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27 samples from altered porphyry intrusive rocks and metasediments

Summary

Plutonic rocks range from quartz diorite to quartz monzonites
most have plagioclase phenocrysts and many have quartz phenocrysts,
They grade into porphyry intrusive (dike?) rocks. The intensity
and type of alteration is varied, but most commonly plagioclase is
moderately altered to sericite with a little calcite, and less
commonly to K-feldspar, Mafic minerals generally are altered to
chlorite and various other minerals in minor amounts, Characteristic
vein types are quartz-sulfide, commonly with sericitic halos. Sulfides
include pyrite and chalcopyrite in most samples and molybdenite in
a few,

Metasedimentary rocks include mainly quartz-plagioclase gneiss
with lesser amounts of more pelitic and more feldspathic units., The
are interbanded in the scale of a thin section. They show a wide
variety of alteration assemblages. Plagioclase is generally altered
to sericite and mafic minerals are either fresh biotite or altered
to chlorite. K-feldspar is a common secondary mineral, commonly
restricted to certain layers or patches in-a thin section. Vein
types include quartz-sulfide and calcite, with lesser K-feldspar-
bearing veins, Pyrite is the most common sulfide, generally with
lesser chalcopyrite; molybdenite occurs in one sample,

Many samples show superimposed alteration types, with vein
alteration altering pervasive alteration. The intensity of alteration
varies widely within samples, especially between different compositional
layers, Because of this no simple summary of alteration types is made.
However, alteration of plagioclase and mafic minerals as well as vein
type and alteration halos are described for each sample,

In answer to some specific questions the following notes are made.,

1) One sample (3-284) shows a skarny texture of poikilitic sulfides
intimately intergrown with silicates, HotoFbisio Tueiociase foapnyem

2) Magnetite has two origins, original in a few plutonic rocks, and
secondary related to strong K-feldspar alteration.

3) Sulfides were mainly examined on unpolished surfaces; only hydro-
thermal sulfides were recognized. Molybdenite occurs in a few samples,
and in those examined in polished section does not occur with mafic
minerals as very fine grains., Fine grained material with altered
mafic minerals is Ti-oxides.
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Sample 10-121 Quartz Monzonite Porphyry

The rock contains phenocrysts of K-feldspar, plagioclase,
quartz and altered mafic minerals. '

_ 'K-~feldspar phenocrysts are up to 15 mm long and occupy 5% of the
rock, They contain a fine perthitic intergrowth of plagioclase and
scattered calcite patches., Inclusions in the larges#t phenocryst
consist of quartz-calcite-chlorite.

Plagioclase phenocrysts (20-25%) are up to 5 mm long, and form
equant to slightly elongated crystals, They are weakly to moderately
altered with patches of clay minerals, and with minor sericite
along fractures and widely scattered calcite patches, A few pheno-
crysts are moderately altered to calcite-K-feldspar patches.

Quartz (5%) is up to 3 mm across in equant grains; some are
rounded and some appear to be resorbed by the matrix, the latter
having convexly curved borders against the matrix,

Mafic phenocrysts (2%) are up to 1 mm long and consist of
chlorite in fine grained irregular to lamellar aggregates with
high-relief to opaque Ti-oxides intergrown parallel to cleavage
of chlorite, _

Magnetite (3-5%) forms aggregates of rounded grains separated
by thin selveges of matrix minerals, with coarser grained chlorite
and K-feldspar common near magnetite,

Apatite forms a few prismatic crystals up to 0,6 mm long.

The matrix (60-65%) is fine grained (0.015-0.04 mm) and
consists of quartzy K-feldspar-plagioclase (altered to clay)-
calcite-chlorite, '

One zircon grain 0.015 mm long occurs in the matrix.

The rock contains several inclusions of a second type of
Plutonic rocks; these are up to 3 mm across, and consist of fine
grained quartz-plagioclase (0.15 mm) with interstitial clay
minerals,

Sample 10-285 Quartz Monzonite Porphyry

The rock contains two zones, one with abundant K-feldspar,
the other without K-feldspar; the K-feldspar appears to be of
replacement origin, altering plagioclase phenocrysts with calecite
and minor sericite, '

The sample is similar in many respects to sample 10-121,

Plagioclase phenocrysts are up to 5 mm and show patchy to
veiny alteration to clay minerals and calcite (weak to moderate)
with minor sericite. '

Two types of mafic phenocrysts appear to have been present,
The first is represented by lamellar chlorite with calcite and
Ti-oxides along cleavage directions, and with apatite growing
across cleavage. These probably represent orignal biotite,

The second is represented by patches of equant chlorite-
calcite-quartz-K-feldspar-opaque (pyrite-chalcopyrite); these
may have been original hornblende, Pyrite and chalcopyrite also
occur away from altered mafic phenocrysts, but are most abundant
in them,

~ The matrix is as in sample 10-121, and several coarser grained

zones may represent inclusions of another plutonic rock as in sample
10-121 [



Sample 10-309 Porphyritic Granodiorite with Alteration Veins

The rock contains plagioclase phenocrysts (25-30%) which are
up to 3 mm across and generally equant to prismatic., They are
moderately to strongly altered to patchy clay-calcite with lesser
sericite, and a few patches of K-feldspar and chlorite,

Quartz phenocrysts (2-3%) are up to 1.5 mm across and fresh,

Mafic phenocrysts (probably biotite) up to 4 mm long are
completely altered to chlorite with lesser sericite and lenses of
Ti-oxides and calcite along cleavage planes; a few altered mafic
zones consist of irregular patches of chlorite and sericite with
abundant calcite. '

Apatite forms a few grains (0,2%) up to 0.2 mm long.

The matrix consists of quartz (40-45%) and K-feldspar (15-20%)
with lesser altered plagioclase (10-15%). Matrix plagioclase grades
into plagioclase phenocrysts with increasing grain size. The average
matrix grain size is 0.2-0.3 mm.

The central part of the sample (15-20 mm wide) consists of a
series of veinlets containing pyrite and quartz (0,5-1.0 mm wide)
surrounded by an alteration zone containing quartz and sericite.
Quartz is about the same grain size as in the matrix, and sericite
forms aggregates of grains about 0,08 mm across, with the size of
the aggregate being about the same as that of plagloclase corystals
in the less altered part of the sample., K-feldspar is also destroyed
in the alteration halo.

Pyrite occurs scattered through the alteration halo and in the
rock outside the quartz-sericite alteration halo,

Sample 12-240 Granodiorite

The rock consists of an aggrehﬁme of medium to coarse grained
plagioclase (60-65%), quartz (15-20%), K-feldspar (5%), and altered
mafic minerals (10-15%) in a sparse matrix of the same minerals.
Grain size ranges from 3 mm down to 0,05 mm, with most of the rock
being from 0,2-1,0 mm.

Plagioclase is fresh to weakly altered to clay.

Mafic phenocrysts now consist of irregular intergrowths of
chlorite-quartz-apatite-Ti-oxides-K-feldspar-opaque(pyrite).

Small zones of myrmekitic quartz in plagioclase comprise 5% of
the rock., Minor minerals include abundant apatite (i%) to 0.15 mm,
two grains of euhedral zircon to 0,04 mm, and rutile up to 0,15 mm
long.

& Much of the K-feldspar occurs with chlorite, but a little occurs
as alteration of coarse grained plagioclase,

The rock is cut by calcite veinlets with no alteration halos,



Sample 9-220 Quartz Diorite

The rock is medium grained (0.1-0.5 mm) with plagioclase (55-60%),
quartz (20-25%), generally interstitial to plagioclase, and altered
mafic minerals (20-25%).

Plagioclase is moderately altered to patches of calcite, lesser
patches of K-feldspar and chlorite, and veinlets to individual flakes
of sericite, Myrmekitic intergrowth of quartz in plagioclase occurs
in a few grains, )

Mafic minerals, probably originally biotite, consist of patches
of chlorite with Ti-oxides intergrown along cleavage planes, A few
grains of sphene occur with chlorite. Chlorite is very abundant in a =iy~
vein-like or shear zone about 3-5 mm wide; the zone is weakly foliated
parallel to its length,

~ Chalcopyrite (1-2%) and lesser pyrite (1%) occur throughout the
rock, generally with the mafic minerals. However, the chlorite-rich
vein-like zone does not contain sulfides.

Sample 17-170 Arkosic Quartzite with Pelitic Interlayers

The rock is a medium grained (0.,2-0.7 mm) moderately foliated
arkosic quartzite composed of granular quartz (75-80%), altered
plagioclase (10-15%), chlorite (2-5%), and biotite (2-5%). Minor
minerals include apatite (0.2-0.5%) and calcite.

Plagioclase is moderately to strongly altered toseriéite, minor
chlorite, and minor =biotite, ’

Pelitic interlayers are rich in chlorite with quartz, calcite,
biotite, and apatite; some layers are rich in biotite,

Sulfides are scattered through the rock and consist of pyrite
(2%) and chalcopyrite (2%); they probably are more abundant with
chlorite.

Sample 17-267 Banded Metasediment

The rock consists of thin layers of various compositions, commonly
with gradational borders. Three main types of layers are present: (1)
quartz-rich, (2) plagioclase-rich, and (3) polymineralic with quartz,
K-~feldspar, and plagioclase,

The grain size is about 0.3 mm, with a few coarser grained quartz
lenses or layers., Chlorite with lesser biotite occur throughout, and
are most abundant with plagioclase-rich layers,

Alteration of plagioclase ranges from weak at one end of the
sample to strong at the other. Weak alteration is to calcite-K-feldspar-
gsericite with minor epidote. Strong alteration is to calcite-clay-
sericite., Chlorite is commonly intimately intergrown in plagioclase-
rich layers in the strongly altered zone, and may be in part an alteration
of plagioclase,

" Minor myrmekitic quartz occurs in plagioclase, and apatite forms
0,1-0,2% of the rock.

The rock .is cut by wispy veinlets of quartz with pyrite and
chilcopyrite with no alteration halos. Other veinlets (fractures) with
calcite~-clay alteration halos cut the plagioclase-rich layers; these
veinlets cannot be seen cutting quartz-rich layers. A few of these
also contain chlorite-pyrite.



Sample 16-338 Banded Metasediment

The rock has a similar texture to that of sample 17-267, but
-eontains much more K-feldspar. A good foliation is defined by
compositional banding and elongation of mineral grains, The overall
composition of the rock is quartz (45-50%), plagioclase (10-15%),
K-feldspar (20%), mafic minerals (10-15%), pyrite (5-7%).

Plagioclase is moderately to strongly altered to very fine
grained sericite in quartz-rich layers, and to sericite and coarser
grained biotite (?) in plagioclase-pelitic layers. The biotite may
not be an alteration of plagioclase, but it is intimately intergrown
with fine grained sericite. One layer consists mainly of coarse
grained biotite, and other layers contain abundant coarse biotite;
:his biotite appears to be of metamorphic origin rather than hydro-

hermal,

Chlorite is probably an alteration of biotite, especially related
to the large vein containing pyrite, chalcopyrite, and carbonate;
although most of the carbonate has been leached, some at least appears
to be siderite. '

The rogk is cut by K-feldspar veinlets; they are at about
right angles to the foliation and are discontinuous. Some contain
pyrite,

Sample 13-230 Altered Metasediment

The rock 1s strongly altered and cut by several veins; some
alteration halos occur about the veins, which are superimposed on
previously altered rock. The banded texture of the original rock is
preserved,

The rock now consists of quartz (80%) and sericite (15%) with
*miner biotite, apatite, and sphene, Quartz is 0.15-0.5 mm in size,
sericite is 0,007-0,10 mm in size, and forms aggregates up to 0.5 mm
across,

The rock is ce¢ut by veins of quartz-pyrite; the veins do not
have sharp borders, but quartz in the vein is intimately intergrown
with quartz of the rock. The alteration halos about the veins are not
as pronounced in thin section as in hand sample, but may represent
two types of alteration: (1) addition of quartz to the rock, and/or
(2) replacement of sericite directlyzalong the vein by clay minerals,
However, neither of these alterations correspond in distribution and
size to the color variations seen in the cut block, Biotite occurs
only along borders of pyrite., Pyrite forms 2-3% of the rock.

The rock is cut by a late wispy siderite veinlet, Limonite is
a surface weathering product of pyrite, and occurs in fractures in
the sulfide grains,

John Payne,
September, 1975,



Sample 2-236 Metasediment

The sample is a fine grained gneissic metasediment which has been
strongly altered, and cut by later veins with alteration halos,

The original rock was probably a quartz-plagioclase-mica gnelss
with minor apatite. Grain size in fine grained layers is 0,01-0,03 mm,
Coarser quartz lenses (5% of rock) have grains up to 0.3 mm, Plagio-
clase is mainly fine grained, with a few (3-5%) coarser grained
porphyroblasts (augen) to 2 mm,

The plagioclase is altered to a very fine grained aggregate of
calcite, sericite, and chlorite, with K-feldspar(?) in the porphyro-
blasts, Quartz may also be an alteration product of plagioclase,

Mafic minerals are represented by chlorite laths up to 4 mm with
intimately intergrown calcite lenses and very fine grained leucoxene
(Ti-oxide). Sericite is intergrown with chlorite along cleavage
planes, Locally light brown biotite is present as medium grains with
chlorite,

The corner of the sample is cut by a vein of quartz-pyrite-chalco-
pyrite, with a weak halo of sericite-quartz rich rock up to 1 mm out
from the vein, Pyrite is disseminated throughout the rock. Percentages
of sulfides in the sample are pyrite (1-2%), chalcopyrite (0.2-0.5%).

A patchy irregular zone rich in sericite cuts the rock parallel
to the length of the sample and may represent a weak alteration zone
related to the quartz-sulfide veins.

Sample 2-240 Metasediment, Alteration Zone about Quartz-Sulfide Vein

The sample is a fine gralned gneissic metasediment similar to
sample 2-236, except banding is more pronounced.

The rock consists of plagioclase moderately to strongly altered
to sericite (20-25%), quartz %55 60%), biotite and chlorite(10-15%),
sericite patches (5%), disseminated pyrlte and chalcopyrite (1-2%),
and apatite (0.5%). Grain size of chlorite and biotite is 0,04 mm,
quartz is up to 0.4 mm. K- feldspar occurs in a few layers,

The rock is cut by a vein containing quartz and abundant pyrite,
with a halo up to 5 mm wide in which all minerals but quartz are altered
to coarser grained sericite (up to 0.04 mm) and patches of secondary
chlorite, The alteration zone extends further out along certain bands
in the gneiss, but the intensity of alteration is less than in the
main halo,

A late veinlet contains limonite.



Sample 16-442 Banded Metasediment

The sample is fine to medium grained (0.1-0.4 mm) and shows
strong compositional banding, with bands rich in quartz, others rich
in K-feldspar, and others rich in sericite.

Most of the sample originally was a quartz-feldspar-mica gneiss,
Quartz (55-60%) is abundant in all layers except the pelitic layers.
Plagioclase (20-25%) occurs in most layers, and is moderately to
strongly altered to fine grained sericite with patches of coarser
calcite, K-feldspar is concentrated in certain layers either alone
or with quartz and forms 10-15% of the rock. Mafic minerals (10%)
are altered to chlorite and sericite with minor leucoxene, Apatite
(0,5%) is commonly elongated parallel to foliation.

The pelitic layers (whitish layers in hand sample) consist &
mainly of sericite with minor chlorite, calcite, and opaque. The
layers at the end of the sample next to the pelitic layers contain
abundant very fine grained disseminated opaque,

The quartz-rich layers appear to be original segregations in the
gneiss rather than alteration veins., However, the presence of the
sericite-rich layers along the borders of and interior to the quartz-
rich layers suggests that they might represent an alteration vein and
halo,

Pyrite (1-2%) is disseminated throughout the rock.

The rock is cut by a K-feldspar-sericite veinlet containing minor
pyrite; the borders of the vein are not sharp.

Sample 17-209 Banded Metasediment

The sample is a fine to medium grained (0.1-0.,3 mm) banded meta-
sediment, showing three main types of layers.

1) The most abundant type is a quartz-rich type composed of quartz
(50-70%), plagioclase (20-40%), chlorite (5-7%), with minor opaque
(pyrite), K-feldspar, calcite, and apatite. Plagioclase is moderately
altered to sericite with minor calcite and chlorite,

2) Pelitic layers (creamy white in hand specimen-stained) consist

of plagioclase (70-75%) strongly altered to sericite, quartz (5-7%)
and chlorite with minor biotite and sericite (15-20%). Pelitic layers
grade into quartz-rich layers with increasing quartz content and
decreasing intensity of plagioclase alteration.

3) One end of the section contains layers rich in feldspar, Plagioclase
(50~55%) is fresh to slightly altered to sericite., Composition of one
grain by the Michel-Levy method on albite twins gave Anyy. K-feldspar
(20-25%) is very abundant in certain bands parallel to foliation. Quartz
(10-15%) is scattered, Biotite (10-15%) has very strong birefringence,
and is partly altered along cleavage to chlorite,

Disseminated pyrite and lesser chalcopyrite (1-2%) occur mainly
in the guartz-rich layers, One flake of molybdenite is also present.

The rock is cut by a vein containing K-feldspar, chlorite, pyrite,
and chalcopyrite, with minor quartz, An alteration halo occurs in
part of the plagioclase~rich unit; plagioclase is strongly altered to
sericite up to 2 mm from the vein., However, this alteration halo does
not extend across all 6f this unit. :

Two grains of a dark green mineral (tourmaline?) occur in the
third unit (plagioclase-rich unit),



Sample_1-140 Banded Metasediment

The sample is a banded, medium grained metasedimentary gneiss.
Several distinct compositional units are distinguished,

1) Quartz-plagioclase-muscovite gneiss comprises 2/3 of the section
and consists of bands rich in quartz and plagioclase with lesser bands
rich in muscovite with lesser K-feldspar, epidote, and calcite. Overall
composition is quartz (45-50%), plagioclase (25-30%), muscovite (7-10%),
chlorite (5-7%), epidote (3-5%), calcite (3-5%), disseminated pyrite
(2-3%). Quartz forms rounded grains 0,06-0,15 mm, Plagioclase (Anyg)
forms anhedral to interstitial grains, and is moderately altered to
sericite and minor calcite. K~feldspar is concentrated in certain
layers and patches, Chlorite occurs mainly in quartz-plagioclase layers
as fine interstitial grains. Muscovite-rich layers contain up to 50%
coarse grained muscovite (to 0,30 mm), with medium grained epidote and
fine grained calcite, Apatite is minor (0,1-0.2%),

2) Two layers up to 0.4 mm thick contain tourmaline(schorlite). One layer
is inter.banded in the quartz-plagioclase-muscovite gneiss near its
‘border, the other layer is at:.the border with the third major unit.
“Tourmaline forms rounded to prismatic grains with very strong pleo-
chrism from colorless to dark olive green, The layer at the border
contains up to 50% tourmaline; it is discontinuous and is interrupted

by a coarse grained quartz vein,

3) The quartz vein (patch) is up to 7 mm across, but does not continue
across the section. It intrudes the sample at about the contact between
units 1 and 4. It contains minor fine grained calcite.

L) Actinolite gneiss comprises about 1/3 of the section. It contains
two main layers which have up to 50% biotite, while elsewhere biotite
is uncommon, The overall composition of the unit is actinolite (30-70%),
biotite (0-50%), plagioclase (altered strongly to sericite) (10-15%),
quartz (7-10%), apatite (2-3%). v

Against the quartz vein the unit is strongly altered to chlorite-
quartz-actinolite-calcite-sericite, One layer consists entirely of
chlorite; this may represent an altered zone of biotite, although
biotite adjacent to it is fresh,

5) The rock is cut by thin calcite and calcite-pyrite veinlets; one
veinlet crosscuts the quartz-plagioclase-muscovite gneiss, the other
cuts the quartz vein,

Sample 16-188 Banded Metasediment

The sample contains several distinct zones, some of which represent
original compositionally different layers, others which are alteration
products of these layers,

1) Much of the sample is a quartz-plagioclase-sericite gneiss composed
of quartz (55-60%), plagioclase (25-30%) very strongly altered to
sericite, mica (10-15%), apatite (2-3%), pyrite (1-2%), and calcite
(1-2%), Mica was originally biotite, which is preserved near one end of
the sample, Much of the biotite has been altered to sericite with fine
intergrowths of Ti-oxides,

(continued)



Sample 16-188 (continued)

2) the light colored band in the center of the sample is similar to
the gneiss except that the abundances of quartz and plagioclase are
reversed, i.e., 55-60% plagioclase and 25=-30% quartz,

3) The light-colored rock near the quartz vein cgngists of medlum a
grained plagioclase very strongly altered to serlclpe and fine grained,
high-relief minerals (70%), with rgunded quartz grains (15%) which
suggest a possible tuffaceous origin, and coarser patches of what
appears to be introduced quartz (15%). Borders of the.latter. however.
are interlocking with plagioclase. Near the contact with the quartz-
plagioclase-sericite gneiss is a discontinuous layer containing
quartz, fine grained muscovite and pyrite; this probably is a vein,

4) The coarse patchy zone of quartz at one end of the samplg has an
alteration halo in which rock of unit 3 is altered to sericite with
rounded quartz grains and minor calcite, On the other side of the
quartz vein is a layer composed of muscovite, quartz, sphene, and
minor apatite.

by a calcite vein at the other end of the samples
2& E?ieigggoishggg eztends out for 1 to 2 mm in which biotite is
replaced by muscovite,.
6) A small veinlet contains calcite and epidote, Locally it appears
to have a weak halo of K-feldspar, but elsewhere 1n the same unit
no halo exists,

Sample 17-276 Banded Metasediment

The rock consists of three main metaéedimentary types.

1) Plagioclase-quartz-chlorite gneiss occupies 1/3 of the section
and consists of medium grained (0.2-0.4 mm), equigranular plagio-
clase (AnBO) (60-65%), fresh to moderately altered to sericite,
finer grained (0,06-0.15 mmjquartz (20-25%) as rounded grains
interstitial to plagioclase, chlorite (7-10%) as ragged laths after
biotite and locally containing biotite cores, and abundant Ti-oxides
(3-5%) with chlorite, '

2) Biotite~-plagioclase-quartz gneiss occupies 1/3 of the section. It
consists of medium grained plagioclase (45-50%) (An3g) similar to that
in unit 1, and commonly concentrated in plagioclase=rich layers;
biotite (30-35%) as coarse grained (up to 1 mm) very poikilitic
crystals with inclusions of quartz, plagioclase and fine grained
opaque, and as unpoikilitic laths to 0.3 mm; quartz (15-20%) as fine
grains (0,05-0.10 mm) in biotite and interstitial to plagioclase;

and apatite (1-2%) as subhedral grains to 0.4 mm, Biotite occurs mainly
as poikilitic grains and is partly altered to chlorite and calcite,.

3) Biotite-sericite gneiss occupies 1/3 of the section, and is in
part interlayered with unit 2, It consists of two rock types, one of
which may be an alteration product of the other, The first consists
of biotite (35-40%) as laths up to 1 mm long surrounded by very fine
grained sericite (50-55%) with very abundant, very fine grained,
disseminated opaque, and scattered patches of quartz (5%).

(continued)



Sample 17-276 (continued)

Included in the biotite-sericite gneiss are elongated patches
composed of poikilitic chlorite with fine grained inclusions of
calcite and sericite intergrown along cleavage planes., Opaque
minerals form very fine grained disseminated inclusions and quartz
forms scattered grains, A few patches of sericite with opaque
inclusions occur; they are similar to that in the biotite-sericite
gneiss,

Opaque minerals include pyrite and magnetite, although most is
too fine grained to recognize in the binocular microscope.

The sample is cut by a quartz-chlorite vein with no alteration
halo,

Sample 16-362 Metasediment

The sample is a quartz-plagioclase-chlorite gneiss, Quartz
(45-50%) is finer grained (0 1-0.2 mm) than plagioclase (35-40%)
(0.15-0.3 mm), Plagioclase is moderately to strongly altered to
very fine grained sericite; in more strongly altered rock near
one end of the section, some sericite is coarser (up to 0.07 mm)
and patches of calcite are common. K-feldspar (5-7%) occurs mainly
near one end of the sample as scattered grains. Chlorite (10-15%)
is an alteration product of biotite and forms ragged laths up to
0.3 mm in length; it contains sericite parallel to cleavage planes
and very fine patches of Ti-oxides.

Pyrite (0.1-0.2%) is disseminated in rock containing K-feldspar.

The rock is cut by several calcite veinlets. Along one veinlet
at the edge of the section is a narrow alteration halo containing
K-feldspar. The more abundant sericitic alteration near one end of
the section may be related to a vein outside the sample,

Sample 3-284 Hornfelsed(?) Plagioclase Porphyry

Pov e s

2, )

The éample cons1sts of altered plagioclase phenocrysts in a
matrix containing very abundant biotite and lesser quartz, Locally
the texture of the matrix shows relic plagioclase laths. The biotite
appears to be mainly secondary, and the rock may represent a hornfelsed
plagioclase porphyry.

Plagioclase phenocrysts (20-25%) range widely in size up to 3 mmg
they are moderately to strongly altered to sericite, and many also
contain biotite laths,

The matrix consists of very fine grained to medium grained
biotite (55-60%) with lesser quartz (15-20%), apatite (1-2%), and
plagioclase (5%). Biotite occurs in patches which are almost entirely
biotite and intergrown with other matrix minerals; the patches may
represent original mafic phenocrysts.,

The rock contains patches of quartz, sulfides, chlorite, and
sericite with minor calcite. Generally grains in the patches are
coarser grained than in the matrix, Sulfides are pyrite (1-2%),
chalcopyrite (1-2%), and molybdenite (one grain 0,25 mm long by 0,025
mm wide), Pyrite is more abundant in coarse grains, while chalco-
pyrite is more abundant in finer grains,

The sample is cut(?) by a veinlet of plagioclase-quartz which
extends halfway across the section and ends abruptly. Biotite is
present but only in minor amounts, and plagioclase is much fresher

than in the rock,



Sample 3-227 Altered Metasediment

The rock is a strongly altered metasediment (quartz-plagioclase
gneiss), The first alteration is a pervasive replacement by K-feldspar
and biotite of original plagioclase and mafic minerals, Quartz appears
to be stable in this alteration, and the texture of the gneiss is -
mainly preserved, The second alteration is a patchy to veiny alteration
by quartz-chlerite-calcite-sulfides-apatite; during this alteration
the rock texture is destroyed., Late calcite veins cut the rock, and
may be related in origin to the second stage of alteration.

The original rock is medium grained (0,15-0.3 mm) and consists
mainly of quartz and plagioclase with lesser mafic minerals. The
K-feldspar-biotite alteration produced the following mineral compo-
sition: quartz (45-50%), plagioclase (15-20%), K-feldspar (15-20%),
biotite ?10-15%), apatite (1-2%), opaque (1-2%)-(pyrite, chalcopyrite).
Plagioclase is moderately altered to biotite and K-feldspar, or
locally to sericite, K-feldspar is commonly concentrated in layers,
Biotite is slightly altered to chlorite,

The alteration patches of the second type consist of quartz (55-60%),
chlorite (20-25%), calcite (7-10%), pyrite (2-3%), chalcopyrite (3-5%),
apatite (2-3%). Much of this is medium grained (0,2-0.5 mm). Chlorite
contains moderate to abundant patches of Ti-oxides,

Sample 3-277 Strongly Altered Metasediment

The sample shows complicated relations between two rock types
and several vein and alteration types.

1) Quartz-rich gneiss occupies one corner of the section, It is
weakly banded and consists of quartz (85-90%) with interstitial
patches of calcite (5-7%), sericite with lesser biotite (5-7%),
chlorite (1-2%), and apatite (0,3-0.5%).

2) The central part of the sample consists of a compact mass of
biotite laths up to 0.15 mm long with 20% poikilitic sulfide grains
(pyrite, chalcopyrite). Sulfide grains are strongly interlocking

with biotite, and contain inclusions of bilotite and calclte,’ This
rock is irregularly altered on its borders and into the interior to

an aggregate of sericite (45-50%), quartz (40-45%) and calecite (5-10%)%
sulfides are preserved in the altered rock, but in general the
alteration occurs between sulfide grains in the biotite-sulfide rock,
This alteration zone grades outwards into patches rich in quartz with
lesser calcite and a few coarse grains of apatite,

3) A possible third rock type consisis of an aggregate of quartsz,
sericite and biotite with minor apatite and 5-7% rounded sulfide

grains, mainly pyrite, It occurs along one end of the sample, and is
separated from the other rock types by a quartz-calcite vein., It may
have a similar origin to unit 2, but with a different alteration
history. .

4) A patch consisting of fine grained calcite and lesser sericite in

a matrix of chlorite with a few coarser grains of quartz occurs on the
border of a calcite-quartz vein, and extends into the sericitic altera-
tion of unit 2,

5) Late veins consist of quartz-sulfide (pyrite, chalcopyrite), with
minor chlorite. Calcite occurs in some veins with quartz, and forms
later veins and replacement zones,



Sample 11-166 Porphyritic Quartz Diorite

The sample is a massive, medium to strongly altered quartz
diorite with:a very variable grain size., Plagioclase phenocrysts
(25-30%) are up to 3 mm across, These are mediumly to strongly
altered to calcite and sericite, Mafic phenocrysts are of two
types (compare with sample 10-285). Both are completely altered,

The first was probably biotite, and is altered to chlorite with
patches of calcite and finely digsseminated Ti-oxides along cleavage
planes, The second was probably hornblende, and consists of more-
equigranular intergrowths of chlorite-calcite-sericite-Ti-oxides-
quartz, Biotite occupied 7-10% of the rock and hornblende 3-5%,

The matrix consists of quartz and plagioclase with lesser
amounts of calcite, apatite, and sericite. Plagioclase is altered
as in the phenocrysts, Grain size varies from 0,03-0.5 mm, with
most being 0.05-0.2 mm, Calcite occurs with coarser grained quartz.
Apatite is very abundant (0.5-1.0%).

The rock is cut by a velnlet of quartz-chlorite-sericite-calcite-
sulfides,

Sulfides occur in the veinlet and disseminated in the rock;
they consist of pyrite (1-2%) and chalcopyrite (0.1-0,2%).

Sample 16-409 Strongly Altered Metasediment + Pyrite Vein
(pr\. '\"E‘P T Te . )\3

The sample is a Btrongly altered,uniform,medium grained
metasediment composed of quartz (80%). serlcite (10%), and kaolinite
(10%). Quartz is 0,07-0.2 mm in grain size, and the other minerals
form fine grained aggregates between the quartz grains, and elongated
roughly parallel to banding.

The sample is cut by a series of veins containing pyrite center-
lines and an alteration halo about 3 mm out from the centerline in
which kabplinite has been replaced by sericite, and in which dissemi-.
nated pyrite and minor chalcopyrite occur. Near one edge of the
Bllde. sericite is very coarse grained (up to 0,1 mm), but generally
it is only slightly coarser in the alteration halo than in the rock.

The vein (and rock) is cut by a small fault, which offsets the
vein about 4 mm, The fault contains kaolinite, and between the segments
of the pyrite vein the fault contains finely ground up pyrite.




Sample 2-271 Porphyritic Andesite

The sample contains 20% phenocrysts of plagioclase, quartz, and
amphibole in a matrix of plagioclase, biotite, chlorite, amphibole,
and quartz, with minor apatite and calcite, '

Plagioclase phenocrysts (5-7%) are up to 1.5 mm long, subhedral,
and moderately concentrically zoned. They show Carlsbad-albite twins;
one determination gave a composition of Anjg for the core and Anjg
for the rim, Cores are fresh, while many phenocrysts contain abundant
tiny inclusions along their rims.

Quartz phenocrysts (5-7%) are up t0 3 mm across,

Hornblende phenocrysts (1-2%) are up to 2 mm across and most
contain numerous inclusions of plagioclase and quartz., Actinolite-
tremolite phenocrysts (3-5%) are up to 0.3 mm across and most have
ragged borders. One biotite phenocryst 1.5 mm across occurs in the
rock,

The matrix consists of lathy plagioclase (35-40%) about 0.15 mm
long, biotite (10-15%), actinolite (7-10%), chlorite (7-10%), quartz
(5-7%), apatite (0.2-0.5%) and calcite (0.2-0.5%). The matrix also
contains patches of actinolite-tremolite up to 1.0 mm across; the
patches consist of a compact aggregate of elongate prismatic crystals,

Pyrite (1-2%) is disseminated and in a vein with very fine grained
chlorite,

The sample contains a fragment of rock 3 mm across. The fragment
contains bilotite phenocrysts 1.5 mm across, patches of coarse grained
chlorite, quartz, and opaque (0,2-0.5 mm across) in a fine grained
matrix of plagioclase, chlorite, and minor quartz and apatite,

Sample 14-183 Porphyritic Dacite

The sample is strongly altered, and little of the original
texture is preserved,

Plagioclase phenocrysts (7-10%) up to 3 mm long are strongly
to completely altered to sericite. Very scattered mafic phenocrysts
(probably biotite) are altered completely to chlorite, sericite,
and opaque (Ti-oxides). Apatite forms a few crystals up to 0,4 mm
long, The matrix probably originally consisted of quartz, plagioclase,
and mafic minerals (grain size 0,03-0,05 mm)

The rock appears to have been altered in two main episodes,
In the first, the alteration assemblage is quartz-sericite-pyrite-
chalcopyrlte-K-feldspar-magnetlte(?) This alteration is pervasive,
In the second, the alteration is confined to halos about calcite
and calcite-kaolinite veins, Alteration minerals consist of K-feldspar,
calcite, and kaolinite. Some sulfides appear to have been destroyed
in this alteration.



Sample 9-1138 Porphyritic Quartz Diorite

The sample 1s a coarse grained porphyritic quartz diorite which
has been altered and then cut by a quartz-pyrite vein with a sericitic
alteration halo.

Plagioclase (40-45%) forms medium grains grading upwards to
phenocrysts 4 mm across, It is slightly to moderately altered to
sericite with patches of calcite., Some plagioclase crystals, especially
phenocrysts, are partly to completely altered to K-feldspar, commonly
with calcite along the borders. K-feldspar is slightly perthitic in
coarse grains,(5-7%). Quartz (10-15%) forms fine to medium grained,
strongly interlocking crystals interstitial to plagioclase. Quartz
also forms myrmekitic intergrowths with plagioclase (10-15%); these
are most abundant along borders of phenocrysts, Mafic minerals (15-20%),
probably originally biotite, are altered to chlorite with sericite
common along cleavage planes, and patches of calcite and scattered
very fine Ti-oxide aggregates. Apatite (1-2%) is scattered through
the rock. Zircon forms one elongate prismatic grain 0.15 mm long,.

One euhedral sphene grain is pseudomorphically replaced by a network
of rutile needles, ,

The rock is cut by several quartz-calcite veins; these contain
scattered pyrite and have very patchy alteration halos containing
patches of sericite. Disseminated through the rock is pyrite (1-2%)
with minor chalcopyrite and molybdenite.

The main vein is quartz-pyrite with a halo up to 5 mm contalining
sericite, quartz, and calcite with disseminated pyrite and chalco-
pyrite,

Sample 9-287 Porphyritic Quartz Diorite

The sample is similar to sample 9-138; the original rock has
smaller plagioclase phenocrysts, and only minor myrmekitic inter-
growths of quartz in plagioclase, Plagioclase is moderately to
strongly altered to sericite with a few patches of calcite, Mafic
minerals (probably originally biotite) are altered to sericite with
patches of calcite and fine aggregates of Ti-oxides, Magnetite forms
a few relic primary grains, Apatite (1-2%) is abundant with sulfides,
K-feldspar is minor; it forms patches with calcite scattered through
the rock, and is abundant along the main quartz vein near one end of
the sample again with calcite. Sericite forms a few patches through
the rock, some with coarse grained sulfides and calcite. Chlorite
is minor,. ,

The main vein consists of quartz with minor sericite and calcite.
Chalcopyrite forms a discontinuous center-line in the vein, and one
grain of molybdenite occurs away from the center-line, Disseminated
sulfides include pyrite (1%), chalcopyrite (0.5%) and minor molybdenite,
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Sample 10-319 Altered Quartz-Plagioclase'Porphyry

The original rock is a quartz-plagioclase porphyry granodiorite
with 15-20% plagioclase phenocrysts up to 4 mm long and 7-10% quartz
phenocrysts up to 3 mm across, Plagioclase is moderately altered to
sericite with a few patches of calcite. Some quartz phenocrysts have
abundant inclusions of feldspars near their borders.

Mafic phenocrysts (probably biotite) (7-10%) are up to 1.5 mm across
and consist to chlorite with patches of calcite and scattered Ti-oxides
The matrix is fine grained (0,03-0.15 mm) and consists of a
granular intergrowth of quartz (25-30%), K-feldspar (15-20%), and
plagioclase (5-10%). Apatite (0.2-0,5%) forms scattered euhedral
to subhedral grains, and one small grain of tourmaline was noted,

The main alteration of the sample consists of a network of
parallel quartz veins with pervasive alteration of the rock to
quartz-K-feldspar-magnetite-~chlorite-calcite, Plagioclase phenocrysts
are cut by the quartz veins, but generally are not altered in the
vein zone., Elsewhere, plagioclase phenocrysts are replaced by K-feld-
spar, and some or much of the matrix K-feldspar may be of secondary
origin.

Elsewhere in the sample are patches of coarser grained magnetite-
calcite~-chlorite., Sulfides are disseminated in the rock, and are more
abundant outside the K-feldspar-magnetite alteration zone. Pyrite
(1-2%) and chalcopyrite (0.2-0.5%) form individual grains and
aggregates,

The rock is cut by an irregular chlorite veinlet which has a
weak K-feldspar-calcite halo,

‘7M

John Payne,
October, 1975,
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DESCRIPTION OF ROCK UNITS

Yukon Metamorphic Complex (PPsn =~ Paleozoic and/or Proterozoic)

This unit consists of well foliated, fine grained muscovite=bio=-
tite schists and gneisses occurring in a northwest trending roof pen-
dant in the center of the Cash Property (Figure 4). Two pyritic gos=
sans are formed in this unit immedlately west of Big Creek and one
small outcrop of amphibolite gneiss -(dominantly horanblende) occurs to.

the west of Big Creek as well.

Two zones of hydrothermal alterat%on have been found in this unit
south of Big Creek, one occurs between Styan and Jensen Creeks and is
the main zone of interest on.the property while another, smaller zone
occurs to the east of Jensen Creek. The formation of gkarn in the
main zone of interest indicates that limy horizons are present in this
unit as well,

Few foliations can be measured because of the scarcity of outcrop,
consequently, the attitude of the metamorphic rocks in the hydrotherm-
ally altered zone west of Jensen Creek is not known. East-west trends
apparent in ground magnetic survey patterns, however, may refect the

metamorphic grain of this avea.



»Gabbfo_(Pubgé;PngOZOid ahd/9g_Mesozoic)

The main outcrop of this unit occurs along Big Creek (Figure 4).
This unit is bounded on the north by.Mount Nansen Group, other contacts
are obscured by overburden. Ground magnetic results indicate, however,
that this unit is an elongate body (about 2000 feet by 800 feet) par-
allel to Big Creek. The shape'of the body ;uggesta a Gabbro plug rather
than a dyke. A small éutcrop of 'Hornblende Andesite in contact with
Quartz ‘Monzonite to the east of the main outcrop and north of Big Creek
(Figure 4) has been tentatively included in this unit. Bostock (1936)
indicated that this unit also occurred west of Big Creek (northwest
corner of F;gufe 4), but the writer has interpreted this occurrence as
belonging with the volcanic rocks of the Mount Nangen Group.

Three thin sections and two polished sections weLe examined from
the outcrops along Big Creek, Fine to medium-grained Aﬁgite Gabbro
with magnetite and pyrite occur in the central outcrop and Hornblende
Andesite occurs in the eastern one.

Fine-grained Augite Gabbro consisted of 25% augite, 10% biotite,
10% olivine and 10% enstatite in a fine-grained ground mass of 25% saug=
suritized plagiloclase (An60> and 107 apatite. Magnetite and pyrite,
have correded borders, occur in equal amounts, andvaccount,for the re=
maining 107 of the rock.

Medium-grained Augite Gabbro consisted of 30% augite (rimmed by
horn-blende and tremolite-—actinolite), 5% biotite and’SSZ saussuritiz=-
ed normally zoned plagioclase (An56). Magnetite and pyrite occur in

the same manner as in the fine-grained Augite Gabbro and account for

the remaining 10X of the rock.



The outcrop to the east consists of a very fine-grained Hornblende
Andesite with 40% hormblende, 107 plagioclase phenocrysts, 5% quartz
phenocrysts and 5% opaques. The fine-grained ground mass (407%), is

dominantly normally zoned, extensively saussuritized plagioclase.



Hornblende Syenite, Monzonite (My i;triassiq?)

This intrusive unit is located south of the metamorphic roof pen-
dant. The Rocks of this intrusive unit are very resistant to weathering
compared to the Granite-Granodiorite unit (Mgd) (see next page). Fel~
senmeer and sub=bedrock float are generally sharp, blocky and very fresh
in appearance. A pronounced foliation is impa?ted by oriented horn-
blende crystals. Grain size is variable, ranging from medium to coarse=
graine&. Some phases are porphyritic. The compogition of coarsely
porphyritic rocks, dominated by phenocrysts of potassium feldspar, is
probably syeni?e. Medium-grained varities of thie uni; contain less
potassium feldspar and more quartz and coxrespond to monzonite.

One thin section and four medium=-grained stained rock slabs were
examined. Point counts of the stained slabs (Table 1) averaged 28%
potassium feldspar, 347% plagioclase, 7% quartz and 32% hornblende.
Calculation of a mafic free mode yielded 417 potassium feldspar, 50%
plagioclase and 9% quartz indicating a rock of monzonite composition,
as plotted on the triangular diagram of Figure 3.

The thin section gave an average plagioclase composition of An36.
Cores of the plagioclase were extensively saussuritized indicating nor-
mal zoning, Hornblende laths were slightly chloritized and weakly align=
ed. Accegsory constituents include apatite and specular hematite, Epi-

dote veining is common in this unit but no epidote was observed in the

thin section examined.



Granite=-Granodiorite (Mgd = Mesozoic)

This intrusive unit is egsily recognized in the field by medium-
grain size, equigranularity, and low mafic content. This unit is gen=-
erally deeply weathered and several occurrences at the tops of ridges
were noted where the feldspars were partly decomposed by weathering.

Two thin sections and four stained rocklslaba were examined to
correlate the two main areas of outcrop (northeast and southwest of
Big Creek). Differences in An content are minor, thug this unit isg
thought to be part of a single granitic body.

Average modal composition (Table 1) indicates 39% potassium feld=-
spar, 287 plagioclase, 29% quartz and 4% wmafics. Mafic free adjusted
modes average 407 potassium feldspar, 30% plagioclase and 307 quartz.
This composition plots in the quartz monzonite field on the triangular
diagram of Figure 3.

Examination of the thin sections gave a plagioclase determination

of An,, (northeast) and An34 (southwest), or an average of An32. Tex~-

30
tures are hypidiomorphic granular with more extensive saussuritization
of feldspar interiors (normal zoning) toward the southwest where rocks

are also slightly finer grained. Mafics are extrenely altered to chlor=

ite and difficult to identify but ecem to be mostly biotite with minox

hornblende.
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Mount Nansea Group (Tmn = Eocene).

This unit consists of fine-grained, dark weathering acidic vol=
canic tuffs and tuff breccias. An occurrence west of Big Creek (morth-
west corner of Figure 4) has been included in Mount Nansen Group. This
area was formerly mapped as the Gabbro (Pub) unit (Bostock, 1936). Four
thin sections were examined from this unit, and indicate that the rocks
to the far west corner of Figure 4 and in contact with the Gabbro along
Blg Creek are tuffs. The occpirence formerly included in the gabbro
unit consits of tuff breccias.:

Tuff in the western corner of Figure 4 is very fine-grained and has
a pronounced flow texture in thin section. Possible rock fragments,
consisting of clinopyroxene clusters, clinopyroxene latheland apatite
laths form 5% of the rock. The matrix consists mainly of glass, plagio=
clase and clinopyroxene. A thin section from the outcrop in contact
with the Gabbro outcrop in the center of the property is similar ex=
cept for a greater percentage and variety of phenocrysts and lack of
flow texture. Phenocrysts consist of 107% plagioclase (AnZB)' 4% clino=-
pyroxene, 1% apatite and 5% opaques, making up 20% of the rock. The
pround mass of plagloclase and volcanic glass forms the rest of the
rock and account for 807%.

The occurréence to the northwest of Big Creek thought to be part
of the Gabbro (Pub) unit by Bostock (1936) is assigned, here, to the
Mount Nansen Group on thin section criteria. Both thin sections ex-
amined from this area were similar and were tuff breccias. The rocks
have a fine-grained matr ix containing fragments of larger, fractured

mineral grains, Outlines of the larger mineral grains are faint.



Pheocrysts make up to 754 of the rock and consist of 33% hormblende,
667 plagioclase (An3z) and trace potassium feldspar. Composition of

the matrix is unknown in detail but seems to consist largely of plag=-

ioclase and volcanic glass.



Carmacks Volcanics (eTev = Eocene or Younger)
|
Rocks of this unit are fine-grained, dark green to black on £fresh
surfaces (weathers to a dark brown) and are generally of Andesite to
Basalt in composition (Templeman-Kluit, 1974). At the Cash occurrence
this unit caps Quartz Monzonite above the 3700 foot level to the north
of Big Creek (Figure 4). No thin sections or. rocks were examined from

this unit.



GEOLOGICAL INTERPRETATION

This plan was prepared using information obtained from Western's drilling,
the 1974 KJV surface mapping of rock chips and magnetic data.

The source of the mineralization and accompanying alteration is assumed
to be the Tertiary Feldspar Porphyry (Tfp) which occurs in Hole 14, 16, and 17
as a dike and in Hole 10 as a stock. The 0 gamma magnetic contour probably
indicates the approximate contact of the stock or dike swarm.

ALTERATION FACIES

Western's drill core exhibits the classical potassic, phyllic, argillic
and propylitic alteration facies found in porphyry copper-molybdenum deposits.
A brief description of these faces is as follows:

1. Potassic - (Potash feldspar, biotite,sericite,calcite,magnetite)
The zone is well developed in Holes 3 and 10 and weakly exhibited

in Hole 9, 16 & 17. It has a linear shape, reflecting the northeast

dike swarm trend, with a length of 3000 to 7000 ft. On the KJV ground,

this facies is possibly outlined by the 0 gamma magnetic contour.

Potash feldspar rims or completely replaces plagioclase,occurs as
envelopes around calcite veinlets, and is associated with quartz-sericite-

magnetite-chlorite~pyrite veinlets. Biotite has a poikilitic texture

and replaces mafic minerals. Magnetite occurs as veinlets and disseminations.

Fine felted sericite with patchy calcite replaces plagioclase.
2, Phyllic (Quartz-sericite pyrite)
This zone appears to form a halo around the potassic facies from 300 to
3000 ft wide.
Plagioclase has been moderate to strong altered to pervasive sericite
with patches of chlorite and epidote. Well developed quartz sericite

envelopes enclose pyrite veinlets, especially near the potassic contact.



Pyrite is the most common asulphide, occurring as veinlets rather than
disseminations. It amounts to as much as 7 per cent by volume, decreasing
away from the potassic facies.

3. Argillic (Kaolinite)

This zone is not well developed and has only been logged in Hole 12,
where kaolinite has formed from plagioclase along a fault zone. A few
thin sections show weak kaolinization of the plagioclase around potash
feldspar-calcite veinlets.

4. Propylitic (Chlorite and calcite)

Respectfully submitted,

ARCHER, CATHRO & ASSOCIATES LID.

M.P. Phillips



Hole 1

Hole 2

Hole 3

Hole 9

Hole 10

SUMMARY OF THIN SECTION ALTERATION BY M.P. PHILLIPS

(136')

(236')

(240")

(227')

(277")

(284")

(138")

(287")

(121")

(285")

Phyllic

Propylitic?

Phyllic

Phyllic

Potassic

Potassic

Potassic

Potassic

Phyllic

Potassic

Potassic

Argillic
(supergene)

Plagioclase = moderately to strongly altered
to sericite

Chlorite = 5-7% = primary

Epidote - 3-57 - altered

Calcite = 3-5%

Plagioclase - strongly altered to sericite, calcite,
and chlorite
K-spar - primary ?
Note: Calcite and chlorite - Does this indicate
propylitic?

Plagioclase-moderatelyto strongly altered to sericite

Biotite o
Chlorite 10-154

Plagioclase and mafics replaced by K-spar and biotite
Note: Some plagioclase to sericite

Biotite - poikilitic secondary?
Sericite and calcite

Note: This looks like potassic attacked by
phyllic alteration

Secondary biotite ex-hornblende?
Plagioclase - moderatély to strongly altered to serici
Patches of chlorite and sericite

Plagioclase = slightly to moderately altered to
sericite , patches of calcite

Some plagioclase replaced by K-spar;mafics to chlorit

Plagioclase -moderately-strongly altered to sericite
patches of calcite

Mafics - altered to sericite ?

K=-spar - minox

K-spar phenoerysts — secondary

Plagioclase — weak to moderately altered to clay,
sericite and calcite

Mafics - to chlorite

Magnetite = 3-5%

K-spar replacing plagioclase

Plagioclase patchy alteration to weak-moderate clay
and calcite
Chlorite ex-biotite?



Hole

Hole

Hole

Hole

10

11l

12

13

14

Hole

Hole

16

(309")

(319")

(166')

(140')

(230")

(183'")

(188")

(338'")

(362")

Argillic?

Potassic

Phyllic

Argillic

Weak Potassic

Phyllic

Phyllic
Weak Potassic

Potassic

Phyllic
Weak Potassic

Plagioclase -moderately-strongly altered to patchy
clay, calcite and few patches K~spar
and chlorite

Quartz, K-spar, magnetite chlorite - calcite veinlets

K-spars replace plagloclase - strong

Plagioclase moderately altered to sericite and
patches of calcite

Veinlet - chlorite and weak K-spar calcite halo

Plagioclase medium to strongly altered to calcite
and sericite

Biotite to chlorite and calcite

Hornblende to chlorite , calcite and sericite

Plagioclase fresh to weakly altered to clay
Mafic altered to chlorite quartz K-spar
K-spar associated with chlorite

K-spar minor alteration of coarse plagioclase

Quartz sericite envelope

Plagioclase strong to completely altered to sericite
Mafics (biotite) to chlorite
Alteration sequence:
1/ Quartz sericite pyrite K~spar & Magnetite?
2/ Halos around calcite and calcite-kaolinite
veins i1s K-spar, calcite and kaolinite

Plagioclase very strongly altered to sericite
and calcite

Biotite to mica

Calcite veinlet

Calcite -~ epidote veinlet

Weak halo - K-spar

Plagioclase altered moderately to strongly to
gsericite and coarse biotite(metamorphic)?

Chlorite ex biotite

Carbonate: siderite

K-spar veinlets

K-spar primary? - pervasive

Plagioclase moderate—~strongly altered to sericite,
some patches calcite

K-spar - pervasive-secondary?

Biotite to chlorite

Pyrite and K-spar rock

K-spar halo around calcite veinlet



Hole 16 (409') Phyllic Quartz sericite and kaolinite envelope

(442') Phyllic Plagioclase altered moderately to strongly to sericite
Weak Potassic and patches of..calcite
Mafics altered to chlorite and sericite K-spar-
sericite veinlet with pryite

Hole 17 (209') Phyllic Plagioclase moderate to strongly altered to sericite
Weak Potassic and minor calcite and chlorite
Note: variable alteration - plagioclase fresh
Biotite

K-spar - chlorite pyrite veinlet

(276') Potassiec Plagioclase- fresh to moderately altered to sericite
Phyllic Chlorite ex biotite
Poikilitic biotite-secondary?
Biotite altered to chlorite and calcite
Quartz-chlorite veinlet

Note: Thin section work has shown that what was identified in the field
as hypogene clay is really fine felted sericite. Location of the
thin sections and brief alteration assemblage is included on the
drill logs.
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. STRONG QUARTZ SERICI\TE
. PYRITE ENVELOPES WITH
D WALL ROCY. PLAGIOCLASE
. FELDSPAR To SovT,CHALKL
0o COLOR -SERICTE ANDO IN
o0 PLACES CHLORITE (RioTITE?)
21— — [—<. BLEACHED
il T T RANGITION
2280 POTASH FELDSPAR 2 MACNETITE. COMMON
2e2f-e-| — — —
2eg |0 Q\_JAQT?.,‘SEE‘C-‘TE P EVTE
.U ENVELOPES coMiMonN . MAGNETITE
° NI POTASH FELDSPAER..
pe NOT COMponN . PYRITE 2-3%
294 0 THIN SECTION =~ QUAETZ MONZONITE PoRe MR
Al el SEODARY K-FELDS PAC. PLAGIOCLASE.
e PASHETETS St pe To CALC\TE J_ICLA‘{ MINEQL(_S‘CL\LOEITE
28—~ — — —— . L -
00—
e STRONG UP TO &6 1M, QUARTZ,
e SERICITE PYRITE ENUVELoPES
S SEFPNEITED BY BLEACHED

soel-r

e\l EauLY

SUCHTLY LoFT FEWwsPAR.S

PorhiSi FELDSPARS BlurAcued

THIN SECTION = PoRPHYRITIC GRANODIORI\TE ~PLACIOCLASE ALTERED
MODERATELX 7O CLAW =~ CALCITE

3T ] LAST FOOTAGE MARKER — — — —
LIY Ty e — PorASH FEZLDSPAES ~PERVA SINE
1a. A VLENALET CHLeOBRITE - \JEI1N 3 PEEVASINE
N MAG ML T 1Y t... A2 PACKNET '\ TE MUuARTZ
224 . ? END OF HOLE. VEIMLWLETS ., 2 f pas [‘)i;’_i’\,’lel“»l?_’_

<T'v-‘f".,“’7’z N l g s

THIN SECToON - ALTERE [) m.nkv‘.: ""_Li.’,:"‘b C.LASE PoRbieRyY

PLACIZCLALE T'O SERICITE A V- FEWSPAR
QulAw” LS TELDTS PP, MACGUETITE VEINLETS




DRILL HOLE LOG

COORDINATES T CAR CLAIVS CORE SIZE B®
ELEVATION WESTERN MINES LTD. HOLE STARTED S‘TUNE' JULY \-.5
DIP HOLE COMPLETED :
AZIMUTH _ ; LOGGED BY N.P. PHiLL\PS
SCALE 31.851n = 50 FT FOLIATION
___FOOTAGE _ . DESCRIPTION DIP
‘.:'.‘2 OVERBURDEN
(el
.'
o4
(:'(‘
e |7 Y UKON GROUP
28 '—'.!:: : .
34 (S :
“X. , HORNBLENDE SYENITE?
Rl , DARK COLORED, MEDIVM GRAINED,
S0 e HOBNBLENDE  CHLORITE GNEISS WMH
e S MINOE, NABROW BANDS OF LICHT
TN ' COLORCD CHLORITE MUSCOVITE
X RUARTZ GNEISS, FAEL naAeROoW
X QUABTZ SERICITE 'PYRITE ENVELOPES.
N GNPSUM VEINLETS COHMON. vl PLACES
T CULAX ALTERAT IoN ABOVEE ANERAGE..
~x PERVASIVE PYRITE < ', Y. MALACHITE:
S 2AZURITE ALONC F’EAc;Fu rEsS Comion
“F_\ A
\[ela} \\‘.'\ °
Y [}
P I
e °
~w eo
e
X
Ny
: _.!‘f
Y
\5 oI\ P
(G :-h —THIN SECTION = PolRpH(RITIC C\u'cfii_-?- DIORITE
. PLACIOCLASE TO SLRICTE & Cl~'~U»‘—'TE,
.h BIOTITE 7O CHLCRITEL loRAIB AOE T
iy CHLORI\TE,
[
L}
N
W
“‘h"
R =REes
- . NANSERN
Fio \- // D‘(\CE MT S
212" END OF HOLE




DRILL HOLE LOG

COORDINATES

ELEVATION

DIP

AZIMUTH

SCALE 1 .51 =20FT,

b QOTAGE

CAR CLAIMS
WESTERN MINE S

o

I .€ No. i
PAGE 1 OF 2

CORE SIZE BQ
HOLE STARTED

HOLE COMPLETED}\T UNE-Tuw [1s
LoGGED BY M.P. PriLLiPs

FOLIAT ION

DESCRIPTION DIP

20

35

OVERBURDEN

40 |-

P O g O T O 4

To ST BLEACHED

SYENITE

7 4

HORNBLENDE SYENITE
WEATHERED, SUCHT RUST C,ox_oR, FAIRW
C.OMPE.TENT C_oAE. SE GRAINED,
HORNBLLMDE'IO CHL.OPITE C‘L’:LD < PARS
SOFTWHITE 70 PALE GeE I (s AVSS -
VRITE). VEIN &NPSUM HICH. PYEITE
EAAE T LIMONITE OKN FEACTURESS.
PERVASIVE . CHALCOPYYERITE Low
souPerceNE CuMng - EAE.TO MDD E RATE
(AINO R COoPPLEE OXIDE

oR.

100 =2

> v ¥ ¥

¥~y »y ¥y v YW

{

ARANG PRVYRE OYYE

DECOMPOLED ROC COLE
LEcCO W oLewvs - ONWY CoMPETENT
(gu,m. SELICHITE. PVPITE. ENJVELOPES
o e 2 s,

My




COORDINATES

CORE SIZE

DRILL HOLE LOG e

ELEVATION HOLE STARTED
oIP HOLE COMPLETED
AZIMUTH LOGGED BY
SCALE
FOOTAGE_ DESCRIPTION : DIP
: HORNBLENDE SYENITE
A
¥
P ;
¥
S
L
(A0 THIN SECTWON GRANODORITE
\ﬁ'\ PLACIOCIASE WEAKLY ALTERED Vo CLAY
(44 |—s—| EEND OF HoOLE, MINOR ¥ FELDSPARZ REPLACINIG PLACIOCLASE
a MAFlLS TO c.u\.ozrra‘ CALOITE VEINLETS
*
L]
L
L
L]
*
L]
Ll
L
L
L
L
.
L
L
'f 3
i e
i .
i
-
L]
L]
L]
.
L]




DRILL HOLE LOG PAGE T OF L

COORDINATES CORE SIZE BQ
ELEVATION HOLE STARTED
oIP HOLE COMPLETED }‘TUNE il E
AZIMUTH : e : LOGGED BY M.P £ 1 L1 PS
=
SCALE A5 CoLLAT AN
FOOTAG! DESCRIPTION DIP
Os. OVERBURDEN
v o ;
ce!
f"'l
n..'j
50 —-
0 L3
g e
De?
&3 ':;"’
W YUKON GROUPR
o, LicHT GREY MUSCOVITE QUAETZ CNEISS
e WITH OCCASIONAL DARVER BANDS
o CONTAINING CHLORITE & BISTITE,
L. QUARTZ SERICITE PYRITE ENVELOPES
T . VP To 2N Imo'r COMMON, PERVASNE
~ 8 L~
100 |=— PXRITE < |Tiv
° o
.. S6
v \
° 10"
o
S0 j=
Te
L e : ) ©/
vl Vo 1T DyeE - MT. NANSEN - PYRITE & | o
o] p) oI
S T ox SESTICH > DUIERED e sc iV
) * QUALETZ2 -SE Ve r
5t f—"—{EUD O F HOLE
L]




DRILL HOLE LOG P

COORDINATES CAR CLAIMS CORE SIZE BQ

ELEVATION

oiP

AZIMUTH

SCALE 4 .S it S0FT
FOOTAGE _

WESTERN MINES LTD

HOLE STARTED
HOLE COMPLETEDS TUNE-TULX [1s

LOGGED BY M P PHILLIPS :
FOLIATION

.
o®
‘e
. 0

.
7o’

50—

100

150 F—

2 =S
129 ~

(o6 _
CE
o Lite LGy

) Bl STRoN
. W

N\

’ NTRiN SECTIC

LA N 2o ’
2657 |—"-] emD OoF HoLe

e ~T{) lii\ D iA’,;V\A'_/'\\ 2% _ro“

STRoNG FAVLT -G oue e

DESCRIPTION oIP
OVERBURDEN - |

BOULDERS To 4N OF HOCNBLENDE'
ONENITE MT NANSEN AND YUKON GROUP

NYUKON GROUF

LIGHT CoLnED BLEACHED, CHLORITE

MUSCOVITIE, QUAETZ GNESS WIiTH
7 BED STRONG CLAY LLTERATION SoMeE
CLAC ALT ERATION WEA. QUIAETZ VEIHNG

(W

'(‘/wl,[)&'l)\‘). o)

W= PollPaeimic. DACATE
PLACIOCLAS T TO St wnt?.:"“E" O TE. TOCHLOITE
K- FELDS AL drucTe b KAl e




__ DRILL HOLE LOG __ = st
RDINAT | 3
CAR CLAWS .
ELEVATION HOLE STARTED JUNE-TJuLY|[Ts
oIP WESTERN MINES LTO. HOLE COMPLETED}
AZIMUTH . LOGGED BY M.P PuiLLIPS
SCALE 1.5in = SOFT. FOL/ATION

FOOT. DESCRIPTION DIP

OVERBURDEN

°
‘lo -

«Q .0 = 0f= 09
- S

e e ©°0 o 0 o
- Qq

9°.9 ¢ O
9 v o

00—

iy e LA I y
Ve MT NANSEN

VOLCANICS - DARK GREEN APHANITIC
¥z WITH PHENOCRYSTS OF WORNBLENDE
? INTERBEDLDED WwiTrl TUFF BERECCIA
\aol—-e WAVING, Y%-40 LIGHT CovorED

8
FIAGTAENTS

\Qid L FEND OF MOLE




F

DRILL HOLE LOG

CAR! CLAVME
WESTERN WMINES

CORE SIZE
HOLE STARTED

COORDINATES
ELEVATION
DIP

AZIMUTH
SCALE 1.5 in = 20 EY.
TAG

LTO.

DESCRIPTION

HOLE COMPLETED
LOGGED BY M.P PHiLLIPS

PAGE 1 OF 4

S16]

}J’qu-J'U\:( l—‘s

FOLIATION
DIP

' OVERBURDEN

40

. YUKOWN _
' HIGHLY FeACT um— D
9. FAINLY T CoLol
— MAGNETITE VEINLETS GMELWSS CCChAGErIA

_,OLDPS D FP\ Doen
s MODERATE QLMY [/,
COVPER Oral:iz 3 Ip

MMAINLY  ALOMNC.
SOMIETIMES
PYRITE A, by DL
Lew AMAUMT, [

B Soad
! @IS o

ok r_,"

—SUPERGENE CLAY ! A2
L 10 STRoNMG Fizn BAk) g
. TD WC.RE LS A LD e Qe
. EONTE (R LORITE Az uf ATE yrEsE
. 2 COPPER OXIDE IN VEINE ConT e
PERPVASIVE PN T U

LY

2

L.t
\[&IRY

«
v I A
L

ETR A
PERVASIN

Core L e

iptory M T I8 Pl B
o CHALLOPNEITE

RuiMFrT s Ve WITH MOLY B PENITE

AND G POVEN

e D QUARTZ iy

- BANDS DAV

RAND MN‘IC. HIG W,
LTEENT o .

LACHITE 3 AZURITE

LCATUIRL S ALD

€., CUALCOPYRITE,
P AL E -

1"t CoOEROPRPED

LY LiacHeEDd oY

I

T0

BaipsS COMPPETEMT,]
CH BAILS CROMBLY|
a0 PEBVASINE

WA, OCLANSION AL,




DRILL HOLE LOG PGE 2 OF 4™

COORDINATES CORE SIZE
ELEVATION HOLE STARTED
oIP HOLE COMPLETED
AZIMUTH : LOGGED BY

SCALE )

FouLiATION
TAG! DESCRIPTION DIP

YUK ON GROUP

40

e

I150|me-| — COPPER OXIDES DECREASES

(%l =] — = ToP CONTACT GNPSUM.+——=gaAgE O _—— —
o ROCK BECOMES MOBE S F STRONG CLAY ALTERATION

COMPETENT LIGHT ColLORED QUART2ITE GNELISS
MALACHITE  AZURITE 4 COPPER OXIDE

e . L-OW“FOF'AIE. SULFIDES - LOW), TPI\CE.

~w. MOLYBDEMITE . QLAY - MODERATE ,

1o L] —— — e e c— —— — — ———— o . - —— R — r— -

~a DAPV CoLos <D, Blcnl’re CHLOP!TE

SeEIc T &UAP\ e \_.Do‘)/\? GNEISS

LAY FA!L MoDEEME PERVASINE
PYRiTE =1 °
120 : eo

QUARTZITE GHE\S
SERICV\TE Pweit
\Rlof== o CHWALLCO PXEITE VPEPRVAS ?uLMl\L"\f‘

ITITRY E WITHW CWALCOCTYE, Cof\l »m,-. PeTe

\ CHALCOPYR\TE =2 %,

. \'ruw SECTION -~ PANLE l:_\-u_";_- BT

. PLAG 1OC LA ST AL /\L_Tif'\'nf* SERICITE
o BLOUTITE YO MICA N R, CALCITE JEINLET CALCITE

SWITH-Q LI/\P'I“Z.
EJN\/E.L O\)L

o EPibeT s_.') WWEL ISV - LD IPAR LIALO

”1 [ EEv—

\ ul‘-(‘(\/x'\'[ C\)u/\ eT2.

R UM T2AVE G M Tz, LICWT Ccoleyr
=78 TVRorG Quate. O < ; L TE EASO TOwWARDS BOTTOM
o cehNewepweg, t e Z MoLX e ITE BOeN, vt o CoLe P NG RE ASING
oo e~ P eTE-3% . C',L.it\(.('()w-_,n‘z,--,-{.: /'/;‘/D (LS [ oD AHLORITE .

e CLNS EAE o 4000 P AT PRITE
202171 CVALCSCITE ? popNITE L f @20 BNAASOE P NEING . QUAFTZ,
L SEAHCITEL (YT ENVELOPES

° LOW. PR rre * Low, CHALCOPCRTTE| BD
el PERENVAQNIE ZPNVERN) = LLow
2elp— L § et (.,, DETNTE. wWiTH QUAETZ2 A
. N DR FREACTURES

2T el &

°
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DRILL HOLE LOG PAOE 3 6F 2

COORDINATES CORE SIZE

ELEVATION

HOLE STARTED

DIP HOLE COMPLETED
AZIMUTH LOGGED BY
SCALE " FOLIATION
TAG DESCRIPTION DIP
- YUKON GROLP
.
240 -‘;'— CONTMCT GROUND CWHILLED NEAR CONTACT
.
. FELDSPAR PORPHYRY
. . | - s
o] 5 - LIGHT C.oLORED, BLEACHED NUMEREOLS,
ZSA[=e| ZENOLITH= YUKON GROUP SOFT WRITE , MEDIUM TO COARSE GRAINED
C FELPOSPAR PHENOCEYSTS, MINOE. .
. MEDRIVM & RANED QUARTZ AVD BLEACHED
2L0O BI\OTITE PHENOCRXSTS iIN A PALE
e GREEN APRANITIC MATRILIN PLACES
. COMPLETELY ALTERED T ELAY
A CLAX - MODERATE TO STRONG, QUARTZ,
s SERICITE PYRITE ENVELOPES FAIR
B To MODERATE VP TO 2.1y WIDE, PYRITE
o VEIN 7 PERVASINE = 1 -2.%..CualcoP<RITE
. 2 MoOlLYBDEMTE cLoW To FAIR,
n L]
L]
280 |
0o
L]
J
fi=
L
[ .il
L oy e WOVACTY SR P — N :
; YUK ON C-apm_ff
300 ge—d ALTERNMATING BARDS OF SOTT pAR.
. CoLOo e i N (,fg MEL BTl AU BT 2. CHEIES
" AR LG Cobaint LS x“"‘ ‘}./\I.I(‘II( o
Blffl"‘T‘(;‘- (j‘; lespe,m f)”a”, e s SIN D \E HJ"Z,/«
. ’ “,u-'l cOPYRIE o) “TO Fprf, Mo BDENITE
ﬁ ! ' uﬁc’( 28 D B8 .‘\"","
2o mr/x:r CPOUND -SUCKENSIDE O — o e
FELDSP, PaR PORPHUYR
‘: (‘) »“‘(:‘_\‘,- \ ¥ Y0 1 U s . LYY, STV &
- CUA ALV EATISE i Cer T, PRI
,_,4.!\_ \ \ |;,.¥'a;' i 7 . 171\‘
U,
a0\ CBMTARCEY LUST s s i - ; e s s e
’ YLK OW } ¥
" AL OO R e CrivoeaTiE
. 2 CERISIET VT A0 BS OF DARKER
e | THINSECTION ~BANDED METASEDIMENT ooy cpelD BT CHLORITE s ELDSPAR 80
" CLAGIDELASE ALTERED STREN ¢ (Q( LART 2. SNSRI v ) s PURJASNE
B To SeRICITE B'DT”L HeraroRinel s el CLALEDINCRITE P UpSINE = Low
2BAL e K- FELDSPAE VEINLETS MO BTEVTED Low IN QUARTE NEZINS
A - CHLORITE ex ProTive: . Avin Puupsne
Jap e
. CLA ALTERPATICN \J~-H;/\‘(‘1( i 15
. VP To b iN QUARTZ-SERIQTE
. PYeITE ENNELOPES
agol-e e —
L]




DRILL HOLE LOG phce & OF A

COORDINATES CORE SIZE
ELEVATION HOLE STARTED
DIP HOLE COMPLETED
AZIMUTH LOGGED BY
FOOTAGE DESCRIPTION. DIP
N T CORE BLEACHED INCREASING
Bl = B N ALTER ATION YUKON GROUP
) N BRECCIATED QUARTZ VEIN - FALLT :
% 20° BLEACHED CLAY ALTERATION ABoUE
o= |~ o £ SR o AVERAGE TO STRONG. PYEITE >
> F'EAC.TUQE 2 PLEVASI\Ig CAHALCO CHALCOPXRITE = 1-2% PERVASIVE S
' PAaTCRnY.
..
¢ ~e THIN SECTION METASEDIMENT
SBO
282 [2er| FAULT - GOUGE PLAGIOCLASE STRONCLY ALTERED VO
™ SERtCN‘E) CALLATE c.oMMou,cu\.o eITE
=% Bw'rrre:, K-FELOSPAR VEINLET,
TG [P = el
—_ DAk, ColprED, FELDSPAR
~—e. B\OT\TE QUART2 GNEISS.
zac |=e< CLAY ALTERATION AROVE AVERACE
i T < 2w STRONG CHALCOPYERITE
3og |=e—|—— —
AR L\GHT COLORED, CHLORITE
e QUARTZ Hich ENESS . MOLXBDENITE
» A CRALCO PYRATE 1N QUART2..
° VEWNS
LN
a0 [vr === -THIN secTIoN —— STRON GLY ALTEFPED META SEDIMENT
° RUARTZ SeZiCiTE VEINCET
L
e BLEACHE D ' DARK CHLOEITE
: BiOTITE FELDSPAR. QQUARTZ.
420 GCNE\SS
L]
1 : PERVASIVE MAGHETITE BEcoHE CoMMoN
BOLT Cpenacvs VoleAnos - FULDGEAE
Gt o PRENDCRYSTS N A DAk
‘ GREEN APVANITIC. MAATENY
.
AT ol | S .....,Il‘
442 [ o] END OF HOLE — TN JSECTION - BANDED METASEDLIALNT
0 STEOHCLK ATERED TO SeRicITE
" L Co GhiLerrer, KeFELDSPAR
Ll
L]
LJ
.
.
L]
L]
.
.




DRILL HOLE LOG GE T OF &

COORDINATES CAR CLAIMS CORE SIZE BQ®

ELEVATION ML Ry HOLE STARTED 3J‘uNE-:ruu< s
DIP WESTERN e L' = HOLE COMPLETED

pr— ; LOGGED BY M.P. PHILLIPS

SCALE 4 Siu» 20FT FOLIATION
FOOTAGE _ DESCRIPTION pIP

OVERBURDEN

20

37 |<
o YUKON GrROUP

e LIGHT = MEDIUMGREY MUSCOVITE CHLORITE
. FELDSPAR. QUARTZ GNEISS, \NCREASING
CaX ALTERATION TRACE PYXRITE

TN DN
i HICHLY BROVEMN STRoNC. QUAPRTZ
VEINS CLAX ABOVE ANER MG B

FRACTURE MALACHITE AZURTE

2 COPPER OXNDE TRACE PWi\TE

(A - — —ROCv BECOHES MORE e s e e e e e

> APETENT . i

‘ o COMPETER Dark. coro e Blot IVE FELDS PAR QUARTZ
; MBS AMEEIEE agGyEL  GNEISS WITH 111010 P QUARTZ SECR LG ATI0r|S.

PYRITE FAIR NEIN GXPSUM MODERATE | VEIN MAGLOETITE

. N oW

] o oYL

e |- = T RANSGITION =7 = 5
e ® \ NSy 1 I POE N 10

— — o

. PNRITE » CLALCOPCRITE EYRTE \Ta
» CMfLeo PETE T MO EDEITE g
[ 1M ORY FRACTURES, COPPE R s
Bobm OYIDE S N MEINS Lo

: G RAND PHYPE - LienT ColoRuD
®; GRAPHIC TEXTURE

~

LTERNATIHG LICHTT A DA M CotoiiO

IS LY A0 D CHLoRITE BAOTITE

ELOSPAR. QUuakt e CHESS . LAY,

MLRWASIIE XNE N FoDCRATE To HIeH,
AT O s bow MAGRETITE ABDUVE

otle e o FAULLY e . 1 & ABBU

(=Y

o4 Y GEAN_‘__O PR RE AVERAGCE, St inna FFRACTURING,
il o - e o——————— FAUL-

100 §=—1 COPPEE ORIDESYCHAL oY T
.. VEINS S PEZVASIVE

N - T T

0L — — — —— - — e e e — e — e e — —— — — — —
g LIGWT COloleED, (RUARTZ2 RICH  HUSCONTE
T : QUARTZ. GNEles, CLaY ALY MoDERATE

.. AS VEINS | COPPER. OXIDESYSULFIDES.




DRILL HOLE LOG PGE S OF 57

COORDINATES CORE SIZE
ELEVATION HOLE STARTED
DIP HOLE COMPLETED
AZ IMUTH LOGGED BY
SCALE FOLIATION
FOOTAG! DESCRIPTION . _DIP
YUKON GROUP
\..
-
~,
..
g
140 =
bz [t | — — — —_— — — — — — —  — — - -
el LIGHT TO MEDIUM GREY QUARYZY B\CTITE
. Y FELDSPAR CNEI1QS ., CLAX ALTERATION
~e. FAIR . CHALCOPNRITE = PYRITE = 2 Yo
el PERVASINE % VEINLET. MoLXBDENITE
ol FAIRPERVASIVE 7 VEIN . EYPISLUM INVEINS
. LOW. MACNETITE Nil-, MINOR. QUARTZ.
“e. \EWLETS.
58| QRUABTZ HICH SECTIONS OF CORE BETTER
1o MOLXB DENITE :
. 70
NOTE - CHALEHPY RITE BETTER, IN
e BIOTITE 'STRONGC SECTIONS

Vo fesd-— THIN SECTION — ARKOSIC QUARTZITE

L
- MinoE CA\,C.\TE)CHLOF:FHL.\, BICOTVTE. |
L]
Ll
190
-t o e —
Ll
D BLEACHED QUARTZ. \VEINLETS o .
. A wTr PERVASIVE 2 VEIN
" CLAY MOoDeERATE  MOLXEDUENITE
» W RUARERTZ \Jeands ABoVE
) k
B ANERMNCE.
= v, DALY « SO0 -
& 'l LAG T e U b, % ¢ BIOTITE -
1 & 217 ™~ [+ R i v gy (' [ ] 50
7 THIN SECTION - BANDED METASEDIMENTRUARTZ CHENGCS . DARCER. C-OL.O
T TR === DUE T BIGTITE, PYRITE PERVASIWVE
N PLAGIOCLASE. FRESH v TROM GLY i = . .‘/ RO i e B
A I\L'r"['xr- CD peviNeR CHLORITE D TNEIMLET = 2 e Gl L(._f?)“o\;‘ FEE
. SUARoRRe | - PRI T T = [y ol ) 4%
. 1 BIOTITE -FELDSOAR CHLoBITE VA N AR LETY L -2l T,
S VTN ) N DL ANTE PERVASDLIVG 2 FRACTUR!
;1|( L =) - ) - (o 0 2oy “p oo
L FILLING . PYRI7E wyEINLETS HAVYE
. N ENJELePES
23 wif - R
‘ . WEAL QUARTZ, SERICITE
. PYiZITE ENJVELOPES
P\ . '
2t
.
.

22 o A FT PCeVASIVE MAGMNETITE JUCH

PLAGIOCLASE HOD ERATELY ALTERED To SERICITE




DRILL HOLE LOG PGES OF T

I}

COORDINATES CORE SIZE
ELEVATION HOLE STARTED
DIP HOLE COMPLETED
AZIMUTH LOGGED BY
SLALE : FoLIATION
FOOTAGE : DESCRIPTION DIP
pazl-e — — — __ _ _ _ _ YUKON GROUP
LN
.
L
LN
g
oW PAETINGS VEIn LETS AND
. NARROW BANDS OF
25¢l=e<]— —~ — PERVASIVE MAGNET(TE
= BRICWT RED CoATINC. :
26Of ON FRACTURES -ZEOUTE 7 .
ge2 fsea] — o= 0
261 |===| THIN SECTION —— BANDED METASED IMENT
LN %
. PLAGIDCLASE WEAK. ALTERATION CALOITE K-FELDSPAR SERICITE Bo°
°_ STRONC ATERATION - CA\_C\TE..C.LIN"( SEQ‘C‘TE"’ CHLOB\TE
oy
2L |—e-] END OF WoLE THIN SECTION BANDED METASERPIMENT
* | @prbE BEKENL KERELER PLACIOCLASE FRESHTD MODERATELN ALTERED
CORE? MISLATCH. , TO SERICITE, CHLORITE AFTER BIOTITE,

SECONDARYK? BIOTITE




