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Summary 

Plutonic rocks range from quartz diorite to quartz monzonite& 
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 chalcopyritet molybdenite occurs in on~ sample. 

~any 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, alteratiqn 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 (J-284) shows a skarny texture of poikilitic sulfides 
intimately intergrown with silica tea. H--?.)(•,.nl-t: ·~--'"1) 1'46\0C.(..Mr,: r ... MH'JP·'1 

2) Magnetite has two origins, original in a few plutonic rocks, and 
secondary related to strong K-feldspar alteration. 
J) Sulfides were mainly examined on unpolished surfacesa 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 ~-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 largess 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 J mm across in equant grains1 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 quartzT 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 rocka 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-feldspara the K-feldspar appears to be of 
replacement origin, altering plagioclase phenocrysts with calcite 
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 ori@nal biotite. 

The second is represented by patches of equant chlorite­
calcite-quartz-K-feldspar-opaque (pyrite-chalcopyrite)a 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-JO%) which are 
up to J 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-J%) 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 planess 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 plggioclase (10-15%). Matrix plagioclase grades 
into plagioclase phenocrysts with increasing grain size. The average 
matrix grain size is 0.2-0.J 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 o.oa mm across, with the size of 
the aggregate being about the same as that of plagioclase crystals 
in the. less altered part of the sample. K-feldspar i·s 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 aggre~~~e 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 J mm down to 0.05 mm, with most of the rock 
being from 0.2-1.0 mm. 

Plagioclase is fr0sh 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 (1%) to 0.15 mm, 
two grains of euhedral zircon to o.o4 mm, and rutile up to 0.15 mm 
long. 

Much of the K-feldspar occurs with chlorit·e, 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 or sphene occur with chlorite. Chlorite is very abundant in a ., .dJ.l·~ 
vein-like or shear zone about J-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 1?-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 to seti·oi te, minor 
chlorite, and minor 8biotite. 

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%)a they probably are more abundant with 
chlorite. 

Sample 17-26? Banded Metasediment 

The rock consists of thin layers of various compositions, commonly 
with gradational borders. Three main types of layers are presenta (1) 
quartz-rich, (2) plagioclase-rich, and (J) 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
sericite 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 
chalcopyrite 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 
contains much more K-f~ldspar. 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; 
this biotite appears to be of metamorphic origin rather than hydro­
thermal. 

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 ro~ is cut by K-feldspar veinletsr they are at about 
right angles to the foliation and are discontinuous, Some contain 
pyrite. 

Sample 13-230 Altered Metasediment 

The rock is strongly altered and cut by several veinsr 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 
"-minor 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 cut 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 
tv10 types of alterationc (1) addition of quartz to the rock, and/or 
( 2) replacement of sericite directly2:-along the vein by clay minerals. 
However, neither of these alterations correspond in distribution and 
size to the color variations seen in ·the cut bloclc. 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. 
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Sample 2-2)6 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 gneiss 
with minor apatite, Grain size in fine grained layers is 0,01-0,0) mm, 
Coarser quartz lenses (5% of rock) have grains up to O,J mm, Plagio­
clase is mainly fine grained, with a few (J-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 grained 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 pyrite 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. 
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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 
inK-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 

pyrite1 the borders of the vein are not sharp. 

Sample 17-209 Banded Metasediment 

The sample is a fine to medium grained (0.1-0.J 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 An44• 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 quartz-rich layers. One flake of molybdenite is also present. 

The rock is cut by a ve~n containing K-feldspar, chlorite, pyrite, 
and chalcopyrite, with minor quartz. An alteration halo occurs in 
part of the plagioclase-rich unita plagioclase is strongly altered to 
sericite up to 2 mm from the vein. However, this alteration halo does 
not extend across all of 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/J of the section 
and consists of bandsrich 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-JO%), muscovite (7-10%), 
chlorite (5-7%), epidote (J-5%), calcite (J-5%), disseminated pyrite 
(2-J%). Quartz forms rounded grains 0,06-0,15 mm. Plagioclase (An49) 
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 O,JO 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. 
J) 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, 
4) Actinolite gneiss comprises about 1/J 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 (J0-70%), 
biotite (0-50%), plagioclase (altered strongly to sericite) (10-15%), 
quartz (7-10%), apatite (2-J%). 

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 veinlets1 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-JO%) very strongly altered to 
sericite, mica (10-15%), apatite (2-J%), 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-JO% quartz. 
)) The light-colored rock near the quartz vein c?n~ists of ~edium . 
grained plagioclase very stro~gly altered to ser1c1~e and f1ne gra1ned, 
high-relief minerals (70%), w1th rounded quartz gra1ns (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 w1th 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 sample has an 
alteration halo in which rock of unit J 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. 
5) The rock is cut by a calcite vein at the other end of the samplea 
an alteration halo extends 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 in the same unit 
no halo exists. 

Sample 17-276 Banded Metasediment 

The rock consists of three main metasedimentary types. 
1) Plagioclase-quartz-chlorite gneiss occupies 1/J of the section 
and consists of medium grained (0.2-0.4 mm), equigranular plagio­
c~ase (AnJo) (60-65%), fresp to moderately altered to sericite, 
f1ner gra1ned (0.06-0.15 mm)quartz (20-25%) as rounded grains 
i~terstitial to plagioclase, chlorite (7-10%) as ragged laths after 
b1otite and locally containing biotite cores, and abundant Ti-oxides 
(J-5%) with chlorite. 
2) Biotite-plagioclase-quartz gneiss occupies 1/3 of the section. It 
?onsi~ts of medium grained plagioclas~ (45-59%) (An;8) similar to that 
1~ u~1t 1, and commonly concentrated 1n plag1oclase-rich layers 1 
b1ot1te (J0-35%) as coarse grained (up to 1 mm} very poikilitic 
crystals with inclusions of quartz~ plagioclase and fine grained 
opaque, and as unpoikilitic laths to O.J mmJ 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. 
J) Biotite-sericite gneiss occupies 1/J 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 ?iotite ~J?-40%) as laths up to 1 mm long surrounded by very fine 
gra1ned ser1c1te (50-55%) with very abundant,very fine grained, 
disseminated opaque, and scattered patche·s 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 moderate~y 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 O.O? mm) 
and patches of calcite are common. K-feldspar (5-?%) 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 mrn in lengths 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 
(,. p., rll- '!' ·1· .. \ 

·\.~~.'.:·~·) .·~.'_ ;··;,.,_,- . 
The sample cons~sts of altered plag1oclase 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 mm1 
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 mineralsr 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 
mrn 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-chlo.:r;-i te-calci te-sulfides-apati te, 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
sitiona 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 m0dium 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 rr~ass 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 biotite and calcite.,. This 
rock is irregularly altered on its borders and into the interior to 
an aggregate of sericite (45-50%), quartz (40-45%) and calcite (5-10%)1 
sulfides are preserved in the altered rock, but in general the 
alteration occurs between sulfide grains in the·biotite-sulfide rock, 
This al tera·tion zone grades outwards into patches rich in quartz with 
lesser calcite and a few coarse grains of apatite, 
3) A possible third rock type consists of an aggregate of quartz, 
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 soma veins with quartz, and forma 
later veins and replacement zones. 



Sample 11-166 Porphyritic Quartz Diorite 

The sample is a massive, medium to strongly altered quartz 
diorite wi th:.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 disseminated 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 ?-10% of the rock and hornblende J-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 rnm, 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 veinlet of quartz-chlorite-sericite-calcite­
sulfides. 

Sulfides occur in the veinlet and disseminated in the rockr 
they consist of pyrite (1-2%) and chalcopyrite (0.1-0.2%). 

Sample 16-409 Strongly Altered Metasediment + Pyrite Vein 
(p~;'-'' \' ,·t; ::·;,ce-r,., .... )') 

/" 

The sample is a strongly altered,uniform,medium grained 
metasediment composed of quartz (80%), sericite (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 kaolinite has been replaced by sericite, and in which dissemi-. 
nated pyrite and minor chalcopyrite occur. Near one edge of the 
slide, 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 f.a.u1t 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 An16 for the core and An3o 
for the rim. Cores are fresh, while many phenocrysts contain abundant 
tiny inclusions along their rims. 

Quartz phenocrysts (5-7%) are up to J mm across. 
Hornblende phenocrysts (1-2%) are up to 2 mm across and most 

contain numerous inclusions of plagioclase and quartz. Actinolite­
tremolite phenocrysts (J-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 matrixconsists of lathy plagioclase (35-40%) about 0.15 rnm 
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 across1 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 J mm across. The fragment 
contains biotite phenocrysts 1.5 mm across, patches of coarse grained 
chlorite, quartz, and opaque (0.2-0.5 rnm across) in a fine grained 
matrix of plagioclase, chlorite, and minor quartz and apatite. 

Sample 14-18) Porphyritic Dacite 

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

Plagioclase phenocrysts (7-10%) up to J 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 O.OJ-0,05 mm). 

The rock appears to have been altered in two main episodes. 
In the first, the alteration assemblage is quartz-sericite-pyrite­
chalcopyrite-K-feldspar-magnetite(?). 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 9-138 Porphyritic Quartz Diorite 

The sample is 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 i11 
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%)s these 
are most abundant along borders of phenocrysts. Mafic minerals (15-20?~). 
probably originally biotite, are altered to chlorite with seri1~ite · 
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 veins1 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 containing 
sericite, quartz, an~ calcite with disseminated pyrite and chalco­
pyrite. 

Sample 9-287 Porphyritic Quartz Dio~ite 

The sample is similar to sample 9-1)81 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. 



* 15 * 

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 mrn acrossi 
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-rnagnetite-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-rnagnetite 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. 

John Payne, 
October, 1975. 
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DESCRIPTION OF ROCK UNITS 

Yukon Mecamorphic Complex (PPsn - Paleozoic and/or Procerozoic) 
' . 

This unic consists of well foliated, fine grained muscovice-bio-

tite schists and gneisses occurring in a northwest trending roof pen­

dane in Che center of the Cash Property (Figura 4). Two pyritic goa-

sans are formed in this unit immediately west of Big Creek and one 

small outcrop of amphibolite gneiss ·(dominantly hornblende) occurs to 

tha vest of Big Creak as wall. 

Two zones of hydrothermal alteration 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 skarn 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 mei:amorphic rocks in the hydrotherm­

ally altered zone west of Jensen Creek is not k.l1own, East-west trends 

api'arent in ground magnetic survey pat:terns, however, may refect the 

metamorphic grain of this area, 



Gabbro. (Pub !"'- Paleozoic and/o~ 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 suggests a Gabbro plug rather 
I . . .. 

than a dyke. A small outcrop of 'ilornblende Andesite in contact with 

Quartz 'Monzonite to the east of .the main ou.tcrop 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 Figure 4), but the writer has interpreted this occurrence as 

belonging with the volcanic rocks of the Mount Nansen Group. 

Three thin sections and two polished sections were examined from 

the outcrops along Big Creek. Fine to medium-grained Augite 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% saus• 

suritized plagioclase (An60 ) and 10% apatite. Magnetite and pyrite, 

have correded borders, occur in equal amounts, and account.f.or there-

maining 10% of the rock. 

Medium-grained Augite Gabbro consisted of 30% augite. (rimmed by 

horn-blende and tremolite-actu1olite), 5% biotite and 55% saussuritiz-

ed normally zoned plagioclase (An56). Y~gnetite and pyrite occur in 

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

the remaining lO% of the rock. 



The outcrop to the east consists of a very fine-grained Hornblende 

Andesite with 40% hornblende, 10% plagioclase phenocrysts, 5% quartz 

phenocrysts and 5% opaques. The fine-grained ground mass (40%), is 

dominantly normally zoned, extensively saussuritized plagioclase. 



Hornblende Syenite,-.Monzonit;e ~y ..-.'rriassi~?) 
'.. . 

'rhis 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 01gd) (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-

grained. Some phases are porphyritic. The ·composition of coarsely 

porphyritic rocks, dominated by phenocrysts of potassium feldspar, is 

probably syenite. Medium-grained varities of this unit contain less 

potassium feldspar and more quartz and correspond to monzonite. 

One thin section and four medium-grained stained rock slabs were 

examined. Point counts of the stained slabs (Table l) averaged 28% 

potassium feldspar, 34% plagioclase, 77. quartz and 32% hornblende. 

Calculation of a mafic free mode yielded 41% potassium feldspar, 50% 

plagioclase and 9% quartz indicating a rock of monzon~te composition, 

as plotted on the triangular dia8ram of Figure 3. 

The thin section gave an average plagioclase composition of An36 , 

CoJ:es of the plagioclase were ext:cnsively saussuritized indicating nor-

m;1l zoning. Hornblende laths were slightly chloritized and weakly align-

ed, Accessory constituents include apatite and specular hematite, Epi-

dote veining is common in this unit but 11.0 epidote was observed in the 

thin section examined, 



Granite-Granodiorite ~gd - Mesozoic) 

This intrusive unit is easily recognized in the field by medium­

grain size, equigranularity, and ~ow mafi~ 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 rock slabs were examined to 

correlate the two main areas of outcrop (northeast and southwest of 

Big Creek). Differences in An ;content are minor, thus this unit is 

thought to be part of a single granitic body. 

Average modal composition (Table 1) indicates 39% potassium feld­

spar, 28% plagioclase, 29% quartz and 4% mafics. Mafic free adjusted 

modes average 40% potassium feldspar, 30% plagioclase and 30% 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
30 

(northeast) and An34 (southwest), or an average of An32 • Tex­

tures are hypidiomorphic granular with more extensive saussuritization 

of feldspar interiors (normal zoning) toward the southwest where rocks 

nt'e. also slightly finer grained. Mafics are extremely altered .to chlor­

ite and difficult to identify but acem to be mostly biotite with minor 

hornblende. 
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Mount Nansen Group . (Tml.l. ~·Eocene). 
• . • ;.·· I' • 

This unit ~onsists of fine-grained, dark weathering acidic vol-

canic tuffs and tuff breccias. An occurrence west of Big Creek (north-

~at 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 

Big Creek are tuffs. The occurrence 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 laths and 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 10% plagioclase (An28), 4% clino­

pyroxene, 1% apatite and 5% opaques, making up 20% of the rock. The 

ground mass of plagioclase and volcanic glass forms t'he rest of the 

rock and account for 80%. 

The occurrence to the northwest of Big Creek thought to be part 

of the Gabbro (Pub) unit by Bostocl" (193·6) is assigned, here, to the 

Haunt Nansen Group on thin sectio11 criteria. Both thin sections ex-

nmined from this area were s~ni1ar and were tuff breccias. The rocks 

have a fine-gr~ined matrix containing fragments of larger, fractured 

mineral grains. Outlines of the larger minera~ grains are faint. 



Pheocrysts make up to 75% of the rock and consist of 33% hornblende, 

66% plagioclase (An32) 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 (e!cv - Eocene or Younger) 

Rocks of this unit ara fine-grained, dark green to black on fresh 

surfaces (weathers to a dark brown) and are generally of Andesite to 

Basalt in composition (Templ~uan-Kluit, 1974). At the Cash occurrence 

this unit caps Quartz v~nzonite 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-chlbrite-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 apP.ears to form a halo around the potassic facies from 300 to 

3000 ft wide. 

Plagioclase has been·rnoderate 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 sulphide, 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 LTD. 

M.P. Phillips 



SUMMARY OF THIN SECTION ALTERATION BY M.P. PHILLIPS 

Hole 1 (136' ) Phyllic 

Propylitic? 

Hole 2 (236') Phyllic 

(240') Phyllic 

Hole 3 (227') Potassic 

(277') Potassic 

(284') Potassic 

Hole 9 (138') Potassic 

(287 ') Phyllic 

Hole 10 (121') Potassic 

(285') Potassic 

Argillic 
(supergene) 

Plagioclase - moderately to strongly altered 
to sericite 

Chlorite - 5-7% - primary 
Epidote - 3-5% - 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 
Bioti~e _ lO-lS% 
Chlor1te 

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- moderatelyto 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-!; iJOX - m:i.nor 

K-spar phenocrysts - secondary 
Plagioclase - weak to moderately altered to clay, 

sericite and calcite 
Mafics - to chlorite 
~1agnetite - 3-5% 

K-spar replacing plagioclase 

Plagioclase patchy alteration to weak-moderate clay 
and calcite 

Chlorite ex-biotite? 



Hole 10 (309') Argillic? 

Hole 11 

Hole 12 

(319') Potassic 

(166') 

(140') 

Phyllic 

Argillic 
Weak Potassic 

Hole 13 (230') 

Hole 14 (183') Phyllic 

Hole 16 (188') .Phyllic 
Weak Potassic 

(338') Potassic 

(362') 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 plagioclase - 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 is K-spar, calcite and kaolinite 

Plagioclase very strongly altered to sericite 
and calcite 

Biotite to mica 
Calcite veinlet 
Calcite - epidote veinlet 
Heak. halo - K-spar 

Pla~ioclase altered moderately to strongly to 
sericite 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 1
) Phyllic 

Hole 17 

(442') Phyllic 
Weak Potassic 

(209') Phyllic 
Weak Potassic 

(276 1
) Potassi~ 

Phyllic 

Quartz sericite and kaolinite envelope 

Plagioclase altered moderately to strongly to sericite 
and patches of::calcfte 

Mafics altered to chlorite and sericite K-spar­
sericite veinlet with pryite 

Plagioclase moderate to strongly altered to sericite 
and minor calcite and chlorite 
Note: variable alteration - plagioclase fresh 

Biotite 
K-spar - chlorite pyrite veinlet 

Plagioclase- fresh to moderately altered to sericite 
Chlorite ex biotite 
Poikilitic biotite-secondary? 
Biotite altered to chlorite and calcite 
Quartz-chlorite veinlet 

~: 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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Q,\lAe:TZ. 5E.~IC..o-re::" ~OLO~G:..b C. HLORIIIC- ~UA~TZI'TE:' 
z.eo "' . Bte>T•,-G: C.AL..C..•'e . l-loR.t-.~e,u;:.N D 6: :S'< eN ITG" ? AI--ID '1E:

1
11-.l 

2e,2.E;~ Ll'-~1 C..oP- E Ml'oe.-< E '~ .-£N'D O F" \-\oLE:.. QUAI<Iz_. HAC.NE:TtTE V t:: lt-.lLEi-.s 
Z.M - -t'i. fl of: B12..0~t:::N. C.c:>P..c. 1 pt;e.VI'-SIVE P"<P..•TC ... P£~vAs.,~e: 

• 6E.LOW CoR.E MA ~Io<:E.~ • . -.::-~{ .. C 1-\ALCoP'<f-;>.'T'E 
• '1 V G. I ~ U 2. \ l) P 1 0 :J ' 

• 

• 

• 
• 

• 

..----

• 

• 

VL:to.JLE:I 'f p t:.I:'.\JI-, 'S•v '"'. SOt-"'C \I,._.I C. 'C.. 

W 111-1 QUAI-''T L. \J t;;. t.J Le:-r , U ::.v ALL'<'. 

V E I2..'< CO/'~~e 

H F't J F~L.'SCD PL-"C'.•bt:.L./,~C. ~-oi-'P t·\"<R'< 
A ci.UNO A I'lT SC C.<>~ID/\1"'< E)10T1Tc 

- TI-l IN 'S1::C.\ ION P L i'·C..tDCLA.,;c --ro 6TPol\l~ ~n<~ IC.. • TC: 

p,£1.\C. Il E:.S - GI:'\L..O l;:.n c , H • ~<Jo~ CAL.Gi l'C, 

C ~ I AL.C.,-, P'( \' tTC/ f."<~~ ITt.: 



D .- N~.. 
PA E :1. Of 0 LL 

COORDINATES <:A ~ C.. \... 1\IM:S CORE SIZE 8Q 
ELEVATION WE:S"\Ee..N. IV\11\LG.S. L..TO HOLE STARTED l..:ruNt:- 'f'UI-'< llS" 

HOLE COMPLETED J DIP 
AZIMUTH 
SCALE .1.. S "-! ~ S OFi 

fOOTAGE 
•• 0 

o~; . . 
• 0 .. . 

- - ~'<£•TE. Z-"'\ ofo 
P'< g,TE. ~-4 •/ .. 

LOGGED BY tv\ .P . PHILL1P5 

DESCRIPTLO!i. 

OVER BUR. DEN 

OAe'tc:: c..oLot:::.c:..D M'E.D10MTD c.oAgsE.. 
~~AINE:.D, \1oet--f B L£1'4 0E: .S '<ENITE. 
P'<R•IE:. ~e:e.vA.s•-.16:. .L .Vet NLET~ 
eoe..D E. ~E.C B '( NA..~'t!__Cf\N QU!;\E"..TZ.. 
S E'f<IC.•TE.. ENV E.LOPE:~ '"!: 

FDLIATIDN 
DIP 

f-'1AC.tJE.'\11""€. \ fl::l NL.E\~ ;J. r" e: F!. VA.S I\) E: , 

_so~~ C. ~\1\ 1...-1<..'< I="' C. L..DS 1-'t , \' .. <.::. 
S L..IC.I-\TL'< so FI,C.\'CC. f · I '~H r·l .b:SP, f:::: 

" 1\ 

\i 
? tt' ....:~,­

;lf 
) o" 
( 

li 
· ),' 

;ri' 
;l::;t: .. )~ ,.- - PE.i'•.tA:SivG HAC.. N E.T IT' - :C;I oF·.: 

...... )J'-

}( 

' ;.: 
~ ~!:;c ~~ 

I 
~EC.T•oN- Po P.P~·I'<I''•·nc. Q_v/\P.\'2.. \,:J I OI-". 11(::. 

{>L.A~ • c> C.. LAS€- ~• c•O C:: 'l'•'l"{_c.. , ( To TRo t..J ,;, L..'( />.I...T E.R.C ~ 
\0 .SE.RlC..IIC. ,!_ f'ATC.I :t.:: ~ Of=" C..J\ t.. , l iE., ~oNO I!, ~-1=-10-LOS!>A~, 

MA t;: IC.5 (BtoTITE. ?) T'O 5 6:E! IC I TE. 



COORDINATE S 

ELEVATION 

DIP 

AZIMUTH 

SCALE 1. .£: 
FOOTAGE 

o·. o. 
• o 
~ 

Ct ' •' 

·o·•o 

2S ..:...:. o 
• 

a. n 

• 
• 

Q 

• n 
40 

.....__ 
• 

0 . 
n 

• 
• 

o. 
• 
. o 
• 

\N 

i\ 
PAGE '1 0 1 -' LL 

CAR C.LAIMS CORE SIZE 13 Q. 
· WE. ST t.e N l-1\lt.JE S LTD HOLE STARTED 1 JUN'E. _ .::ruL'< j,s. 

HOLE COMPLETED ! 

'::: 2.0 F'T. 

\-\ 16\...\L."{ W~~T~-H: .. RE:D 

C e.UMBL'<, SUP£R.C.eNE. 
C..LA"< \4 IC.H 

LOGGED BY M.P. PHILLIP:S 

DESCRIPTIO!'! 

OVERBURDEN 

FELDSPAR PORPH~R~ 
Bu::.ACL-IE.D, IN PLAC.£.S P1N~ APPEA 12ANCt: 

CK't>WDED FINE ·,-o ME.DIUt-'1 C.RAIN.ED 
1 

ft.LDSPAR., PI-lENoce.'<STS) FAll'!. fJIE.DiUIJ\To 

C.OAe:St:. C.EAINE..C> QUAk>Tz. PHCNDC.Q"(-s'TS 

AND R,t..gt:;: BIOTITE PI-I E?. ,....lOC~"(S IN f>...N 
APPA.NITIC. MATgiY.. 

SuPe:~C.et-JE CLA'< STeot-JCL"{ OE\fE:LoPED 
P'<eiTE \/E:II--1-, PE:e..vA"SI~E "~--1- .,/o 
MtiVOR t1 "-'-1\C.HITE. A2.u e.11E AtJD. 
CI\ALC.OCITE', QuA~TZ.. G~ giC.ile:" P'<e.,,-e:_ 

I I 

ENVELO~e:S UP 'To j_,foo\ W•D£.DE.NS11'( 

l- (1. ~T . 

57 -- --- --o• 
'-0 1---

• u • 
ll • 

• 

72. - • - - QuA~T2.. -Sit:'e iCITE P"(P-1TE E>-l\/E:L-0 PC..~ S\A -T 
I· • 

Be) 

1'12 

. r; . 
1---

-·-. 
11 • 

'I o 

·, . . 
I " 

ll 

u. 

- C~IALC.OP'<2.1TE A. PX ~ l TC BECOI'1C: 11\oP-r. Cbt--11'-ION 

50 ~-<'~'E..T\Mc.S P- t l'vlf 1CD 8'-< Cl l f, LC.OCITE 

1 l. t ·> ~:_ \>f\\ •· r . ::..t. \f , \ ><::. CCL.OP. , r t-'PL'< 

li ( ,(.' l >. l· '/ ·rlt-.1 / dJ /'YN C. IV\Ir.. .. \..Pr=.. E N 
c ,· .. \' '• l ' l "\' Clll.O I?rrC (BICil ITE) 

~ ~ · ·• (..·~-~ ·,. r ,,,r .-r .SLILF IDCS ()r) 

( 11/1 I<" : •\ •: :.C:YL" ·c -~~ Le.IC.i"'\ "1:". 

1 .. 1 I II . I rH . .J ; t ' .. 'i:..S c:· K AMC> lJIVT 
,,, r -::·t,Ci u~~. c s 

-. ·- - - - - - - ---· ·- -·A~Tt::~ r~ ·'\ r·T 1\A.C.tJ E I · ,· , ·t:::. C..oNTCNI 

LOY..I I LJSUf, L_L...'( I s \/ L I •'IL.El"S 



COORDINATE S 

ELEVATION 

DIP 

AZIMUTH 

SCALE 

FOOTAGE 

• 

D LL OG 

DESC RIPTION 

CORE SIZE 

HOLE STARTED 

HOLE COMPLETED 

LOGGED BY 

FELDSPAR POR PI-\'{ RY 

ivLE No. · o 
PAGE 2. OF 3 

I='OLIAtiON 
'DIP 

\~ r:;- - - Port!:". ~~ 1-C Lb~PAP.$ 8C::C.OM• NC. 
•o t ·toe.c:: ·C.OMH D._,I -U"'To IOV~H 

UIA I-I£Tt..::k_ 

.n 
n• 

IS'O - • - - - ~uAgTz., CWLORlTG'. ( BtOTITG.?) \J E:II•JLE.T 
1(.,0~ 

0 • 
o. 

•o 
llo 'O -. -

l\ • 

• n . 
0 . 

te.o _:g__ 
u· 

• 
.n 

u. 
• II 

u. . 
• II 

". 
i!o<'l-1-, 

~, I ~~ 

·)-~· 

:1·';". 

[, . 
" "" 

.r· .. . ; 
.Jl ____ 

. 
[ 

l' • 

• 'l 

\) 

.n 
[i . 

• r; 

0. 
"!l 
• 

t7 . . 
ll 

• 
u. 
I . r 

.tNTENSE- QUI\ I?.IZ.
1
1-'\USCO'JtT'b. 

f>'<' P. IIE El-..1\t \S LOPSS C.u "iTING. 
SleoNG- L:-< t'-U : l,C.~l ,- t>Ar~ D 
ll LDS f>/\ f''~ /\LX£ k>L.C To 
s P l C IYl:, l l tr roe.. l-,;o·u- ~ 11 

ICLDSP/\ PC. c 1-ILO~IT t: ~ .. 
Bl o T IT t:. 1-II C..H. P'<!:.tr ~.=: s--r"'/o 
11..1 UP ·ro '.; 11-1 "C/1-.IS 

Mi\C.Il i~.I I T': '-1 1"-:: 1/--'l-' 'i '<", _,;-;·/. l"i­
ill.!f::. TO l'v\ODL~ ' / .1 • : 

·-· ~ ~~ l• l c~uAP-TZ ., 1.11/\r:. ~I t::l II' C 

(.". \ .l f ,t... C.o 1>'<12.1Tt::. V Ci t--ILCT c 

Fu-. ~- ' ('.U'\GI· . r- ~C u:>sPr, P ~:, \NI-I•TE. 
~-'-- \C 1\\ L.' ~ (~('· r· l", Pr:-1 /•-::; L.4 r G.LD:::. p,.._ ~- L) p ·r 0 

I' "'I I>'\ C.O I· l l 10II, •:\Ui.t:·,·z . .:::;l ~.f?. I C. I T' E, ~ ·"{P.. ITC. 

t . r, tv t U ">Dt !_·. f 't. :; _, . I) <r~xn.:.: \tt=: ' N ~ > 
r··s-:1 vr,-;::.,"·r~ :· : ~ ... . :;,"/, . Cl.-'l.c>f' r.,...t<' .!:-' 0 
l /" { I('~- !'' 10'1 I f 1:: ·:· - H 1(::, L I. S E:!< 1C ITE.. 

;:>b f,V/\::::.,,.J·; ~ ov.J. $( , ,_1-"1 [ •£:::'(.. R.EPI../•>(.uJ C. 

( ·' 11. 'l l · ···-r. <:.'< 1·:· '· " ' 1./£_ , ~, L-EIS rA.• R. . 

S u c . .l.P'< QLl / S'·,·; ·_ r-v r . 1 ·, 1T t:. <..Pt·t .. c'(' \>"P-'''IZ 
, 1r:;, , •-11 ... '' \"S r-.ot · 1 1 i · t-1. f-t·•' i .::.~ 1 !="EL-D s Pi\ e.. 
.f."E-.l. OS\'("1 .. />.t ·l t, l ··l f ,C,·J-.T,-,.G ,,~_:1/'!LC-1.-.J 

'""'n 1 c 1-\;, 1 .. <'."t· ,·c· ,-r • =: !V'o oc PI :IE: C.I'J\ u :o­
f-'·< F ~ 1TE C'.0/'•l ' . .' l, (: .. ~ J /' 1,' r . () ,~:: I "/o f-1'-<~1'1 t-! 
Pc..I~'JI\S 1 vE 7 1 L t~- 1 s. c u L.oi21T E.: ( 21 oT,~c 7 ) 
V I. •t--l u .:: , .. .,, (' f 1 P . (:(~ I f', l""l ?.. ,::.r l?-\c.ITl ·. P'(t-'t\'~ 
li 1-..l ,J _ \ r ~;. r :-, •· '"'' r•..c.., t l i ! C'l j 
Pc51"1' ._.)H I, .. ! ,,., r·v l.~'" f •;: 7 CII,...i_COP"'Pnt:: 
1 (> \ ·'··~·f, ... ~· (-'r ; f.''/ {''::J! •. J L- ;.- ·-1 · 1• It_<-- c-



_; -· _,.:. i\t.: D LL 0 E OG PAGE 3 o ·..::.. 
COORDINATES 

ELEVATION 

DIP 

AZIMUTH 

SCALE 
FOOTAGE 

2.1.\ • 
0. 

• .STI20N(, QUAe.Tz.. SERICITE 
P'-<~1\E E N\/ ELOPE S W riH 

W ALLROC.I.(. PLAGIOCLASE 

DESCRIPTION • 

CORE SIZE 

HOLE STARTED 

HOLE COMPLETED 

LOGGED BY 

FELDSPAR 

• FE DSPI\I'!T"o Soi-1-1 C.14A~ 
0 . COLOE!. - :SL:::g, 1c.rre AND 1~-.1 

.o PLAC..~S C~·ILOI?JIE. ( e.oTI\f:. '?) 
211 -- -- BLGAC.HE .D 

0• - -TR,..r-J6\,-ION 
2.'00 ~ F'CTAS~ ~ELOS PAR.·.i l'lAC.NE:'I'T'E.. CoKMoN 
2S2 - • - ---

Q.UAgT2. "SEK:IC.ITE P'<'eiTe 
. I . 

.o 
o• 

ENVELOPES COMMON . HA.C..NE::T\T"E. 
NIL POTI\.bH FIS.LDSPA.e.... 
NOT) C.OH HON p'(g iTE. 2.-3 of,. 

a,gs~l\ 

•o '---------- THIN SECTION-

2."4 - · - - --
o. 

2"'8 1- · u -
.30C 

li • 
• n 

fl 

FAULT 

~EC..O...,OA.~"'< 1~-~!;;L()~PAe.. PL.A.C.IOC..l-ASE:.. 
"t'O C.AL.C.IIe .:.'C.'-""'<( M I-'! e:I2A1.-S\ C U.\..0 2 lj'E. 

~TI2C>N C- UP TO h 1..J . ~UI\~TZ. 
$ E:~ICii-E P'<21T E. EN \JELoPE.S. 
SE:P/-.P..r .:r·co B'< BL.t..::I\C.H c o 
$UC.\-1IL'< SDI:'T r'E.I..D.sPt 12 s. 
F'OTI-$ H ;::t:::LDSI=>A.r~s BLc:,Ac.~""-D 

- po g,P~\'( 12 \TIC. ~ I?.ANODIOQ.ITE - PLACIOC..L.A.SE 

3 '1 -- •__ LA-5\ l=OO\P.,.G. E MA '2 \C.ER-- - - -

-~1;) ~-.-!., .. -· Po-rASH i='O:::. LO.SPt\~S - PE:f~.\/1\~ t -JC: 
~ 

ll . 

- ··- 7 E.N D 01=' HOLE-

• 

• 

• 

• 

)! ' t.: 1 • 1 • s. Y . c ,..~ l.C' e. ~ -r c - \1 E:, N .\. ~· c r:: v 1\$ ' '>~ c 
!'- 1\-l'..t L T n L. A. 1- ' ' c.r--1 c·1 Yn.: "'' u 1 ~··rz. 
'it. ~~~u TG. C.::JAI~!'. c; Pcr•vt,s i, ,c 
(:'~''' • ... co ~"<I'. IT L: , 

L...l\-\ IN SECT '0"-l - ~:l:_~~=~.E.~q.:::0ETZ. PLf,r,. 1 () C.LM:.I:: f-'oP.PII'< '?_.'{ 

Pt..A c.'c'C...L.A·:. ~::. l "o :c, Le tc ••1-;;: .~ -.c..- r- r;.LD-sPAe. 

(~L.fi' 1!\z_, K- ~· E~LU~~ PI" F -, ?-'1/'. C. tJ C I ' 1TG: VEIN l.E\S 

DIP 

-~---~-L----------------------------------------------~~ 



D IL 0 
COORDINATES CAR CLAI MS 
ELEVATION WEST ERN MINES LTD . 
DIP 

AZIMUTH 

.... E Nv. 
PAGE OF 

CORE SIZE \3Q 

HOLE STARTED I JUN'€.- .JUL'( \15 
HOLE COMPLETED J · 
LOGGED BY M .P. P 1-1 \ l-L 1 P5 

SCALE .::t .51t-~ • 50FT 
FOOTAGE DESCRIPTION 

!='OLIATION 
DIP 

0' Q .. ' 
? 0 ' .. 
"· ~ 
~ -.r-v 

z.s c ~ . . ...... 

0\J ERBURDEN 

"{U KON GROUP 

3~ ~-•• -- ·-----------------------------------------------------------------------------------1 
HORNBLENDE S'<Er--J \TE ? l'x 

1'- X: 
so~ 

' X... 
' )(', 

'.1( 

' X. 
;.~ ...... 
' )I'~ 

' .1._:_ 
' X .._ 
"-).' 

1001':,_. .... 
-.._.,_. 

' :"· 
··x 

........ 

-- ,.. 

' 'n 

-. 
• 'tr 

'· \. 

•·: 
" n 

,, . ,• -.. ~ -

-T14 IN <;;,t:C. TIOl 

OA gK CcL.o e.E.D, MEDIUM GRAIN ED, 
rtoP-N BLE..NDE', C14LOQIIC. C.NEIS:S w riH 

MINO~ NA£!ROW eA"IDS Or LIC~-oiT 
COl-O e..G.O C. 1----1 Loi?.IT€. H LiS C.OV iT€ 

G(uAR.IZ- C.NE l'S5. r.'/l-.tl:.. N l-'--r~Ji?.OW 
~uA.eTz. ~ E.k!.IC.IT'E: •P'(I?.ITC Et--LVISLOP'E:S. 
G'<~SUH VGIN L€T S C.0\--·'11---tON .- I 1 ~LI'-CE:S 

C LA..'< ALT£~A\IDN ABD"/C A"E-R.A.C. £. . 
P~~VAS 1'\JE: P'-<e.I'IC. <: '~ 0 /o . HAL.AC.I--\ITC.· 
l. AZ.U E! ( IE: ~\..0 NC. !="Rf.>..C.. Tl..lli'-6'..:::> COI·•H-\~ 

PL.f\c.ooC. L-f,~.c 10 :::; o __ P.. •C:• T i_:: l!.CF•l..L'TE-1 
BiOTII IS --ro G I IU'I>1·• e , f-\ O I~ "->1~1...' .~>JD i..; i 'D 

C.. I-\ L-0 P- liE: ' 

0 

(..0 
I 

ao 



COORDINATES 

ELEVATION 

DIP 

AZIMUTH 

D 

SCALE i .5 I>J ~ 2.C> ~·­
FOOT~~ 

. ·o 
• 0 • . . . 

o . . ~ 
• • • 0 ... 

t> •• 

. ~ ~ 
~ ~· 

20~ 
o; .' 
• 0 .. 
o' 
I · • o 

• •• 0 

• 
· --" 

40~ 
.\' 

I , -~ 
-~ -

-~-_,. 
;o: 
-~-

'.• 
r: . ~~'t ~-J • ._ 

~-

- -~ - - "± 0 s \1" 
·" 

·:-:. . 'r - ---- -- -
-'I' 

p . , f·--·~ 

It 

... 

·" 
.ri 

11)(1 __,__ 

~ 

,-·r 
-~ -

-~ -

' 
..... 

'\ -~-

'• it ' 
.~ · 

--

ILL r·OL LOG 
1 _ . .E No. • ..__ 

PAGE 1 OF 2.. 
C..AR C.LAI MS 

Wt:.S\Eg N MINE!':. 

CORE SIZE 6Q 
HOLE STARTED } 
HOLE COMPLETED ,J'U N E. - .::r U L. "< h S 
LOGGED BY M.P. PHILLIPS 

DESCRIPTION 

0\JER. BUROEN 

~OLIATION 
OIP 

HOR.N BLE NDE 5'(E.N IT E 
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