a fracture surface. Biotite is slightly altered to
.chlorite, sericite~muscovite, and rutile. Disseminated magnetite
_is unoxidized, and sulfides are absent in thin section.
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LIST. OF SUPERIOR EAST HMincluded in Appendix 11
REPORTS AND THIN SECTIONS of this report.
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Southwestern Exploration Division

February 26, 1986

TO: H. G. Kreis
FROM: J. D. Sell
Thin-, Polished=-, Heat Stage Sections

Superior East Project
Pinal and Gila Co's, AZ

I understand you have read the Superior East file of reports, drill hole
data; assays, etc.

Attached is a list of the thin-sections, polished sections, and heat-
stage sections of the collection from the Superior East Project and
Tearby areas. A list of reports on various parts of the collection is
also attached and often noted on the individual drill hole or area list.

You are requested to study and write up each section available with
particular attention to the igneous rock types, alteration phases, fluid
inclusion types, and sulfide phases.

~ The thrust of the study is:

1. To better define the relationship of the igneous phases
to each other and to the sulfide mineralization.

2. The zoningpattern in wgll-rock ardveins through
changes in alteration and sulfide distribution.

3. The thermal zoning pattern.:

- A preliminary progress report should be completed on each hole. Con-

ceptual notes written to suggest and guide future studies. Suggestions
on additional material that may be needed for a final report should also
be noted.

The present study is time limited.

Qm dets :
J. D. Sell .

JDS/gb "/

Attachments

cc: . FIGrayheal
WLKurtz




