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Sample No, 1S-9-1774

Hand Sample: Light colored fine grained heterogeneous rock. Rock frag-
ments both darker and lighter in color than matrix are present.

Thin section texture: Porphyritic, fine grained groundmass.
Mineral

plagioclasé
chlorite
epidote
carbonate
sericite
sphene
quartz
magnetite
hematite
glass
orthoclase

Plagioclase phenocrysts are variable in size. All show rather strong
alteration to sericite, carbonate and epidote. Chlorite makes up 10-15%
of the rock and occurs as phenocrysts. probably replacing original horn-
blende(?)., A small amount of quartz is present. The groundmass is

either very finely crystalline or contains some glass. The darker colored
areas contain more glass. Fine grained magnetite is present (~1%) and
most grains are partially or completely oxidized to hematite, often
staining the rock around the grain. Sphene is a farily abundant accessory
mineral, Trace amounts of orthoclase are present.

Rock name: Probably close to andesite.
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Sample No. ES-9-1861

Hand Sample: Dark grey, fine to medium grained porphyry. Iron
oxide stain on fractures.

Thin Section Texture: Porphyritic, fine grained groundmass with
plagioclase phenocrysts up to 3 mm in length. ' Some suggestion of
flow alignments.

Mineralogy
Plagioclase
Chlorite
Magnetite
Carbonate -
Sericite
Epidote
Quartz
Orthoclase
Sphene

This rock is approximately 50% plagioclase. The plagioclase is
subhedral and ranges in grain size from small microlites to phenocrysts
smm in length. All of the layger grains show moderate to strong altera-
tion to sericitey epidote, and carbonate., The three minerals are pre-
sent in roughly equal amounts. Carbonate also occurs as fairly large
irregular patches throughout the rock. Small patches of orthoclase
also occur inside some of the. larger plagioclase grains. Chlorite
(penninite) is the second most abundant mineral and is scatbtered through-
out the rock.as irregular grains of various siges: Magnetitermakes up =
2 to 3% of the rock. Most of the magnetite crains are rimmed by hematite
and parts of the rock are stained a reddish coélor by the iron-oxide.
Quartz is a minor constituent (L5%) and occurs as irregular grains
sometimes in small pockets. - :

Rock Name: Andesite porphyry.



Sample No., ES-9-2492

Hand Sample: Light greenish grey, fine-grained homogeneous rock. Iron
oxide stains on some small fractures. Carbonate coating along some
.~ larger fractures.

Thin section texture: Mostly fine grained, homogeneous. A few larger
grains present.

Mineralogy
Plagiocilase
chlorite
epidote
sericite
quartz
orthoclase
magnetite
Hematite
leucoxene

Plagioclase is mostly fine grained and moderately altered to epidote and
some sericite. Chlorite makes up 20 to 30% of the rock as irregular
mostly fine grained material. A few patches of coarse® grained chlorite
are present. Fine grained quartz makes up less than 5% of the rock.
Orthoclase is slightly more abundant than in ES-9-1861 but only makes up
about 5% of the rock. Sericite is abundant throughout all of the rock.

The fine grained nature of most of the rock and the abundant sericite
preclude identification and estimation of percentages of original minerals.
When compared with ES-9-1861 this rock is much less porphyritic and con-
tains less carbonate. Chlorite, epidote and sericite are abundant in

both rocks. Opaqueiminerals are very sparse in ES-9-2492. The few present
are very fine grained and are mostly leucoxene and hematite. Very minor
magnetite is present.

Kock Name: ? Maybe andesite also. Much lighter in color than other
andesites but does not appear to contain much orthoclase or quartz.




Sample No. £S-9-2609

Hand Samle: Bracciated and stained with iron oxides. The hand sample is
soft and breaks easily.

Thin section texture: Fine grained, slightly porphyritic, highly fractured.
Mineral

plagioclase
chlorite
epidote
biotite
hematite
carbonate
sericite

In the center parts of the core fracturing seems to be a little more
intense. In this area the rock consists of small scattered plagioclase
phenocrysts in a groundmass of low birefringence, fine grained material
that is probably feldspars with or without quartz. Scattered patches of
fine grained biotite and epidote are present., Carbonate is abundant along
fractures., ©Some hematite or possibly limonite is present in fractures
also. Chlorite is present but not very abundant. Near the edges of the
core chlorite is abundant and biotite is absent. Iron oxide staining is
more intense in these areas.

Rock name: Probably andesite. The intense fracturing and iron oxide
staining make mineral identification difficult.



Sample No. ES-9-2721

Hand Samplel. Dark grey mostly fine grained, porphyritic rock. Small
veinlet with minor amounts of sulfides.

Thin section texture: Mostly fine grained porphyritic.

Mineralo
Plagioclase
hornblende
biotite
chlorite
epidote
quartz
sericite
carbonate
magnetite
orthoclase

Plagioclase occurs as subhedral crystals ranging in size from tiny miero-
lites to phenocrysts up to 2mm in length. Alteration is variable. Some
larger grains show epidote replacemént. Sericite is a minor alteration
product. Other grains are slightly cloudy. Carbonate alteration is
present in some grains. Large phenocrysts of hornblende are present,

These are euhedral and sometimes consist of radial masses of hornblende
growing inward with centers containing abundant fine grained magnetite.
Some epidote occurs in these sites. Some finer grained more irregular
hornblende is also present. The groundmass consists of fairlyifresh
plagioclase microlites, the finer grained hornblende, fine<grained greenish
brown biotite and abundant magnetite. A small amount of chlorite is present
in the groundmass, but it is much less abundant than biotite. Quartz
occurs as small grains or pockets of grains. A small veinlet cuts the

rock and is composed modtly of quartz, calcite and minor sulfides. Pyrite,
chalcopyrite and bornite are all present in the veinlet. Chlorite occurs
along the edges of the veinlet in some areas. A large hornblende pheno-
cryst is largely converted to chlorite on either side of the veinlet.

Very minor orthoclase is present adjacent to the veinlet in some areas.

Rock name: Andesite. Appears similar to ES-9-1861 except for the presence
of hornblende. Plagioclase is generally fresher in ES-9-2721 than in
ES-9-1861 and ES-9-2721 contains abundant biotite and much less chlorite
than 1861, lMost of the chlorite in 2721 is associated with the quartz,
carbonate, sulfide veinlet,
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Sample No, ES-9-2786

Hand Sample: Very dark porphyritic rock. Fine grained groundmass with
hornblende phenocrysts up to 6mm in length.

Thin section texture: porphyritic; fine grained groundmass with poorly
developed flow texture.

Mineral Estimated %
Plagioclase 50
hornblende 15-20
biotite 20-25
magnetite 2=3

quartz

carbonate

epidote

chlorite (2)

glass

Plagioclase occurs as subhedral zoned crystals ranging in size from tiny
microlites to phenocrysts 2mm in length. Most crustals are fresh, some
appear to be altering to a fine grained biotite and a very small amount

of epidote is present in a few places. Hornblende occurs as large euhedral
phenocrysts. Most are fresh; in a few areas fine grained biotite is re-
placing the hornblende. Fine grained magnetite is concentrated along the
margins of some crystals. Biotite is the other abundant mineral occuring
throughout the groundmass as very fine grained greenish brown material.

It fills the spaces between plagioclase microlites and in a few areas
occurs as larger patches of fine grained material. A very minor amount of
chlorite occurs in the groundmass. Fine grained magnetite is abundant
throughout the groundmass. A small pocket of veinlet contains quartz),-
minor carbonate and acicular hornblende. A small amount of glass is
present in the groundmass,.

Rock Name: Andesite., Very similar to 2721. Plagioclase and hornblende
appear fresher in 2786 and biotite appears to be slightly more abundant
and coarser grained.
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Sample No. ES-9-3001

Hand Sample: Dark gray, fine grained, porphyritic roxk. some fine grained
sulfides. A small veinlet cuts the sample.

Thin Section Texture: Porphyritic fine grained groundmass, plagioclase
phenocrysts up to 3mm in length. Poorly developed flow orientation.

Mineral Est. %

plagioclase ~50
chlorit?} 45
biotite

carbonate

magnetite

~pyrite

orthoclase

Jquartz

The rock is approximately 50% plagioclase. The size is variable and most
of the larger crustals are zoned. Some alteration is present. Cloudiness
in certain zones of some crystals (clay minerals?), chlorite in some grains
and minor biotite (?) in some. Chlorite and biotite make up a large part
of the groundmass. Biotite is greenish brown and very fine grained.
Chlorite is coarser grained in some cases. Fine grained magnetite makes

up 2-3% of the rock. A small veinlet cuts the rock. Chlorite is the most
abundant mineral in this veinlet with some quartz and carbonate. Ortho-

clase is fairly abundant along the margins of the veinlet. A few grains
of pyrite are in the veinlet.

Rock Name: Andesite. Differs from 9-2786 in that hornblende is absent.
Chlerite is more abundant in 9-3001 and biotite is finer grained and
maybe less abundant.
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Sample No., ES-9-3%295

Hand Sample: Dark grey, fine grained porphyry. Several small fractures
cut the sample. Some of these are stained with red iron oxide and a
few sulfide grains occur along or adjacent to the fractures.

Thin section texture: Porphyritic, fine grained groundmass with pheno-
crysts up to 2mm.

Mineral

plagioclase
biotite
cehlorite
carbonate
sericite

. orthoclase
magnetite
pyrite

Plagioclase makes up about 50% of the thin section. . Most grains are

fresh or only slightly cloudy. WMinor sericitic alteration is present in
some grains, Hornblende phenocrysts apparently were present but these
have been converted to masses of fine grained brownish biotite.but still
retain the characteristic hornblende shape. Fine grained greenish brown
biotite is abundant in the groundmass along with fine grained magnetite.
Some fine and coarser grained chlorite is present. Several veinlets cut
the thin section. These contain sericite, carbonate and quartz. Chlorite
is present in some areas in and adjacent to hhese veinlets. Fine grained
drthoclase is fairly abundant along the margins of veinlets in many areas.
A few grains of sulfides are in the veinlets.

Rock Name: Andesite. Similar to 9-2786. Biotite appears to be a little
coarser grained in 9-3%295,
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Sample No. ES-9-3339

Hand Sample: Medium grey porphyritic rock. Dark and light colored
phenocrysts are present. Several small veinlets cut the sample.

Thin section texture: Porphyritic, fine grained groundmass

Mineral

plagioclase
'biotite
chlorite
epidote
quartz
magnetite
orthoclase
sericite
sulfide
carbonate

Plagioclase and biotite are the two most abundant minerals. Plagioclase
occurs as subhedral phenocrysts and as smaller crystals in the groundmass.
most plagioclase is farily fresh; epidote is a very minor alteration pro-
duct of plagioclase. ©Small irregular patches of orthoclase occur inside
some of the larger plagioclase crystals. Fine grained biotite is evenly
distributed throughout the groundmass. Hornblende phenocrysts apparently
were present but have been replaced by biotite and chlorite. In some

areas the hornblende sites are taken by fine grained biotite alone, in
others chlorite is present along with biotite, commonly with chlorite in
the center and biotite at the margins. Magnetite is usually present and
orthoclase is occassionally present. Some fine grained magnetite also
occurs in the groundmass (1-2% of rock). Several small veinlets are
present. These are composed of quartz, sericite, carbonate and orthoclase.
Chlorite is fairly abundant along the margins of veinlets. Orthoclase
usually occurs where the veinlets cut plagioclase phenocrysts. Some pyrite
is present in the veinlets.

Roeck name: Andesite



Sample No. ES-9-3856
Hand sample: Dark grey fine grained rock. Small chalcopyrite veinlets.

Thin section texture: Fine grained slightly porphyritic, poorly developed
flow orientation of plagioclase laths. A few lithic fragments (?) are
present,

Mineral

plagioclase
biotite
“hornblende
quartz
orthoclase
chlorite
carbonate
magneitie
pyrite
chalcopyrite

Plagioclase makes up 40-50% of the rock., It occurs as euhedral laths
ranging in size from 0,1-1,5mm. lMost grains are cloudy and fine grained
biotite occurs in a few plagioclase Sites. Irregular crystals of horn-
blende are up to O.5mm in diameter but make up less than 5% of the rock.
Variable amounts of fine grained quartz are present but when veins are
excluded makes up less than 5% of rock. Fine grained greenish brown
biotite makes up 35-40% of the rock and is fairly evenly distributed
throughout the thin section. Magnetite is fine grained and not too
abundant in most areas. A few lithic fragments are included in the thin
section. These are very similar to the host rock consisting largely of
closely packed plagioclase laths. Fine grained magnetite is much more
abundant in the fragments. Several veinlets cut the thin section. Those
are composed mostly of quartz with moderate amounts of orthoclase, carbon-
ate and chlorite. The sulfides occur in these veinlets. One veinlet is
slightly offset where it is cut by another one.

Rock name: Andesite
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Sample No. ES-9 2357

Texture: Porphyritic, fine-grained groundmass,

Mineralogy

Plagioclase s
Chlorite
Sericite
Magnetite
Hematite

Plagioclase phenocrysts make up 50% or more of the sligde.
The groundmass appears to be composed almost entirely of fine
grained intergrown sericite and chlorite, Some coarser grained
chlorite 1s present and magnetite is very abundant in the ground-

mass., Some is oxidized to hematite. A small amount of glass
may be present.
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