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address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
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QUALITY STATEMENT
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accuracy of those data.
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PETROGRAPHIC ANALYSIS

Date /0—228-)/
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HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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PETROGRAPHIC ANALYSIS
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, pa.ra.gene51s, orlgln)
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PETROGRAPHIC ANALYSIS

Date /-72/ - 72_

Analyst NAE

Sample No. £ -3/35 / Dec 7/

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate

mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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Sample # 44
Hand Sample: Gray, medium- grained with iron staining.,

Thin section texture: Fine~ to medium- grained, porphyritic.

Mineralogy

plagioclase
eplidote
hornblende
chlorite
orthoclase
magnetite
hematite
apatite

Plagioclase~ Fairly fresh, a slight amount of epidote al-

teration.
Horntlende- Minor mineral, very "ragged",

Ipidote- IFairly abundant, usually in fairly large patches.
commonly amsociated with chlorite, replacing hornblende in
some cases.

Orthoclase~ Fine-grained, seems to be more abundant around

masses o0f chlorite and epidote,
Magnetite~ Very abundant, some fairly coarge- grained.

Commonly surrounded by a red translucent material (hematite 7).
Rock is stained around most grains.

This rock appears to be very similar to the porphyritic
andesite from the core. Plagioclase is present in similar
amounts, Some hornblende remains whereas in the core it has
been completely replaced. Iron oxides are more abundant
than in most of the core samples that I've looked at. Plag-
licclase is less altered than in the shallow samples from ES-1,.



Sample #45

Hand Sample: Light tan, porphyritic.

Thinsection texture: Porphyritic, Very fine-grained ground-

masse.

Mineralogy

plagioclase
gquartz
sericite
biotite(?)
epidote
calcite
orthoclase
magnetite (?)
apatite
sphene

Plagioclase~ Subhedral to euhedral phenocrysts up to 2mm
in length. Most grains are altered to calcite and sericite.
Quartz—- Rounded and partially resorbed phenocrysts up to lmm

in diameter,

Mica~ Phenocrysts lmm or less in length are intergrowths

of séricite and a pale green mica with slightly lower bti-
refringence (hydrobiotite ?) Also included in these masses are
fine-grained sphene or some related mineral. The shapes of
these masses sugegest that they are replacements of biotite.
Orthoclase- Some very fine-grained orthoclass occurs in the

groundnass.,

Ipidote~- only a few scattered grains are present.



Sample # 46

Hand Sample: ILight gray, porphyritic.

Thinsection texture: Porphyritic, very fine-grained groundmass.

Mineralogy

plagioclase
mica

quartz
magnetite
leucoxene
calcite
orthoclase
apatite

Plagioclase-~ Phenocrysts, altered to sericite and biotite
(or hydrobiotite) with minor calcite.

Quartz- Rounded and partially resorbed phenocrysts.

Mica- ©Small phenocrysts of intergrown sericite and greenish
brown biotite (hydrobiotite ?). Probably forming after biotite.
Groundmass~ Too fine-grained to identify all minerals.

Staining indicates that orthoclase is fairly abundant.

This rock appears very similar to #45, i&can not estimate
mineral percentages because of the fine-grained groundmass,
Plagioclase is the most abundant phenocryst in both rocks
with che intergrown micas being slightly more abundznt than
quartz,




Sample # 47

Hand Sample: Light tan, porphyritic.

Thin section texture: Fine- to medium-grained porphyritic,

Mineralogy Approx, %
plagioclase 50
quartz 25
orthoclase 15
biotite
hornblende 10
magnetite
chlorite
sericite

Plagioclase- Subhedral phenocrysts up to 2mm in length: zoned.
Almost no alteration; a few grains are slightly altered to ser-
icite.

Hornblende-~ Subhedral phenocrysts up to 5mm in length.
Poikilitic inclusions of other minerals common.

Biotite- Phenocrysts avering about 1lmm. Partially replaced by
chlorite and magnetite in some parts of the section.
Groundmass—- Fine-grained, appears to be made up of about equal
amounts of quartz and orthoclase. A few quartz phenocrysts

are also present.




PETROGRAPHIC ANALYSIS

Date /o0 - 28- 7/

Analyst ), %/;

Sample No. 3520 (('o/t om A/em,c‘,zf‘)

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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MINERAL DESCRIPTIONS (Habit, Size, Zoning, Inclusions, Alteration,
Texture, Relationships with adjacent minerals)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)




PETROGRAPHIC ANALYSIS

Date /8- 29~ 7/

Analyst U/W

Sample No. P

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)




Sample # 42

Hand Sample: Fine~ to medium- grained, porphyritic. Greenish-
gray.

Thin section texture: Fine- to medium- grained, hypautiomorphic,
seriate to porphyritic.

Mineralogy Approx. %
plagioclase 50
orthoclase 20
quartz 20
hornblende 5
epidote
magnetite
chlorite
apatite

sericite (?)'

Plagioclase cccurs as fairly large subhedral to euhed-
ral crystals averaging about 2mm in length. Some are zoned.
With uncrossed nicols the plagioclase appears slightly cloudy
but with crossed nicols most grains appear to be uhaltered. A
few grains contain flecks of epidote and very small amounts of
what apvears to be sericite. Orthoclase occurs as anhedral
grains avering about lmm in diameter., It is unaltered. Quartz
is present as anhedral grains about O.,5mm in diameter.

Fairly large subhedral crystals of hornblende are pre-
sent, They contain numerous inclusions of the other minerals.,
Some epidote is associated with hornblende but most of the
hornblende is fresh. ZEpidote occurs as a minor alteration
product of plagioclase and as clumps of crystalw up to about
lmm in diameter. In some cases it is intergrown with chlorite.
Chlorite also occurs as irregular flacks. The relationship
of hornblende, epidote and chlorite is not clear. Most of
the hornblende appears fresh. Most of the epidote is pre-
sent as fairly larfe masses of pure epidote or with chlorite,
Some chlorite is independent of other minerals.,



Sample # 43

Hand sample: Fine- to medium~ grained porphyritic. Light gray.

Thin section texture: Porphyritic, fine-grained groundmass
with medium- to coarse-grained pheno-

crystse.
Mineralogy Approx. %

plagioclase 45
orthoclase 25
quartz 20
chlorite

epidote

magnetite 10
gsericite

sphene

calcite

Plagioclase~- Phenocrysts ranging in size from about 2mm to
émm., Most grains show some alteration, usually to epidote.

Some of the larger grains are altered to fairly coarse-
grained sericite with some calcite. Chlorite occurs within
a few plagioclase sites.

Orthoclase~ Very fine-grained; occurs only in groundmass.
Quartz- Fine-grained in groundmass.,

Epidote~ Alteration product of plagioclase or intergrown
with irregular masses of chlorite and occassionally calcite.,
Chlorite- Irregular masses usually associated with epidote.
Magnetite~ Almost always associated with chlorite.

The chlorite and epidote masses probably represent complete-
ly altered mafic minerals.,
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PETROGRAPHIC ANALYSIS
Date ¥ —/7- 72-

Analyst J 4F
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HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate

mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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PETROGRAPHIC ANALYSIS

Date ¥ -3 -22

Analyst YAF
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HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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PETROGRAPHIC ANALYSIS
Date & -/7-72

Analyst TAF
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HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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PETROGRAPHIC ANALYSIS
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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Sample No. A-80
Texture: Porphyritie, fine grained groundmass,

Mineralogy

Plagioclase
Epidote
Chlorite
Q[uartz
Sericite
Orthoclase
Magnetite
Hematite
Glass

Subhedral plagioclase phenocrysts are abundant and show
epldote and sericite alteration. Epidote is very abundant
mostly as large clusters with minor orthoclase and chlorite,
Chlorite is also scattered throughout the groundmass., Quartz
and orthoclase are not very abundant but are present. The
Groundmass is glassy in many areas. Some magnetite is present
but most of it i1s oxidized to hematite.



Sample: Red Hill

Thin section texture: Porphyritic, fine-grained groundmass.

Mineralogy Estimated %

plagioclase 45-55
epidote

quartz 10
magnetite

hematite

sericite

orthoclase 10-20
glass (7)

Plagioclase occurs as ‘subhedral phenocrysts up to 2mm,
lloderate to strong alteration to epidote and sericite.

The groundmass contains feldspar microlotes in some areas
with some sugges¥ion of flow orientation. Quartz and
orthoclase occur in the groundmass and a small amount of
glass may be present. Hematite is fairly abundant as fine-
grained material apparently resulting from the alteration of
some mineral that was present as phenocrysts. Small
amounts of epidote amd quartz occur with the hematite.
Textures suggest that the replaced mineral may have been
hornblende. )

- hemafife

hemafifa

“f + %‘L‘{’ "ZWV%L
Fine-grained magnetite is scattered throughout the ground-
mass and shows little or no alteration to hematite.

Rock Name: Estimates of abundances probably not very
accurate because of the fine-grained ground-
mass. OStaining hand sample indicates that
orthoclase is fairly abundant in the ground-
mass. Probably close to latite.



Sample No. B (unlabeled porphyry from mine)

Thin section texture: Porphyritic, fine grained groundmass.

Mineralogy fste %
plagioclase 45=50
quartz 15-20
orthoclase = ol 25
(& perthite)

biotite 7 5

: chlorite}
sericite
calcite
sphene

- sulfides

Plagioclase-Subhedral phenocrysts.'Moderate sericitic alteration.

Quartz-Fine grained in groundmass. Also quartz veins.

Orthoclase-Groundmass, mostly unaltered. A few fairly large grains
of perthite are present. Fine grained orthoclase abundant ad-

Jacent teo small guartz veins.
Biotite-Variable grain size (0.1-2mm). Most grains show some re-
placenment bty chlorite. ©Some almost complete.

Rock name: Quartz letite porphyry.



Sample No. A-A

Thin section texture: Fine to medium grained, porphyritic.

Mineralogy Est. %

plagioclase 50-60
quartz 5-10(excluding veins)
biotite 25-30

sphene

sericite

clay minerals(?)

epaques (Magnetite)

calcite (mostly in veins)
sulfides (in veins)
chlorite

epidote

Plagioclase-8ubhedral to euhedral phenocrysts and anhedral to subhedral
smaller crystals in groundmass. Smaller grains are andesine.
Phenocrysts are zoned and moderately altered to sericite and
possibly clay minerals. ©Smaller grains are fairly fresh appearing.

Quartz-Fairly abundant in groundmass. Also in small veinlets cutting
the rock with calcite and sulfides(?).

Biotite-Fine grained scattered throughout groundmass. Small amounts
occur in the quartz veins and biotite may be slightly more
abundant adjacent to veins than at some distance from them al-
though the difference is slight if at all. Some of the biotite
is in clusters while other is more or less evenly distributed
throughout the groundmass. Good brown biotite.

Chlorite~In & few areas fairly large clusters of chlorite océur, inter-
grown with biotite, ©Small amounts of epidote are associated with
the chlorite. Chlorite appears to be replacing biotite in these
areas.
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sample # 42

ifand Sample: Fine- to medium- grained, porphyritic. Gre:nish-
gray.

Thin section trxture: Fine- to medium- grained, hypautiomorphic
seriate to porphyritic,.

Mineralogy Apnrox. % j?yfuﬂoaébrfft
plagioclase 50 e
orthoclase 20
quartz 20
hornblende 5
epidote
macnetite
chlorite
apatite

sericite (?)

Plagioclase cccurs as fairly large subhedral to euhed-
ral crystals averaging about 2m» in length. Some are zoned.
With uncrossed nicols the placioclase appears slirhtly cloudy
but with crosced nicols most grains appear to be uhaltered. A
few crains contain flecks of epidote and very small amounts of
what ap~ears to be sericite. Orthoclase oc:urs as anhedral
crains averins about lmm in diameter. It is unaltered. Quartz
is nresent as anhedral rrains about 0.5mm in diamcter.

Fairly l=rge subhedral crystals of horntlende arve pre-
sent, “hey contsin numerous inclusions of the other minerals.,
Sorie evidote is associated with hornblende but most of the
horntlende is fresh., Spidote occurs as a minor alteration
product of plarioclase and as clumps of crystalw up to about
Imm in diameter. In some cases it is intersrown with chlorite.,
Chlorite also occurs as irregular flacks. The relation:hip
of hornblende, epidote and chlorite is not cleur. 1iiost of
the hornblende appears fresh. HMost of the ernidote is pre-
sent as fairly larfe masses of pure epidore or with chlorite,

Some chlorite is indevpendent of other minar:sls.



Sample # 43

Hand sample: Pine- to mecdium- "rained porphyritic. Lisrht gray.

Thin section texture: Porphyritic, fine-grained groundmass

with medium- to coarse-rrained pheno-

crysts,.

T . . A .
Mlnerilogy . M%_’ ?um/r‘f’z /’/‘70?7207%2/6

nlagioclase

orthoclase 25 fva?fu%7:7

quartz 20

chlorite

epido~e

rmagnetite 10

sericite

sphene

calcite

Plagioclase- Phenocrysts ranging in size from about 2mm to

h omm. Most prains show scme alteration, usually to epidote,
Some of the larger grains are altered to fairly coarse-
w" “Q grained sericite with some calcite. Chlorite occurs within
§-y% a few plarioclase sites.

ﬁﬁg?“\m{Orthoclase- Very fine-grained; occurs only in groundmass.

d@ 4 pidote~ Alteration product of plarioclase or intergrown

Quartz-~ Fine-~rained in groundmass.

\ with irregular masses of chlorite and occassionally calcite,
* Chlorite- Irregular masses usually asnocialed with epidote.
Magnetite- Almost always associated with chlorite.

The chlorite and epidote masses probabtly represent complete-
ly altered mafic minerals.




Sample # 44

Hand Sample: Gray, mecdium- ~reined with iron staining.

Thin sectlion texture: Finc- to medium- grained, porphyritic.

Mineralocy anclsct /Poff’i”yrf oé;é}_?
7

plegioclase
epicote
hornblende
chlorite
orthoclase
macnetite
hematite
apatite

Plagioclase- Fairly fresh, a slicht amount of enidote al-

ter-tion.
ilorntlende- Minor mineral, very "rassed".

Lpidote- Fairly abundant, usually in fairly large vatches.,
commonly associated with chlorite, repnlacineg hornblende in
some cascs.

Orthoclage~ iine-grained, seems to bc nore abundant around

masses of chlorite and epidote.

Magnetite- Very abundant, some fairly coarse- pgrained.

Commonly surrounded by a red btranslucent mahterizl (hematite ?).

Rock 1is stained around most ~rnins.

I'ris rock appears to te very similar to the vorphyritic
andesite from the core., Plzpioclase is present in similar
amounts. Some hornblende remains whereas in bthe core it his
been completely replaced., Iron oxides are more avundant
than in most of the core samples that I've looked at. Plapg-

icclase is less altered than in “he shallow szrples from ES-1.



s

Sample x45

Hand Sample: [ight tan, porphyritic.

Thingecticn texture: Porphyritic, Very fine-yrained cround-
k *

MasSSe

Mineralory 7vwvffz JeCts fsarf%yzy,
plarioclase
guartz
saericite
biotite(?)
epidote
calcite
orthoclase
magnetite (?)
apatite
sphene

Plagioclase~ ubhedral to euhedral phenocrysts up to 2nm

in len;th. lNost mrains are altered to calcite and sericite.
Quartz- Rounded and partially resorhed phenocrysts up to lmm
in dianeter,

Mica- Phenocrysts lmm or less in lens~th are intergrowths

of séricitu and a pale green mica with sliehtly lower ti-
refrinrence (hydrobiotite ?) Also included in these masses are
fine-prained sphene or some related mineral. The shapes of
these masses sugrest that they are roplacements of biotite.
Orthoclase~ some very fine-grained orthoclass occurs in the

grouninas:s.

ipidote- only a few scattered grains are present.



Sample # 46
Hand Sample: [Light gray, porphyritic.

Thinsection texture: Porphyritic, very fire-crained eroundmasse.

Mineral oy ?71/64/;({2 Jal At Po’v/f,éfyj éox,‘éy y/::j,/;zﬁ)

plagioclase
mica
nuartz
magnetite
leucox=ne
calcite
orthoclase
apatite

Plagioclaze- Phenocrysts, altered to sericite and biotite

(or hydrobiotite) with minor calcite.

Quartz- ounded and partially resorbed phenocrysts.

Mica~ ©Small phenccrysts of intergsrown sericite and ¢reenish
brown biotite (hydrobiotite 7). Probably forming after biotite,

Groundmass- Too fine-prained to ientify @ll minerals.

Staining indicates that orthoclase is fairly abundant.

This rock appears very similar to #45. I can not estimate
mineral percentages because of the fine-rrui ed sroundmass.
Plagioclase is the most abundant phenocryvast in toth rocks
with .he int¢rrrown micas being slichtly more abund:nt than

quartz,



Sample # 47

Hand Sample: Light tan, Dorphyritic,

Thin sectiun texture: Fine- to meaium-crained porphyritic.

Hineralory Aporox. % 7)/&»705& orife 7;@;7;4(7)»7

plagioclase 50
guartz -5
orthoclage 15
biotite

hornblende 10
magnetite

chlorite

sericite

Plagioclase- subhedral Phenocrysts un to 3mm in lencth: zoned,
Almost no alteration; a few gr- .ins are slightly altered to ser-
icite,

Hornblende- Subhedral ohenocrysts uo to 5mm in lensth,
Poikilitic inclusions of other minerals common,

Biotite- Phenocrysts avering about 1mm, Partially replaced by
chlorite ang ragnetite in some parts of the section,
Groundmass- Fine-grained, appears to re made up of about equal
anounts of quartz and orthoclase. A rew quartz phenocrysts

are alco present,



Sample NO, 80

Thin section texture: Mostly fine-grained, porphyritic
with well~-developed flow structure.

Mineralogy Estimated %
plag. (andesine) 70~75
hornblende 10
magnetite 2-4
chlorite 10
epidote 3=-5
calcite tr.
quartz tr.
clay min. (?) tr.

The rock is dominately plagioclase which occurs as eu-
hedral laths with a maximum length of l.4 mm. The laths
show a subparallel orientation indicating flow. Plagiocclase
is not badly altered; some grains are cloudy while others
contain small patched of epidote. Hornblende is present

as euhedral grsins with a maximum diameter of 2 mm, most of
the grains are less than 1 mm. Most of the larger grains
are unaltered; some are stained with iron oxide. The grains
that are altered are altered to chiorite. Chlorite is fair-
ly abundant throughout the groundmass as small irregular
grains,., Lpidote occurs as an alteraticn product of plag-
ioclase and in the groundmazs. Fine-grained magnetite is
abundant. A small amount of quartz is present im the
groundmass.

Rock Name: Andesite porphyry



Sample No. 81

Thin section texture: Fine-to medium-grained; porphyritic.

Mineralogy Estimated %
plag. (andesine) 50-55
quartz ~10
opague ~ 1
orthoclase 5-10
biotite 15-20
epidote 5-7
clay minerals tr.
apatite tr.

plagioclase occurs as zoned subhedral phenocrysts up to

3 mm in length. Most crystals are fresh, some are slightly
cloudy(clay minerals?) and scme are slightly altered to
epidote. Quatrz occurs as rounded embayed phenocrysts and
in the groundmass. Bictite occurs as large, up to 3.5 mm
masses of very fine-grained biotite intergrown with epidote.
The biotite 1s greenish brown with intermediate bdrefringence.
These intergrowths of biotite and epidote appear to be re-
placements of some mafic mineral, probably hornblende.
Orthoclase is present @&n the groundmass but because of the
fine-grain size it is difficult to estimate exactly how much
is present.

Rock Name: Probably a dacite porphyry



Sample No. 82

Thin section texture: Fine-grained porphyritic.

Mineralogy Estimated %
plagioclase 50-55
quartz > or less
biotite ~ 35

epidote 1-3

opaques 1-3
sericite tr.
chlorite tr.

glass (?) <5

Plagioclase occurs as subhedral crystals with a maximum
lenght of 1 mm; many crystals appear to be broken and
angular. Most is fresh but some are altered to a fine-
grained sericite. Quartz is finer-grained than plagioclase
and is very angular. The groundmass is mostly a very fine-
grained bilotite. Some epidote is present in the groundmass.
A few coare-~ greined patches of epidote are present. A
fine-grained opaque mineral, probably magnetite, is fairly
abundant. Minor amounts of glass appear to be presént in
‘the groundmess.

See the X-ray pattern for this rock.

Rock name: Probably andesite. Much of the plagioclase
and quartz appear broken.



Sample no. 83

Thinsection texture: Porphyritic, fine grained groundmass.

Mineralogy Estimated %
plag. (andesine) 40-50
biotite ~10
quartz 20-25
orthoclase 10-20
opaques tr.
chlorite tr.
epidote tr.
sericite tr.

Plagioclase occurs as subhedral phenocrysts up to 6 mm

in length. Mostly very fresh; minor amount of fine-
grained serictitc alteration. Biotite occurs as clusters
of fine-grained biotite with small amounts of chlorite and
epidote. The shape of somes of these clusters suggest that
they may be replacements of hornblende crystals. Chlorite
makes up as much as 40% of some of the clusters but most’
are nearly all biotite. Fine-grained quartz occurs in the
groundmass and a few larger rounded grains are present.
Orthoclase only occurs in the groundmass and it is diffi-
cult to estimate how much is present.

Rock Name: Porphyritic quartz latite.




Sample No. 84

Thin secticn texture: Fine-grained groundmass with larger
patches of sericite.

Mineralogy Estimated %
quatrz 35-45
sericite 20-%0
chlorite 5-8
orthoclase 20-25
sphene tr.
hematite tr.

Quartz is very fine-grained and appears to make up a large
part of the groundmass where it occurs as interlocking
grains. A few larger grains are present. ILarge masses of
fine-grained seriéiferare abundant. Individual masses may
be as large as 3 mm in diameter. Chlorite is sometimes
associated with the sericite as ia orthoclase. These mass-
es appear to be an alteraticn product of some mineral
(plagioclase ?). Small patches of sericite are scattered
throughout the groundmass intergrown with quartz. Some

chlorite is in patches not intergrown with sericite. Fair&

large irregularly shaped crystals of orthoclase are some-
times associated with the patches of sericite. Some
finer-grained crystals also occur in the groundmass.
sphene and hematite are associated with chlorite.

Rock name: ? The rock is badly altered. The groundmass
resembles a fine-grained quartzite but may contain moderate
amounts of orthoclase. If the large patches represent
altered plagioclase phenocrysts the rock was probably a
porphyry of some type.



Sample no. 85

Thin section texture: Porphyritic; fine-grained groundmass.

Mineralogy Estimated %
plagioclase 40-45
quartz 20-25
orthoclase 10 or less
biotite

chlorité} 10-15
sericite tr.
hematite 1-2
magnetite 1-2
apatite tr.

)

Plagioclase phenocrysts up to 4 mm in length. Fairly
strong sericitic alteration. A few rounded phenocrysts
of quartz are present but it occurs mostly in the ground-
mass and is very fine-grained. A small veinlet cuts the
rock and is composed mostly of gmartz with some hematite.
Crthoclase is present in the groundmass. Biotite is
mostly very fine-grained and is scattered throughout the
groundmass and in larger clusters. The clusters commonly
contain some fine-grained magnetite and chlorite and probably
represent replaced mafic minerals. Some chlorite occurs
in small patches without any biotite.

Rock Name: Quartz latite or dacite porphyry



Sample no. 86

Thin section texture: Porphyritic, fine-grained groundmass.

Mineralogy Estimated %
plagioclase (andesine) 50

quartz 25-50
orthoclase 10 or less
chlorite

sericité} 10-15
sphene tr.
magnetite tr.
apatite tr.
hematite tr.

Plagioclase phenocryasts and some in the groundmass.

Minor sericitic altersticn of phenocrysts. Rounded and
embayed phenocrysts of quartz; also occurs in the ground-
mass. Sericite is scattered throughout the groundmass
and in fairly large clusters where it is inter-rown with
chlorite and is fairly coarse grained. In some areas
chlorite is associated with hematite.

Rock Name: Dacite porphyry.



Sample no., 88

Thinsection texture: porphyritic, fine-grained groundmass.

Mineralogy Estimated %
plagioclase 40~-45
quartz 20-25
biotite 5
orthoclase 20-25
chlorite tr.
epidote tr.
opaques tr.
sericite tr.
apatite tr.

Plagioclase occurs as subhedral phenocrysts up to 4 mm in
length. Mostly very fresh, minor sericitic alteration
near margins of some grains, Some plagicclase is present
in the groundmass. A few small phenocrysts of quartz are
present but more commonly gquartz occurs as fairly small
clusters of grains that are rounded and embayed. Quartz
appears to be fairly abundant in the qgroundmass =nd a
small quartz veinlet cuts the rock. Biotite phenocrysts
up to 1 mm in diameter show various stages of replacement
by chlorite and minor epidote. Some very-fine-grained
biotite i1s scattered throughout the groundmass. A few
small phenocrysts of orthoclase are present and the mineral
also occurs in the groundmass.

Rock Name: Quartz latite porphyry.



Sample No.89

Thin section texture: Porphyritic, fine-grained groundmass.

Mineralogy Estimated %
plagioclase 55-40
quartz 25-3%0
biotite tr.
orthoclase 20-25
chlorite 5
sphene tr.
epidote tr.
sericite tr.
opaques tr.

Large subhedral phenocrysts of plagioclase are zoned.
Blight to moderate sericitic alteration. Quartz pheno-
crysts are rounded and embayed, abundant quartz in the
groundmass. Biotite phenocrysts are about 95% replaced
by chlorite. Fine-grained cloudy orthoclase occurs in
the groundmass. Opaques are magnetite and hematite.

Rock Name: This rock is very similar to #88. The
plagioclase is slightly more altered to sericite and
biotite phenocrysts are more strongly altered to chlorite.
The finer grained biotite in #88 is not present in this
sample.



Sample No. 90

Thin section texture: Fine-tomedium-grained porphyritic.
Flow structure.

Mineralogy
plagioclase
epidote
hornblende
chlorite

opaques

apatite

quartz (veinlet)

Plagicclase occurs as laths with a maximum length of 1.5 mm
with a subparallel alignment in most parts of the slide.

It is mostly fresh; some grains are slightly cloudy. Horn-
blende is present as small prisms often in clusters but
scattered throughout the groundmass. It is fairly
abundant. Ipidote occurs in fairly large, roughly spher-
ical clusters. Chlorite is not very abundant occuring in
the groundmass and along a small fracture. Very fine-
grained magnetite is fairly abundant. A very small amount
of glass may be present in the groundmass. ' '

Rock name: andesite

See the X-ray pattern.



Sample no. 92

Thin section texture: porphyritic, fine-grained gpoundmass.

Mineralogy Estimated %
plagioclase 40O-45
quartz 20-25
biotite 5
hornblende 5
orthoctase 20-25
sphene tr.
epidote tr.
apatite tr.
chlorite tr.
opaque tr.
apatite tr.

Larze (2-4 mm) subhedral phenocrysts of plagioclase are
strongly zoned. Very fresh. Some plagioclase in the
groundmass. Quartz occurs as irregularly shaped pheno-
crysts and in the groundmass. Biotite occurs as pheno-
crysts up to 2 mm in diameter and shows slight chlorite
replacement. Hornblende phenocrysts are up to 2mm in
length and contain numerous inclusions of groundmass
minerals. Hornblende is also slightly replaced by chlorite.
Fine-grained eorthoclase occurs in the groundmass. Opaques
are magnetite and hematite.

Rock name: Quartz latite porphyry.



Sample no. 93

Thin section texture: porphyritic.

Mineralogy Estimated %
plagioclase 4.0-50
quartz 25-30
orthoclase 20-25
chlorite 1-2
sphene tr.,
epidote tr.
calcite tr.
magnetite tr.

Zoned subhedral plagioclase phenocrysts are up to 7 mm in
length, Little or no alteration. Some smaller plagioclase
grains are in the groundmass. Fine-grained quartz occurs
in the groundmass along with orthoclase. Clusters of
chlorite occur thrcughout the rock along with small amounts

of sphene and epidote.

Rock name: Quartz latite porphyry




Sample no. 93-A

Thin section texture: porphyritic

Mineralogy Estimated %
plagioclase 40-50
quartz 25
hornblende 2-3
biotite 4-6
orthoclase 15-20
magnetite 1-2
apatite tr.
calcite tr.
epidote tr.
chlorite tr.

Plagioclase phenocrysts are are subhedral and zoned.

Some plagioclase occurs in the groundmass. Quartz

occurs as rounded embayed phenocrysts and in the ground-
mass. Hornblende is present as euhedral phenocrysts.
Biotite occurs as small phenocrysts and as finer-grained
biotite in clusters and disseminated throughout the ground-
mass. The phenocrysts show minor chlorite replacement

and some chlorite occurs with the finer grained biotite.

A small pocket of calcite is present.

Rock Name: Quartz latite porphyry



Sample No. 94

Thin section texture: porphyritic.

Mineralogy Zstimated %
plagioclase 30-40
guartz 25-30
biotite 5
perthite 5-10
orthoclase lo-15
sericite tr.
epidote tr.
chlorite tr.
sphene tr.
magnetite tr.

Plagioclase occurs as phenocrysts up to 4 mm in length.
minor sericitic alteration is present. Quartz appears to
be abundant in the groundmasgs Biotite occurs as clusters
of fine-grained biotite, sometimes associated with sphene
and small amounts of epidote and chlorite. Orthoclase
occurs in the groundmass although it is &ifficult to say
how much is present. A few falirly large grains of perthite
are present and a veinlet of perthite cuts part of the
thin section.

Rock Name: Probably quartz latite porphyry.



Sample No., 95
Texture: Porphyritic, fine grained.

Mineralogy

Plagioclase
Chlorite
Sericite
Orthoclase
Magnetite
Hematite
Epidote
Quartsz
Glass

Plagioclase phenocrysts are abundant and show moderate
alteration to sericite and epidote, Some fine grained laths
occur in the groundmass. Chlorite is also abundant in the
groundmass; and occassionally as large patches apparently re-
placing some mineral (hornblende ?). These large patches
commonly have veins of very fine grained magnetite. Other
more irregular natches of chlorite are present intergrown with
magnetite, Some of the magnetite is oxidized to hematite,

One large patch of sericite is present associated with minor
amounts of quartz and intergrown with chlorite along the mar-
gins. Some orthoclase is present in the groundmass, and in some

areas glass is present.




Sample No., 100

Texture: Porphyritic, fine grained groundmass.

Mineralogy

Plagioclase
Epidote
Orthoclase
Sericite
Chlorite
Sphene
Calcite
Magnetite
Hematite
Glass

Plagioclase occurs as phenocrysts that are altering to

sericite and calcite. Most phenocrysts contain "veinlets"
1

and irregular patches of orthoclase. Some are more than 3
orthoclase, Epidote is scattered throughout the siide and is
sometimes associated with calecite, fairly coarse orthoclase,
and some chlorite. The groundmass 1s made up of glass and
minute feldspar laths, Some orthoclase phenocrysts are pre-
sent, Most of the magnetite is coxidized to hematite.



Sample No, 103
Texture: Forphyritic, some suggestion of flow.

Mineralogy

Plagioclass
Chlorite
Magnetite
Hematite
Quartz

About 75-80% of the rock is composed of zoned plagioclase
laths packed together with a crude parallel orientation, Maximum
grain size is about 2mm. These are surrounded by a groundmass
of fine grained plagioclase and some quartz, Fatches of chlorite
and magnetite are present in some areas apparently replacing some
mineral. Some of the magnetite is oxidized to hematite,
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P.0. Box 872

Douglas, Arizona, 85607

March 13, 1971 ;?;352?"”

TN TR
Mr. Walter Heinrichs abla
Heinrichs Geoexploration .
Box 5964 . : QD
Tucson, Arizona, 85703 Re: GEOX Job # 616
‘ ‘ F}’f’}( 'ff)'/;,’

ARiZomg 85783

Plame: yope,
% {Rea €02) 523-05}3

Dear Mr. Heinrichs:
Enclosed are descriptions of the two samples you sent. |
hope we read the labéls on the rocks correctly. They are being returned

under separate cover with the slides.

Sample 10-G shows only 'dry'" thermal metamorphism. In 36-E,
however, this is superimposed with K-metasomatism. Alteration in this
sample, though weak, is encouraging and reminiscent of that at Safford
(for one example).

Sincerely,

™ . ~
\'\\,C( Lw.}C k - &,U&/QA—C ;_\_

Sidney A. Willjams
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10-G

" The specimen is a meta-andesite originally composed of phenocrysts
o f plagioclase and nornblende set in a matrix of slender plagioclase laths
showing fluidal structure. The epizonal metemorphism has been miid.
The most notable change Is commlete replacement of hornblende
by coarse, prismatic epidote =2long with lesser amounts of pennine, gquartz,
calcite, and sphena. Tiny pennine flakes arc also abundant in the interstices

~of the plagioclase microlites where there may Initially have been glass.
. The plagioclase Is but glightly a!tered to cdicite, sericlite, and occasionally,

ecpldote.

Minerdl percentages are esptimated as follows: plagioclase 702,
epldote 8%, pennine 17%, quartz 1%, calcite 22, sphene 0.5%, sericitec 0.5%,
magnetite 0.5%, and apatite tr.

36-E

The specimen Is a meta-andesite with phcecnocrysts of plagioclase |
and hornblende set in a microcrystailine and directionless matrix of
plagioclase - The rock shows evidence of rapid chilling. Cognate xenoliths

< are widely scattered - most are coarser grained than the host. Epizonal
“metamorphism has been acccmpanied by K-metascmstism.

Orfginal hornblende has been replaced by loose aggregates of

" . stubby epldote prisms, quartz, pennine and calc¢ite. This assemblage is

in part replaced by extremely fine grained hydrobiotite. The place of
cholrite in the matrix in 10-G is taken here by hydrobiotite also.
Plagioclase s flecked with sericite and epidote. Thrn, sinuous veinlets of
sericite and epidote cut the fabric.

Minerals appear in the following esislmated amounts: plagioclase 61%,
epldote 5%, sericite 4%, pennine 2%, quartz 1%, calcite 4%, sphene 0. 5% -
hydroblotlte 223, and apatite and magnetite in trace amounts. .~
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P.0. Box 872

Douglas, Arizona, 85607

March 13, 1971 ’ ;?g3;€”“
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Mr. Walter Heinrichs
Heinrichs Geoexploration
Box 5964

Tucson, Arizona, 85703

GEOEX

%,
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Re: GEOX Job # 616
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GS

O, 4 v
Plane. Rizona 35783

Dear Mr. Heinrichs: ("REA g9y
) 823,
D.Sgg

Enclosed are descriptions of the two samples you sent. |
hope we read the labéls on the rocks correctly. They are being returned
under separate cover with the slides.

Sampie 10-G shows only 'dry' thermal metamorphism. In 36-E,
however, this is superimposed with K-metasomatism. Alteration in this
sample, though weak, is encouraging and reminiscent of that at Safford
(for one example).

Sincerely,

Sl NN 0L+

Sidney A. Willjams
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10-6 . " : — ' , L
" The specimen is a meta-andesite originally composed of phenocrysts
o f plagioclase and hornblende set In a matrix of slender plagioclase laths
showing Tluidal structure. The epizonal metamorphism has been mild.
The most rotable change fs complete replacement of hornblende

by coarse, prismatic epidote along with lesser amounts of penn:ne, quartz,
calcite, and sphene. Tiny pennine flakes arc also abundant in the interstices

of the plagioclase microlites where there may Initially have been glass. o
The plagioclase is but slightly altered to cldcite, sericite, and occasionally, = - "
epldote. SR

Mincrdl percentages are esptimated as follows: plagioclase 70%
epldote 8%, pennine 17%, quartz 1%, calcite 2%, sphene 0.5%, sericite 0.5%,
magnetlte 0.52, and apatite tr. ,

36-E

The specnmen is a meta-andesite with phcnocrysts of plagioclase
and hornblende set in a microcrystailine and directionless matrix of v
plagioclase = The rock shows evidence of rapid chilling. Cognate xenoliths
- are widely scattered - most are coarser grained than the host. Epizonal
metamorphism has been accompanied by K-metasomatism.
- Original hornblende has been replacced by loose aggregates of
.. stubby epldote prisms, quartz, pennine and calcite. This assemblage is
in part replaced by extremely fine grained hydrobiotite. The place of
cholrite in the matrix in 10-G is taken here by hydrobiotite also.
Plagioclase is flecked with sericite and epidote. ThIn, sinuous veinlets of
sericlte and epidote cut the fabric.

Minerals appear in the following esplmated amounts: plagioclase 61%,
epidote 5%, sericite 4%, pennine 2%, quartz 1%, calcite 4%, sphene O. SZ
hydroblotlte 223, and apatite and magnetite In trace amounts. .~
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PETROGRAPHIC ANALYSIS

Date )0~ 29~ 7/

Analyst JHE
2

Sample No.

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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PETROGRAPHIC ANALYSIS

Date /p-29- 7/

Analyst jﬁf

Sample No. P

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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PETROGRAPHIC ANALYSIS

Date / -2/ - 72

Analyst 3475
sample No. £ -3/35 / Dec Jr

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
' mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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PETROGRAPHIC ANALYSIS

Date /0 - ZE -7/

analyst &7

Sample No. 3F520 ((r)/c g7 A/m.(c,é‘)

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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MINERAL DESCRIPTIONS (Habit, Size, Zoning, Inclusions, Alteration,
Te:ture, Relationships with adjacent minerals)

s pocsk s Yory Simiter A AP Soupis §ran 3 osut 7S Seva,
H b Syl Gnergraind At Smmflge Sneviligicatl hentiel,
.§c’,< /ZA (pz{(r/‘/)/;.'a—- Of\ ?700’.

~—




PETROGRAPHIC ANALYSIS

Date /0o~ 28~ 7/

Analyst :S}%?cz

Sample No. 3@0 ((o/( {Vom /eam(o'/‘f)

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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Texture, Relationships with adjacent minerals)
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PETROGRAPHIC ANALYSIS

Date /0-28-)/

mnalyst DA

Sample No. 920 /((a/c. -gro‘ /(&‘nAC(Of?‘j

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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PETROGRAPHIC ANALYSIS

Date /0~22-)/

Analyst AJ;([:

Sample No. .J920 " CCore Soem /(,m:wﬁ‘)

HAND SAMPLE DESCRIPTION (textures, structures, mineralogy, field name)
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CHEMICAL COMPOSITION OF ROCK (Estimated from mineralogy and approximate
mineral abundances)

PETROLOGIC INTERPRETATIONS (Gross chemical changes, paragenesis, origin)
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