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SUMVARY

The DEV property, consisting of 10 claims totalling 196
units, is located 45 kilometers southeast of Houston, B.C. and is
accessible by road. The claims are approximately 5 kilometers

east of the Equity silver-copper deposit.

Exploration In 1986 and 1987 consisted of geologlcal
mapping, soll geochemical sampling, IP surveying and diamond
drilling, totalling 652.6 meters. The central part of the claims
are underlain by propylitized and quartz-sericite altered
Cretaceous Goosly Lake tuffs and flows similar to those hosting
the adjacent Equity silver-copper deposit. The property is
overlain by a thin, but extensive veneer of glaclal till which is
derived from the northeast., Soil sampling (till) on the west-
central part of the clalms has partly defined an area 2.7
kilometers long by 600 meters wide of colncident silver and
copper anomalies. The source of the anomaly iIs interpreted to be
near the north-eastside of the anomaly. The zone consists of 2
parallel northwest-trending anomalies containing values up to 9.6
ppm silver and 1873 ppm copper. In addition, two consecutive
soll samples collected on the south-central part of the anomaly
contaln anomalous gold values of 40 and 490 ppb. Two IP
anomalles (chargeability highs, resistivity lows) are associated
with the geochemical anomalies. Four diamond drill holes (NQ)
drilled in this area intersected moderately to strongly altered
{quartz-sericite-pyrite and chlorite-calcite-pyrite) volcanic
rocks with up to 15 % ({(average 5-7 %) disseminated and fracture
controlled pyrite and pyrrhotite with minor to trace sphalerite,
chalcopyrite, arsenopyrite, galena, molybdenite, and tetrahed-
rite. Geochemical values within the holes are low with the best
results occurring in DEV 87-4, Values in this hole are slightly
anomalous in silver (3.4 ppm over 1.5 m), arsenic (6236 ppm over
0.5 m) and antimony {106 ppm over 0.5 m).

Despite the low geochemical results in the diamond drill
holes, the alteration and sulphide distributfon in the drill
holes and surface exposures suggest the presence of a major
hydrothermal system similar to Equity's. The geochemical and geo-
physical results indicate the presence of a sulphide system with
anomalous copper and slilver values. Much more exploration is
therefore warranted on this property and a program of diamond
drilling, further geochemical sampling and geophysics is recom-
mended for the 1988 season. A minimum program of 2500 meters is
recommended at an estimated total cost of $300,000.

AURUM GEOLOGICAL CONSULTANTS INC.
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INTRODUCT ION

This report was prepared at the request of Rick Barclay of
Normine Resources Ltd. and Westview Resources Ltd. and describes
the exploration carried out on the DEV property during September,
1987. The exploration consisted of geochemical sampling,
geological mapping, IP surveying and diamond drilling. The
results of the [P survey are only briefly summarized in this
report.

LOCATION and ACCESS

The DEV property {s located immedlately west of Allin creek,
10 kilometers east of Goosly Lake and 40 kilometers southeast of
Houston, B.C. (Figure 1}. The Equity silver-copper deposit is
located 5 kilometers to the west and the claims border on
Equity's ground.

Access to the property Is via a 45 kilometer long logging
road from the Decker Lake Forest Products Mill, which Is located
16 kilometers northwest of Burns Lake along Highway 16 (figure
1}. Alternate access is via 19 kilometers of logging roads (some
in poor condition) from the Equity minesite.

CLIMATE, TOPOGRAPHY and VEGETATION

The climate is typical of central British Columbia with
temperatures averaging 13 C in the summer and -12 C in the
winter. The area receives 51 c¢cm of precipitation annually, most
of which falls during the winter (Wetherell, 1979).

The property is located near the west side of the Nechako
plateau which is characterized by low relief and small rounded
hills. The claims are located immediately west of Allin creek on
the east side of a 1600 meter high rounded hill. An east-west
tributary of Allin creek bisects the claims and the southern end
of Foxy Creek bisects the northern most claims. The creeks flow
throughout much of the year. Elevations on the property vary
between 1125 meters in the swampy areas of Allin and Foxy creeks
to approximately 1500 meters at the western edge of the property.

The property is covered by harvestable fir, spruce and pine
forests with some poplar, There 1s very little underbrush
developed on most of the property. A 2 square kilometer area has
been cut near the DEV | and GO 2 claim boundrlies.

AURUM GEOLOGICAL CONSULTANTS INC.
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CLAIM STATUS

The DEV property consists of 10 contiguous unsurveyed
mineral claims totalling 196 units. The claims are staked on the

eastern boundary of the Equity Silver Ltd. property with some
overstaking. The property is located in 93 L/IE of the Omineca
Mining Division. The clalm data are summarized below and the
claim distribution is given in Figure 2,

Claim Name # of Units Record # Expiry Date
DEV 1 16 7018(5) May 21, 1990
DEV 2 20 7019(5) May 21, 1990
DEV 3 20 7020(5) May 21, 1990
DEVY 4 20 7021(5) May 21, 1990
GO 1 20 8053(11) November 3, 1988
GO 2 20 8054(11) November 3, 1990
GO 3 20 8102(12) December 8, 1989
GO 4 20 9058(10) October 21, 1988
GO 5 20 9059(10) Qctober 21, 1988
GO 6 20 9060(10) October 21, 1988

The claims are held under option by Normine Resources Ltd.
of Vancouver from Kengold Mines Ltd. of Smithers, B.C., Normine
may earn a 100 % interest in the property by paying $ 10,000 cash
{at the time of signing) and 100,000 shares in 25,000 share
increments (or equivalent cash) to Kengold. The last share
payment 1s made at the commencement of production. Kengold
retains a 2.5% net smelter return on all commercial production.
Westview Resources Ltd. of Vancouver has earned 49 % of Normine's
interest by spending $ 150,000 on the property prior to the end
of 1987. Normine remains the operator.

HISTORY

The DEV claims were first staked in 1968 by Silver Standard
Mines and Dorita Silver Mines (joint venture) following the
discovery of the Equity silver-copper deposit by Kennco Explor-
ation Ltd. in 1967 (Kahlert, 1987). The Equity deposit was found
using soil geochemical!l sampling and prospecting to follow-up
regional copper, zinc, and fluorine stream sediment anomalies
(Wetherell, 1979) and 0.08 % antimony (Church, 1985). Production
on the Equity deposit commenced in April 1980 with combined
reserves of 27.4 million tonnes grading 105.6 g/t silver, 0.95
g/t gold and 0.38 % copper.

Exploration by Silver Standard and Dorita consisted of line
cutting, soll geochemical sampling and geophysical surveys. The
soil samples were analysed for silver, copper, lead and zinc and
several low-order copper and silver geochemical anomalies were
defined. Frequency domain IP and resistivity surveys were carri-
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ed out and several metal factor IP anomalies were interpreted.
Several short diamond drill holes were completed, but the results
were not publicized (Kahlert, 1985).

In 1964, the DEV claims were staked by Summit Oil Ltd. over
the southern half of the existing property. Delbrook Mines Ltd.
farmed into the property in 1970. Soll geochemical sampling and
magnetic surveys were carried out by both companies. Although
low order silver and copper anomalies were found, no further
exploration was carried out and the ground was allowed to lapse.

The existing DEV 1 to 4 and GO 1 to 3 claims were staked by
Kengold Mines Ltd. in 1986 and subsequently optlioned to Normine
Resources Ltd.. Westview Resources Ltd. earned a 49% interest in
the property by spending $ 150,000 on exploration in 1986 and
1987. Exploration in 1986 consisted of grid establishment,
limited soll geochemical sampling and IP and magnetic surveys.
Coincident copper-silver soil geochemical and IP anomalies were
defined and followed up during the 1987 season (this report).
The GO 4-6 claims were also staked during the 1987 season.

REGIONAL GEOLOGY

The DEV property is situated in the Goosly Lake area of the
Intermontane Tectonic Belt, 120 kilometers southeast of the
Skeena Arch. The area is underlain by Lower Jurassic to
Cretaceous volcanics and sediments which are unconformably
overlain by Eocene to Miocene plateau basalts and andesite flows.
Upper Jurassic to Mlocene intrusions are present throughout the
region. The regional geology has been described by Cyr et al
(1984), Carter (1981) and Church (1984).

The Equity silver-copper deposits and the DEV property occur
In a window of Cretaceous volcanic and sedimentary rocks within
Tertiary plateau basalt and andesite flows. The Cretaceous rocks
(termed Goosly Sequence) have been correlated to the Kasalka
Group by Cyr et al (1984) and to the Skeena Group by Church
(1984). The Goosly sequence is comprised of four distinct north-
east-striking westward-dipping volcanic and sedimentary units.
The lowermost unit consists of polymictic conglomerates,
sandstones, siltstones and cherty argillites. These are overlain
by the pyroclastic unit which consists of laplili and ash tuffs
(very fine grained version called dust tuff). The Pyroclastic
unit is overlain by the Sedimentary-Volcanic division which is
compr.ised of volcanic conglomerates, sandstones, tuffs and chert
pebbie conglomerates. The uppermost unit in the Goosly sequence
consists of andesite and dacite flows. The Goosly sequence is
altered to varying degrees throughout and hosts the Equity silver
-copper deposit.

AURUM GEOLOGICAL CONSULTANTS INC.
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The Goosly sequence 1s intruded by an Eocene multiphase
gabbro-monzonite plug which is located half way between the
Equity deposit and the DEV property. The intrusion 1Is
characterized by coarse, bladed, plagioclase feldspar pheno-
Crysts. Tertiary quartz latite, fine grained andesite and
trachyandesite dykes related to the overlying volcanics cut the
Goosly sequence and minerallization.

Eocene trachyandeslite and andesite flows of the Goosly Lake
Volcanics unconformably overlie the Goosly sequence. The gabbro-
monzonite plug is thought to represent a feeder to these flows.
Flat lying amygdaloidal and massive basalt and andesite flows of
the Eocene to Cligocene Buck Creek Volcanics unconformably
overlie the Goosly Lake Volcanics and form caps to hills
throughout the area.

The Equity deposit occurs mainly within the Pyroclastic unit
of the Goosly sequence. [t Is comprised of at least 3
mineralized zomes over 3 kilometers of strike length. The three
zones consist of the South Tail (900m by up to 70m), Main (700m
by up to 90m) and the Waterline (200m by up to 12m) zones. At
present, the open pittable part of the South Tail zone has been
mined out and the Main zone is being mined by open pit methods.
The Waterline zone is considered subeconomic., Combined original
reserves in the South Tall and Maln zones were 27.4 million
tonnes grading 105.6 grams per tonne silver, 0.95 grams per tonne
gold, 0.38 % copper and 0.08 % antimony (Church, 1985).

The mineralfzation occurs as disseminations and in shear,
breccia and crackle zones which grade locally into lenses of
massive sulphides and sulphosalts. The prominent sulphide and
sulphosalts are chalcopyrite, tetrahedrite, pyrite, arsenopyrite,
sphalerite and galena. Large areas of quartz-sericite, alumino-
silicate, boro-sillcate and phosphate alteration assemblages are
associated with the mineralizatlon. Most authors agree (Cyr et
al, 1984; Church, 1985 and Wetherell, 1979) that the
mineralization is hydrothermal In origin and Is related to the
gabbro-monzonite stock. A few also suggest a possible
volcanogenic origin (Kahlert, 1987 and Ney et al, 1972).

PROPERTY GEOLOGY

Very little outcrop occurs on the property. The only
exposures are along Allin creek and along roadcuts at the south
end of the claims. Some outcrop is exposed in two trenches
completed by Equity Silver (approx. 24N/12W; Figure 3} and in a
small sump dug for the diamond drill program {approx. 22N/4+50W;
Figure 3}. The rest of the property ls covered with forest and a
thin, but extensive, veneer of glacial till, The maximum thick-
ness of the till appears to be 10 meters (DEV 87-3), but averages

-6-
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1-5 meters throughout the property. According to Ney et al

(1972), the till is derived from the northeast. The drilling of
four diamond drill holes (NQ totalling 652.6 meters) has
significantly Improved the geological understanding of the
property. The outcrop locations are given in Figure 3 and the
drill sections are shown in Figures 5 to 8. The diamond drill
logs are in Appendix A and thin section descriptions from drill
core and surface showings are in Appendix C. The drill logs are
summarized in Table 1.

Outcrop in the east-west tributary of Allin creek and within
the trenches and sump consist of altered andesite and dacite
tuffs and flows of the Cretaceous Goosly sequence (Equity Mine
sequence). Qutcrops in the creek are cut by northwest trending,
steeply eastward dipping, andesite and dacite dykes.

All four drill holes intersected Cretaceous interlayered
andesite, dacite and latite flows, tuffs and lapilll tuffs
similar to those found in surface exposures. The units are cut
by narrow unaltered dacite and andesite dykes slmilar to those
found in Allln creek., Feldspar megacrystic-monzonite dykes are
found In DEV 87-1 & 2 and at the bottom of 87-4. These dykes are
probably related to the Tertiary Gabbro-Monzonite plug found
immediately east of the Equity silver-copper deposlit. The dykes
found in 87-1 & 2 are probably part of the same dyke Indicating a
northwest strike to the dykes. Shallow core axis intersections
indicate a near vertical dip to the volcanics and dykes. Further
drilling from the opposite direction would confirm this.

Outcrops on the southern part of the property consist of
flat-lylng, moderately-dipping, amygdaloidal basalts and basaltic
andesite flows and breccias. There are some interlayered trachy-
andesite flows. These units are probably equivalent to the
Eocene Goosly Lake Volcanics.

ALTERATION AND MINERAL IZATION

The Cretaceous volcanics exposed in Allin creek, the
trenches, and intersected 1in the diamond drill holes are
moderately to strongly altered throughout. The alteratlon occurs
over an area of at least 500 meters by 850 meters with the east,
north and south margins undefined. The alteration decreases near
the bottom of DEV 87-1, 2 and 4; possibly marking the western
margin of the zone. Mineralization within the altered zone
consists of disseminated fracture-controlled and replacement
sulphides occurring in up to 15 % (average 5-7 %) of the rocks.
Detailed descriptions of the alteration minerals and mineralliza-
tion is given in the drill logs and in the thin section descrip-
tions and i{s only summarized here.

-7-
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The prominent alteratlion types are calcite-chlorite-pyrite

(propylitic) and quartz-sericite-pyrite alteration. These two
alteration types often occur together. Epidote is often present
in areas of strong propylitic alteration. Secondary potassium
feldspar, tourmaline, sphene and an unidentified bright green
clay are also common alteration minerals. The alteration occurs
as patches, as clots and along microfractures. Pervasive
alteration occurs locally. The patchy alteration 1s the most
common, possibly reflecting the textural variation Iin the rocks.
Feldspar phenocrysts and clasts are usually preferentially
altered (mainly sericite and calcite) relative to the matrix.
Propylitic alteration is more common in the andesites and gives
the rocks a medium green colour. Zones of quartz-sericlte
alteration are usually tan to grey in colour. The sericitized
and quartz flooded zones usually contain & higher percentage of
sulphides.

Mineralization consists of disseminations, clots, fractures
and veins of sulphides consisting of predominantly pyrite and
pyrrhotite, Sphalerite, chalcopyrite and arsenopyrite also
occur in trace to I -~ 2 % of the rocks. Arsenopyrite and
sphalerite is more common in DEV 87-3 & 4. Trace tetrahedrite
may be present in DEV 87-3 & 4. Traces of molybdenite and galena
were found associated with sphalerite in the upper parts of DEV
87-1 & 2. The sulphide content averages 5-7 % throughout the
alteration zone, but locally occurs in up to 15 % of the rock.

Several different types of veins were found throughout the
volcanic package. Veins and veln brecclias are up to 40 cm wide,
but are usually less than 2 cm wide. The vein material consists
of predominantly clear quartz and calcite with trace to 5 %
amethyst, fluorite, barite, dolomite, pyrite, chlorite, clay,
arsenopyrite, galena and sphalerite. No consistency was seen In
veins from hole to hole.

Several rounded boulders of strongly sillcified, Vuggy
pyritized volcanics (see DEV L-10: Thin section report) were
found in the east-west tributary of Allin creek (sample # 5752-
53). The boulders can be found all the way up the creek to
Equity's ground and are likely related to a source near the
eastern margin of Equity's property.

EXPLORATION

Introduction

Exploration during the 1987 season consisted of surveying
the western claim boundary, staking additional claims, soil samp-
ling, rock sampling, IP surveying, road building and the diamond
drilling of four NQ holes totalling 652.6 meters. The IP survey

-8-
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consisted of some detailed followup of the 1986 program (Kahlert,
1987; Mark, 1987) and will only be summarized here. A detailed
geophysical report is being prepared by Geotronics Surveys Ltd.
The soil samples were taken at two locations along the grid.

The grid consists of at least a 5.7 kilometer long north-
south trending baseline which is partly flagged and partly cut.
Winglines are located every 200 meters between 0+00N to 28+00N,
every 200 to 500 meters between 35N and 44N and every 200 meters
from 100N to 106N (actually 13S to 7S) and between 700 and 1200
meters long. Most of the winglines are flagged every 50 meters,
but some of the lines in the area of drilling were cut.

Claim boundarles, sample locations, silver, copper, gold and
arsenic results, axes of IP anomalies and drill hole locations
are shown in Figures 3a, 3b and 4. Analytical results are in
Appendix B and the drill logs and cross sections are in Appendix
A and Figures 5 to 8 respectively.

Surveying

An open transit survey was performed on August 27, 1987 by
Eric Shade to determine the western boundary of the GO-2 and the
southern GO-3 claims. To determine this, Equity's easternmost
two-post claims were located and plotted relative to the GO-2
Legal Corner Post. This surveyed claim boundary is given in
Figures 3 & 4 and the survey data are filed in Normine's office.

In addition to the surveying, 3 additional GO claims (GO 4-
6) were staked at the north end of the claim group to cover an
area believed to be underlaln by additional Cretaceous volcanics
(Figure 2).

Geochemistry

Soil samples were collected with the aid of a mattock at 50
meter spacings on winglines In two locations on the grid. The
samples were collected at 20 to 40cm depth from the B horizon and
consisted of predominantly glacial till. All soil samples were
collected in gussated paper soil bags. Samples collected In
these areas during the 1986 field season are also plotted to give
coverage between lines 2N and 28N and between 32N and 44N. The
samples collected during the 1987 season were analysed for Gold +
30 element ICP by Chemex Labs Ltd. and Min-En Labs, both of
Vancouver, B.C. Samples collected during the 1986 season were
analysed for Gold + 6 element ICP by Min-En Labs. Seven rock
grab samples from the Equity trenches, drill sump and boulders
and outcrop from Allin creek were collected.

Soil sampling in the area south of the east-west tributary
of Allin creek has outlined an area containing 2 parallel colinci-
dent silver and copper anomalies. The anomalles cover an area at

-9-
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least 2.7 kilometers long and up to 60 meters wide. This zone
trends in a northwest direction. The anomaly is open to the
north, south and west and appears to be cut off to the east. The
north and western extensions of the anomaly are on Equity's
ground. Values within this zone are highly variable, but are up
to 9.6 ppm silver (20+00N/7+00W) and 1873 ppm copper (4+00N/
6+50W). Other soil values within thls zone are up to 182 ppm
zinc (2N/0+50W), 80 ppm lead (20N/7W) and 74 ppm arsenic
(12N/10+50W). Two consecutive samples on line 10N (6+50W,7+00W)
contain 490 ppb and 40 ppb gold. The shape and northwest trend
of this anomaly is consistent with a soll anomaly coming from a
northwest striking body enriched in copper and silver which has
been glaciated from a northeast direction. This pattern was also
found at Equity where the source direction was interpreted to be
from the northeast (Ney et al, 1972). The Equity silver-copper
deposit was found along the northeast edge of a silver soil
geochemical anomaly.

Several small coincident copper and silver anomalies occur
northeast of the main anomaly with values up to 2.8 ppm silver
and 61 ppm copper. The cause of these anomalies Is not known.

Two grab samples of intensely silicified, vuggy and
pyritized volcanic boulders found in the east-west tributary of
Allin creek contain up to 1150 ppb gold, 5.8 ppm silver, 185 Ppm
arsenic, 474 ppm lead and 239 ppm copper. The source of these
boulders Is not known, but can be found in the creek right up to
Equity's claim boundary and may be related to the northwest
extension of the source of the silver and copper soll anomaly.
Rock samples from the altered dacite and dacite tuffs in Allin
creek, the trenches and the sump are only slightly enriched in
arsenlic (40 ppm), copper (62 ppm), silver (0.8 ppm), molybdenum
(15 ppm), lead (42 ppm) and zinc (65 ppm). These values probably
reflect enrichment related to the large alteration zone.

IP Surveying

A short IP survey was carried out by Patrick Cruikshank of
Geotronics Surveys Ltd. of Vancouver as a follow-up to the 1986
survey (Mark, 1987). Dipole-Dipole (30m array) surveys at n=5
were preformed on lines 14N, 18N and 20N to further define IP
anomalies A + B (Mark, 1987; Kahlert, 1987). A fourth line with
a 50m array and n=3 was done in the area (line 102N) of the
mercury anomaly (see Kahlert, 1987). This line was too far east
to properly cover the anomaly.

[P anomaly A 1s well defined on lines 18N and 20N and IP
Anomaly B is partly defined on line 18N. Chargeabllity ia Anom-
ly A reaches a value of 95 ms at n=3 in line 20N. This chargea-
bitity high is related to a resistivity high and may represent a
dyke. Chargeability highs in this same zone related to resistiv-
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ity lows are up to 68 ms at n=2, Values in anomaly B reach a
high of 26 ms at n=5 in line 18N. The chargeability in anomaly B
Increases with depth, whereas chargeability IN Anomaly A decreas-

es with depth. Dilamond drilling in the area of the anomalies do
not indicate a well deflned zone of sulphides, but rather a large

area of dlsseminated and fracture controlled sulphides.

Diamond Drilling

A total of 4 diamond drill holes (NQ core) totalling 652.6
meters were drilled on the DEV project between September 18 and
24, 1987, Diamond drill holes DEV 87-1, 2 and 4 were drilled to
test IP Anomaly A and DEV 87-3 was drilled to test IP Anomaly B.
Hole 87-4 was also drilled under the outcrop of altered and
pyritized dacite exposed in the sump. A summary of the holes s
given in Table 1. All altered rocks within the core were split
at between 0.17 and 3.0 meter intervals (average 1.5 meters) and
sent to Chemex Labs or Min-En Labs, both of Vancouver for Gold +
32 element ICP analyses. The results are given in Appendix A and
the drill logs and gold, silver, arsenic and copper results are
given In Appendix B. The drill sections are in Figures 5 to 8.

Table 1: Drill Hole Summary

Hole # Location Total Depth Summary

DEY 87-1 20+00N 219.8 m 0 to 165.8m sericitized ash and la-
9+30W pilll tuffs with some inter-
layered flows. Contains 5 to 15 %
sulphides (pyrite & pyrrhotite w/
molybdenite,galena and sphalerite).
165.8 to 218.8: andesite-dacite
flows less altered than above cut
by monzonite dykes from 203.8 to

219.8
DEV 87-2 17+50N 176.8m 0 to 123.95: interlayered seri-
9+45W citized ash and lapillil tuffs w/

some flows with 5 to 15 % sulphides
(pyrite-pyrrhotite w/ trace sphla-
erite and arsenopyrite). Alteration
is more chloritic lower in the hole
123.95 to 176.8m : andesite daclite
flows and dykes w/ some tuffs less
altered & mineralized than tuff.

DEV 87-3 18+00N 141.7m 0 to 119m: interlayered serlci-
5+70W tized (locally very strongly) ash &
lapilli tuffs w/some flows & dykes.
Contains 5-15 % sulphides (pyrite-
pyrrhotite with trace to several %
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several % sphalerite, arsenopyrite

& possibly tetrahedrite). Locally
strongly altered. 119 to 141.7m :
monzonite dyke c/a approx. 15

DEV 87-4 22+00N 114.3 0 to 70m: sericitized & chloritized

9+20W ash & lapllll tuffs w/ some flows &

5-15 % sulphides (pyrite-pyrrhotite

w/ trace to several % arsenopyrite,

sphalerite & possibly tetrahedrite)

contains zones of strong silicifi-

catlon, more chloritized down the

hole. 70 to 114.3m: ash, welded &

some lapllli tuffs partly chlorit-

ized & sericitized to unaltered w/

2-7 % sulphides (pyrite-sphalerite-
pyrrhotite-arsenopyrite).

All four drill holes intersected altered tuffs and flows of
the Cretaceous Goosly sequence (see Geology, and Alteratlon and
Minerallzation discussion). Mineralization within the holes
conslsts of disseminations, clots and fractures of pyrite and
pyrrhotite with trace to several percent sphalerite and arseno-
pyrite and trace chalcopyrite, molybdenite, galena and possible
tetrahedrite. The alteration and sulphide content appears to
decrease sharply near the bottom of DEV 87-1, 2 and 4; possibly
marking the western margin of the alteration zone. The sphaler-
ite and arsenopyrite content and percentage of quartz-sericite
alteration is higher in holes 3 and 4; possibly indicating a
closer proximity to mineralization.

Geochemical values within the diamond drill holes are low
with the best results occurring In DEV 87-4. Values in thils hole
are anomalous in sllver (up to 3.4 ppm over 1.5 m) and antimony
{(up to 106 ppm/6.5 m). Silver values are enriched between 68.2
and 110.3 meters with values ranging between 0.8 and 3.4 ppm (2.1
ppm over 37.1 meters}). This zone also contalns several anomalous
arsenic values up to 6236 ppm over 0.5 meters and zinc values up
to 156 ppm over 1.5 meters. A zone of quartz-calclite veining
between 163.8 and 165.8 In DEV 87-1 contains 161 ppb gold and 647
ppm arsenic over 2.0 meters. This is the best gold value In core
on the property.

CONCLUSIONS AND RECOMVIENDAT IONS

The DEV property is underlain by pyritized and quartz-
sericite altered Cretaceous Goosly Lake tuffs and flows which are
covered by a thin (0 to 15 meters; average 5 meters) veneer of
glacial till. The rocks are similar to those hostling the Equity
silver-copper deposit. The major difference is that the volcan-
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ics on the DEV property are more propylitized and contain more
flows than the mine sequence.

Soil sampling in 1986 and 1987 has outlined an area of
colncident copper-silver anomalies trending In a northwest
direction. The zone consists of 2 parallel anomalies containing
values up to 9.6 ppm sllver and 1873 ppm copper. Two IP
anomalies are located near the eastern side of the soil
geochemical anomalles and have been interpreted to represent
defined zones of sulphide mineralization. Diamond drilling in
this area intersected moderately to strongly altered volcanics
with up to 15 % disseminated and fracture controlled sulphides
dispersed throughout the hole. DEV 87-3 and 87-4 appear to have
a hligher percentage of arsenopyrite and sphalerite mineralization
and quartz-sericite alteration, possibly an indication of a
closer proximity to minerallzation.

The glacial till on the property has been derived from the
northeast, therefore the source of the soil geochemical anomalies
should be near the northeastern margin of the soil anomaly as In
the case of Equity. The shape of the soll anomaly suggests that
the source is a northwest trending linear body. IP anomaly B is
located near and at the eastern margin of the soil anomaly and
may be related to the source of the soil geochemical anomaly. In
addition, the source of the sulphlde enriched, strongly silicl~
fied volcanic boulders in Allin creek (with up to 5.8 ppm silver
and 1150 ppb gold) may be in the area of the northwest extension
of the soil geochemical anomalies and proposed source rock.
Diamond drill hole DEV 87-4, the only hole drilled along the
eastern margin of the anomaly intersected a very large monzonite
dyke in the bottom third of the hole, negating a possible
interpretation of the anomalies. The potential for locating an
Equity style zone of mineralization near the eastern margin of
the soll geochemical anomaly along IP anomaly B appears to be
good.

The IP line run in the area of the mercury anomaly was
located east of the soil geochemical anocmaly and did not properly
assess the anomaly. More work is required on this anomaly.

The results of the 1986 and 1987 exploration programs indi-
cate that there 1s good potential for locatling an Equity style
deposit on the DEV property. A follow-up program of dlamond
drilling, grid soil geochemical sampling, geological mapping and
prospecting, and IP surveying is recommended for the 1988 season.

" The following program and budget is recommended.

1. Soil geochemical sampling at 50 by 25 meter spacings to fill
In the grid between lines 14N and 22N from 5W to 10W to define
the eastern side of the soil geochemical anomaly and to define
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zones of strongest enrichment. Similar sampling should also

be done In the area of the gold anomaly (10W) between 8N and
12N from 5W to 10W. Some glacial till profile samples should
be taken with the aid of a plugger on the eastern margin of

the soll anomaly to help locate the source of the anomaly.

Further reconnaissance soil sampling on the northern part of
the property.

Prospecting the northern half of the property.

Further detailed mapping along Allin creek.

5, Further IP surveys Iin areas of soil geochemical anomalies de-
fined by soll sampling in the northern half of the property.
Further IP surveys to help define Anomaly B.

6. Diamond drilling a total of 2500 meters along the eastern side
of the soll geochemical anomaly defined in the central of the
property. The initial holes should be drilled from west to
east to determine the dip of the units. The existing road may
need upgrading and should be extended to Allin creek in order
to have a constant water supply for the drill,

The budget for this program would be approximately as
follows.
Geological & Supervision $ 15,000
Geochemical Analyses and Sampling 20,000
[P Survey 15,000
Bulldozer 5,000
Diamond Drilling 2500m @ $80/m 200,000
Rentals 2,500
Camp 5,000
Supplies: fleld and camp 2,500
Travel and freight 5,000
Report Preparation 5,000
Subtotal 275,000
plus approx, 10 % contingency 25,000
TOTAL ESTIMATED BUDGET $ 300,000

Respectively Submitted
Aurum Geologic Consultants Inc

).bo?/ -

Tom Garagan, . B7Sc., FGAC
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APPENDIX B
ANALYTICAL RESULTS

AURUM GEOLOGICAL CONSULTANTS INC.
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COAPANYS ZEMA INTEONATIONA. RE

PRIJECT NG: Y. W,
’ QITEHYIQH: E.SRRSLAY'_

snuLAes NIN-EY 1837 0P REDORT

e 8% ol

{ACT:

703 HEST (374 €T,, KOQTH VANCOUVER, B.L, VMM 172

fL041900-5014 0F 149419084574

+ TYPE SQIL GEACHEN #

BEITy PARE 1 AR 1

FILE ¥0: &-1214407

BATESDEC §, 1984

(YALUES IN 204 )

2+ 10400

|
+

K] ] 58 3 M A-pry
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CONPANY: BEMA INT., RESOURCES . ca*'sf{ - NIN-EN LABS ICP REPORY
PROJECT NO: g Y7 Lo ¥ 705 HEST LSTH ST., NORTH VANCOUVER, B.C. V78 t12
ATTENTION: R.BARELAYD 23 {6041980-5814 GR {404)988-4524

{ACT:6ED27) PABE § OF |
FILE NO: 6-19295/P1+2
& TYPE SO]L SEOCHEM # DATE:OCT 23, 198

D I SN T U B A

s}

-
Ny

0

-

-
z-
e

. 47
»
-

1.
"::,;i"

D B

3 a3 ) 73 )L

3 £

(ALUES TN PPN} B el WP 8 N AI-FPD
LIG0ONOSHO00EAD .2 b 4B L ! 9% 30
L2GH00NOB+O00EA0 .1 24 745 3 1 53 5
L25+00N09+000E o ra 2218 45 1 7 15
L2S+OONIOHO00EZ .1 3 b0 3 1 i 10
* L25+00N41+0DOE o 018 § ! 8 9
" L25¢00N12+000E N (T 50 I 80 i0
L25+00N1 34000 4 23 213 58 t 80 5
L25+00N14+000E B b 25 bl 1 " 3
LZ5+00N15+000E B B 18 7 i 1 5
_LI5400NE6+000E . 187 18 g b 5
LZ5+00N17+000E 1 219 1 1 8 5
L25+00K18+000E 1 7 15 1 1 7 5
LISHOONIFHO00EN0 .1 2 1204 38 i 54 5
L25+00N204000E 2 %5 123 i L 68 5
. _LO+ODND+000K40N I 62 ! 87 i
LO+00NO+100M 2 % ol 38 { 87 10
LO+OOK0+2004 2 2 e 33 L 52 5
LO+00NO+300H20H .2 3B 169 7 { i 5
LO+OONO+400H 1 TR 50 ! 50 5
LO+00NO£500H . 5569 44 ! 55 10
LO+00NE+000N N TR 3 i 5 5
LOHOORT+000H4ON .2 T 40 1 ™ 5
LO+0ONB+000N 3 80 129 4 113 5
LO+OONS+000K .2 3w 87 3 5 5
LO+00N10+000M Jd 0 M3 5 b 92 3
LO+O0NT1+000N i 137749 8 2 59 2
LO+OONIZ+000K .4 21 2eb 73 t 92 5
LO+00N134000M A 13 TH7 7 i 128 5
LO+00NL4+000H . B 4B 3 2 80 5
LO+0ON15+000N Ao 35 43 ! {10 5
LO+OONT6+000NAD 2 TV 78 i 80 i0
LO+OONL7+G00N 1 9 228 50 ! b1 5
LO+0ON18+000N A 2 483 T ! 58 5
LO+00N134000H L B 59 50 2 58 0
L2G+00N0+000K 2 3513 80 2 98 10
(25+00N0+100K B 26 1363 87 7105 5
L25+00N0+200 o MW 37 ! 55 5
L25+00N0+300K J 0 9 5 ! 1l 5
LZS+00R0+400N .2 TR 82 30 10
L25+00NO+500M 4 20200 3 ! 7 10 _
L25+06N0+500M 1 i2 9 2 i 3 5
L25400N0+700K40. A 7 56 { 9% 5
L25+00H0+BOON A 21 53 { 85 §
L25+00HO+900K20 .5 B oM 80 i 7 5
_L25+00N10¢000N A a4 593 69 ! % 10
L25Y00NT0+L00NA0 1 7 a2 52 i El 5
L25+00N10+2008 . B 47 L 100 5
L25+00%10+ 300 . /IS ) 8 3 3 10
L25+00N10+400K .4 I 55 80 5 86 5
L25+00N10+500M 2 8 307 7 5159 13
L25+0GN10+B00N 2 3 28 7 i 108 10
LZS+O0NI 0+700W 1 359 54 2 Ih; 5
L25600N10+800H 1 B 229 50 2 66 5
L25+00N1 0+900N o A 183 3 2 56 10
LI5+00N20+000K B 15 4% 43 i i3 10
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COMPENY: NORMINE RESOURCES HIK-EN LABS TEP REPORT {RLT:F31} PAGE 1 OF 3

PRUJECT NO: DEU 705 WEST ISTH ST.. NORTH VANCOUVER, B.C. VTN 172 FILE ND: 7-1530/P142
ATTENTIONs B, HORDEEN . (6041980-5814 DR_(504)989-4524 + TYPE_SOIL GEOCHEM ® _ DATE:OCT 11, 1987
CALOES TN PPN ) @8 AL & b BA BE Bl GA @b 0.t _fE
L2W Q+50N 4 20380 n ] 280 it Tumn o b N 4o
L2H 1400 1L 22820 21 I M3 10 7 1140 7 5 5 26860
L2N 1450 b 27540 27 9 29 L4 {480 .6 5 2 4910
L2H 2+00K L1 210 2 I s L2 2510 LG 7 B 30950
L2K 24508 — 2.4 3597 28 9 Bl 1. L___ 17650 5 4 103 39230
L2N"3+604 b 273 3 L TV W [ &b30 K] 8 1073540
L2N 3+50 S 180 { Pom R { 5820 .5 5 3287
LN 4+00H & 19180 { I W L2 1 7080 A 7 2 35140
L2N 4450 L0 23230 21 i 48 LS [ 10490 5 7 T 40310
L2H 5+00N .8 29150 2 18 438 1.6 | 8599 .3 8 37 47670
L20 5#508 113 { I T W {10280 T 7 3840690
L2N 4+004 L3 25080 5 2 B0 13 2 12460 o 7 59 38450
L2N 6+50M .0 23750 3 2 W 14 {10950 A 9 0 4570
L2K 7+00K L0 23190 7 {58 &3 L 14680 3 7 0 36890
L2H 7450 b 24780 1t 3 13 L 410 3 9 2739320
L20 6400 2.0 2280 i S TR [ 1§i30 .9 7 i3 3500
L2K 8450 3 19050 16 1w 12 {1500 A 5 19 3970
L2H 3400 3 23220 22 R B {310 b 7 20 3990
L2N 94508 32620 1 I B I 330 4 7 2 4170
L2H_10+00N 2 350 . 28 T3 16 1 2640 4 7 21 49200
E2N 10¥50N 372850 2 T2 LS 7 253 3 5 16 44190
LZN L1+008 3 29650 16 /A B 1 3100 8 7 U 5450
L2N 11450 J 14510 7 oM L i 1700 o ' o
LIN 124008 7 28100 21 b0 L4 14010 3 5 3 38320
LA 04504 1.2 27970 23 f3M 1.2 2 5500 b 7 34 35250
LAN 14008 9 25070 7 T 7 ATeb ¥ ; 3 33630
LAN L450K LI 38870 7 3 M8 L4 i 5200 .8 7 50 41650
LAN 20000 40K L3 38360 2 3 477 L L 85t B ¥ 7 4380
LAN 26508 Lb 26120 1l I L 212320 2 B 345950
LAN 3400 L1 24230 L {32 Ll 39520 4 b 30070
WTET] S 16600 i0 TR I 50 1l 6 337 31
LAN 4+00N 8 210 L T TN | 550 2 8 54 38180
LAN 44500 ~ 2.2 3210 { VR BN { 13350 5 b 8 57080
LIN S+ — 1.8 26260 22 9 ST 14 2 13610 .8 7 6I 38380
L4R_5+508 {1 40570 2 . R 28290 .2 g bL___ 45530
LAN B+O0K L6 #0230 2% 6 1.b I~ 1320 y/ 9 86 59280
LAN 44504 J 26830 ) 8 409 14 26 3680 2 B 1873 40BAO
LAN 7+00 1.5 2309 2 fMT 13 5 B3R 7 8 56 38020
LAK T+50H 40N L5 19570 12 RS LS 2 15530 9 10 53 44040
LAN_B+00N f 21190 5 2 W 1.2 i 9310 A4 3 2 35400
CAN 64500 S 30As I i 3 1.5 i s i g 394520
LAN 940N S 20130 12 130 .2 2 3670 b b 19 39140
LiK 9+504 g 210 14 9 3 1. 15 3730 a 7 I8 40470
LAN 104008 8 23150 13 T B L 490 A 7 3 40550
LAN_§0+30 (S B0 A f2 W L5 12520 6 § 27 48950
LAN {1 +00N W3 24880 15 0 s 1.5 1T i § 81 47080
LAN {1+50W L7 30140 % 2 82 L 1 13520 A 8 b 43120
LAN 12400 2.3 29810 1 . BN 2 21510 3 5 134 27600
LEN 0+50N Lo 23900 19 b 05 L2 {3800 3 b 3 36650
L&N_§+00N LA 21150 L I A 1.3 1L 3480 2T SBI AN
L6R T+50N S0 2 I TN 3440 N 7 3 A5550
LEN 200K L4 3255 2 2 303 L3 i 4360 2 7 53 35E
LEH 2450H L0 2710 5 3 w0 1.2 2 520 .2 8 28 35940
LoN 3+00K ~ 20 18470 3 | 550 9 [ 2000 L0 5 & 20740
LAN 450N 2.3 32620 5 252 1.5 {10780 .3 8 86 40870
(BH 400N ToN~ 1.8 24530 3 PR TR i 15050 3 § TR T
LEN 4¢50H 8 27610 4 Tou L2 P 790 5 9 25 34560
LEH 54000~ 2.6 32870 ! 2 m 12 Lot LS 8 105 MTa0
L6H Se50H 5 11410 § 1w .9 1 30 5 5 3 25200
LEN 64008 .8 21430 " I {3 A 4 35 3640
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COMPANY: NORMINE RESOURCES

PROJECT NO: DEW

ATTENTIOH: &.RORDEEN

KIN-EN LABS ICP REPORT
705 MEST ISTH ST., HORTH VANCOUVER, 5.C. V7 IT2
+ TYPE SOIL GEQCHEN ¢

(ACT:F31)

PABE 2 OF

3

FILE NO: 7-1530/P1+2

DATELOCT 11, 1987 °

CIVALOES TH PPN K LT M M KO L] P8 88 6R TH
L2N 0+50M % 8 40 ¥l ! {30 i 44 {9 1 3 !
L2K +GOU 820 13 G410 440 i 210 12 LY 13 2 144 1
L2N {+50K b40 17 3900 18 T 180 3 1030 10 2 2 !
L2N 2+00M 1180 12 bbkd 8l ! 20 14 {270 i3 i 189 i

_L2H 2450 1220 12 §220 2570 3120 241580 {7 i !
(20 3+60H 300 {38550 Slb 2 240 1371520 2 2 70 !
L2N 3¢50 750 5030 248 1210 0 1050 i7 2 56 !
L2H 4+00K 930 1 8770 470 P20 8 99 19 3 I i
L2N 4+50N 1080 2 &0 75 {200 19 1030 18 1 {

L2N 5+00K 1470 6 T160 ST 2 0 17850 18 2110 i
L2H5+50M 1300 3 o8B0 390 I 230 137 ko T 7N i
L2N 6+004 1420 15 w70 43 t 16 1100 22 Y !
L2N 44500 1760 15 7290 9 | 3 5 1219 25 ) {
L2% 7400W 1290 19 810 807 P19 9 1090 18 1w |
L2N 74500 1210 10 6270 328 L 170 6930 13 3 56 {
2N 5+00W 1280 TR TV T TR T {21130 2 T i
LZN 8450 1210 a2 i 100 21N i 3 10 1
L2K 94004 700 4 5620 315 {410 130 i 2 " !
L2N 9450 1140 8 5200 35 1 110 & 1030 9 3 3 [
L2N_10+00 1080 17 4806 210 g %0 7 1140 8 2 3 1
L20"T0+50 050 20 3aB0 251 [ 260 { 1a70 10 7 % i
LIN 11400N 150 2 G000 298 {100 1 2070 3 2 73 1
L2H 11450H 1090 0 &30 138 i 7 I 60 1 4 3 1
L2H 12400 750 3% 8200 7i8 I 10 2 880 15 5w i
LAN_0+50M 1260 3 7320 5% {40 101110 17 2 b1 1
(AR 1+00N 133 [z a0 293 T R T 17 7S i
LAN 14508 1400 {8 B0&0  3al i 260 12 780 1" 2 70 1
LAN 24008 40K (280 7 81 012 1 90 6 B0 17 2 s !
L4K 2+50H 980 4 si60 1202 2200 U8 2 2 I8 1
LAN 34004 B0 i3 5B 3 L 210 12 1130 1 2 1 1
LIN 3¥50K 760 0 bAz0 a7 [ i1 135 800 s 1 63 !
LAN 4+00H 950 12 7380 580 1 180 TR 2 1 7 1
LAN 4+50H 1340 w70 T {0 19 990 18 5 178 {
LAN 5+00K 1370 13 7080 BI7 L 170 20 1130 18 P13 1
LAN 5+50N 1630 18 9180 19 i l&b 61320 {5 i 103 \
CaN sro0N 340 167876 1178 7 100 iz i 7N 1
LAN 4450H 1150 {3 S5\ S¥7 {150 1 e 20 5 60 t
LAN 7400 1040 1 6750 53 1 30 2 8 i8 3 % 1
LAN THSOK 40N 1370 2 7280 B30 130 18 1410 25 5 e i
LAN_B+OOK 1270 2 8% {300 12110 25 2 % i
LAK B¥50N 780 17 6180 Bo# 1210 a8 ib 2 7l I
LAN 94004 7% 2 4150 3% 2 ilo T 840 18 2 50 1
LAN 9+50K 800 6 519 458 1180 7 540 13 3 68 t
LAN $0+00 810 13 430 101 L 10 5 460 20 4 Y t
LAN 104500 1450 28 4980 35 2. 620 71040 12 2 ¥ 1
LAN 11+00W {50 TS 08 R 71730 i 2 3 l
LAN $1450M 1100 39 4950 B8 2 7 {5 130 2 3w !
LAN 124008 510 2 W T 1120 U 9 s 1
LEN 0+50% 1630 3 5130 20 [ 190 1T 15 2 5 1
L&H 14004 900 10 5570 403 {20 % 21 5 B4
L8N T+508 1160 1575880 260 T {0 {250 i 2 i f
L&N 2+004 1120 15 730 268 {130 1 950 18 1 W {
L&N 2450 820 13 a2 W {190 . 10 {440 2 2 Y L
L&N 3+00K 7% B 5300 440 2 100 9 115 18 2l {
L4H 3450W 1420 167880 817 210 22 1180 3 21 {
LEN"4+00H 40H a0 § S0 q8l 7 100 277950 it RN i
L6N 450N 740 25 580 1255 2 Mo 4 &80 17 30 L 1
LN 54008 1240 9 7850 1718 I 150 % 1130 2% I 1B 1
L&N S+50K 190 7 S0 430 ! %0 0 1170 2 1 59 {
LEN 6+00K 380 {13080 201 { ) 2 8% 12 2 65 !
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COMPANY: WDRMINE RESOURCES

PROJECT MO+« DEU
ATTENTION: 8. MIRDEEN

705 WEST 1STH ST., NORTH VANCOUVER, B.C. VX {T2
{4041980-5814 OR_(é04)968-4524

KIN-EN LABS ICP REPORT

{ACT:F3L) PABE 3 OF 3

FILE KO: 7-1530/P142

+ TYPE SOIL BEQCHEM + DATE:OCT i{, 1987

_{YALUES 1K PP ) U ¥ I BA SN W (R _Au-pPg
L2N Q450K i Bhb 182 ? 3 l 3 1%
LN 1+00M ! 9.3 105 | 2 H 18 5
L2 1450K { 71.2 148 1 4 2 34 9
L2H 200N 2 bbb 118 i 2 2 19 5
L2N 2450M 2 b3 128 i i 19 5
L2ZN J+00W 1 73.3 102 { 2 z 23 5
LN 3450H 1 56,3 &l i 2 ! 15 g
LN 4+00M i 48,7 91 ! Z ! 2 §
LN 4+50K 1 722 117 ] 2 t 2t
L2K 5¢00H0 1894 127 ! 23 3 o, .
L2¥ 5+50M 2 157 i53 1 | 1 pA] 5
LN 6+00M i bt.3 9% 1 i 2 3 5
LN 64504 i 738 124 i 2 1 29 5
L2N 7+00W I 82 80 1 { 1 14 5
L2W 74500 1 80.2 112 1 i { 20 5 .
L2H B+00N i £0.7 97 { i i {5 5
LN B+50K 18t 104 1 1 1 18 5
L2N F+00N i 85.3 83 1 i ! ig 10
L2H 94504 1 804 9% i 1 1 3 5
L2N 10+00K {804 133 i 1 2 23 i0
L2H §0+50N i 78.2 128 i { ] 21 5
L2H 11+00M 1 1081 144 1 1 2 20 5
L2N 11450K 1 100.3 111 i 1 l 12 5
L2N 124008 I 728 97 1 1 1 14 16
LAN 0+50M 1 70.8 101 i 2 ! 2% 5
LAN 1+0OM i 45,7 98 { 2 ) 25 5
LAN 1+30M 1 78.8 14l 1 2 2 23 5
LAN 24008 40N | 8.0 134 1 3 2 b £0
LAN 2+50M it 8.9 100 1 3 ! 1§ 5
LAN J+00M {1 83,4 97 i 2 i 21 5
LAN 3+508 1 59,9 79 1 2 i 28 5
LN 42008 1 5.7 100 1 2 t 23 5
LAH 4+50N 1 5.0 115 { 2 { it 10
LAN S+OOW 1 £5.5 142 1 3 2 24 5
_LAN_S+50N 3 805 i34 2 2 2 24 5
L4 6+00M i &34 133 2 2 2 14 5
LAN 4+50M t 82,0 119 1 3 2 28 10
LAN THOON 1 790 88 i 3 1 » 5
LAN 7+50% 40M 2 90.0 9% 2 3 ! i 5
LAN §+00W 1 BB,S% Bb i ! } 78 5
L4N B+5OW i 86,3 135 ] 2 2 27 3
LAN 9+00H ! 858 138 1 3 1 n 5
LAN 9450M 1 Thé 147 | 4 2 2% 10
LK 10+00M 2 82 147 1 3 1 ys] 10
_LAN_10+50¥ i 98.5 14b i | 1 U 5
LAR 11+00N 1 928 1791 1 y 2 16 5
LAK 11450M 1 Tl 134 ! 3 2 pil 5
L4N 12+00K 1 %2 73 1 3 2 9 10
LoN 0+50M 1 5.0 128 1 3 1 8 5
LEN 1+00M {955 98 i R . 5
LEN §+50M 1 91,2 107 1 3 2 33 5
LEN 2400M {  72.B 118 I 3 2 2 10
LEN 2450M P 183 121 ! i i 28 5
LEN J+OON 1 38 93 1 2 1 g §
LAH 3+508 | 88.% 115 A 2 2 24 5
LEH 4+00N 40N ! 3b.b 81 ] ] { g 5
LR 4+50M 1 bl B4 1 2 1 19 10
LAN 5400N {837 122 1 3 2 2t 5
LEN 5+50M 1 AL4 80 1 1 ! 13 5
_L&H 400K _ 1 54,1 9% i { t 15 5
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CONPANY: NORMENE RESDURCES NIN-EN LABS ICP REFGRT (RCTIF3LY PRSE 1 OF 3
PROJECT ND: DEU 705 NEST LSTH ST., NORTH VAHCOUVER. B.C. V7K iT2 FILE NO: 7-1530/P3+4
ATTEATIONs G NORDEEN  (604)9B0-SB14 OR (60419984524 ¢ TYPE SOIL GEDCHEN ¢  DATE:OCT i1, 1987
(VALUES INPPH 1 M6 AL A B BA ___BE Bl S T N T
LN B30 L4 23070 ! ¢ 403 o4 I0n b 8 2 4o
L&N 74000 b 20950 18 1 306 1.2 L 4520 .3 7 22 35650
LoH 7430W l.d 22230 | ! 367 1.3 2 1930 1.2 g 7 19002
LK B+GON 5 33000 2 0 45 LS 2 180 3 T 3% 4329
LAN BAON A1 28040 5 I I 2 8980 g 9 45 41550
L&H F+00M W 21T00 22 L] 493 1.3 2 1120 A 7 23 I
LN 450K 13700 2 B 4 LS 2 9140 7 § 2B 42450
L& 10+00N L5 450 3 8 720 58 2 9 3 (0 40 4509
LN 10450 A 80 2 0 W L7 320 2 7T W
_LER 11+00M .2 20790 9 1 240 1,2 i 1940 o3 i 19 31650
LN T1#50N 3720 i0 TR [~ 180 2 i 13775370
L6N 124004 L0 3380 2 2 M3 L5 3 2970 o 8 480
LN 0+50¥ .1 30530 2 B 323 1sM0 3 B 3 41590
LK $400K 1,2 135030 2 3 3% L3 1 IS0 7 743 36820
LK _1450H 2.0 29780 L B AT 1.4 {110 y 7 b0 31780
LN Z#00W (.5 3860 e LS 271k N 7y 38k
LEN 2+500 L1 22180 3 39 12 5 95K 3 7 ;| 37520
LN 3+00W f4 33220 ! 1 453 LS 3 14280 1 B S 42310
LN J+50H T 30480 L 8 3 L3 2 780 ) § 3@ 30
LGN 400N 1,8 29340 i o M5 __ 1S 310210 N BT 4172
(BN 4500 {4 23616 : TR R e T35 3830
LK 500N .7 0 2 3 9 L5 | SB40 7 9 35 4320
L8N 5450 [0 14530 7 1 a2 12 {19400 .8 fn 3N
LEN &+00N LI 2w 2 T8 14 2 M0 B AL 39740
LN _6+50 (L3 19340 [ O . N . 5___ 815 Y B3t 3910
LGN 7+004 137 2082 L I TR 371089 8 R VR 1)
LK 74504 26 RO U w2 L7 (9830 .3 0 59 46H0
LEN B+0OW {3 23430 3 IO 13 {7930 5 7 B 37580
LN B4S0N 5 24680 { IO L3 2S00 .2 5 . 40450
LN 9+00H S 2710 i 137 L3 15220 9 6 1935200
LN 500 U7 T IV & i LS 7 7400 7 v % A2
LON 10400 b TS0 { V3 L2 b %Mo B § 2 W0
LBN 10450K 2.3 M0 7 18§00 17 2 12150 2 10 55 45560
LEN 11+00W 5 1570 10 ) b 2 132 o 3 1 1430
LEN L1450 L4 Te0 L 7 390 4 103842780
CBH" 32700 T R R TR T T AN 27T 2 T T ()
LION 0+50¥ 8 18510 { I W L2 § 3030 8 5§ 3’ I
LIOK 1+00W LE 30 25 Y TR {990 1 7 61 38490
L1OK {4504 {2 23870 14 I 400 Ll 1 7120 A 6 43 30070
_LION 2004 A 15820 1 39 1.0 7___ 2890 A I 33150
L10N 2+50K L1 20500 7 TN TR0 1.2 A R T
L1O 3+00W L2 2133 5 M 12 112130 7 7 42 B
LION 3+50K L9 36290 g 5 4% Lb 2 10270 b 2 b6 43370
L1H A+00H 1.0 2590 L T TR 5 5280 2 S
LION_4+50H 12,3 38080 {15 485 1.b 28 .9 59 Hgs0
(10K 5+00 L1 25490 5 FTNTTLE - ! R TR 7T
L1OK 5450M L4 1679 t 2 LS 2 990 4 T 42 4850
LIOK &+00W L9 322 { it 408 1.5 {10200 A 9 53 41850
LLON 6450 g 25080 b bW 13 i &0 .7 § 4t 39150
LION 7+00N 9 U300 i b 38 1.2 2 5350 2 L I
C10N 74500 72630 g TS T Nl B AT
L1ON 8+00K 9 24500 5 3151 13 {4000 7 5 23 3980
L10K 9+50K 5 21680 { T T 2 20 5 5 2 3540
L1ON 5+00 {2 26080 3 ¢ m L2 2 4580 3 & 25 3E810
L1ON 9+50H 820610 2 (310 1.0 {570 .8 5 {7 30280
LLON 10+00H K] 2 TR 77 hR%0 Ny 7Tl s
LIOK 10+50K t.7 31380 5 10 513 i 2 8% b 8 45 3840
LIOK 114008 20 33200 12 ff 5% 1.5 {920 .3 758 39800
L10H {1+50H 20 W/ 3B U 17 Q) il § 5 4SE00
L1ON 12400 LB __ 2470 45 2 SW_ 13 21420 1.8 b Tl T
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CONPANY: WORMINE RESDURCES

PROJECT XO: DEU

ATTENTION: 6,HOROEEN

HIN-EN L&DS ICP REPORT

705 WEST LSTH 87., NORTH VANCOUVER, 8.C. V7 IT2
¢ TYPE SOIL GEQCHEN ¢

{604)980-3B14 OR (604)788-4524

{ACTiF3L) PAGE 2 OF 3
FILE KD: 7-1930/P3+4

DATESQCT 1L, 1987

(JALUES INPPHY K Ll K L M NA N P P bl 8 ™
L&N &+50H 860 12 7530 2392 i 230 ié 1350 28 2 119 1
L&N 7+00M 484 11 5910 g4 1 149 9 970 19 2 78 {
LEN 7420 B0 0 6910 83 1 %0 129 2 2 % {
LEN B+00K 760 31 S0 401 L 200 b 550 14 : %0 1
LoN 8450 {140 {7 gSie__ 728 { W0 6 950 2 3 it |
L&H 400N 850 154220 5% 116 I TT) 1 I 7 |
LEN 9+50N 830 17 &9 54 L o it 1050 13 {19 !
LEK 10400k 950 b 6500 1926 I e 7§70 18 I 108 L
LGN £0+50 170 2% 6150 298 {100 Y 8 2 2 !
L6H_11+00 1340 8. 330 ___ 3 1 9 2930 12 ! pr) L
LER 1T+50H 1880 TR V1 1 % T 5 i i f
LEN 124008 1160 1 s 3 I 140 10 %0 18 2 3 i
LBN 0+50H 1100 2 &5t 359 m 12 1440 1 2 53 g
LaN 1+00H 1260 6 40 32 b 10 10 B 2 ! s !
LBN_1450K 133 15 TIN b2 1 330 6 1130 26 4 L6k i
L8N 2%00N 1260 1§ 6850 622 7150 ) {7 R T 1
LON 2450 920 6 8910 625 £ 300 12 um 25 ¢ 100 i
LEN 39004 1440 6 810 72 R #1110 2 182 {
LON 3+50M 1650 6 795 543 t 210 15 1050 17 3 93 i
LBN_4+00W 1380 15 8330 S8 [ 300 A 90 2 2 1M {
LBR 4+50N 1070 W 3% 1 I 320 57 1150 % 1 % {
LEN 5+00K 1070 2 6250 308 t17 12 140 19 1 %0 !
LAN 54508 590 1 B0 4 2130 5 0% 18 2 2 !
LON 4+00N 2590 8 70 bk 1 3% It 1240 % 3 9% i
LEN_§+50K 1030 0 M0 637 |39 12 U2 29 ' a7 {
L6k 7+00K 1020 i3 7370 5a3 150 [l 3 Y i
LEN 7+50K 570 t6 8030 1016 1 280 7o 7 1 us !
LEN §+00W %60 700 5% i %0 15 B9 0 3 84 i
LEN B+50K 500 Wooan W {2 5 8% 15 i 60 1
_LBN 9400 540 13____5M0 392 i 40 b 540 14 2 18 \
LBN 9¥508 0 U 773 YT 17109 if 6 78 1
LER £0+00N 440 15 M50 195 1120 3 6 10 1 12 1
LEN 10450 1040 22 T 500 1230 8 610 {5 {1 1
LBN {1400 240 5 20 WS 1 80 T 8 1 19 !
LON 11+50N 820 15 6560 B30 {290 19 810 {5 f 9 !
LBR 12+00N 1210 TR R T T 2 3 T 1436 9 7 i3 f
LION 0+50M 440 B 3590 168 { 90 5 b0 57 ' 52 {
LLON 1+00N 1670 6 TII0 At Y 6 1180 ! 2 150 i
L1ON L4504 800 8 470 390 P 120 P 19 TR Y i
LEON 240N 750 7 MW o [ 80 33 14 4 54 1
L10N 24508 720 12 69k 1S I~ 16 1500 25 TR 1
LLON 3+004 920 1 7020 a7 o 1230 2 I {
LION 3+50M 1350 {5 8800 1437 2 240 15 1080 30 3 168 {
LLON 4+00K 800 15 &30 ) i 840 20 2 7 {
L10H 4+50H 1370 17 BA10 1218 280 17 1010 25 31 {
LIDN S+00 680 20 &80 285 T 8 52 ¥ bé 1
LION SeSON 1220 USRI £ 1T S5 {20 A 1620 1) 1 104 !
LLON &+00N 1430 15 7990 9 {250 16 1270 23 3 13 i
LEGH &+50N 1000 {5 &570 &M I 150 0 80 27 M 9 {
IO 74008 7% {6 8146 3/ 2 140 BG40 2 3 78 I
LL0H 7+50 750 12 5226 594 T CTT 7] 5 33 1
LION 8+00N 630 (3 5100 229 1190 ¢ 1880 T 3 34 1
LIOK B+5O 550 10 4660 25 TV 112 1 3 4 !
LION 94004 7% (2 8800 295 110 10 13 21 3 7 ]
_LIOK 9+50H 570 13 6T40 9 150 180 14 2 1] {
L10K T0+008 1610 50T Al I~ 150 1m0 i8 3 7 f
LION 10+50K 1170 7m0 8 1 200 01250 21 I 13 i
LEON {1400N 1110 17 TR0 6% 7 Lo Moo 3 3 Mo i
LION 114508 900 J 7220 lo1e 1 i 0 80 30 £ 130 1
10N 12+00N 650 STl R 22 1Mo 4 T 1
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CONPANY: NORMINE RESQLRCES

PROJECT WOt LEU

ATTENTIDN: &, NORDEEN

KIN-EN LABS iCP REPORT

(ACTSF31) PAGE 3 OF 3

705 WEST L5TH ST., HORTH VANCOUYER, §.C. V7M 112

____(60419B0-5814 DR 1804)9BA-4524

t TYPE SDIL GEOCHEN «

FILE NGz 7-1530/P3+4
DATEROCT 11, 1987

((VALUES IN PP ) i y IN BA S i CR_ AU-FAR
L&N 4+50M 1 8i.7 103 2 2 i 32 5
L&N 7+004 i 72,3 117 2 2 { Pi:| 20
L&N 7450M { 1.5 101 2 3 i 30 10
L&N B+OON 1 72,9 123 1 3 1 n H
LbK 8+SON 1 73.9 88 2 ! 2 yi) 10
L&K 9+00M 1 1.7 117 2 2 { 18 20
LEN 450N I 7.5 123 2 2 2 17 50
L&N 10+00M } 81.3 142 i 2 2 1 10
L&N 10+450M 1 1025 143 2 2 2 25 20
L&K 11+00W i B2 82 i t 1 4 5
LN 114308 i 923 80 1 1 | 2 1o
LEN 12400 1 95.3 184 2 H z 33 S
LEN 0+50M 1 80.4 105 i 1 2 29 g
LN 1+00W I M2 128 1 { 2 20 30
LEN 1450M I 704 114 1 2 ! 25 10
LBY 2400 1 617 134 1 1 2 21 10
LAN 24504 | 3.5 133 1 t 1 34 5
LON 3+00W 1 .4 140 1 2 2 p!] 5
LEN 3+50H R P 118 | ! 2 24 10
LBN_4+00W i 80,0 102 { 2 2 2% 5
L8N 4+50% i 75.0 %8 2 i 1 26 5
LAN 5+OON 1 Bl.4 12 | 1 ? 7 5
LBN 5+50K 2 3.5 | i | i 10 5
LEN &+00M | 83.2 118 1 2 2 2% 5
LBN b+50N L 100 | | 1 A 5
LEN 7+00N 1 75.8 118 1 1 1 20 5
LAN 74+50N I Bk 176 2 2 2 7 5
LBK B+OON I %2 85 1 ! 1 2% 10
LBN B+50M 1 80.3 90 { 1 i Zh 20
L8N 9+00N 2 6.4 195 { ! i 22 10
LBN 9+50M 2 715.4 114 2 3 2 2 5
LON 10+00K 2 44 114 1 1 1 2 5
LBN 10+50N 3 78,8 136 1 3 2 23 5
LEN 11+00M 2 %0 B 1 1 1 ¢ 5
LAN 114500 3 b 120 2 3 2 25 5
LBH 12+00K 2 93,8 122 i i 2 3 10
LION G+50N 1 BA.b 9t 1 1 | ] 5
L1OK 1+00M I 69.4 111 i 2 2 2 5
LION 1+50M .3 &2 92 1 2 1 20 5
L1ON 2+00W 1 76,9 96 { { { 28 5
LION 2+508 1 1041 92 1 i i 15 5
L1ON J+00M 2 8.5 97 1 1 | 25 20
LION 3+50M 3 Bl 125 i i 2 2% 5
LION 4+00M 1 8.7 107 1 t 2 24 5
_L1ON 4+50M 1 1.7 146 1 i 2 23 5
LION S+00N 1 9.7 128 1 { 1 30 5
LION 5+50M 1.9 101 ! ! 1 56 10
LION 4+00K 1 78.8 115 i 2 2 2b 5
L10N #56M { 81.5 124 i 1 2 7 490
LLON 7+00N T 124 f 2 2 2 i)
LION 7+50M 7 %0 89 i 1 2 24 5
LEON B+00N 1 7%.¢ 9% | 2 2 20 5
L1ON B+S0W I 75.2 87 i ! 1 2 5
LION 9+00M 1 7 9% 1 2 1 3 10
LION 9+50H { b4.0 99 1 2 | 19 5
LION 10+00¥ { 7.8 126 { 3 2 ba 50
LIOH 10+50W I 733 144 1 1 2 2 5
LION 114000 2 7340 14 i 3 2 i7 5
LION 11+50% I 794 154 2 4 2 2 5
1100 124008 I 81S 114 1 3 i 15 5
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CONPANY: NORNINE RESOURCES NIN-EN LABS ICP REPORT (ACTSF3L)  PAGE 1 OF 3
PROJECT NA: DEU 705 WEST LSTH ST, NIRTH VANCOUVER, B.C. V7N {12 FILE N1 7-1530/P5+d
ATTENTION: B. NORDEEN L (604) $80-5B14 OR (4049884524 + TYPE SOIL GEUCHEM ¢  DATE:OCT 31, 1967
CTALUES IR PPN T B AL A B A BBl A €0 T i
L2V O+50M 0 1 il | Ibd 1.1 I 4090 K| 3 4 28560
L1ZK 1+00W 4 26200 17 7 240 1.4 2 4230 iy 5 34 41620
LIZH 1450 5 2330 12 oW1 3600 5 b 23 Tk
LLZK 2400 b 20570 13 bW L3 3 3300 3 6 3820
LI 2+50H 29270 8 8 M 1.3 | 3580 K 7 2% 35950
LIZH 3+00M & 22450 14 2 190 1.0 4 3240 - 6 19 32316
Li2N 3+504 & 21950 15 2w 10 b As00 2 b 18 30610
LI2N 4+00K 5 23350 S 1 BN 2 97 8 5 18 29630
L12N 4+508 A4 20800 1 ) .9 7 3380 2 S 18 27450
LIZN 5+G0N A 20450 20 b s 14 {329 J_ b 3 42090
(124 550N =750 {5 12 S0l L3 I 8530 A 7 755190
LIZN 640N 18 32560 13 2 48 14 {4920 .2 8 8 39010
LIZN 4+50H L3 e : g S¥ L2 1 4100 5 7 & 35400
LI2N 7+00K (2.2 33500 19 (3 58 LS5 2 4010 7 9 )
LI2N_7450N 1,9 27910 i - 5570 N 7 68 J4TRO
L1Z4 G#00N 3.3 35620 1 TR T R W) 147 8 ; B3 39340
LI2H 8504 22 20 500 L. L &30 7 1 9 41260
LIZN 9+00M L7 23470 {5 T [ &900 .2 b 2 32500
LI2N 9450 L1 20240 11 14 8 I 820 3 3 #2340
L12% 10+00K 9 15400 2 b 3% .8 3650 1.0 5 % 25870
C12"10+50W 5617020 i T 725600 1.8 714210
LL2H 11400 3 HEHo i 1 K’ 4140 J 5 B M
LIZN 13450K L& 24820 B " 1 11570 4 ; 59 28380
LIN 120000 T ST 13770 { It R {1570 4 1 6 31020
LISN 0850 T T2 " 32050 2t 3814 8 7300 d B 2y 35790
L35K 14008 1.3 29080 i 70 00— 570 3 8 19 34746
LISN De50M .1 30540 9 8 W 11 10 5700 4 8 17 33040
135K 1+00N 9 32M0 12 0 M5 1.3 T Ny I 1Y
LISN 14508 /S
LISK_2+00N___ W/
L35 2%50 NATITD 10 7 35 L5 T 20 g 7 17 3950
LISN 3+00K L7 41250 8 34 1.8 730 3 2 27 50
LISH 3+50M L5 41280 i1 b 4% 1.4 1 a9 3 11 23 46400
L3SK 4+00 9 34160 1 9 B 1S 9 3580 .4 (0 2t 4350
L3SH_4+50K L3 44140 . @ 3 4.7 A0 . 10 24 51870
L35K SrooN .8 52030 10 A0 Lb I TT) . il 2 30
LIS 5+504 .8 33950 9 I T 5 5420 .8 g 19 38980
LISH 44004 9 330 7 S B W ) .2 9 7 3040
L3TH (+50E 1.5 32900 10 9 M9 L5 10 9180 J I 24 A
LI7N_§ +00E 13 23630 13 {30 1.2 11 8430 3 3 19 330
L37N 0+00K L1 32600 13 A T W 10 6510 5 7 20 38880
L37N 04504 L3 27500 13 VO 12 0 7580 3 9 20 3810
L3N 1+004 L1 77080 {7 A4 13 13 78 & 0 2 39990
L3 1450N 4 32690 i B M8 LS 9 aB40 A { 2 470
LI7H 26004 L5 50480 17 23 3% 21 5 9100 y 1§ 9S00
L37K 250K Lo 47120 13 059 1.1 T 9 i3 27 52240
L37N J+00K  W/S
LITH 36508 KIS
L3TH 4400 .5 32600 ! 0 W 14 5 340 .3 7 A 4359
LITH_ 44504 (029770 10 3 1 5§79 2 8 22 28890
L374 5+00N 1.0 54590 i s 1 14200 8 10 @ M0
LI7N 5450 A 49090 10 19 489 L4 2 0 ¥ B 18 4939
LI7H 6+00K Lo 32220 18 7 N L5 3 9640 K 0 77 41980
LAZN 0450€ {3 25180 16 M L2 T 890 o g 2 34700
_LAZN_L+00E 1.4 25880 17 1 1.2 1 814 K g 24____37070
Li2N 1950F 1.8 32310 17 E 313 1.5 101980 b M 37 41950
LAZN 2400E 1.9 30680 18 5 35 14 12 10070 iy P 27 43840
LAZH 2450 L5 30340 19 ¢/ 13 i 7490 3 10 25 40140
LAZN 3+00€ 2.0 4220 19 h 450 1.4 2 9220 A 14 27 43640
LI2N 0s50N 1.8 26340 { I 30 1.4 12 9570 4 10 21 M0710
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CONPANY1 HORNINE RESOURCES

PROJECT ND: DEU

ATTENTION: B, NORDEEN

KIN-EX LABS ICP REPGRT

705 WEST 15TH ST., NDRTH VAMCOUVER, B.C. V¥ 112

{6041980-5814 QR (5041988-4324

{ACTIFIL) PAGE 2 OF 3
FILE NO: 7-1530/PS+b

+ TYPE SOIL GEOLHEM +

DATE:OCT 11, 1987

_IVALUES 1N PPH ) K Ll H M Ha NA N p B 5 SR T
L12H 0450 560 Il 5200 582 { 110 g 0 17 ] Ly |
Li2H 1+00N 80 16 S4B0 334 i 230 b 2240 22 2 32 i
LI2N [450¥ 580 {1 5820 457 2 140 9 1080 17 { &4 1
LI2N 2¢008 420 12 5610 235 i {30 3 1820 13 1 H |
LIZN 24504 820 14 8730 545 2 130 g 1160 7 5 15 1
LI2N 3+00W 700 12 5390 292 1 140 7 240 i3 2 3 T
LI2N J+50W 710 i1 5990 250 l 200 9 1140 ) | [t |
LI2N 4+00¥ a0 13 4330 180 t {30 7 =80 10 | 43 1
Li2N 44508 580 12 5350 222 i 140 ] 740 17 i 42 !
LIZN 5+00M 170 14 5290 249 ! 110 9 1Bk 19 4 3 {
LI2N S+508 940 4 770 512 { 150 13 950 21 b 107 {
LI2N 6+00N 170 4 TIs 585 1 140 1 980 19 2 B3 ]
LIZN 64504 1040 13 6030 758 1 150 1t 819 20 2 BS 1
LIZH 7+00W 127 ts6 1450 Bas I 150 17 940 2% 3 88 {
LIZN 7450M 1680 ih b&90 15 2 160 1 940 21 2 7 i
LE2X 8+00N 1020 17 6400 571 i 120 12 1040 28 2 91 1
LL2N 8+50% 5090 1 7070 1459 i 110 14 680 3 [ 100 i
LIZN 9400 930 12 5640 521 1 130 § 1006 20 3 95 1
LI2N 9+50K 790 . 12 040 787 { M 3 750 18 2 8 i
LIZ24 10+004 590 15  b470 502 1 119 12 870 pad 2 146 |
LI2K 10+508 240 3 2380 3578 5 50 42 1340 24 4 290 T
LI2H 11+00W 790 4 3010 337 i 130 12 790 13 2 " !
L12K 114508 580 i4 4500 1188 3 100 312 1200 17 { 118 t
LI24 124000 550 £ 3080 423 i 80 5 o 15 2 2 {
L3SH 0+50E 590 13 823 429 i 490 15 1050 9 5 107 1
LIS 1+00F 890 16 T4 haf] 2 120 13 790 g i o4 1
LISH 0+508 970 i3 W 2 2 320 14 1020 12 1 88 !
L3ISH 1+00M 880 12 740 482 ! 330 A 1046 3 [ %% {
L35N 14500  N/5
LISN 2:008  W/S
L35N 2+50M 570 9 5700 277 i 190 F 7% § 5 I8 i
LISN J+00K 1310 19 10700 612 1 440 19 1460 11 b 98 1
LISN 3+50K 1130 15 9280 424 1 870 18 1250 8 7 113 {
L3N 4+00W 800 i3 6500 348 2 300 13 1180 5 b bt 1
L35N 4+50M 1050 18 8800 bk 2 210 20 49 4 § 48 1
L35H S+00W 720 1 8740 294 1 330 17 {340 13 & 80 {
L3N S+508 760 i 8950 264 2 370 1 1220 4 b 75 i
LISH 6+00K 830 i 6700 395 2 360 3 1010 12 s . 9% t
L37N 0+50E 100 13 10720 707 { 590 19 1230 13 5 140 i
L3N 1+00E 1030 10 8850 335 1 bb0 15 1020 13 1 144 1
L3N 0+00M 980 4 8910 410 2 530 i4 B20 g b 123 1
L3N 04504 1050 i1 8510 386 i 590 14 930 il i 128 1
LI7N 1400N 1050 It 8890 320 2 750 17 1000 15 1 129 {
LI7N 14508 980 14 9830 728 { 500 19 790 12 b 106 1
LI7N_2+004 1090 19 12130 1078 1 240 25 1110 7 & 111 {
L3N 24504 870 1 3500 379 3 390 30 1940 16 & at i
L3N 34008  N/S
LI7H 3450 N/S
L37H 4+00N . 780 10 5030 bLb | 210 b 3400 5 5 [ {
L374 A+508 940 i 5830 353 i 350 1 820 10 i 95 1
L3N 5+00M 1050 12 9050 822 2 320 12 1240 10 b 10t 1
L370 5+50% £50 2 8280 256 1 150 13 Mio i 5 35 {
LI7H 4+00W 1070 i3 1280 1029 i 380 H 1190 17 { 19 {
LAZN 0+50E 1120 0 6700 320 1 910 17 1010 13 1 243 1
LA2N 1+00F 1120 11 B430 40} 1 870 20 780 14 1 203 1
L42N 1+50E 1050 13 9480 28 2 T30 2 8a0 13 { 200 {
LAZN 24008 1250 12 10210 385 ! 520 ] 1350 it 2 3 1
LA2N 2+50E 1030 i 9490 349 | 880 2 580 9 3 184 1
LA2W 3+00E 1210 14 9590 493 2 950 22 1430 7 | 257 {
_LAZH g+50M 2 i1 9030 32 1 950 2 1130 15 § m 1
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COAPANY: NORMINE RESQURCES

PROJECT NDs DEW

ATTENTION: §.NORDEEN

HIN-EN LABS ICP RERDRT

70% WEST ISTH ST., NORTH VAHCOUVER, B.C. V7M'1T2

+ TYPE_SOIL GEOCHEN ¢

(ACTIF31) PAGE 3 OF 3
FILE ND: 7-1530/P5¢4
DATE:8CT {1, 1987

(VALUES K PPY } U ¥ 6 SN N CR__ AU-PPE
LL2N 9+50M I Sa.i 1 2 2 17 § memmRemaaen
LI2N }+00K i 75.8 121 i 2 2 25 g
LIZN 1450M I 5.7 103 1 1 2 z3 Lo
LI2K 2+00M { 750 100 i | 2 5] 5
LI2N 2+450M 1 407 118 ] 3 3 N 5
L12N 3+60u 1 48,9 97 1 i 2 % 5 -
LE2N J+50H {435 B4 ! i 2 3 5
LI2H 4+00K I 40 %0 1 i 2 22 10
LI2N 4+50H I 525 82 { 2 2 18 5
LI2N 5+00¥ 1 809 106 ] 3 2 2 5
L1240 5+508 I 8.2 i1 2 3 3 2 3
LIZN 4+00K 1 85.0 1 2 3 3 2 5
LIZN 6+50M Y X} 103 i 3 2 21 10
Li2N 7+00K i 75.9 130 ! 2 3 M 5
LIZH 7+50M I &85 103 2 3 2 2 5
LIZH 8+00W i 80,3 121 1 2 3 2 5
L12N B+50M I 75.3 135 | I 3 23 5
LIZN 9500M I &85 107 1 2 2 2 5
LI2N 94508 [ 533 138 1 2 2 17 5
LI2N 10+00N I 5.3 115 i { 2 15 1
L12N 10+50K i 211 53 i { 1 ] g
LI2N 11+00K I 51 105 i | 1 23 5
LI2N L1450 1 446 109 1 { i 17 5
LL2N 12+00N 1 760 I l 2 i 2 5
LISN 0+50E | 8.1 92 1 2 2 30 5
LI5N 1+00E 1 &34 9% i 3 2 3 5
LISK 0+50M I 505 133 1 3 3 29 5
LISN 1+00K I 7.4 91 1 4 3 M| 5
LISN 1+50M  W/S

L35N 2¢00N  N/S

LISN 2+50K 1 Bb.3 120 1 1 Il ) 5
L35H 3+00M 1 9.9 149 1 1 3 3 10
LISN J+50K I 90,4 105 i i 3 9 10
LISN A+00K I 9.6 133 1 1 3 5 5
LISH 4+50N 1 9.7 173 ! 1 i 50 5
LI5N 5+00K b 90.9 114 1 f 3 H 5
LISN S+50M i 7.3 92 { | ] 33 10
LIGH 440N 1 1z 12 1 1 3 b 10
L37N 0+50E 2 807 102 i 1 3 30 5
L37N 1+00E 2 8.7 Bt i 1 2 12 g
L37H 0+00N 1 7867 % 1 1 3 39 5
L37H 0+50M i 740 9 | i 2 4 5
L37N 1+00K 2 0.4 ) 1 ! 2 18 5
LITN 1+50M I 86,0 113 i 1 3 37 5
LITN 2+00M i 9.7 123 1 { § A3 5
37N 2+50W 7 14,4 13 1 1 i ¥, 30
LI7H J+400M  W/S

LI7H 34500 N/S

LI7K 4+00N {8 22 i 1 3 39 5
L37H A450N i 4.8 % 1 { 2 3t 5
137N 5+00M 2 951 129 1 1 i 13 5
L37H $+50M 2 9.2 140 1 { 4 4 5
LITH b+00W 1 8.8 117 ! I 3 32 5
LAZN 0450E I . 4 { | 2 53 10
LAZN 1400E 2 7.9 n i { 2 b0 5
L42N T+50E 7 82.3 T 1 i 3 58 g
L&2N 2400E [ 88,1 9 2 1 3 b4 5
LA2N 2¢50E 7 83 93 1 { 3 59 5
L42N 3+00E 1 930 93 2 | 3 &4 5
_LAZN_0+50M t 87,2 82 2 1 2 85 5
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CONPANY: HORMINE RESOURCES NIN-EN LABS 1CP REPORT ACT:F35) PAGE § 0F 3
PROJECT ND: BEU 705 WEST 15TH 5T., NDRTH VANCOUVER, B.C. ¥7d 112 FILE HO: 7-1530/P748
ATTENTION: 8, NORDEEN (4041980-5814 OR 1404)988-4524 ¢ TYPE SOIL GEOCHEN «  DATE:QCT 11, 1987
(VALUES TN PPM) R AL i B BA B 8l tA 0w W FE
LAZH 1+00K 5 29110 § 539 13 AT R CIE T TTY
L42H L1+50W W7 25600 10 2 360 1.2 & 8530 b ] 17 32410
LAZH 2+00K J o ATE f {0 L2 710 7 7 18 31980
LAZN 240K .2 2780 8 IO 12 9 9180 4 3 16 33830
_LAZH 34008 L4 56430 % 3817 7 1750 b 1 30 45410
LAZN J+430M 1.3 42030 8 14 444 1.4 9 7780 J {1 2T 4320
LAZN 4400K 1,7 9310 5 % I 2.0 B 4920 2 3 28 587
LA2N 4450M 1.0 39710 it 24 07 1.4 & 3130 o 11 24 39450
LAZN S+)0N 1.0 42270 ¥ 13 :11 1.2 S 3060 o4 g 17 41430
_E!ZH 54308 1.3 9339 3 % 409 1.7 7 2940 ol i1 rARRIEL L
LAZN Ge00N 1.0 48450 § 3§51 52850 3 T )
L&ZN 6+504 .7 48910 g 20 339 1.6 5 2500 N g 19 50710
LAZR 7+00H l.6 48250 8 20 b 1.7 7 5250 4 18 26 50460
LA4N (+50E 1.0 25930 14 2 274 1.3 7 1780 3 g8 21 4920
LAIN 1400 L2 3020 2 6 M8 1.4 b 12210 4 g 25 37000
LAIN 14508 1.0 26820 8 ' TRRN R 1 7 5350
LA4N 24008 1.0 24810 15 3 324 1.3 B Bo10 «2 9 19 37750
L44N 2450E 1.2 28779 10 b 133 1.5 f 910 3 il 24 44380
LN 3400 L0 31770 1 7M1 B %0 .2 e 39070
LA44N O+508 1.4 25980 13 3 285 1.3 1{ 4160 o2 10 pil 39059
LA4N 1+00% $.2 29490 1 b 288 1.4 8 9004 3 9 23 39240
LAAN 450N ADN 4 38780 19 3 MW 1.8 b 130 .2 3 % MM
LA 24008 4ON .4 40680 i7 15 2% 1.9 5 13970 o 2 B 20
LAAN 24500 1.4 29690 14 3 335 1.3 10 1127 oA 3 27 34570
LM 008 WIS
LHIN 3+50H 1.0 29590 3 AR T W § 5750 it T TR T
LASN 44000 /S :
LA4N 4+30U 8 23T i3 i 274 1.1 ? 5490 o | 16 I235¢0
LAdN S+00u .9 30830 7 3 378 1.2 8 4510 3 8 17 34110
LA4N S+30K 9 36200 8 ¥ 593 1.2 7 6120 .3 \ 17 14200
L44H 5+00N L1 31640 7 5Re 1L.2 AT a B 1735900
LEAK & +50N 8 34150 7 g M 1.2 3 540 .3 g 18 35730
LA4H 7+00M B 43530 7 15 523 1.4 5 3550 ) 0 1B 42470
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COMPANY: HORMINE RESOURCES

PROJECY HO: DEU

ATTEKTION: B.NORDEEN

KIN-EN LABS ICP REPORT

705 WEST 1STH ST., NORTH VANCOUVER, B.C. V7M (T2
§ TYPE SOIL GEOCHEN ¢

(604)980~3814 OR (4041988-4524

{ACT:F31) PABE 2 GF 3
FILE NO: 7-1530/P7+8
DATE:OCT 11, 1967

CVRLGES TNPRNY K Ll 6B M WA PTTRE s &R T
LA2H 1+00K 80 TR TR T I ste 2% 14 14 T )
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5795 1250 M 15370 713 i 270 13 2510 28 1 152 ;
579 §50 52 19550 1083 1 T80 S 1520 12 3 193 {
5797 310 & 17620 756 i 180 /1590 28 3 247 !
5798 1670 I 17070 483 2 210 2 1690 B3 70 1
5799 1450 15 19630 1028 2 146 3173 7 § 242 i
5800 1540 7 /R0 1202 2 200 52 1590 3 § 132 {
5812 1530 8% 26110 115! 2 230 St 1526 28 5 |
5813 1700 50 22900 102 1 300 B 1710 25 5 263 {
5814 {540 4219100 £52 2 290 S5 1pE0 30 b3
5815 &79 TSI TH T { 346 51 1538 37 5 122 :
5814 §340 22 12780 815 { 320 1 1300 22 i 148
817 2640 7 UM 425 3 260 I 130 % ; 198
5318 5240 22 10910 579 2 250 I 1260 2% 1 (24 i
_50l¢ T A IV 557 4300 o1y I e
587 1076 3719180 730 { B30 171 : 18 65
5521 530 7 20500 57% 2 540 8142 31 3 3
5822 450 % 15950 448 2 740 7 s 30 2 T
5823 470 19 11620 153 i 590 15 1550 24 4 80 :
SE 24 17 13466 318 { £30 361880 3 .- .
5375 390 21 15610 i3 ] 510 /1600 z 5 73 {
5824 410 2 4780 £39 i 710 R I TA 3% 5 3 1
5327 ) 2t 18130 i { 740 3158 3 3 87 !
£52 550 26 15650 595 1 830 00 2600 4 5 133
5329 808 17 22146 799 1 450 1720 0 2 120 {

———— —— 4 e B L S e e O A
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CORFANY: NORMINE RESOURCES KiN-ER LABS ICF REPOAT \NLIiFOLs FROE o WP .
PROJECT NO: DV 705 KEST I5TH 57., NORTH VANCOUVER, (R AT FiLE NO: 7-1530/71+2
ATTENTION: F.BOEDAN/E, NORDEEN (£041980-5214 R _1504)98€-4524 » TYPE ROCK_GEOCHEX »  GATE:OCT S, 1987
IVALUES IN PPK ) by IH gh ) N | i B el

% 1 8l % Z l : S g

5780 3 95,3 99 3 ! 3 *® g

STLL i 8%.1 97 1 t 2 SE 16

5762 2 92.3 Ba 3 ! 2 34 9

5763 ) Y {7 ! L1 98 L .
T TTTRTTELD 73 1 t 3 152 3 T

5785 4 12,0 B4 2 i 3 154 H

576% {955 94 { 1 3 143 15

5767 t o 103.7 104 i i 3 150 5

S48 B A9 i3 7 N {4 0o

5769 3 145 8t 2 i 3 7 5

5770 1 108.9 83 1 ! 2 rid 5

s 3 sho 164 { L 3 125 g

5772 I 8.5 176 i | 7 7 5
813 A e 127 ! 1 3 %8 W
il 1 105.2 104 1 1 2 &0 5

5775 2 115.0, 84 1 { 2 85 5

5774 {125 123 | { 3 5t H

5771 TN 115 { | 2 Bt 10
5778 1 %l 97 i { 3 59 15

§77% 7 1075 143 1 1 3 54 g

5780 [ 95 138 ! 1 3 @ 5

5781 11076 92 1 1 y 54 5

5782 2 1088 109 | i 3 50 5

5783 2 {118 113 i {1 53 5 .
764 1 109.8 184 1 i 3 52 g

5755 2 10 197 » i { 3 §1 5

5786 1 &b 92 1 { 2 45 H

5787 P 727 112 ! ; 2 y7 1

5788 b s 148 | 1 3 37 S _
5789 {713 133 { i 7 & I

57%0 [ 100.9 105 i | 3 103 10

5791 90,2 1 1 t 2 105 5

5792 f U8 85 2 1 3 137 10

5793 2 100.5 g8 7 1 3 80 5 _
5794 I 95.4 100 2 2 I 58 5

5795 y B 93 2 { 2 : 5

5794 2 1074 a7 z 1 3 138 5

5747 {83} 114 2 i 2 33 5

5798 2 8.2 95 1 { 2 ! T N
<799 3 8.6 103 2 3 3 77 25

5800 & 8.0 158 1 3 3 51 5

5812 I 8.5 142 3 1 3 sl 5

5813 i 90,0 93 5 { 3 70 5

S14 i 89.1 129 s 1 b 70 g i B

TEis 5 91.9 130 5 2 3 58 10

5816 LY b2 3 2 2 15 5

5817 1 ANt 1 3 2 i i g

5813 YR 50 2 2 2 i3 5

sgis P dE2 51 2 z 2 2 s . .
582 1 Bb.4 128 1 2 7 &e 2%

5821 {750 150 1 3 3 78 5

5822 L 71 88 1 t y i S

5823 i &g b1 { i y % 10

5924 R L 89 L1 2 18 s

FERE i Bl.2 117 1 i 2 37 5

5824 7 855 100 | | 2 12 5

592 {853 88 { | 2 10 10

5828 2 9.9 118 i ! 3 7 g

35 7 105 87 z 1 3 42 5
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LURFRNT: NUKRLRE Kotuinies flin=ch LHBT LLF REFURI ANLIEFSE, FH9G & Ul «

PRGIECT N0: DEV 705 WEST ISTH 5T., NORTH VANCGUVER, B.C. V7N 112 FILE N9: 7-1530/F3+4
ATTENTION: R,BOECAN/G.NORGEEN oo 160413805814 OR_1604)388-4328 +_TYPE RGCK BEQCKEM »  DATE:OLT S, 1S€7
(VALUES IN PP ) L T AS f BA S| DU A A e
5810 L 25 ? {0 BT ST R : [
5834 9 26120 20 5 49 {.¢ 3 25430 3.0 10 47 &REIE
5332 3 232 % b 254 {.¢ 1 34244 =9 HY S? 87475
3833 g 3D yii b i L3 1 Slede LG 1i 8 3l
5334 TN Sh o1 3m LG WIS Al 1S 8 Sh%if
5835 & B0 = TS LE T E R O 2 3% 42460
5835 Lo 25200 i2 T 4 I 4950 2.8 i2 74N
5837 & LG L b m L8 [ e L9 13 g 5340
5838 5 22076 5 5 3 Lé | 3550 L3 9 Mo
S 622030 b 13 1.8 {33580 1.8 12 $2 SiL76.
5840 321 30 7 AW R 7T T R X i 18RS
5841 3 1485 i £ M L Poo19890 2.4 9 30 40630
5842 318300 18 ool MmN Ll : 17 40890
5843 5 15750 14 i MoL3 L 3% 2.5 3 21 37080
5844 .5 e 2§ i "R, i 39790 3. § 2k 40680
5815 g 17710 B 5138 L4 A 75 Y g 18 3930
5846 A 16620 284 T M s {200 5.9 i 2 AiE30
5847 & 10376 408 I 13 LB 2 30 73 b 25 53830
5848 A 17800 39 ; 0 1.2 1 350 b 1 2 W25
5849 .6 23350 54 8 % L3 3320 2.5 19 2538500
5850 & BIs B 5 i L3 i 387 6.0 i AR TR
5991 4 21540 3 5 TR [ 5.8 i2 W Anso
5902 A 2100 3 S LS {30 14 i1 36 44480
5903 4 20950 27 301 L3 |39 2.5 £0 3 38250
5904 W5 20800 L L T T 1 M M- OO 3 36 43220
5305 3 15830 §2 VBT Lk IR0 3. iz ST 4
5904 b 20480 88 B L 113 L3 12 2% 39780
5907 8 20390 b ¢ L bW 2.4 10 2 4120
5908 120890 3 S T 14 28 B 3 a%bd
5908 L1 23840 14 5 100 Lk i 30006 3.1 12 31 45700
5910 712880 13 1277 LS T FTC i W
591 5 206% 2 3 13 Lb L 4580 2.3 it i 48550
5912 4 27080 9 I U R 3OO0 L4 13 3 43680
5913 52250 3 A 1 Y 2 Al 12 2 47870
5914 5. 25130 2 8 1 1.8 | 3S;0 3.4 12 3443010
5915 5 23980 75 7 715 R TS R N ¥, 34350
5915 S 2380 17 6 1 LS o450 A i3 00 477
5917 5 1S e IO L3 {3870 3.7 i2 3 34180
5918 S W 117 5 I L4 b oA0300 A2 12 3243
L S 1950 196 3 4% (42 46000 A4 M 79 39780
5970 A 19780 58 IR TG 77 R0070 2.5 il 23 40840
5921 419820 2 TR I B 7 6350 2.5 ¥ 3 4930
922 5 2040 35 IOm L4 24000 2 1 13T
5923 5 19980 51 5 5 1A 2 s 27 1 W 39N
I 1 18670 ; 3 W7 14 147020 2.8 1 2% N0
55 82500183 TR LS {0 3.0 1% 3 adiee
592 S B 13 I I I 50586 4.0 12 34T
5927 7 st % 7 B {50670 3.8 10 S MI%
5928 7m0 134 1 L | 38530 %9 g AT
s 1M g2 2 Bl 1. {39500 il 3 g5 43640
5980 & 1170 3t I T T G i T 45670
5934 515540 308 TRV TR 2 [/ AT G B0 383N
5932 5 18030 1il TR I R Io3R% 20 § 9 46330
5933 ST 1AW 7 & L3 3OWI a7 10 % R0
5934 B 518180 1133 SO SO VY I ME0 12,1 B 80 3820
5535 R ST B ¥LE I7TH0 6.2 19 56 41800
593 & MU0 T 10 TR R I 0 33 11 W 42210
5937 8 25070 150 LI+ I - 2 e 34 i3 3% 5220
5938 A 1980 23 s %7 L {29 i1 35 45520
5939 31750 10 2 EL 1.3 | 270 L5 ; 17 31980




LURFRATE NUEAIRE ACSUALED MIR-CR LHOS 1LF ACFURI ILIEfoL] PHYL & ur 3

PROJECT ND: DEY 705 WEST ISTH 57., NORTH VANCOUYER, 8.5, Y7M iT2 FILE N3 7-1530/P3+4
ATTEHTION: R,BOEDAN/G.NORDEEN ___16041980-5814 DR (504)98€-4524_ ____ _ » TYPE_ROCK GEOCHEM »  DATE:0CT 5, 1967
_TYALUES IN PPY } ¥ L ¥ W MK iy P PE §h SR TH
9830 369 i 19240 843 1 70 U 18 o Z 122 }
5831 800 &b 20450 928 1 210 1 1830 45 4 92 f
5832 133¢ 7 14669 29§ z ovie 1 376 2 3 162 H
NS 1320 B 149%0 1085 | 180 12 2280 22 ; 254 i
B 175 110§y 2186 ® I S - I i
5838 1840 51 16440 820 7 210 T 13 3 367 T
5334 1740 §0 16050 831 1 209 86 2430 15 | s 1
5837 1540 W 14620 894 ! 200 12 1646 i A 150 !
5838 1740 2% 1263 651 1 250 3N 32 5 176 |
5839 1690 23 U750 ST { 236 R R - N 2 140 i
5840 1230 3711850 1 366 £ 1980 33 3 143 1
5B4i 1220 1 13890 535 2 270 171530 24 2 139 i
5942 1220 o 15670 585 2 250 2 ibs0 K| { 17 ]
5843 1040 12 15926 759 { 220 §7 1Mo 32 $ 245 :
044 850 {4 19080 1018 | 200 5 1400 29 2 5 1
84S g7¢ 17 1931§0 1035 i 170 S 1340 73 1 757 1
Sa4b 1180 1§ 15050 356 i 170 51 1330 3t 4 340 i
5847 1360 15 14210 B50 1 70 12 1040 I 20 500 ]
584¢ 1040 15 18800 862 i 50 N 130 2 2 158 !
5649 B0 25 23620 672 1 480 1316 3 i 208 i
5850 430 3¢ 24410 757 2 30 731370 5 g 236 i
5901 1110 8 20019 5 | 240 B 1400 5 i 184 1
5902 " 7%0 % 212540 759 i 340 T4 1340 35 1 243 i
5903 470 17 219% 784 1 250 7190 T 5 190 :
5904 §20 {5 20340 176 ! 28699 1360 R 3 204 {
505 500 15 21640 804 i 280 81 1380 | 3 778 i
5904 1050 15 70280 735 1 250 83 1300 3 2 281 i
5907 §20 (5 20250 830 z 750 85 1440 33 g 254 i
5908 710 16 21360 858 i 250 67 1450 3 2 242 1
5309 580 30 23460 724 2 990 100 1510 w1 330 {
5910 1400 19 22920 850 { 2740 % 1390 i) 1 2% l
5911 {500 16 19490 785 1 270 82 190 33 t 300 i
5912 710 33 27000 756 1 1120 95 1370 15 & 363 !
5913 1310 1§ 23150 850 2 33 31 1570 57 1 303 i
S94 950 32 25780 572 2 730 B2 1400 1 5 288 !
5915 1200 17 24340 506 1 250 85 1420 1 § 7 1
5914 1350 19 2250 944 | 0 06 1480 3 2 73 1
5917 1444 20 18570 B0l i 210 92 380 35 5 299 1
5918 1470 20 20660 928 i 240 93 1320 3t 4 385 i
5919 1294 8 15400 839 y 190 85 {320 i 5 13 {
5320 1430 15 17840 790 { 250 85 1500 0 1 07 i
5921 1350 16 19740 758 2 260 76 14&0 1y, 5 249 i
5922 1520 1B 20576 N3 i 240 71 1380 3 1 249 i
5923 1480 20 19550 745 1 240 B 1370 85 1 253 !
5924 1300 1B 20480 BM 133G 83 350 5 7 302 1
5925 1500 b ER T 376 i 280 1440 % I 29L i
524 1580 75 21500 074 1 39 B3 1570 45 3 97 1
5927 1620 2 20980 1502 1 300 59 1430 17 7 253 1
5928 1950 4 14910 855 7 340 /B U 4 3 n |
5989 1750 1312476 783 b 360 WS04 3 356 i
5930 1726 1§ 12t30 724 3 350 810 i 3 325 i
5931 2410 3 10410 454 7 120 3 540 3 3 338 {
5932 2200 17 12980 80¢ 7 36 37 2440 13 5 309 !
£933 2000 r IR 680 f 240 82 1480 i 5 225 i
5934 7350 17 13080 593 7 320 36 2380 13 54 343 L
5935 2250 2 18240 933 2 350 af 1520 i1 [T 0 1
5938 2060 b 20230 1015 2 199 77T 1400 35 i 344 R
5937 1970 32 2190 1097 1 70 92§30 35 2 34t |
5936 2360 20 14770 570 2 279 85 140 3 15 280 i
5939 160 19 13250 482 1 100 b 1420 k) 10 01 [




[ R—

COMPANY: NORMINE RESOURCES
PREIECT HO: DEV
ATTENTION: R.BCEDAN/G.NORDEEN

ALR=EN LAbY LoF ACFUDY
705 WEST 1STH ST., MOATH VANCQUVER, B.C. V7 T2
{6041 960-5B14 GR (&04)98E-4524

WHutalwh! THRUL v WP W

FILE kit 7-1336/P3+4
»_TYPE_ROCK SZ0CHEN »  DATE:GLT 5, 1567

—/ /) 7]

1 )

(1 0 &3 3 .3 3

(e

C 11 [3

r‘
—

“VALUES_IN PPK ) O 8N W CR Aue8 oo
5830 TR 107 i 2 2 P <
5831 I 853 13 ! i 3 ] 5
SeI2 1 77.% 97 i 1 2 3 3
5833 R 84 i i : 3 0
5834 e R - { 1 5

5835 1 79.4 115 i 1 F 1 s
5834 I 84! 152 { ! 3 P2 5
5837 1 159 148 i : 2 2 t
5338 R 92 | 2 2 | 5

5839 [ 5.4 g5 11 p L S
5840 1 8B.: 75 1 1 2 ? 5
341 1 b2 54 i L 2 17 5
5642 {78 74 i i 2 10 5
5843 t 75 58 1 i 2 7% N
Sa44 L 1 80.8 198 i | 2 70 1 o
5815 1 1.2 188 1 2 2 1 5
5845 {133 80 1 ! 2 50 5
5847 5 .7 52 1 { 2 2 5
5348 1 75.8 55 1 2 2 ba 10
5649 I8l 49 i ! 2 73 5
5850 1 952 58 t ] 2 7 3
5901 {  an0 59 3 2 2 75 5
5902 i 9.8 89 3 i 2 97 10
5503 § 0 85.4 i t | 2 9% 10
5904 I 859 7% 1 | : % s
5903 § B34 82 3 2 2 &7 5
5904 3 87 83 4 2 2 83 5
5907 1 8.7 85 1 2 2 gs 5
5908 2 B4 8g 4 J 2 107 5
5909 5 1019 74 H 1 3 115 5
5910 8.2 3 1 z 2 57 5
5911 3.3 84 i ! 2 108 )

5912 2 10%.8 %5 ! 4 3 10 10
5913 5 99,2 9 3 1 2 109 5
5914 1 93.8 98 { 1 3 95 g
5915 U 9.4 92 1 2 2 % g
5916 § 884 108 3 i 3 97 5
€917 3755 101 1 { 2 84 5
5918 b 7.8 9% 2 i 2 85 5
5919 &7 98 2 1 2 25 1o .
5920 7 4,7 9 1 1 2 103 5
5921 I 8% 11 3 i 2 104 5
5922 £ 807 15 3 1 2 87 5
5923 4 BLB 1hd f ! 2 g4 5

5524 b ooma %3 2 7 5 B o
5923 I BB 211 i i 3 93 s
5925 s W1 {64 1 1 3 106 5
5927 {848 7 3 { 3 77 1
5928 T {30 i 1 2 3t 5

5929 1 ThE 1N 2 { 2 2 < L
5930 1 80.5 127 1 1 2 38 g
5931 I 203 i i y 27 5
5632 T N 156 | 1 2 b1 <
5933 R A 167 H i 2 70 2
5934 I 8 82 i § 2 33 15
5933 7 B4 123 i i 2 L 16
5935 1 8Le 103 i 2 3 78 5
5937 2 8.7 158 { i 3 7 10
5938 p 1.8 80 ! { 2 1 5
5939 287 T ! i i 3 5
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LUMFHATS NUKMIME REIUURLES hiR=EN LAZ3 LLF NEFUAL \WNwLiFoLs rRoE g ur

PROJECT kD¢ DEV 103 WEST L3TH ST., MORTH VANCOUVER, 2.C. V7¥ I12 File Kd: 7-1330/F3+4
ATTERTION: R, BOEDAN/S.NORDZEN (6041 950-SB14 OR (404)9BB-454 +_TYPE ROCK GZOCHEW ¢ SATE:0CT 5, 1997
TTVALUES IN PPN . AL A5 B B Bl A0 G W
S 2 1ETIO 183 i 20 1.4 £ 33800 1.2 i 13 31916
$541 3 1710 $13 i 1% 1.5 2 42050 9.7 : 19 42120
5942 A 19910 388 3 318 1.3 7 %53 4.5 4 19 50356
5543 21T 108 ! ol I.é P28 2,4 H t 45%a0
5344 5 20510 337 R ¢ W O N S .. L S s W M
5345 4 29190 84 i0 1 1.9 [ 28810 i2 s 8 54530
944 S 19850 306 21T 1.4 2 43956 5.8 1 19 36796
5947 A 2101 68 5 219 bob 7 149 2.5 8 T 4549
5548 .3 20450 27 2 84 1.6 P 2463 2.5 g % L3840
Lk LA 323350 35 D 1 v-— 1 1_...26380 2.8 ! Bi 53
5950 3 23300 b1 i b 1.7 7 17150 .0 3 3 18350
5951 2 2480 9% H 5¢ t.7 1 25170 3.3 i T 45090
5952 5 13740 yXi t 7 5.4 2 27506 t.8 § 15 39016
5953 1.4 18220 g 2 3¢ 1.2 7 22410 2.8 i 16 37isd
5954 i L3 19350 13 4 774 5 26420 2.3 - 27 34306
5955 T 19390 g5 7 54 1.6 2733020 3.3 19 85 33108
5956 S5 17900 151 | 79 1.4 I 417170 8.2 9 M 42190
5957 b 21000 2% 5 63 1.9 7 185% L& 10 52 51520
595¢ 4 20880 14 4 K 1.9 [ 34150 R 1z B3 55310
5950 J 28670 115 14 59 1.9 2 45420 1.0 11 9 53420
5960 b 23440 & b &5 i.b {39340 7.1 10 35 45300
5951 1.0 259%¢ 55 B 87 1.9 L 42400 2.2 1 LSRR
5962 1,2 23880 24 7 4 (.7 3 34s30 32 12 32 50500
5963 .5 27580 5 g 51 1.8 b 30840 2,4 13 29 51700
T .8 23600 3 b 51 1.8 9 37440 2.0 N 3351840
5045 21 24090 15 b 52 1.7 11 33300 2.4 13 4 13830
5944 S 23840 5 7 5t 1.7 2 38200 2.5 1 77 47690
5947 g 2710 8 1 47 i.7 P 40500 2.2 H 23 4akdp
5948 G 29580 1279 11 3% 1.7 1 380 13.4 10 17 49306
5955 5 23850 154 5 4 1,4 i3m0 3.4 i 15 37&10
597¢ Lo 271330 55 16 54 21 3 M3 3.2 i3 2 53070
5971 8 26970 M3 12 52 (.9 LI %/ 5.3 12 I 53540
5972 1.0 24850 2 g 7?2 1.8 3 41220 2.3 12 22 57870
5973 9 27820 Zh 10 92 i.b T 34150 R B 27 48406
5 L1 29100 14 14 72 2.1 1 19640 2.5 ) §3__ boaed
5975 .2 24980 2 7 74 2.0 3 3h7ed 3.1 13 29 bi5E0
5974 A 24530 &8 & vy 1.4 i 32370 3.3 g 15 18090
5977 3 10420 ] 1 145 .5 | 2980 1.1 § 5 1ikld
5976 Lt 7307 §44 4 414 L4 1 3260 il 10 0 47190




J-TPAHV: NORNINE RESQOURCES
PJIECT ND: DEY

KiN-EK LABS ICF REPGRT

705 WEST 15TH ST., NORTH VANCOUVER, B.C. ¥7M 112

{ACT:F

) PREE 2 0F 3

FILE KD: 7-1530/P5e4
4_TYPE_ROCK GEOCHEN #

{604 960-5814 GR_(504)9E€-4524

CAGESINFPN ) K U M W W N KL P P s R T
1 it 201 L83 48 10 { {408 0 Tou i
S 1850 16 114%0 495 & J60 2 1530 10 bt 23 H
=942 §585 19 14280 817 g 440 T 1E20 19 7 8t 1
ﬂTis 1830 16 12440 556 § 446 I 1Tih i 1 174 !
44 1400 AL £75 i1 510 s 1810 M3 { o mEo
TE045 2350 36 13070 782 2 1o 89 1716 18 z 248 T
'}45 1710 123 b54 3 )] 35 1640 13 1 320 {
47 1600 5 17200 915 { 370 15 1E 3 3 4 i
5948 §580 19550 883 1 520 35 1820 2% 1 125 1
<943 920 I L 2 00 3L 1810 3 1 v
J50 1260 4 23640 1028 i 310 10 1530 P g 154 i
51 970 3% 20830 379 1 470 8 1480 3 3 (10 i
5952 2150 25 15700 740 i 540 15 1280 2 2 167 i
'}53 2040 B 17H0 470 1 860 I3 1390 30 ! 9% 1
354 1490 2 {7700 696 { 470 7 4% vy SRS N, | S
5955 13%0 3/ 19430 5%0 i 100 8 1300 Y 5 164 i
St 2820 15 17080 1134 3 320 8 1540 H 7 91 !
5 1440 19 18840 1199 7 380 120 k| 7 9% !
“5954 910 2% 1933 1073 { 520 80 1600 12 2 1 1
5959 _ 1500 15 IR0 1328 2 260 2 170 38 5 133 1
HY) 1050 19540 1012 1 1o 35 1450 it ] G ]
381 1390 b 220 1 1 400 9 1800 15 3 15 i
5942 1320 I 2016 1034 1 150 3 1630 18 ! 134 ° i
=943 §450 & 23580 986 i $50 £ 1650 3 2 b3l 1
344 720 37w W1 i 0 55 1740 37 1 135 b
5985 73 3B 22470 97 2 S10 37 1870 i 1 178 ]
964 1420 3 196570 1042 { 170 1670 30 2 145 ]
[fﬁar 2050 7 20840 113 i 30 9 LSe 3 7 157 |
T3 1900 4 22410 1085 2 220 2 30 i 141 i
5989 1770 29 18946 583 i 350 36 1560 25 § 119 i
370 1510 I 24240 1407 2 70 50 1860 35 1 155 i
M 1320 R4 23930 1349 { 300 9 1920 W 5 191 1
2972 890 18 25750 1454 1 520 8 170 34 i 178 i
8973 1750 36 M910 1412 1 |0 0 30 1430 3 3 174 i
974 1820 34 24030 1779 1 540 18 1920 8 5 194 i
L 575 996 210300 185§ 1 590 87 2280 3 7 167 i
5976 2500 35 18840 176 1 100 (U0 58 2 lat :
m 2520 5 4300 &13 & 300 3 996 k¥ 1 203 1
978 1510 3/ 1970 1348 2 480 5 1840 18 5 i3t !
—
1
|

— &3 1 T

=3
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CONPANY: HORMINE RESOURCES

PRAJECT NO: DEY

MEN-EN Lebs LLF merunt
705 WEST 15Tt ST., NORTH VANCOUVER, B.C. V7N 172
{£04)980-5614 OR 150413§3-452#

L Iy

Ch3L 2 UM @2

FILE NO: 7-1330/F5+6
DATE:OCT 3, 1987

¢ TYPE RDCK BEOCHEN ®

IVALUES IN PPN ) U R BA_ L . G RU-PPB
10 y 832 3] 3 i 2 1 5

5941 ! 2.7 54 1 l 2 13 3

5942 i 8%z 78 { 3 2 17 16

5943 5 501 1 ? 1 ) i 5
AL {151 70 IS SN SR I G e

5943 5 109.8 135 i i 3 132 220
9946 I 721 1 t 1 2 37 1

5347 2 743 54 3 1 2 59 5

5949 L 7.2 79 2 i 2 42 3
5949 380 1ot ot S : I U .

5950 [T 92 { { 3 18 5

5951 I Bk 07 { i 3 73 g

5952 2 183 &7 2 1 2 2 5

5353 7 954 b3 2 { 2 38 g
5954 I . N - 2 N N €

5955 7133 i3 { i 2 15 3

5954 2 5.6 100 i 1 2 42 5

5957 2 .2 100 1 { 3 T 5

5958 2 05,2 112 1 1 3 57 S

5959 | 106.2 111 3 L 3 18 10

5360 2 1L 71 2 1 3 85 5

5941 2 1.8 94 ! f 3 12 5

5962 1 12,8 Bs 1 1 3 b4 5

963 I i2Lz 81 1 t 3 89 5

5964 L i 129.9 B {1 3 i 19 L
5945 3T 138.3 83 ] 1 3 80 5

5964 1 1056 B9 { 1 3 &9 5

5967 7 9.8 89 1 1 3 82 5

5948 I 95§ 84 1 { 3 57 15

5969 | B3 51 { i 2 54 5

5570 TN 13 { 3 3 30 5

5971 1 108.2 138 2 3 3 &b 5

5972 b 1229 146 2 3 3 83 5

5973 YA 144 3 3 ] 15 g
. T . (1 191 3 3 3 62 5 _
5975 11381 i4e i 1 3 79 id

5974 § 3.9 148 3 3 3 k! 5

577 6 5.7 i 1 i | T 5

5978 7 1021 134 3 3 3 57 5

-
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CONPANY: NORNINE PESOURCES HiN-EX LABS ICF REPORY (RCT:FI1) PRGE 1 OF 3

FROGECT NO: DEV 705 WEST 1STH ST., NORTH VANCOUVER, B.C. V7N 172 FILE KO: 7-1534/9142
ATTENTION: P.SOEDAN/G,NORDEEH __ ____ ___ ____(4041930-581A OR [£0%)3086-4028 +_TYPE ROCK GEOCHEN *  DATE:0CT 5, 1987
(IVALUES TN PPN ) ARG AL ks B _____BA BE___ Bl LA to co oy FE
7 % I 73 9 kA i.4 26640 1.3 ] 0 I
5380 7 2308¢ 151 7 200 (.5 {2320 3.9 5 W 4%
5581 s 20350 i3 4 297 1.3 v 27050 44 s 4 17380
5982 21 710 YA i 1] (.9 R 1:1Y:01] 83,2 i1 RS T i
5983 8 23510 308 5 5 L t 41 46 B 3 43440
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November 1987

Summary:
1) General

The samples are from a moderately to strongly altered zone in a
voleanic terrain dominated by andesite flows and lesser latite and
dacite flows, flow breccias, and tuffs. Plagioclase phenocrysts com-—
monly are partly altered to sericite and calcite. Hornblende phenocrysts
are altered completely, mainly to chlorite-calcite~sericite. Biotite
phenocrysts are sparse, and altered to muscovite, chlorite, and calcite.
The rocks commonly contain replacement patches of one or more of the
following: calcite, quartz, chlorite, pyrite, pyrrhotite, marcasite.
Veins are dominated by calcite, quartz, marcasite, pyrite, chlorite,
and minor base-metal sulfides. K~feldspar alteration is widespread,
mainly of groundmass plagioclasej; textures in thin section are obscured
by dusty opaque to semiopaque inclusions, possibly of iron and Ti-oxides,
such that generally, K-feldspar cannot be recognized optically. Itsu
identification and distribution is interpreted from the stained offcut
blocks. Some carbonate has moderate to high relief, and may be dolomite
or ankerite. Dolomite is described in a few sections., However, even some
of the high-relief carbonate reacts with cold dilute HCl, indicating that
it is calcite. Thus, optical distinction of dolomite may be erroneous,
and it would be best to consider all the carbonate alteration as being

of one type.

2) Sample Descriptions

A brief description of samples is listed in the following table,
including rock type, main alteration minerals, and main vein types.
Alteration minerals are those in discrete replacement patches and not
those altering plagioclase and hornblende phenocrysts.

Sample No. Rock Type Replacement Minerals Vein Minerals
Dev 87-01 26.9m D,A Ca,Marc,Chl,Qz Ca,Qz
113.4m Dig K
135.2m L K, Ca,Chl,Marc,Qz,Sphe = Repl Min
156.8m A Ca (Pol?),Se,0z. Qz
165 m D/A(?) Qz. Qz,Marc/Py,Ca
176.0m A Qz Ca
Dev 87-02 32.3m L/a K,Py,Ca
39.6m A Ca,Chl,Marc,K = Repl. Min
47.0m Rd CayPy,Qz,Marc,Chl,K
144.5m A Ca,Py,Chl,Qz,K
155.5m A Qz,K Q; Py, (Epid)
(continued)
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Sample No. Rock Type Replacement Minerals Vein Minerals
Dev 87-03 38.0m L Ca (Dol),X, Qz,Chl,Ca
59.7m A K,Ca,Chl,Qz, (Py/Marc,Ba) Py/Marc,Ca
69.7m L K,Ca{Dol) Ca (Dol}
72.2m =4 K,Ca,Po,Qz, {(Chl)
88.3m aD Lt K,Ca,Qz,Chl
93.5m A Ca,Chl,Qz,Py/Marc, (Ba) = Repl. Min.
95.2m A Ca,Chl,Po,Qz,K
102.25m D t Q,Apy.Chl,Apat,Ca
112.1lm A fx Qz,Chl,Ser,Ca,Marc
141.7m A K,Marc,Kacl Qz,Marc,Ca,Chl,
Dev 87-04 14.7m A fx Ca,Py,Chl, {Qz,K,Fluor) Kaol
26.3m A Ca,Qz,Py/Marc,Chl,K = Repl. Min. (-X)
S0.3m A Ca,Po/Mare,Qz,Chl = Repl. Min.
78.3m A Act,Ca,Qz Ca,Py, Sphe
107 .8m A Ca Ca
Dev L-10 Allan Cr. A Lt
Allan Ck.
Trib. ? Qz,Py
Dev Sump (22N,9W) D Po,Chl,Qz,K
1st Creek,50m E D t Q
Equity Pit 1 D(?)x Qz,81, {Cpy,Py,Gal, Tet) = Repl. Min.
Equity S8 Tail Pit D(?) Qz Qz,Py,Apy,Min X,
Min Y
Equity S Tail FW D Py, Ser Chl,Qz
Rock Types Suffixes (if no suffix = flow)
A andesite t tuff
D dacite Lt lapilli tuff
L latite X breccia
Di diorite fx flow breccia
Rd rhyodacite @ porphyry (over 35% phenocrysts)
Minerals
Act actinolite
Apy arsenopyrite
Ca carbonate, dominantly calcite
Chl chlorite
Dol dolomite (?)
Fluor fluorite
K K-feldspar
Marc marcasite
Po pyrrhotite
Py pyrite
Qz quartz
S1 sphalerite
Sphe sphene
Ser sericite { A &%
Tet tetrahedrite 7 /;
Ba barite
Gal galena John G. Payne
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Dev 87-01 26.9m

-

Contact: Dacite/Andesite with replacement patches
of Calcite-Marcasite-Chlorite-Quartz, and veinlets
of Calcite and of Quartz

The sample is partly a porphyritic dacite and partly a porphyritic

andesite. Along their contact is a large replacement patch dominated by
marcasite—-chlorite. Other replacement patches are dominated by calcite
or quartz. Late veinlets are oc quartz and of calcite.

dacite (20-25% of sample)

phenocrysts
plagioclase

groundmass
plagioclase
quartz
chlorite
Ti~oxide
pyrrhotite

17-20%

45-50
20-25
5- 7
1- 1%

8.5

Plagioclase forms anhedral, commonly ragged phenocrysts averaging
0.2-0.7 mm in length, with a few up to 1 mm long. Alteration is moderate
to dusty semiopague and slight to patches of calcite and flakes of

sericite.

The groundmass is dominated by equant, anhedral grains of plagio-
clase and quartz averaging 0.02<0.05 mm in size. Quartz commonly is
corfcentrated in patches, which grade into coarser grained replacement
quartz. Chlorite forms interstitial, extremely fine grained patches.
Ti-oxide forms disseminated, irregular patches up to 0.l mm in size.

andesite (40% of sample)

phenocrysts
plagioclase

groundmass
plagiocclase
chlorite
quartz
Ti-oxide

30-35%

55«60
5« 7
13=2
1- 1%

Plagioclase forms subhedral, prismatic phenocrysts averaging 0.7-1
mm in size, with a few up to 3 mm long. Alteration is similar to that
in the dacite, except that calcite is more abundant, especially in
larger phenocrysts, and sericite commonly is more abundant.

Groundmass plagioclase forms equant grains averaging 0.01-0.03 mm in

size; they are altered moderately to sericite and calcite. Chlorite
forms interstitial patches of extremely fine grain size, Ti~oxide forms

irregular patches as in the dacite. Quartz occurs in interstitial patches

of very fine grain size, which locally grade into coarser grained
replacement patches.

Adjacent to the marcasite-chlorite replacement patch, the groundmass
is altered completely to marcasite, leaving relic plagioclase phenocrysts

surrounded by irregular aggregates of very fine grained marcasite.

replacement

marcasite
calcite
chlorite
quartz
sphene

(35% of sample)
40-45%

15-17

sericite 0.3%
20-25 pyrrhotite trace
15-17 chalcopyrite trace
1

(continued)
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Dev 87-01 26.9m (page 2)

Marcasite forms anhedral to submosaic aggregates of fine grain
size, mainly in a large patch in the center of the section. Most of
these grains have slight anisotropism. Intergrown with these are
patches of similar size as the grains, in which marcasite forms extremely
fine grained aggregates of high anisotropism. These patches contain
extremely fine grained inclusions of non-reflective material; they are
interpreted as having formed by replacement of pyrrhotite. A few patches
of marcasite-pyrrhotite exist away from the main patch. The main patch
is gradational into the zone of andesite strongly altered in the ground-
mass to marcasite (possibly original pyrrhotite) with low anisotropism.

Interstitial to marcasite in the large patch is very fine grained
chlorite with minor sericite. Chlorite also forms similar intergrowths
nearby with calcite.

Ti-oxide occurs as clusters of extremely to very fine grains within
the main marcasite patch, and it is possible that they represent relics
around which marcasite replaced the rest of the rock.

Calcite forms fine to medium grained patches, in part alone, and
in part intergrown with chlorite and lesser sericite.

Quartz commonly occurs alone or with minor calcite, chlorite, and
Ti-oxide in patches up to a few mm across (average less than 1 mm), with
grain size locally up to 1.5 mm, and averaging 0.05-0.1 mm,.

Sphene occurs in one calcite-rich patch as a few elongate, subhedral
grains up to 0.5 mm long. It is slightly altered to Ti-oxide.

Pyrrhotite forms a very few inclusions up to 0.03 mm in size in
marcasite.

Chalcopyrite forms a very few grains up to 0.03 mm across.

The rock is cut by a veinlet up to 0.5 mm wide of very fine grained
gquartz with minor sericite-chlorite, and by a few veinlets up to 0.1 mm
in size of calcite. The latter appear to he truncated at the edge of
the large marcasite-chlorite patch.




3 3 20

] 3 C1

3 T3

1 .3

R

.3 =]

3 [

—]

O 1

Dev 87-01 113.4m Diorite Porphyry (Hypabyssal} Altered

The rock contains phenocrysts of plagioclase and hornblende in a
groundmass of plagioclase/K-feldspar with lesser biotite, quartz, apatite,

caleite, Ti-oxide, and pyrite.

phenocrysts veinlet
plagioclase 40-45% quartz-calcite minox
hornblende 10-12
apatite minor
groundmass
plagioclase/K~-feldspar 30-35
biotite 4- 5
quartz 14-2
Ti-oxide/ilmenite 1i-2
calcite 2- 3
apatite 0.3
pyrite 0.3

Plagioclase forms anhedral to euhedral prismatic phenocrysts
averaging 1-1.5 mm in size. Some grains are slightly compositionally
zoned. One grain gave a composition of Ansg by the Carlsbad-albite-twin
method. Alteration of plagioclase is slight to calcite and minor sericite.

Hornblende forms equant to prismatic grains up to 2 mm in length.
They are altered completely, mainly to pseudomorphic tremolite. Some
grains contain patches of calcite or chlorite. .

Apatite forms a few prismatic grains up to 1 mm in length.

The groundmass is dominated by equant, anhedral plagioclase/
K-feldspar grains averaging 0.05-0.15 mm in size. K-feldspar and dusty
hematite probably are secondary after plagioclase. K~feldspar was not
seen in thin section; in the stained offcut block it is seen to be
abundant throughout the groundmass.

Biotite forms disseminated grains and clusters of grains up to
0.5 mm in size (of clusters); individual grains are extremely fine,
unoriented, and medium orange in color.

Quartz forms interstitial patches and single grains averaging
0.05-0.2 mm in grain size. Extinction commonly is slightly wavy.

Ti-oxide and ilmenite occur in patches up to 0.3 mm In size.
Ilmenite forms cores surrounded by Ti-oxide. Ti-exide (probably after
sphene) forms skeletal patches up to 0.7 mm in size, intergrown with
much less silicates,

Apatite forms subhedral to euhedral prismatic grains averaging
0.15=20.3 mm in length.

Calcite forms irregular replacement patches up to 1 mm in size.
Some contain moderately abundant, anhedral grains of pyrite from 0.02-
0.05 mm in size.

Pyrite forms disseminated grains averaging 0.03-0.15 mm in sizer
it is moderately concentrated with calcite and with Ti-oxide.

The rock is cut by a discontinuous veinlet up to 0.02 mm wide of
quartz-calcite.
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Dev 87-01 135.2m Latite replaced by Calcite-Chlorite-Marcasite-(Quartz)

The rock is a slightly porphyritic latite with plagiolcase pheno-

B crysts in a groundmass dominated by plagioclase, K-feldspar and chlorite,
It is replaced by patches and veins of calcite-chlorite-marcasite-{gquartz-
D sphene) .
phenocrysts replacement patches, veins
plagioclase 4- 5% calcite 20-25%
[] groundmass chlorite 7- 8
plagioclase/K-feldspar 40-45 marcasite 7- 8
chlorite 8-10 quartz 14=2
quartz 13-2 sphalerite minor
[} Ti-oxide 1- 14 chalcopyrite trace

sphene 1- 1%

The rock contains a few plagioclase phenocrysts from 0.5-1 mm in
length, and one cluster of anhedral grains 1.8 mm across. Alteration is
slight to locally moderate to patches of calcite with- mino#-. chlorite.

The groundmass is dominated by irregular, prismatic grains of
plagioclase averaging 0.05-0.15 mm in length, with a few up to 0.5 mm
long. K-feldspar occurs with plagioclase, either as very fine, inter-
stitial grains or as replacement of plagioclase. Feldspars are altered
to dusty opaque such that distinction of K-feldspar is impossible in
thin section. In the stained offcut block, K-feldspar is seen to be
most abundant away from the replacement veins and patches.

Intergrown with feldspars in the groundmass are extremely fine
grains and patches of grains of chlorite.

Quartz forms very fine to extremely fine grained patches, com-
monly associated with chlorite interstitial to feldspars.

Ti-oxide forms extremely fine grained patches and disseminations,
in part probably after sphene., Patches are up to 0.3 mm in size. Some
of the sphene in the rock may be primary, although much of it is
spatially associated with calcite.

The replacement patches and veins are up to a few mm across and
consist of very fine to locally medium grained aggregates of calcite/
aragonite(?), with lesser patches of extremely fine to very fine
grained chlorite, irregular patches of marcagite and a few concentra-
tions of quartz and of sphene.

Calcite patches range from less than 0.l mm in the groundmass to
up to a few mm across. In some patches, carbonate has an elongate,
prismatic habit of grains up to 0.5 mm in lengtiiy these may be aragonite.

Chlorite forms a few large patches up to a few.mm across, mainly
very fine grained, and mainly surrounded by calcite.

Marcasite s concentrated "iin patches up to a few.mm across, mainly
as submosaic aggregates averaging 0.1<0.,2 mm {n grain size. Some patches
contain abundant, extremely fine grained inclusions of silicates.

Quartz occurs in one large patch up to ¥.5-mm across of anhedral,
slightly interlocking grains from 0.05-0.3 mm In size. In this same
replacement patch, moderately abundant sphene grains frem 0,1<0.2 mm
in size are intergrown with calcite and chlerite. Elsewhere, sphene forms
clusters of grains and single grains of similar siz&; some of the clusters
are moderately altered to Ti-oxide. Quartz also occurs as scattered
grains averaging 0.07-0.15 mm in size in some calcitexpich replacement
patches.

Apatite forms a few anhedral to subhedral grains up to 0.l mm in
size, mainly associated with quartz.

One cluster of marcasite contains interstitial patches of sphalerite
up to 0.25 mm in grain size. Sphalerite contains abundant exsolution
blebs of chalcopyrite. Chalcopyrite also forms a few grains up to 0.05
mm in size associated with pyrrhotite in another part of the section.
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Dev 87-01 135.2m (page 2)

Sphalerite is dark orange in color and semiopaque.

The rock is cut by a late vein up to 0.2 mm in width of wvery fine
to fine grained calcite, along whose margins are abundant patches of

very fine grained marcasite. The vein contains a few grains of quartz
up to 0.1 mm in size.
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Dev 87~01 156,8m Strongly Replaced Andesite(?)

The rock contains patches dominated by dolomite-sericite, which were
later replaced partly by quartz, and which are cut by an irregular vein

of quartz replacement. Ti-~oxide, apatite, and pyrite are prominent minor
minerals. The original nature of the rock is uncertain, but it probably

was dominated by plagioclase.

dolomite 20-25
sericite 20-25
quartz 35-40
Ti-oxide 2- 2%
pyrite 13-2
apatite 1i-2

pyrrhotite trace
chalcopyrite trace

Relic patches of altered host rock are dominated by extremely fine
grained sericite patches, which appear to have been replaced by irregu-
lar patches and grains up to 1.5 mm in size of dolomite. Dolomite
grains are equant in outline and commonly porphyroblastic in nature.

Quartz occurs in two main modes. An early(?) quartz replacement
event pervasively altered the rock, producing a texture of very fine
grained quartz patches with minor to moderately abundant interstitial
patches dominated by sericite and lesser dolomite. More intense
quartz replacement produced coarser grained gquartz. aggregates averaging
0.05~0.35 mm in grain size, and a few quartz grains up to 1 mm in size,
with minor interstitial calcite and sericite.

Ti-oxide is concentrated in patches up to 1 mm in size, in which
it forms extremely fine grained aggregates intergrown with sericite-
dolomite; these patches may be secondary after sphene.

Pyrite forms clusters of subhedral grains up to 0.6 mm in size.

A few grains contain an inclusion up to 0.02 mm iIn size of pyrrhotite.
Chalcopyrite occurs along the border of one pyrite grain as a grain-
0.03 mm across.

Apatite is abundant as clusters of frregular, commenly ragged
equant to prismatic grains averaging 0.02~0.05 mm in size, with a few
up to 0.15 mm across. It occurs most commonly in quartzsrich patches.

A few elongate sulfide patches up to 0.15.-mm in length appear to
be of very fine grained pyrite, which may be secondary after pyrrhotite.
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bDev 87-01 165m Altered Dacite/Andesite cut by veins of Quartz-
Marcasite/Pyrite-Calcite and late Calcite Veinlets

The rock is strongly altered and dominated by extremely fine grained
sericite. It appears to have contained scattered plagioclase phenocrysts.
It is partly replaced by very fine grained quartz in irregqular patches.
Farly veins are dominated by quartz with lesser marcasite/pyrite and
calcite. Late veinlets are of calcite.

phenocrysts

plagioclase 3- 5%
groundmass

sericite/kaolinite 65~70

quartz 7- 8 (replacement patches)

pyrite 0.5

Ti-oxide 0.3
veins

quartz 12-15 chalcopyrite 0.1
marcasite/pyrite 3- 4 sphalerite minor
calcite i-1 galena minor

late calcite veinlets 2- 3

The rock contains a few prismatic plagioclase phenocrysts up to 0.7
mm in size. These are replaced completely by sericite showing a slightly
preferred orientation.

The groundmass is dominated by extremely fine grained sericite/
kaolinite, with minor interstitial, extremely fine grained quartz, and
minor to moderately abundant dusty Ti-oxide. Sericite forms irregular
patches -of slightly coarser grain size intergrown with minor to moderately
abundant, very fine grained guartz.

Quartz is concentrated moderately in frregular, very fine grained
patches, associated with much less sericite and pyrite; these patches
probably are of replacement origin,

Pyrite forms disseminated grains f£rom 0.02<0.2 mm in size, with
coarser grains commonly subhedral to euhedral in outline.

Ti-oxide is variably distributed through the rock as dusty grains; it
is concentrated in some quartz-rich patches and in some zones with minor
relic plagioclase.

The rock contains veins up to a few mm wide of very fine to fine
grained quartz, with lesser Fe-sulfides and calcite. Pyrite/marcasite
forms clusters of equant, subhedral grains averaging 0.1+0.2 mm in size,
and also forms larger patches up to 1.5 mm in size of very fine grained
anhedral aggregates. Associated with the latter are minor to moderately
abundant patches of extremely fine grained marcasite, distinguished by
having strong anisotropism, whereas pyrite/marcasite in coarser aggregates
is only slightly anisotropic.

Calcite forms interstitial grains up to 0.3 mm in size between
subhedral quartz grains in the core of one large vein,

Late veinlets averaging 0.05-0.1 mm in width consist of very fine
to fine grained calcite.

In the main veins, chalcopyrite forms scattered grains and clusters
of grains associated with pyrite/marcasite. Grain size of chalcopyrite
is up to 0.1 mm. One patch of base-metal sulfide 0.2 mm across adjacent.
to a pyrite-marcasite patch is dominated by galena(?} with a2 thin rim
(0.02 mm wide) of chalcopyrite. Another patch of pyrite/marcasite contains
a grain of colorless sphalerite 0.15 mm across.




3 3 OO - T3y T3

1

_—

.

—J

U [ —

Dev 87-01 176.0m Porphyritic Andesite; Quartz Patches, Calcite Vein

A few phenocrysts of plagioclase are set in a groundmass dominated
by plagioclase with lesser K-feldspar, chlorite, and calcite. Pyrite forms

disseminated grains. Quartz forms patches of uncertain origin. The rock
is cut by a late calcite vein.

phenocrysts
plagioclase 7- 8%
groundmass
plagioclase 60-65
K-feldspar 7- 8
chlorite 7- 8 sphene 0.3%
calcite 7- 8 chalcopyrite trace
pyrite 14-2 sphalerite  trace
Ti-oxide 1- 1% apatite trace
patches
quartz 4- 5 (z chlorite, calcite)
vein
calcite 0.3

Plagioclase forms equant to prismatic, euhedral phenocrysts from
1-2 mm in size. Alteration is complete to very fine grained calcite and
much less disseminated to patchy sericite and/or chlorite.

The groundmass is dominated by prismatic, slightly interlocking
plagioclase grains averaging 0.1-0.3 mm in length, and finer grained
interstitial patches of feldspars and of chlorite. Alteration of plagio-
clase is moderate to calcite-sericite, and possibly to epidote. The
distribution of K-feldspar is see best in the stained offcut block; it
could not be distinguished from plagioclase in thin section because of
the alteration. It is possible that K~feldspar was formed by replacement
of plagioclase.

Chlorite forms interstitial patches of extremely fine to very
fine grain size. It ismainly pale green in color, with a few patches
being medium green.

Calcite forms irregular replacement patches up to 0.6 mm in size,
either alone or locally with quartz and/or sphene.

Pyrite forms disseminated grains averaging 0.07<0.l12 mm in sizej
they are subhedral to anhedral in outline, and many are intergrown with
very fine grained plagioclase, Ti-oxide, quartz, and chlorite.

Ti-oxide forms extremely fine grained patches up to 0.07 mm in size.

Sphene occurs in a few patches, mainly with calcite as subhedral
to anhedral grains averaging 0.05-~0.1 mm {n length.

Chalcopyrite forms a very few grains up to 0.03 mm in size.

Sphalerite forms fewer grains averaging 0.0l mm In size, mainly
associated with chalcopyrite:or pyrite.

Apatite forms a very few prismatic grains up to 0.07 mm across in
quartz,

The rock contains moderately abundant patches up to 1 mm in size
of very fine to fine grained quartz, and locally minor chlorite and
calcite. One patch appears to be recrystallized to an aggregate of
anhedral, slightly interlocking grains from 0.01-0.03 mm in grain size.

The rock is cut by a tension~fracture~filling veinlet of very fine
to fine grained calcite; the vein is up to 0.2 mm wide.

The groundmass of the rock is slightly flow banded; this is produced
by subparallel orientation of groundmass plagioclase.
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Dev 87-02 32.3m Altered Porphyritic Latite/Andesite

The rock contains minor plagioclase phenocrysts in a va;iable
groundmass containing plagioclase, K-feldspar, and patches rich in

gquartz and/or calcite. Pyrite forms disseminated grains and clusters.

phenocrysts

plagioclase 4- 5% fragments({?)
groundmass quartzite minor
plagioclase

K-feldspar 8-10

quartz 7- 8

calcite 7~ 8

pyrite 3- 4

Ti-oxide 0.3

pyrrhotite trace

apatite minor

Plagioclase forms subhedral prismatic phenocrysts averaging 0.5-
1.2 mm in length. These are altered slightly to moderately to patches
of calcite and disseminated sericite. A few coarser patches {(up to 2 mm
in size) consist of intimate aggregates of extremely fine to very fine
grained calcite and lesser sericite; these may be after plagioglase
phenocrysts. Some phenocrysts contain minor patches of K-feldspar.

The groundmass in the freshest part of the sample is dominated by
prismatic grains of plagioclase averaging 0.05~0.1 mm in size, with
anhedral interstitial feldspar averaging 0.01-0.03 mm in size. Ground-
mass plagioclase grains are slightly interlocking and irregular in
outline. K-feldpar is intergrown with plagioclase, but cannot be
identified in thin section except as mentioned above.

Quartz occurs in two main modes which are somewhat gradational.

It forms interstitial grains averaging 0.02=0.05 mm in size, commonly
concentrated in patches up to 2 mm across, and commonly associated with
sericite after feldspars. Other smaller patches averaging 0.2~0.5 mm

in size are dominated by very fine grained quartz. with minor chlorite/
sericite and Ti-oxide. A few of these have subhedral outlines, sug~
gesting that the patches may be secondary after original hornblende
phenocrysts. An alternate interpretation would he that the patches

were formed by replacement. Several larger patches of very fine to

fine grained aggregates of quartz, with lesser sericite, calcite,

and opaque, also may have been formed by replacement.

Calcite forms disseminated patches averaging 0.05<0.l1 mm in .sizeg
these were formed by replacement of plagioclase. A few larger patches
(up to 1.5 mm) consist of very irregular medium to coarse grains of
calcite.

Pyrite forms disseminated grains and clusters of grains averaging
0.1-0.3 mm in size. Most are very irregular in outline and intergrown
with groundmass. Inclusions of groundmass are common. Pyrite was formed
by replacement of the rock.

Ti-oxide forms disseminated grains in the groundmass averaging 0.0k~
0.02 mm in size.

Pyrrhotite occurs in a few pyrite grains as subrounded inclusions
from 0.02-0.05 mm in size; pyrite grains contain up to 3 inclusions of
pyrrhotite.

Apatite forms irregular grains up to 0.3 mm In size in the cores of
a few quartz-rich patches.

Much of the groundmass is slightly to moderately altexed to sericite,
and in places is cbscured by semiopaque sericitevcarbonate=<. Ti-oxide.

The rock contains a few fragments{(?) up to 1 mm In size of fine
grained guartz aggregates showing moderately strained extinction.
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Dev 87-02 39.6 m Porphyritic Andesite with Replacement Veins and
Patches of Calcite-Chlorite-Marxcasite

The rock contains plagioclase and lesser hornblende phenocrysts
in a groundmass dominated by plagioclase. Replacement veins and patches

are dominated by calcite with lesser chlorite and marcasite. Phenocrysts
are altered strongly to completely, plagioclase being replaced by

calcite-sericite and hornblende by chlorite-calcite-(Ti-oxide).

phenocrysts replacement patches, veins
plagioclase 25=-30% ‘ _
hornblende 4~ 5 calcite 17-20
groundmass marcasite 3- 4
plagioclase 25<30 chloz;te 36 g
calcite 4= 5 quar .
chlorite 4- 5 K~feldspar 3- 4 (in halos)
Zﬁ;;z;te i: ii pyrrhotite trace
Ti-oxide 1~ 1} chalcopyrite trace
apatite 0.2
chalcopyrite trace

Plagioclase forms subhedral te euhedral phenocrysts up to 3 mm
in size. They are strongly to completely altered to fine grained
calcite and extremely fine grained sericite.

Hornblende phenocrysts are up to 1.2 mm in size. They are
altered completely to very fine grained chlorite and calcite. Many
also contain moderately abundant Ti-oxide concentrated along cleavage
directions in the original hornblende.

The groundmass Is dominated by Irrvegular, slightly interlocking
plagioclase grains with dominantly prismatic eutlines, averaging 0.1-<0.2
mm in length. Grains are altered to dusty semiopaque. Interstitial to
these are anhedral grains of somewhat smaller size,

Intergrown with groundmass plagioclase are very fine grained
pPatches of chlorite and of guartz,- and extremely fine grained patches
of Ti-oxide. Ti~oxide also is concentrated in a few patches up to 0.5
mm across, in part associated with hornblend&; in these it is inten~
grown with extremely fine grained chlorite and lesser quartz.

Calcite forms irregular replacement patches ranging widely in size
and grain size.

Apatite forms one anhedral, prismatic grain 0.5 mm across, at one
end of which is an aggregate of extremely fine (0.01<0.03 mm), equant
apatite grains up to 0.5 mm across. Intergrown with apatite is dusty
semiopaque of unknown composition.

Chalcopyrite forms a very few anhedral grains up to 0.03 mm in
size.

Replacement patches and veins up to 2-mm in width are dominated
by fine to medium grained calcite, with clusters up to 1 mm in size of
very fine to fine grained, subhedral marcasite, and patches of very
fine grained chlorite. Quartz forms scattered subhedral grains up to
0.1 mm in size enclosed in calcite. Pyrrhotite forms a very few subrounded
inclusions up to 0.03 mm in size in marcasite. Chalcopyrite forms one
equant grain 0.1 mm across in a calcite replacement patch in a plagior
clase phenocryst. K~feldspar occurs as very fine grained aggregates in
halos about many of the veins; halos are up to about 0.5 mm In width.
K-feldspar was not recognized in thin sectfofi; its presence in indicated
by the stained offcut block.
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Dev 87-02 47.0m Porphyritic Rhyodacite with Replacement Patches of
Calcite-Pyrite-Chlorite-Quartz-{(Marcasite)

Phenocrysts of plagioclase and lesser ones of biotite, hornblende,
apatite and Ti-oxide/chlorite occur in a very fine grained groundmass
dominated by K-feldspar and plagioclase. Replacement patches up to 2

mm across contain calcite, pyrite, chlorite, quartz, and marcasite.

phenocrysts replacement patches
plagioclase 17~20% calcite 2~ 3%
biotite 3« 4 pyrite 1
hornblende i- 1 guartz 1
Ti-oxide/chlorite 1i-2 chlorite 0.5
apatite 0.2 chalcopyrite trace
groundmass
K-feldspar 35~40
plagioclase 25-30
chlorite 4- 5
quartz 2- 3
Ti~oxide 0.3
pyrite minor zircon trace

Plagioclase forms subhedral to euhedral, prismatic phenocrysts
from one to several mm long. Alteration is variable from slight to
almost complete to patches of calcfte and disseminations of sericite
and dusty opaque.

Biotite forms slender flakes up to 1.7 mm in length. It Is
altered completely to pseudomorphic muscovite er chlorite, with minor
to abundant lenses of calcite parallel to cleavage of original biotite,
and with moderately abundant Ti-oxide aleng cleavage planes.

Hornblende (?) forms a few clusters of equant, subhedral to
euhedral grains averaging 0.2-0.3 mm in size. These are replaced
completely by pseudomorphic chlorite and patches of calcite. Other
patches, which may represent original hornblende or sphene phenocrysts,
are replaced completely by intergrowths of about equal amounts of
Ti-oxide and chlorite. These are up to 0.7 mm in size.

Apatite forms a few subhedral prismatic phenocrysts up to 0.5 mm
in size. Smaller grains commonly are associated with hornblende.

The groundmass is dominated by a very fine grained aggregate of
equant K-feldspar grains and equant to prismatic plaglfoclase grains
averaging 0.03-0,07 mm in size, with prismatic plagfeclase up to 0.12 mm
long. Chlorite forms very fine grained interstitial patches and grains.
Quartz forms very fine grained patches up to 0.l5-mm acress and single
grains intergrown with feldspars. Tivoxide forms extremely fine grained
patches. Zircon forms a few subhedral to subrounded grains from 0.02~
0.1 mm in size. Pyrite forms scattered anhedral to subhedral grains
averaging 0.02«0.03 mm in size.

The rock contains a few replacement patches up to 2 mm across.
Many patches consist of calcite with lesser quartz, and a few consist
of chlorite and guartz. One large patch is dominated by a coarse grain
of pyrite with lesser calcite and minor chlorite surrounding it.
Marcasite occurs in a few patches up to 0.5 mm in sfze. It forms extre~
mely fine grained aggregates intergrown with miner nonvreflective
material, probably secondary after pyrrhotite. Chalcopyrite forms a very
few grains up to 0,03 mm in size near the border of the pyrite megacryst

(chalcopyrite is in calcite).
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Dev 87-02 144.5m Porphyritic Andesite with Replagement Patches of
Calcite-Pyrite-Chlorite-Quartz

The rock contains abundant phenocrysts of plagioclase and minor
ones of hornblende and apatite in a very fine grained groundmass
dominated by plagioclase with much less K-feldspar and chlorite.
Replacement patches are of calcite-quartz-(chlorite), with one large

patch of pyrite surrounded by calcite and chlorite.

phenocrysts replacement patches
plagioclase 20-25% calcite 3- 4%
hornblende 1- 14 pyrite 1- 14
apatite 0.1 chlorite 0.7
groundmass quartz 0.7
plagioclase 40-45 Ti-oxide 0.1
K-feldspar 10-12

chlorite 5- 7

quartz 14-2

Ti-oxide 13-2

pyrite 0.3

chalcopyrite trace

Plagioclase forms euhedral to subhedral prismatic phenocrysts up
to 3.5 mm long. It is altered moderately to strongly to calcite-sericite-—
(chlorite), with prominent dusty opaque. Calcite Is very fine to fine
grained, and commonly forms interlocking grains. Sericite is extremely
fine grained. Chlorite is concentrated in subrounded to irregular patches
of very fine grain size; subrounded patches commonly have a radiating
texture. Chlorite {s pleochroic from pale to light or medium green.

Hornblende forms a few subhedral grains up to 1.5 mm in.size. It
ks altered completely to aggregates of very fine grained chlorite with
lesser calcite, and much less quartz and Ti-oxide.

Apatite forms a few subhedral prismatic grains up to 0.4 mm long.
These have abundant fluid(?) inclusions averaging 0.01<0.02 mm in size.

The groundmass Is dominated by plagioclase, with prominent prismatic
grains from 0.1-0.25 mm in length surrounded by and intergrown with
anhedral grains of moderately smaller grain size. K~feldspar occurs
with groundmass plagioclase, probably-mainly in the interstitifal material.
Grains contain moderately abundant dusty epaque. K-feldspar was not
identified in thin section; its presence is indicated by the stained
offcut block.

Chlorite forms extremely fine grained patches scattered through
the groundmass.

Quartz forms very fine grains and clusters of a few grains in
interstitial patches up to 0.15 mm in size.

Ti-oxide forms a few patches up to 0.Z mm in size In which it is
intimately intergrown with chlorite and plagieclase. It also forms
abundant disseminated patches of extremely fine grain size up to 0.04
mm across., .

Pyrite forms subhedral to euhedral grains up to 0.3 mm in size.

Some larger ones contain abundant tiny silicate inclusioens.

Chalcopyrite forms a few grains from 0.03-0.07 mm in size.

The replacement patches average 1-=1.5 mm in size, and consist of
very fine to fine grained aggregates of calcite and quartz with minopr
chlorite and Ti-oxide. One large patch contains several pyrite grains up
to 1.5 mm in size surrounded by calcite with lesser patches of chlorite
and minor quartz, the last mainly within pyrite. Pyrrhotite forms two
grains 0.03 mm in size in one large pyrite grain.
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Dev 87-02 155.5m Porphyritic Andesite cut by Vein of Quartz-pPyrite

The rock contains plagioclase phenocrysts and lesser ones of

hornblende in a very fine grained groundmass dominated by plagioclase
with lesser tremolite/actinolite and chlorite. The rock contains

patches up to a few mm across of replacement quartz. It is cut by a vein
of quartz-pyrite. K-feldspar forms replacement patches in plagioclase
phenocrysts and is moderately abundant in the groundmass; it appears to
be depleted along the vein in a zone up to a few mm wide.

phenocrysts replacement patches
plagioclase 25~30% quartz 4- 5%
hornblende 35 g vein

apatite .

Ti-oxide 0.5 quartz oo
groundmass py;;te 25 1
plagioclase 35-40 epildote .

K-feldspar 7- 8

chlorite 4- 5

tremolite/actinclite 2- 3

Ti-oxide -1

sphene trace

pyrrhotite 0.3

pyrite 0.3 chalcopyrite trace

Plagioclase forms subhedral to euhedral phenocrysts averaging 1-2
mm in length, with a few up to 3 mm long. Composition from the
Carlsbad-albite twin method is Ang7. Plagioclase is altered slightly
to K-feldspar and calcite patches, and commonly contains dusty semiopague
inclusions and clusters of pyrrhotite.

Hornblende forms subhedral phenocrysts up to 1.3 mm in size. It
is altered completely to ragged pseudecmorphs of tremolite/actinolite of
very pale green color,

Apatite forms euhedral to subhedral prismatic grains up to 0.35 mm
long, in part associated with hornblende phenecrysts. Apatite commonly

contains dusty semliopagque/opaque inclusions.

Ti-oxide forms subhedral patches up te 0.5 mm in size, possibly
after sphene.

The groundmass iIs dominated by plagieclase ranging from prismatic
grains up to 0.15 mm long to anhedral, interstitfal grains less than
0.05 mm across. Dusty semiopaque/opaque inclusions are common. K~feldspar
was not identifified in the groundmass, but the stained offcut block
indicates that it is moderately abundant. It probably occurs in the
interstitial grains and to a lesser extent replacing coarser groundmass
plagioclase.

Chlorite forms patches up to 0.1 mm in size of extremely fine
grains, mainly interstitial to plagieclase, and partly associated with
tremolite/actinolite.

Tremolite/actinolite forms disseminated grains averaging 0.05<0.1
mm in length. Both it and chlorite are moderately concentrated in a
diffuse halo about the vein.

Ti-oxide forms extremely fine grained, disseminated patches
averaging less than 0.03 mm in size. Sphene forms a very few grains up
to 0.05 mm across with hornblende.

Pyrrhotite forms irreqular patches of gmajins up to 0.3 mm in size,.

Pyrite forms scattered cubic grains from 0.05<0.,10 mm in size,

Chalcopyrite forms a very few grains up to 0.02 mm in size with
pyrite. (continued)
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Dev 87-02 155.5m (page 2)

The rock contains subrounded to irregular patches up to a few mm
across of quartz. These consist of aggregates of very fine to fine
grains, and some show moderately wavy extinction. Along the borders of
a few are concentrations of tremolite/actinolite and pyrite. Textures
suggest that the:patches are of replacement origin; however, an alternate
interpretation is that they are recrystallized quartz phenocrysts. This
latter interpretation is not favored because of the overall composition
of the rock, and bhecause of the similarity in texture of this quartz
to that in the vein.

The vein averages 1-1.5 mm in width. Its center is dominated by
very fine to fine grained quartz. Pyrite is concentrated towards and
along the margin as subhedral grains up to 0.4 mm in size. Grains
commonly contain minor to abundant silicate inclusions. Epidote forms
a few subhedral prismatic grains up to 0.2 mm long associated with
guartz. Outwards from the vein are patches of guartz-pyrite, and a few
patches in which pyrite forms extremely fine grained aggregates inter-
grown irregularly with the host rock. Calcite forms a very few grains
up to 0.05 mm in size with quartz in the wvein.
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Dev 87-03 38.0m Porphyritic Latite

The rock contains plagioclase phenocrysts in a groundmass dominated
by plagioctase and K-feldspar, with moderately abundant replacement

patches of dolomite, and scattered amygdules of quartz-chlorite-(calcite).
A few large patches dominated by sericite with minor Ti-oxide and gquartz

may be secondary after mafic phenocrysts. Pyrite is disseminated thruout.

phenocrysts
plagioclase 20-25%
groundmass
plagioclase 25-30
K-feldspar 12-15
dolomite 8~10
quartz 2- 3
pyrite 4- 5 (+ trace of pyrrhotite}
- Ti~oxide 0.1
amygdules
quartz 1- 1%
chlorite 0.5
calcite trace
Ti-oxide trace

Plagioclase forms prismatic phenocrysts from 0.2~1 mm in length.
They appear to be oligoclase-andesine in composition. Alteration is
moderate to dusty sericite and scattered patches of delonite.

The groundmass is domiinated by an extremely fine grained aggregake
of plagioclase and lesser K-feldspar. Plagiolcase is similar to that in
the phenocrysts, and ranges in habit from lathy to anhedral. K-feldspar
was identified from the stained offcut block; it forms extremely fine
grained aggregates intergrown with groundmass plagioclase.

Dolomite forms disseminated patches averaging 0.03-0.07 mm in size,
and is concentrated dround some patches of sericite-quartz~(Ti-oxide).
as irregular grains up to 0.6 mm across.

Quartz occurs as interstitial grains and patches averaging 0.02-0.05
mm in size.

Pyrite forms irregular, in part skeletal grains averaging 0.1-0.2
mm in size, with a few up to 1 mm acress. Grain borders are very
irregqular and commonly subrounded. Many grains contain moderately
abundant inclusions of host rock, and one grain contains an inclusion
0.02 mm across ¢f pyrrhotite.

Ti~oxide forms disseminated grains averaging 0.0l mm in size.

Several patches in the groundmass contain more abundant and slightly
coarser grained sericite than normal. Some of these patches also contain
quartz and calcite/dolomite. Patches commonly are surrounded by irregular
grains of dolomite up to 0.6 mm across. These patches commonly contain
moderately abundant Tiroxide as disseminated, extremely fine grained
patches. They may be secondary after hornblende phenocrysts.

amygdules up to 0.7 mm in size have sharp, cunved smmothly to
irregular outlines. They are dominated by an outer zone of very fine
grained, submosaic quartz, with a core of extremely fine grained
chlorite with lesser sericite and ilocal patches of dolomite. Quartz
commonly has grown perpendicular to walls of the patch. Sheet silicates
and minor Ti-oxide form extremely:fine grained patches in the cores.
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Dev 87-03 59.7m andesite Flow; Replacement Patches of Calcite-
Chlorite=-{Quartz): Veins of Marcasite/Pyrite~(Calcite)

The rock contains scattered plagioclase phenocrysts in a groundmass

dominated by plagioclase and K-feldspar, which commonly shows flow=banding
defined by parallel orientation of plagioclase laths. Replacement patches

up to a few mm across are dominated by chlorite and calcite, with a few

dominated by quartz. Veins consist mainly of pyrite/marcasite, with
irregular halos in which the sulfide is intimately intergrown with the

host rock in braided textures.

phenocrysts replacement patches
plagioclase 3~ 4% chlorite 12-15%
groundmass calcite 15-17
plagioclase 30-35 quartz 13-2
K-feldspar 15-17 pyrite/marcasite 0.5
chlorite 4- 5 barite (?) 0.1
%zigzzde i: i; veins & alteration haJ7.os8
pyrite/marcasite 0.5 pyrite/marcasite 7-
pyrrhotite minor calcite 0.5

Plagioclase forms scattered phenocrysts from 0.7-1.2 mm in average
length. These are altered moderately to strongly to sericite and calcite,
with minor patches of quartz and pyrite/marcasite.

The groundmass is dominated by lathy plagioclase grains averaging
0.05-0.1 mm in length. These commonly show a moderate foliation caused
by flow-banding during ccoling of the magma. Interstitial to these is
an extremely fine grained aggregate of K-feldspar, plagioclase, and
lesser chlorite, with moderately abundant, extremely fine grained
Ti-oxide interstitial to plagioclase laths. Pyrite/marcasite forms
disseminated, irregular patches up to 0.1 mm in size. Pyrrhotite locally
forms a few grains up te 0.1 mm in size.

The rock contains irreqular replacement patches dominated by extreme-
ly fine grained chlorite and fine to very fine grained calcite. Some
of these contain patches of very fine grained quartz and fine to very
fine grained pyrite/marcasite. Barite(?) occurs as clusters of grains
in cores of a few patchesy grains are up to 0,25 mm in size. Optical
and physical properties are: moderate relief (about that of apatite},
low birefringence (slightly greater than that of quartz), parallel
extinction, weak cleavage, soft).

A few veins up to I mm in width consist of pyrite/marcasite, generally
with weak anfisotropism. A few patches also consistiof very fine grained
aggregates of pyrite/marcasite. Bordering the veins and in places
comprising the entire vein are extremely fine grained lenses and fracture
filling seams of pyrite/marcasite iIntfmately intergrown with groundmass
plagioclase or with caleite. Calcite also occurs as lenses up to 0.5 mm
wide and 2 mm long in the core of the sulfide veins.

Chlorite forms a few lenses up to 1.2 mm long and 0.2 mm wide;
these are extremely fine grained, and some contain clusters of Tivoxide
grains of extremely fine grain size.
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Dev 87-03 69%.7m Porphyritic Latite

The rock contains phenocrysts of plagioclase and minor ones of
biotite in a groundmass dominated by plagioclase with interstitial
patches of chlorite. K-feldspar and dolomite occur in irregular patches
the former may be in part primary and in part secondary, and the latter

is secondary. Sulfides are dominated by pyrrhotite with lesser pyrite.
Late veinlets are of declomite.

phenocrysts veinlets
plagioclase 20-25% dolomite minor
biotite 1- 1%
apatite minox
groundmass
plagicclase/XK~feldspar 35-40%
chlorite 10-12
dolomite 17-20
guartz 3~ 4
pyrrhotite 3= 4
pyrite 1- 1%
Ti-oxide 0.3
sphalerite trace
chalcopyrite trace

Plagioclase forms prismatic phenocrysts averaging 0.3-0.8 mm in
size, with a few between 1.0 and 2.5 mm long. Many larger phenocrysts
are altered strongly to completely to fine grained dolomite with much
less extremely fine grained sericite. Some phenccrysts contain patches
of secondary chlorite.

Biotite forms slender phenocrysts up te 1.7 mm long. These are
altered completely to either pseudomorphic muscovite or to dolomite,
each with moderately abundant intergrown Ti-oxide.

Apatite forms a few prismatic phenocrysts up to 0.4 mm long, in
part associated with biotite pheoncrysts., It also forms unusual patches
up to 0.3 mm long of very fine grained aggregates of equant, anhedral
grains.

The groundmass is dominated by very fine grained feldspars in
equant to slightly prismatic grains averaging 0.02~0.04 mm in size.
Chlorite forms interstitial patches of extremely fine grain size.
Dolomite occurs in part of the section as irregular patches up to 1 mm
in size, replacing both groundmass and plagioclase phenocrysts. It is
uncertain whether K~feldspar is assocfated with dolomite as a réplace~
ment of plagioclase, or if it is primary. Probably much of the K-feldspar
is secondary.

Quartz occurs in patches up to 0.3 mm in size, mainly as very fine
grained aggregates. It also occurs as irregular grains and aggregates
scattered through the groundmass, with grain size from 0.02-<0.05 mm.
Some quartz may be of secondary origin.

Sulfides commonly are associated with dolomite and minox quartz.
Pyrrhotite forms irregular patches up to 1 mm in size of very fine to
fine grains moderately intergrown with dolomite and groundmass silicates.
Pyrite forms euhedral to subhedral grains averaging 0.l mm in size, with
one large composite grain 0.8 mm across. Sphalerite occurs in cne patch
as grains up to 0.2 mm in size intergrown with quartz and minor chalco-
pyrite. Chalcopyrite also forms a few grains up to 0.05 mm in size with
pyrrhotite.

Ti-oxide is concentrated in several patches up to 0,7 mm fn size
where it forms 20<30% of the patch, intergrown with chlorite and plagio~
clase.

4 hThe rock contains minor dolomite veinlets averaging 0.02<0.05 mm in
width.
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Dev 87-03 72.2m Slightly Porphyritic Andesite with Replacement

Patches of Calcite~Pyrrhotite<Quartz«(Chlorite)

Plagioclase and hornblende form a few phenocrysts in a very fine
grained groundmass dominated by plagioclase and K-feldspar, the latter

of replacement origin. The rock contains coarser grained replacement
patches dominated by calcite and pyrrhotite with lesser quartz and

minor chlorite.

phenocrysts replacement patches
plagioclase 1~ 8% calcite 71— 8%
hornblende 2= 3 pyrrhotite 3~ 4

groundmass guartz 3=.4
feldspars 65-70 chlorite 1~ 1%
quartz I- I} sphalerite minor
Ti-oxide i- 1 chalcopyrite trace
pyrrhotite 1- 1%

Plagioclase forms subhedral pheoncrysts averaging 0.4-0.7 mm in
length, with a few from 1 to 2 mm long. Alteration is slight to
moderate to dusty opagque and patches of calcite and sericite.

Several patches up to 1.5 mm in size consist of extremely fine
grained aggregates of quartz with or without chlorite and/or calcite.
Some of these have subhedral outlines, suggesting that they are
replacements of hornblende phenocrysts.

The groundmass is dominated by lathy te prismatic plagioclase
grains from 0.05-0.1 mm in length, intergrown with anhedral, finer
grained K-feldspar and plagioclase. K-feldspar was not identified
in thin section, but its abundant presence Is indicated in the stained
of fcut block. The texture of the groundmass suggests that the rock is
an andesite; hence, the K~feldspar must represent replacement of plagio-
clase.

Quartz forms scattered Interstitial grains and patches averaging
0.03-0.05 mm In grain size.

Ti~oxide forms disseminated, extremely fine grained patches up
to 0.03 mm in size.

Pyrrhotite forms disseminated grains averaging 0.02-0.1 mm in size.

The rock contains replacement patches up to a few mm across.
Many of these are dominated by fine grafined calcite, with abundant
pyrrhotite in coarser grained patches In the cores of the replacement
zones, and as abundant, very fine gralns intergrown irregularly with
calcite and groundmass feldspars aleng the berders of the patches.
Chlorite occurs mainly outwards from the zones of calcite-opagque as
very fine grained aggregates. Quartz. occurs in a few patches with
calcite and pyrrhotite, especially the large patch in one corner
of the section, in which guartz forms a patch up to 1.5 mm across of
grains averaging 0.03~0.07 mm in size. Quartz. also occurs in patches
up to 1.7 mm in size of very fine to fine grained aggregates, without
or with only minor other replacement minerals,

Sphalerite forms one irregular patch 0.3 mm across Intergrown

with groundmass feldspars. Associated with sphalerite and locally elsewhere

are a few grains of chalcopyrite averaging 0.02-mm in size. Sphalerite
is deep red brown in color, indicating a high iron content.
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Dev 87-03 88.3m Andesitic Dacite Lapilli Tuff

The rock contains fragments up to 2 cm in size of andesite and
dacite in an extremely fine grained groundmass dominated by plagioclase

and XK-feldspar. Replacement patches are dominated by one or more of
calcite, chlorite, and quartz. Because of the difficulty of distinction

of some fragments from groundmass, the fragments and groundmass between
them are described together.

phenocrysts replacement patches
plagioclase 7- 8% calcite 15-17%
groundmass quartz 4~ 5
plagioclase 35-40 chlorite 3- 4
Krfeldspar 20-25 pyrrhotite minor
quartz 4- 5 sphalerite minor
chlorite 0.5
.pyrrhotite 1- 1%
Ti-oxide 0.3

Plagioclase forms phenocrysts averaging 0.5-1.2 mm in length, with
a few up to 3 mm long. Most are subhedral to euhedral, prismatic grains.
Alteration is moderate to locally strong to extremely fine grained,
disseminated sericite, and to patches of very fine grained calcite.

The groundmass is variable in texture. In a few andesite fragments
the groundmass contains prominent prismatic grains of plagioclase up to
0.12 mm in length é€nclosed in and intergrown slightly with finer
grained, irregular grains of plagioclase and K-feldspar. Elsewhere, the
groundmass is very fine to extremely fine grained, and dominated by
slighly interlocking aggregates of feldspars and much less quartz.
Quartz commonly is concentrated in patches up to 0.1 mm in size.
Chlorite forms scattered extremely fine grained patches. Ti-oxide forms
disseminated, extremely fine grained patches up to 0.03 mm across.
Pyrrhotite forms disseminated, anhedral grains and aggregates from 0.02-
0.15 mm in size.

Replacement patches are up to a few mm across. Calcite forms
anhedral, popphyroblastic grains up to L.5.-mm in size. Quartz commonly
fs concentrated in patches up to 0.7 mm across of grains from 0.05~-
0.15 mm in size. Chlorite is concentrated In patches up to 2 mm across
of extremely fine grained aggregates, in part intergrown alohg boerders
of patches with calcite.

Pyrrhotite and sphalerite form a few concentrations of grains in
the replacement patches, with grain size up to 0.I5 mm.
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Dev 87-03 93.5m Porphyritic Andesite strongly replaced and veined
by Calcite-Chlorite~-Quartz-Pyrite/Marcasite~(Barite)

The original rock contains plagioclase phenocrysts in a groundmass
of plagioclase and lesser chlorite. Early replacement consist of quartsz
and chlorite. Later replacement and veins are dominated by calcite,
with lesser patches of chlorite and pyrite/marcasite, with minor barite
and quartz.

phenocrysts
plagioclase 4- 5%
groundmass
plagioclase 15-20
chlorite 5- 7
Ti-oxide 0.5
replacement
quartz 10-12 chalcopyrite trace
chlorite 8-10 pyrrhotite minon
calcite 35=-40 barite (?) 1- 1%

pyrite/marcasite 7~ 8

Plagioclase forms subhedral to euhedral, elongate prismatic pheno-
crysts up to 1.5 mm long. They are altered strongly to sericite, with
or without calcite.

The groundmass is dominated by prismatic plagioclase grains up to
0.12 mm in length, and by anhedral plagioclase and chlorite grains from
0.02-0.05 mm in size. Tivoxide forms disseminated patches averaging
0.02-0.05 mm in size, with a few up to 0.1 mm across. *

Quartz forms early, pervasive replacement as grains averaging 0.03-
0.1 mm in size. Some patches of quartz are up to 1.5 mm in size. Inter~
stitial to quartz is minor to moederately abundant chlorite. Chlorite
forms very fine grained replacement patches up to I mm in size, in part
associated with quartz and in part associated with calcite.

Calcite forms irregular to subhedral prismatic grains up to 1.5
mm in size replacing the rock. The presence of abundant prismatic
grains suggests that some of the carbonate-may be aragonite.

The rock is cut by a diffuse vein zone up to a few mm wide, which
is very similar In texture to some of the replacement patches. Calcite
is dominant as fine to coarse grained aggregates, Pyrite/marcasite is
concentrated along the axis of the vein as -extremely fine to medium
grained aggregates. The sulfide grains occur in twe main modes. Sub+
mosaic aggregates of equant grains average 0.l1+0.2 mm In grain size;
these have very weak to no anisotropism. Some extremely f£fine grained
aggregates, intergrown with minor non-reflective -material have slight to
moderate anisotropism.

Barite(?) forms patches of grains up to 0.8 mm in size in the core
of the vein, associated with calcite and sulfides. Grains are up to 0.5
mm in size, and have moderate relief and low birefringence. Cleavages
at 90° locally are present.

Chalcopyrite forms scattered, anhedral grains up to 0.12 mm in size.

Pyrrhotite forms a few patches of grains up to 0.2 mm in size, and
forms a very few Inclusions up to 0.03 mm in size in pywnite.

* Groundmass plagioclase is altered slightly to moderately to sericite
of extremely fine grain size.
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Dev 87-03 95.2m Porphyritic Andesite with Replacement Patches of
Calcite-Chloxrite~Pyrrhotite and lesser ones with
Quartz; K-feldspar replacement of groundmass

plagioclase

The rock contains very coarse phenocrysts of plagioclase and
moderately abundant ones of apatite in a very fine grained groundmass
dominated by plagioclase and K-feldspar, the latter of replacement
origin. Replacement patches are dominated by calcite with lesser
chlorite and pyrrhotite, with fewer patches also containing quartz.

phenocrysts replacement patches
plagioclase 20-25% calcite 8-10%
apatite 1- 1% chlorite 2- 3

groundmass pyrrhotite 2= 3
plagioclase 30-35 quartz 2= 3
K~feldspar 17-20 sphalerite trace
chlorite 3- 4 chalcopyrite trace
Ti-oxide 2- 3

gquartz 0.3

Plagioclase forms phenocrysts up to 15 mm in length; they are
altered moderately to strongly to calcite and sericite.

Apatite forms subhedral to euhedral prismatic grains up to 0.75
mm in length.

The groundmass contains lathy plagfoclase grains up to 0.15 mm
in length in a much finer grained groundmass of plagioclase, K-feldspar,
and minor chlorite. K-feldspar was not Identified in thin section} its
presence is indicated by the stained offcut block. Ti-oxide forms
abundant disseminated patches up to 0.03 mm in size and a few patches
up to 0.6 mm across in which it is intergrown with about the same
amount of chlorite. Quartz forms interstitial grains up to 0.07 mm
across.

Replacement. patches up to several mm across are dominated by
fine to medium grained calcite with lesser chlorite and pyrrhotite.
Chlorite commonly is concentrated near borders of patches as very
fine grained aggregates. Pyrrhotite forms patches up to 1.5 mm in
size of very fine to fine grains, and is more common as disseminated
grains averaging 0.03+0.1 mm in size. In seme patches, chlorite and
calcite are intimately intergrown. Sphalerite forms a few patches up
to 0.1 mm in sfze. Chalcopyrite forms scattered grains up to 0.03 mm
across.

Other replacement patches up to 0.7 mm in size are dominated by
very fine to fine grained quartz. Patches up to lL.5 mm in size have
an outer zone of quartz enclosing very fine grained cores of calcite
and/or chlorite. Some of these contain minor pyrrhotite grains up

to 0.1 mm In size.
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Devy 87-03 102.25m Dacite Tuff with Replacement Patches of Quartze
Arsenopyrite~Chlorite-Apatite~Calcite

The rock contains fragments up to 1.7 mm in size dominated by
plagioclase phenocrysts, hornblende phenocrysts, and extremely fine

grained altered rocks of uncertain origin. Replacement patches are of
two main typess quartz-rich, and quartz with variable amounts of

arsenopyrite, chlorite, and lesser calcite and apatite.

fragments

plagioclase 5~ 1%

hornblende 2= 21

rock l- 2 (probably up to 5-10%, but cannot be distinguished
groundmass in thin section)
plagioclase/sericite 55-60%

calcite 15-17

chlorite 4- 5

quartz 2- 3

Ti-oxide 0.5

patches

a) quartz - 1

b) quartz-arsenopyrite-chlorite~(calcite~vapatitessphalerite-pyrrhotite

AN -chalcopyrite)

Plagioclase forms phenocrysts up to 1.5 mm in sizep alteration is
strong to patches of calcite and disseminated flakes of sericite.

Hornblende forms prismatic pheoncrysts up te 1.7 mm in length. It
is altered completely to extremely fine grained chlorite with lesser
sericite, calcite, and Ti-oxide.

A few fragments of rock consist of aggregates of very fine grained
quartz intergrown with lesser.pale brown chlorite. Other fragments
contain more abundant chlorite with minor Tivoxide and guartz.

The groundmass (and socme rock fragments consist of extremely fine
grained plagioclase, partly altered to sericite, and partly replaced
by very fine te medium grained, porphyroblastic patches of calcite.
Pale brown chlorite forms irregqular patches and disseminations of
extremely fine grain size. Quartz forms patches of very fine grains.
Ti-oxide forms disseminated, extremely fine grained patches up to 0.03
mm fn size.

One type of replacement(?) patch is dominated by quartz; patches
are up to 1.2 mm across. Quartz forms very fine to fine grained
aggregates, commonly with wavy extinctioen. Most patches contain abupdant
dusty opaque inclusions fn a thick core zone, and-mfnor ones in a thin
rim; the zone of inclusions is superimpesed on guartz. grains which
extend from the core to the interior of the patch.

Other patches up to 1.8 mm in size are dominated by very fine to
fine grained gquartz, and contain locally abundant arsenopyrite and
chlorite, and minor calcite. Arsenopyrite forms grains up to 0.5 mm
in sizey a few larger ones contain an Inclusion up to 0.08 mm in size
of pyrrhotite. Some arsenopyrite are skeletal outlipes rimming patches
of chlorite or caléfte near coarse patches of arsenopyrite, Chlorite
generally is interstitial to quartz. Calcite forms a few patches of

grains associated with arsenopyrite. A few- patches consist of arsenopyrite

and chlorite. Apatite eccurs as extremely fine grained aggregates in a
few patches, mainly associated only with quartz. Sphalerite forms a few
grains up to 0.1 mm in size in a patchvwhich contains the largest
arsenopyrite grain; sphalerite contains minor exsolution blebe of
chalcopyrite. Chalcopyrite forms disséminated grains up to 0.03 mm in

size.
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Dev 87-03 112.1lm Andesite with Fragments of Diabase; Replacement
Patchesa of Quartz~Chlorite-Sericite and of

Calcite~Chlorite-Marcasite/Pyrite-(Sphalerite)

The rock is-a slightly porphyritic andesite dominated by plagioclase.
It contains fragments up to several mm across of fine grained diabase(?)

with minor plagioclase and hornblende phenocrysts in a groundmass of
lathy plagioclase and interstitial chlorite. Replacement patches in
andesite are mainly quartz-chlorite-(sericite-calcite}, and in diabase
are mainly calcite-marcasite/pyrite-~chlorite.

andesite (75% of total) diabase (10% of total)
phenocrysts phenocrysts
plagioclase 4- 5% plagioclase 1-14%
groundmass hornblende i-1
plagioclase 60-65 groundmass
chlorite 5- 1 plagioclase 4-6
Ti-oxide 1~ 1% chlorite 2-3
quartz - 1 Ti-oxide 0.2
apatite minor
replacement patches
1) 3% of total 2) 12% of total
quartz 2= 21% calcite 4- 5%
chlorite 0.5 marcasite 2- 3
sericite 0.3 chlorite 2- 3
calcite minor pyrite minor
marcasite/pyrite trace quartz minor
sphalerite minor
chalcopyrite trace

In the andesite, plagioclase forms euhedral prismatic phenocrysts
up to 1 mm in length. Alteration is strong to sericite. The groundmass
contains prismatic plagioclase grains from 0.05<0.2 mm in length in a
extremely fine grained aggmegate of equant plagioclase, with patches of
chlorite. Groundmass plagioclase is altered moderately to sericite.
Ti-oxide forms disseminated spots up to 0.03 mm in size. Quartz forms
scattered, commonly subrounded grains averaging 0.05<0.1 mm in size.
Apatite forms a few ragged prismatic grains up to 042 mm in lengthr
dusty inclusions are common.

In the diabase, plagioclase and hornblende each form minor prismatic
phenocrysts up to 1.3 mm in length. Plagioclase is altered completely
to sericite and hornblende is altered completely to chlorite-calcite.
The groundmass is dominated by prismatic plagioclase averaging 0.1~-0.2
mm in length with 20+25% interstitial chlorite patches, and dissemianted

spots of Ti-oxide.

Quartz-rich replacement patches, mainly in the andesite, are up to
1 mm in size. They are dominated by very fine to fine grained quartz,
with scattered patches of very fine grained chlorite. Sericite is
concentrated along the borders of some patches as extremely fine to
very fine grained aggregates. Calcite forms a few patches up to 0.05
mm in size. Marcasite/pyrite forms equant grains up to 0.05 mm in size.

Calcite~-rich replacement patches occur in the diabase; they are up
to a few mm across and are dominated by fine to medium grained calcite,
with patches of very fine grained chlorite and fo very fine to fine
grained quartz. Sulfides occur in cores of patches., Marcasite forms
patches up to 0.5 mm across of extremely fine grafned aggregates after
pyrrhotite, and also forms one large patch 1.5 mm across of grains
averaging 0.05-0.2 mm in size. The former have moderate to high aniso-
tropism and the latter have slight anisotropism.

{continued)
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Dev 87-03 112.1lm (page 2)

Pyrite forms a few subhedral to euhedral grains from 0.03-0.1 mm
in size intergrown with marcasite patches formed by replacement of
pyrrhotite. Sphalerite occurs along borders of marcasite and away from
iron sulfides as anhedral grains up to 0.18 mm across. It commonly
contains minor, tiny exsolution blebs of chalcopyrite. Chalcopyrite
also forms scattered anhedral grains from 0.01-0.02 mm in size, mainly
associated with marcasite.

The calcite-rich replacement patches commonly occur in the centers
of the diabase fragments; this and the slightly zoned nature of the
patches themselves give the patches in hand sample a strongly zoned
appearance.
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Dev 87-03 141.7m Porphyritic Andesite, Altered to K~feldspar; cut
by veins of Quartz-Marcasite-= (Chlorite-Kaoclinite)-

and of Calcite=Siderite(?)~Marcasite-Chlorite

The rock contains phenocrysts of plagioclase, hornblende, and minor
apatite in a very fine grained groundmass dominated by plagioclase with
much less chlorite. Plagioclase is moderately altered to K-feldspar, and
moderately to strongly replaced by sericite and calcite. Hornblende is
replaced completely by chlorite-(calcite~ Ti-oxide}). Veins up to 0.5 mm
wide are dominated by quartz-marcasite or calcite-marcasite.

phenogrysts veins and replacement patches
Eéigg?gig:e 23:%3% 1) quartz-marcasite~(chlorite-kaolinite)

: 3- 4%

gigiﬁégzss 1- 1} 2) calcite-marcasite~(chlorite~guartz)

. _ 1- 1%
§£?2i3§;228 %g_gg; 3) marcasite<~kaolinite~(chlorite) 0.5%
ggiggtze %;_g chalcopyrite trace
Ti{-oxide 1- 14 sphalerite trace
guartez. 0.5
marcasite 0.3
pyrite trace

Plagioclase forms euhedral prismatic phenocrysts up to 4 mm in length.
Alteration is moderate to dusty opagque patches, and moderate to strong
to sericite and/or calcite.

Hornblende forms subhedral to euhedral pheoncrysts from 0.3-2.5 mm
in size. It is altered completely to aggregates of very fine to extremely
fine grained chlorite, with scattered concentrations of Ti-oxide. Some
grains contain abundant Tivoxide aleng cleavage of original hornblende.
Some large grains contain abundaht patches of very fine to fine grained
calcite iIntergrown with chloriteéi calcite commonly contains abundant
dusty opagque inclusions.

Apatite forms subhedral to euhedral prismatic grains up to 0.5 mm
in length. Dusty inclusions are common, giving grains a color zonation
from colorless to light brown or greyish brown.

Groundmass feldspar forms prismatic to Irregular grains from 0.03-
0.1 mm in length, with grain size coarser towards one side of the section.
Locally, grains are moderately oriented to produce a flow foliation.
Plagioclase is altered moderately to K-feldspar; the latter was not
recognized in thin section, but is abundant as indicated by the stained
offcut block.

Chlorite forms interstitial patches of extremely fine grain size.
Calcite forms irregular replacement patches, mainly near the carbonate~
rich vein. Tivoxide forms disseminated patches averaging 0.01-0.02 mm
in size, and a few coarser aggregates up te 0.l-mm across. Quartz
forms scattered grains and patches of grains averaging 0.05«<0.1 mm in
grain size, Marcasite forms disseminated, irregular patches up to 0.1
mm across. Pyrite forms a few euhedral te subhedral grains up to 0,07
mm across.

A few veins are dominated by patchy aggregates of quartz and
maracsite of very fine grain size. Marcasite occups in two modes, as
extremely fine grained replacements of pyrrhotite, and as very fine
grained, subhedral to submosaic aggregates..Bnisotropism is slight to
moderate. Chlorite forms a few patches of very fine grains. Kaolinite
forms patches up to 0.15 mm in size of aggregates of eguant grains
averaging 0.002 mm in size. A replacement patch LI.7 mm across is
deminated by marcasite with interstitial kaelinite and minor chloxitej
textures are as in the veins.

{continued)
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Dev 87-03 141.7m (page 2)

One vein is dominated by carbonate with lesser marcasite and
minor chlorite and quartz. Calcite is concentrated along the centerline
of the vein.as discontinuous lenses. Bordering this is a zone dominated
by extremely fine grained carbonate with high relief (possibly siderite).
Marcasite forms lenses along the vein, in part on one side of the
carbonate vein, and in part occupying the entire width of the vein.
Textures are as in the quartz-rich veins. Chlorite and quartz each form
scattered patches of very fine to extremely fine grains (chlorite).
Adjacent to the vein, the groundmass is replaced by irregular patches of
calcite. Also sericite is more abundant than further away from the
vein.

Associated with patches of marcasite are scattered grains of
chalcopyrite and sphalerite averaging 0.02 mm in size.

One replacement patch 0.5 mm long consists of chlorite and sericite
in very fine grained aggregates, with each mineral occcupying one side
of the patch.
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Dev 87-04 14.7m Andesite Flow Breccia: Replacement patches of
Carbonate and ¢f Quartz~Pyrite=Chlorite~(Fluorite)

The rock contains fragments up to 1 cm in size of one type of

andesite flow énclosed in a second type of andesite flow. Replacement
patches of carbonate are mainly restricted to the second type of
andesite, whereas those dominated by quartz, pyrite and/or chlorite

occur in both rock types.

fragment 17-20%
main rock
phenocrysts
plagiocclase 8- 10%
hornblende 1- 2
groundmass
plagioclase 35-40
K-feldspar 3- 4
chlorite 12-15
Ti-oxide 1
replacement patches
carbonate 10-12
quartz - 1
pyrite 14-2
chlorite li-2
fluorite minor

The fragment contains phenocrysts of plagioclase up to 1.7 mm in
length and of hornblende up to 2.5 mm long. Plagioclase is altered
slightly to patches of very fine grained quartz and caleite, Phenocrysts
and groundmass contain abundant dusty semiopaque. Hornblende phenocrysts
are replaced completely by extremely to very fine grained aggregates of
sericite, chlorite, quartz, and Ti-oxide, with a few coarser grains of
quartz, or to irreqular intergrowths of carbonate and chlorite. The
groundmass is dominated by equant plagifoclase and much less chlorite and
quartz grains averaging 0.01-0.03 mm in size. Pyrite occurs as replace~
nent grains up to 0.5 mm in size in both types of phenocrvsts and in the
groundmass.

The main rock contains phenocrysts of plagioclase up to 1.2 mm in
length. Alteration is moderate te strong to irregular patches of
calcite, chlorite, quartz, pyrite, and flucrite. Hornblende phenocrysts
up to 1 mm across are replaced by intimate intergrowths of extremely fine
grained chlorite and very fine grained carhonate.

The groundmass is dominated by lathy to equant plagioclase grains
averaging 0.03-0.07 mm in size, with moderately abundant interstitial
chlorite and disseminated spots of Ti~oxide., Kxfeldspar is concentrated
near one corner of the section (as seen in the stained offcut block).

Replacement patches up to a few mm across are dominated by irregular,
fine to medium grained carbonate grains, commonly with porphyroblastic
textures. The mineral s calcite and/or dolomit&; relief is higher than
normal for calcite, yet the grains react moderately with dilute, cold
HCl.

Other replacement patches up to L mm in size are of very fine to
fine grains and aggregates of one or more of quartz, pyrite, chlorite,
and fluorite. Pyrite commonly forms subhedral to euhedral cubic grains
and a few patches up to 0.7 mm across., Locally associated with pyrite
1s minor marcasite, distinguished by slight to moderate anisotropism and
whiter color than adjacent pyrite. Fluorite forms. anhedral, equant grains
up to 0.3 mm across.
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Dev 87-04 26.3m Porphyritic Andesite with Replacement Patches and

Veins of Calcite~Quartz-Pyrite/Marcasite

The rock contains phenocrysts of plagioclase in a groundmass
dominated by plagioclase with lesser X-feldspar. Replacement patches and

veins are of very fine to fine grained calcite, quartz, and pyrite/
marcasite. Chlorite is concentrated moderately in a diffuse halo bordering

a large vein zone.

phenocrysts replacement patches, veins
plagioclase 10-12% calcite 10-12

groundmass quartz 4- 5
plagioclase 4§0-45 pyrite/marcasite 4- 5
chlorite 5- 7 chalcopyrite trace
K-feldspar 10-12(?) chlorite 1- 1% (in halo)
Ti-oxide k-1

Plagioclase forms anhedral to locally subhedral prismatic to equant
grains averaging 0.1-0.7 mm in size. Alteration is slight to locally
moderate to patches of calcite and of K-feldspar.

The groundmass contains scattered prismatic grains of plagioclase
up to 0.15 mm in size in a variable intergrowth of equant plagioclase
averaging 0.01-0.03 mm in size (locally 0.03+~0.05 mm), with much less
interstitial grains and patches of chlorite. K-feldspar was not identi-
fied in thin section except in plagioclase phenocrysts; the stained
of fcut block indicates that it is moderately abundant except near the
main vein zone. Ti~oxide forms a few patches up to 0.2 mm across and
abundant disseminated patches averaging 0.01~0.02 mm in size.

The rock contains replacement patches up to 1.5 mm in size dominated
by very fine grained quartz with lesser pyrite/marcasite and calcite.
Quartz patches are common with plagicclase phenocrysts. Calcite forms
irregular replacement patches of grains averaging 0.03-0.08 mm in size.
Pyrite/marcasite forms anhedral to subhedral patches of grains up to 0.2
mm in size, mainly associated with quartz. The sulfide has slight aniso-«
tropism. Locally anhedral sulfide grains surround euhedral quartz grains.
Chalcopyrite forms a few patches up to 0.03 mm in size.

The main vein zone is up to 3 mm wide and deminated by very fine
to fine grained calcite, with patches of pyrite/marcasite up to I mm
in size, and minor quartz, mainly assocfated with pyrite/marcasite. The
vein is of replacement oerigin, and caontains relic patches of groundmass
plagioclase. Chalcopyrite forms a few grains up to 0.05 mm in size,
mainly associated with pyrite/marcasite. In a halo up teo 0.5 mm wide
bordering the vein, chlorite is moderately concentrated in lensy patches
in the groundmass as very fine to extremely fine grained aggregates.
Pyrite/marcasite forms a very few wispy seams of extremely fine
grains. These are up to 1.5 mm long and 0.02 mm wide.
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Dev 87-04 50.3m Andesite Flow with Replacement Patches and Veins

of Calcite<Pyrrhotite/Marcasite«(Quartz)

The rock contains phenocrysts of plagioclase and much less horn~
blende in a variable groundmass deminated by plagioclase and chlorite.
Replacement patches and veinlets are deminated by calcite with lesser
pyrrhotite/marcasite and much less quartz and chlorite.

phenocrysts ‘replacement patches, veinlets
plagioclase 15x17¢% calcite 17<20%
hornblende 1i-2 pyrrhotite/marcasite 4~ 5

groundmass guartz. 2- 2%
plagioclase 40~45 chlorite -1
chlorite 10-12 sphalerite trace
Ti-oxide 1~ 1% e .
pyrrhotite 1< 1} sericite minor
chalcopyrite trace

Plagioclase forms subhedral to euhedral prismatic phenocrysts up
to 2.5 mm in length, and anhedral, ragged phenocrysts up te 0.8 mm in
size. Alteration is variable, with larger phenocrysts strongly altered
to calcite and minor quartz and pyrrhotite, and smaller ones slightly
altered to calcite and containing abundant dusty semiopaque.

Hornblende forms a few subhedral prismatic phenocrysts up to 1 mm
in size. It is altered completely to extremely fine grained aggregates
of sericite and chlorite with lesser quartz~rich patches. Chlorite is
pale brown in coleor.

The groundmass is variable, suggesting that two types of andesite
are present. Much of the sample has a groundmass of very variable grain
size, with abundant cearser grains ranging from 0.05-0.5 mm in length
in an extremely fine grained groundmass. Elsewhere in the gsample, the
groundmass is dominated by extremely fine grafned aggregates of plagio~
clase and chloriter chlorite appears to be more abundant in this zone
than in the one with coarser plagioclase.

Ti-oxide Fformsddisseminated patches up to 0.03 mm in size.

Pyrrhotite forms disseminated, anhedral grains and patches from
0.03-0,1 mm in average size. Chalcopyrite forms a very few grains up
to 0.05 mm across.

The replacement patches are irregular in outline and up teo several
mm across. Calcite fowms very fine to f£ine grained aggregates. Pyrrhetite
occurs in patches up to 1 mm across of very fine grained aggregates.
Some of these are freshp others are moderately to completely replaced
by secondary Fe~sulfides (marcasite % pyrite). These are extremely fine
grained and dusty in appearance, with lower veflectivity than pyrrho=
tite. In a few patches, well developed botryoidal replagement textures
were developed on the scale of 0.1+0.15 mm In size. Marcasite forms a
few patches of subhedral to submosaic grainsg patches are up to 0.6 mm
in size, with grains averaging 0.05<0.2 mm. Marcasite also forms a few
aggregates.of extremeyy fine grains with non-reflective material
intergrown along subparallel seams.Most marcasite probably is secondary
after pyrrhotiter the exception might be the subhedral to submosaic
aggregates.

Quartz is concentrated in a few patches, mainly with:marcasite,
as anhedral grains averaging 0.03~0.07 mm iIn size.

Chlorite forms extremely fine grained patches ¢f pale brown flakes.

Sphalerite occurs in a few patches of subhedral marcasite as
grains up to 0.2 mm in length. It is deep red<brewn in color.

The rock is cut by a late vein up to 0.3 mm wide of very fine to
fine grained calciter unlike mest calcite in the rock, this vein is
free of dusty hematite(?) inclusions. A late veinlet up to 0.03 mm
in width consists of extremely fine grained sericite.
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Dev 87-04 78.3m Slightly Porphyritic Andesite with Replacement
Patches of Actinolite<Calcite~Quartz and veins of Calcite~

Pyrite-Sphene~(Actinolite), Pyrite<Calcite, and Calcite.

The rock contains plagioclase and much lesser hornblende phenocrysts
in a groundmass dominated by plagicclase and actinelite. It contains

replacement patches of actinolite~calcitewguartz.up to 1 mm across.
A large vein and related patches is dominated by pyrite and calcite with
lesser actinolite and sphens. Smaller veinlets are dominated by calcite

and/or pyrite.

phenocrysts replacement patches

plagioclase T1-::8% actinolite 2~ 3%

hornblende minox calcite 2+ 3

groundmass quartz 0.5

plagioclase 60-65 pyrite 0.5

actinolite 15~<17 veins

K~feldspar 4~ 5 calcite-opagque~(actinolite-sphene) 4- 5%
Ti-oxide le 1% opague-calcite 0.2

pyrite minor calcite minor

chlorite minor

chalcopyrite trace

Plagioclase forms prismatic, subhedral phenocrysts averaging 0.7-
1.2 mm in size. Alteration is moderate to very fine grained calcite and
extremely fine grained actinolite, with moderately abundant dusty
semiopaque. Some grains are replaced almost entirely by calcite.

Hornblende forms a very few, subhedral, equant phenocrysts up to 0.5
mm across. They are altered completely to caleite-chlorite with minor
Ti-oxide.

The groundmass is dominated by plagioclase grains averaging 0.03-
0.l mm in size. Habit ranges from anhedral, slightly fnterlocking grains
to minor prismatic grains. Alteration is similar to that in the phenocrysts
Actinolite forms ragged, stubby prismatic grains averaging 0.05-0.07 mm
in length. K-feldspar was not recognized in thin sectionj; it is distri-
buted in patches in the rock as a replacement of plagioclase (see stained
offcut block). Ti-oxide forms disseminated patches averaging 0.02<0.07 mm
in size, with a few up to 0.15 mm long. Pynrite feorms scattered, euhedral
to subhedral grains averaging 0.07=0,1 mm in size. Chlorite occurs in one
lens 1 mm long as extremely fine grains., Chalcopywrite forms a very few,
equant, irregular grains up to 0.1 mm in size.

The: rock contains several replacement patches up to 1.5 mm in size
dominated by fine grained (0.07«0.15 mm) actinolite with lesser calcite
and gquartz. Some patches are dominated by calcité&; these are mainly neax
the main vein. Pyrite forms irregular replacement patches near the
main vein.

The main vein ranges from 0.3-2 mm in width. Much of it is dominated
by a very fine grained aggregate of pyrite, with moderately abundant
interstitial grains of quartz and of actinelite/tremolite. In parts of the
vein and in patches along its border, pyrite forms extremely fine
grained, braided aggregates intergrown intimately with the groundmass.
Calcite is abundant in patches in the vein, and forms replacement patches
along its borders. Actinolite forms scattered ragged prismatic grains
up to 0.2 mm in length. Sphene is concentrated in patches with pyrite
as anhedral to euhedral grains from 0.1-0.3 mm in average size,

A sharply defined vein 0.06<0.1 mm in width is dominated by
extremely fine grained pyrite and by caleite. In places they occupy
separate parts of the vein, and elsewhere, calcite cores are rimmed by
wispy selvages of pyrite. Late calcite veinlets are f£rom 0.01-0,03 mm
in width.
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Dev 87-04 107.8m Porphyritic Andesite with Calcite Replacement and
Veinlets; Disseminated Pyrite, Pyrrhotite

The rock contains phenocrysts of plagioclase and lesser ones of
hornblende in a groundmass dominated by plagioclase. Calcite forms
replacement patches in the groundmass, and a few veinlets up to 0.1 mm
in width. Disseminated sulfides include pyrite and pyrrhotite.
Hornblende phenocrysts are replaced by orange biotite.

phenocrysts veinlets

plagioclase 7- 8% calcite~ (pyrrhotite~pyrite) 1%
hornblende i~ 4
groundmass

plagioclase 75-80

chlorite 2= 3

calcite 8-10

pyrite li+2

pyrrhotite - 1

gquartz 0.5

Ti-oxide/ilmenite 0.1
chalcopyrite  trace

Plagioclase forms subhedral prismatic phenocrysts up to 1.7 mm
in size. Alteration is slight to moderate to patches of very fine
grained calcite and minor sericite.

Hornblende forms anhedral to euhedral phenocrysts up to 1 mm across.
Most are equant in outline, with borders ranging from diffuse to sharp.
Hornblende is replaced completely by extremely fine to very fine grained
aggregates of unoriented, pale to medium orange biotite flakes, in part
intergrown with plagioclase and/or calcite of the groundmass.

The groundmass is dominated by plagioclase, ranging from lathy
grains from 0.05<0.15 mm in length to anhedral grains from 0.01~0.03
mm in size. It is replaced slightly by sericite flakes. Chlorite forms
extremely fine grained, interstitial patches.

Calcite forms irregular replacement patches up to I mm in size.
Coarser grains commonly are porphyroblasti&; most grains average 0.0&~
0.1 mm in size.

' Pyrite forms euhedral to subhedral cubic grains averaging 0.2<0.4
mm in size. Some contain abundant tiny silfcate inclusions. Finer
grained pyrite (0.02<0.05 mm) commonly is anhedral.

Pyrrhotite forms irregular patches averaging ¢.02<0.1 mm in size,
with a few grains up to 0.15 mm long.

Quartz forms interstitial grains averaging 0.02<0.04 mm in size,
and is concentrated in a few replacement patches up to 1 mm in size,
in which it is intergrown with sulfides and sericite.

Ilmenite forms a few grains up to 0.1 mm in size, commonly
surrounded by rims of Ti-~oxide. Clusters of Ilmenite may have been
loci for sulfide replacement, as ilmenite patches cemmonly are associa~x
ted with sulfides. Tiroxide also forms disseminated grains averaging
0.0l mm in size.

Chalcopyrite forms a very few grains up to 0,03 mm in size., These
are disseminated in the rock and not associated with othar sulfides.

The rock is cut by veinlets up to 0.1 mm in width of very fine
grained calcite with scattered patches of pyrrhotite or pyrite of
similar grain size. One vein has a diffuse core of extremely fine
grain size containing calcite and moderately abundant dusty to
extremely fine grained opaque of uncertain compesition.




—y -3 0y 3y C3 33 ™3

3

3 3 3

(3

i
{

[— 3 [

-3

B S

p—

Dev L-10 Allan Ck. Andesite Lapilli Tuff

The rock contains fragments up to 1 cm in size dominated by two
varieties of andesite in a groundmass of plagioclase-quartz-sericite,
Pyrite forms disseminated grains and patches.

fragments (35-40%)

andesite A major

andesite B major

plagioclase grains major

andesite C minor one fragment
guartz aggregates minor
opaque-quartz-sericite~ _minor twe fragments
quartz grain apatite/ trace
groundmass

plagioclase 50-55%

sericite 5= 17

Ti-oxide 0.5

pyrite 2= 3

quartz replacement 0.3

chalcopyrite minor

Andesite A contains scattered plagioclase phenocrysts up to 0.7 mm
in size in a groundmass dominated by lathy plagioclase from 0.05-0.1 mm
in length, with 5-10% sericite and minor pyrite and Ti-oxide. Quartz
forms a few replacement(?) patches up to 0.5 mm across of very fine
grains, with minor associated sericite and pyrite.

Andesite B contains abundant plagioeclase phenocrysts from 0.5-2.5
mm in length in a groundmass dominated by sericite. Pyrite and Ti-oxide
form scattered grains up to 0.2 mm in size., and quartz forms a few

_replacement patches.

Andesite C consists of lathy plagioclase from 0.05«0.1 mm in grain
size with abundant interstitial Tivoxide, and with amoeboidal patches up
to 0.2 mm across of quartz and sericite intergrowths,

Smaller fragments from Andesite A’and Andesite B consist of plagio-
clase grains, and patches of sericite<rich groundmass.

Several fragments up to 0.5 mm in size consist of very fine grained
aggregates of quartz.

One unusual fragment 1.5 mm across: contains a core with abundant
carbonaceous (?) opaque surrounded by irrvegular patches of sericite and
of very fine grained apatite. Outwards from these awe spheroidal partial
rims of quartz up to 0.07 mm wide. Another patch consists of a.clusteriof
apatite up to 0.2 mm in grain size adjacent to patches of sericite.

Several fragments(?) up to 1 mm in size are dominated by crypto~
crystalline aggregates of unknown composition and light to medidm brown
color; these are intergrown with lesser sericite.

A very few fragments up to 0.25 mm in size are of gquartz grains.

The fragments are set in an extremely fine grained groundmass
dominated by plagioclase with lesser sericite (possibly of replacement
origin). Pyrite forms disseminated grains and cencentrations of grains
averaging 0.02-0.07 mm in size, with a few up to 0.4 mm across. Some
larger grains contain moderately abundant inclusions of Ti~oxide and/or
silicates. Ti~oxide forms disseminated, extremely fine grains.

Quartz forms a few patches up to 1 mm long of very fine grain size;
these appear to be of replacement origin.

Chalcopyrite occurs in one patch as an-agdregate 0.25 mm long of
very fine grains adjagent to a grain of Ti<oxide.of similar size.

The rock is cut by a discontinuous pyrite veinlet up to 0.03 mm
in width.

W
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Dev L-10 Allan Ck. Trib. Quartz-(Pyrite) Replacement

The rock is strongly replaced in various stages by quartz and

much less pyrite, with relic Ti-oxide clusters in the least altered
rock. Abundant cavities are lined by euhedrally terminated quartz
grains.

quartz

extremely fine grained 10-15%
very fine grained 30-35
fine to medium grained 40-45
pyrite 3- 4
Ti-oxide 0.2
sphalerite trace
calcite trace
cavities 5- 7

The least altered rock consists of extremely fine grained (0.01-0.03
mm) aggregates of quartz, with mederately abundant Ti-oxide as clusters
of subhedral grains averaging 0.0%-0.02 mm in size. No original textures
are preserved to indicate the nature of the parent rock.

These zones grade into coarser grained zones (0.03-0.07 mm) of
anhedral quartz, with minor to locally abundant euhedral to subhedral
grains of pyrite averaging 0.05-0.2 mm in size. Ti-~oxide forms dissemi~
nated grains and concentratfions, generally in lesser abundance than in
the extremely fine grained quartz. Calcite occurs as wispy, extremely
fine grained iIntergrowths in some gquartz grains.

Most strongly replaced rock consgists of fine to medium grained
quartz with minor pyrite and no Ti-oxide. These zones have euhedral
terminations against cavities. The cavitfes are up to several mm
across.

Pyrite grains are up to 0.4 mm in size {averaging 0.05-0.2 mm).
Associated with one patch of pyrite grains is an interstitial grain of
$phalerite 0.l5 mm across. Sphalerite is pale orangish grey in color,
indicating a low fron content.

Associated with pyrite in one cluster fs a grain of Ti-oxide 0.05
MM across.
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Dev Sump (22N, 9W) Dacite with replacement patches of Pyrrhotite-

Chlorite-Quartz.

The rock contains minor phenocrysts of plagioclase in an extremely
fine grained groundmass dominated by plagioclase, with lesser quartz
and minor K-feldspar and chlorite. Replacement patches and veinlets
consist of pyrrhotite, chlorite, and quartz.

phenocrysts
plagioclase i- I%
groundmass
plagioclase 70-78 K-feldspar 4- 5%
quartz 12-15
chlorite 3= 4
Ti-oxide 1
pyrrhotite 2~ 3
pyrite minor
chalcopyrite trace
apatite trace

Plagioclase forms a few prismatic to anhedral phenocrysts from 0.5-
1.5 mm in length. They are irregularly replaced by groundmass and quartz.

The groundmass is very variable in texture, suggesting that the
rock may be tuffaceous in origin. Some patches up to 1.5 mm in size
are dominated by equant plagioclase grains averaging 0.05 mm in size.
Much..of the groundmass consists of plagioclase aggregates averaging 0.0l-
0.03 mm in grain size. Quartz occurs in a variety of textures. It forms
a few patches up to 0.5 mm fn size of extremely fine grained aggregates.
More commonly it is intergrown with plagieclase as grains averaging 0.02-
0.03 mm in sizer quartz is moderately concentrated in patches up to 1.5
mm in size. Locally, quartz forms quartz=rich patches with grain size
from 0.03-0.05 mm. A few patches up to 1.5 mm in size are most probably
of replacement origin; these consist of grains from 0.05-0.13 mm in size.

Chlorite forms extremely fine, disseminated grains and patches in
the groundmass, and fs concentrated In replacement patches up to 1l mm in
size, in which it iIs intergrown with quartz and pyrrhotite.

Ti-oxide forms disseminated grains averaging 0.01~0.02 mm in size,
and is concentrated in a few patches from 0.l<0.7 mm in size. In some of
these patches it is associated with pyrrhotite.

pyrrhotite forms disseminated grains, patches and a few veinlets
with grain size averaging 0.,03-0.15 mm. Patches are up to 0.6 mm across.
Pyrrhotite veinlets are discontinuous and up to 0.05 mm wide.

Pyrite forms minor disseminated euhedral cubic grains from 0.03~
0.06 mm in size.

Chalcopyrite forms a very few anhedral grains from 0.01+-0.03 mm in
size.

Apatite forms a very few ragged, prismatic grains up to 0.1 mm long.

K-feldspar is concentrated in irregular patches (see stained
of fcut block). It was not identified in thin sectien, but is suspected
to occur in some quartz-bearing patches. It probably is a replacement
of plagioclase in plagioclase-rich patches.
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1st Creek, 50m East Dacite Tuff

The rock contains fragments of plagioclase and biotite phenocrysts,
and patches of dacite and of quartz aggregates in an extremely fine
grained groundmass dominated by plagioclase and sericite, with moderately
abundant disseminated pyrite and minor sphalerite. Veinlets are of very
fine grained quartz.

fragments veinlets
plagioclase 20-25% quartz 1}-2%
dacite(?) 5- 7

biotite 0.5

guartz aggregates 0.5

Ti-oxide minor
groundmass

plagioclase/sericite 60-65

pyrite 3- 4

Ti-oxide 0.2

zircon trace

replacement patches

sphalerite 0.1

Plagioclase forms anhedral to subhedral phenocrysts from 0.3-1.2 mm
in average size, with a few up to 3.5 mm across. Alteration is slight
to moderate to patches and disseminated grains of sericite.

Dacite(?) forms equant fragments averaging 0.1-0.3 mm in size. These
are altered completely to extremely fine grained,equant sericite with
moderate limonite giving the fragments a pale to light brown color. Many
fragments are rimmed by slightly coarser grained flakes of sericite.

Biotite forms ragged flakes from 0.3+l mm in size. Alteration is
complete to pseudomorphic muscovite and minor to maderately abundant
Ti-oxide. A few fragments consist of subparallel aggregates of extremely

fine grained sericité; these may be secondary after biotite or hornblende.

A few fragments up to I mm in length are dominated by guartz grains
averaging 0.05~0.08 mm in size, with minor Interstitial sericdte and
scattered opagque.

Ti-oxide forms a few prismatic grafns and clusters of grains from
0.2-0.6 mm in length. rThese probably are pseudomorphic¢ after sphene,
and consist of aggregates of extremely fine grains.

The groundmass is dominated by extremely fine grained (0.01-0.02 mm)
plagioclase, moderately replaced by sericite.

Pyrite forms disseminated patches and single grains, mainly anhedral
to subhedral in outline, and averaging 0.05<0.l1'mm in size, Larger
patches up to 0.5 mm across commonly have rounded outlines, and some are
C-shaped.

Ti-oxide forms disseminated grains averaging 0.01<0.02 mm {n size.

Zircon forms a few anhedral to subhedral equant to prismatic grains
from 0.03+0.1 mm in size,

One plagioclase phenocryst is replaced in part by an irregular
patch up to 1 mm across of very fine grained sphalerite, with minox
exsolution blebs of chalcopyrite averaging 2 microns in diameter.

The rock is cut by a few veinlets up to 0.15 mm in width of quartz
grains averaging 0.05-0.08 mm in size.

A few fragments consist of aggregates of a few plagioclase grains
and smaller biotite grains. The former ave from 0.5<l.2 mm in average
size, and the latter are equant, averaging 0.2 mm in size. Some of
these also contain patches of extremely fine grained sericite, similar
to those fragments described as dacite(?). An alternate interpretation
of the dacite(?) fragments is that they are altered hornblende.
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Equity Pit 1 Brecciated Dacite(?) in Kaolinite-rich Groundmass;

Veins and Replacement Patches of Quartz-Sphaleritev
(Chalcopyrite-Pyrite-Galena-Tetrahedrite)

The rock contains fragments from 0.1-20 mm in size dominated by
sericite, and probably originally an aphanitic dacite flow. They are
set in a groundmass of kaolinite with disseminated pyrite. Veins and
a few replacement patches are dominated by quartz and sphalerite,
with local concentrations of chalcopyrite, galena, tetrahedrite, and
pyrite. One vein contains an unusual patch dominated by Ti-~oxide.

fragments (40-45% of section) replacement patches, veins

sericite 40-43% quartz 4- 5%
quartz 1- 1% sphalerite 4- 5
chlorite 0.2 chalcopyrite 1
pyrite 0.3 galena 0.3
Ti-oxide 6.1 pyrite 0.3
groundmass tetrahedrite 0.1
kaolinite-(sericite) 35-40 chlorite 0.5
pyrite 2- 3 Ti-oxide 0.5
Ti-oxide 0.3

Fragments are dominated by extremely fine grained sericite, with
scattered coarser grained patches, commonly associated with replacement
patches of quartz. Some coarser grained sericite patches (averaging 0.03-
0.05 mm in grain size) contain a few randomly oriented grains up to 0. 15
mm in length of acicular amphibole(?), now replaced completely by
extremyly fine grained sericite. Pyrite and Ti-oxide form scattered
grains and patches from 0.02-0.07 mm in average size.

The groundmass is dominated by equant grains of kaolinite averaging
0.005+0.01 mm in size. These are stained pale to light brown by limonite.
Sericdite may be present as intimate intergrowths with kaolinite.

Pyrite forms disseminated, anhedral to euhedral grains averaging 0.02«
0.07 mm in size, with a few up to 0.15 mm across. Pyrite Is concentrated
locally in patches up to a few mm across, in which it ferms disseminated
grains in kaolinite. Tivoxide forms disseminated grains averaging 0.0l<
0.03 mm in size, with a few up to 0.07 mm across., Basewmetal sulfides
are very rare in the groundmass proper, and are mainoy restricted to
replacement patches and veins.

The rock contains a few veins up to I mm in width dominated by quartz.
and sphalerite. Quartz mainly forms very fine grained aggregates, commonly
oriented perpendicualr to wvein walls, and occupxring along the border of
the vein., Sphalerite is concentrated in the core of the veins as anhedral
grains averaging 0,05+«0.25 mm in size. These contain minor to abundant
exsolution blebs and trains of blebs of chalcopyrite. Passibly two stages
of exsolution occurred, with much finer grained blebs occurring between
the coarser trains of chalcopyrite.

In some patches in the veins, intimate intergrowths of sphalerite,
chalcopyrite, galena, and tetrahedrite form aggregates averaging 0,03<0,l
mm in grain size. Chalcopyrite, galena, and tetrahedrite are particularly
lntlmately intergrown. Pyrite forms scattered subhedral grains up to 0.7
mm in size associated with some of the base<metal patches. Chlorite occurs
surrounding and locally fntergrown with patches of base metal sulfides in
one vein; chlorite forms flakes averaging 0.03<0.05 mm in size.

Ti-oxide occurs in a patch up to 0.8 mm wide and 2.5 mm long associar~
ted with one vein of sphalerite~quartz., Ti#-oxide fowms extremely 'fine equant
grains intergrown with much less sericfite. The patch grades rapidly out
into the host rock (sericite) with moderately abundant Tivoxide at one end,
and at the other end ends abruptly at a quartzssphalerite vein. The
ralative ages of the two is uncertafin. One quartzvsphalerite vein contains
moderately abundant groundmass serfcite associated with sphalerite in the
core of the vein.
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Equity South Tail Pit Altered Volcanic Rock cut by Breccia Veins of

DI R G D AN B

Quartz-Pyrite-Arsenopyrite-Mineral X-Mineral Y

The rock is an extremely fine grained, mottled dacite(?) altered

completely to sericite with minor gquartz, Ti-oxide, and opagque. Quartz
forms replacement patches. The rock is brecciated, and the fragments

are healed by aggregates of quartz-sulfides. Pyrite and arsenopyrite
poth appear to be brecciated further, and healed by Mineral X, probably
a sulfo-salt. Mineral Y is associated with Mineral X, and is of unknown
composition.

sericite 35-40%
quartz li-2
Ti-oxide 4= 1
opaque 0.5
veins
quartz 17-20
pyrite 20-25
arsenopyrite 7- 8
Mineral X 4- 5
Mineral ¥ 2- 3
tremolite 0.3
sericite 0.3

The rock fragments are slightly mottled, with patches of extremely
fine grained sericite-plagioclase(?) surrounded by slightly coarser
grained sericite. Possibly the rock is similar to the footwall dacite
flow, but is more strongly altered. Alteration is somewhat coarser
grained along the border of the veins.

Quartz forms disseminated grains averaging 0.01-0.03 mm in size.
It also forms a few very fine grained patches of probable replacement
origin; these probably are related in origin to the véins.

Ti-~oxide forms disseminated spots averaging 0.01-0.02 mm in size.

Pyrite forms disseminated grains from 0.02+«0.03 mm In average size,
with a few coarser patches up to 0.4 mm across.

The veins contain patches of very fine to fine grained quartz.

In some of these, tremolite forms moderately abundant acicular grains
up to 0.1 mm in size. In others, quartz is free of fnclusions. Sericite
forms irregular patches associated with some quartz patches.

Pyrite forms anhedral grains and aggregates up to a few mm in grain
size. In places, pyrite is granulated along Irregular breccia veinlets
to very fine to extremely fine grained fragments

Arsenopyrite forms aggregates of very fine to fine grains of
subhedral to euhedral outlines. They commonl eccur along borders of
pyrite aggregates, and are Intergrown moderately with Mineral X on the
other side of the patches. Arsenopyrite locally is brecciated and
granulated.

Mineral X forms aggregates associated wifth arsenopyrite, and commonly
is interstitial to arsenopyrite and less commenly to pyrite. It was not
affected by the brecciation (indicating that ft was }later than the
sulfide brecciation) or it flowed and recrystallized during brecciation.
Patches are up to a few mm across, and cemmonly contain euhedral
grains of quartz from 0.05-0.2 mm in size. The -mineral is medium grey
in color, moderately hard, and isotropic. It-may be tetprahedrite.

Mineral Y is commonly intergrown coarsely with Mineral X. It is
slightly lighter grey in color, moderately soft, and slightly anisotropic.
It probably is a sulfosalt.
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Equity South Tail Footwall Dacite Flow

The rock contains subrounded grains and aggregates of very fine
grained plagioclase, possibly formed bv devitrification, in an extremely
fine grained groundmass of sericite/plagioclase. Pyrite and lesser
sericite form replacement patches in cores of larger plagioclase aggre-—
gates. Veinlets of chlorite-(quartz) are discontinuous and have prominent
chlorite~rich halos.

plagioclase grains, aggregates 35-40%

groundmass
plagioclase/sericite 60-65
Ti-oxide 0.5
quartz 0.1
replacement patches

pyrite 0.3
sericite 0.1
veinlets

chlorite- (quartz} 0.1

Plagioclase forms subrounded grains averaging 0.05-0.1 mm in size.
These are evenly distributed through the rock. Associated with them are
aggregates of similar grains and patches up to 1.5 mm long of slightly
finer grained aggregates of submosaic to irreqular texture. These
patches may have formed by devitrification of the groundmass. In some
of the larger patches, pyrite and lesser sericite form very irregular
replacement patches up to 0.7 mm in size of grains averaging 0.02+~0.05
mm. Sericite commonly occurs along borders of pyrite patches as unorien-
ted, extremely fine grained flakes.

The groundmass is domiinated by extremely fine grained plagioclase,
moderately replaced by sericite flakes. Quartz forms scattered grains up
to 0.05 mm in size. Ti-oxide forms uniformly disseminated grains averaging
0.01-0.02 mm In size, and a few patches up to 0,05 mm across.

The rock is cut by a few discontinuous veinlets up to 0.05 mm wide
of extremely fine to very fine grained chlorite with lesser patches of
guartz. Bordering the veins in a zone up to 0.! mm wide, the wallrock is
moderately replaced by extremely fine grained chlorite.
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STATEMENT OF QUALIFICATIONS

I, THOMAS GARAGAN, hereby certify that:

l. I am a geologist with Aurum Geological Consultants Inc.
of 604-675 West Hastings Street, Vancouver, B.C. and I
supervised the work described in this report.

2. I obtained a Bachelor of Science degree with Honours in
Geology from the University of Ottawa, Ontario, in 1980.

3. I am a fellow of the Geological Association of Canada
(F3819) and a member of the Mineralogical Association of
Canada and the Yukon Professlional Geoscientists
Soclety.

4, I have been engaged in mineral exploration and geological
survey mapping on a full and part time basis for 10 years,

of which 7 have been spent on mineral exploratlon programs
in the Canadian Cordillera.

3. I have no Interest in the claims or securities of Westview
Resources Ltd. and Normine Resources Ltd. nor do I expect to
obtain any.

6. I consent to the use of thls report in a company report or
statement, provided that no portion is used out of context

In such a manner as to convey a meaning differing materially
from that set out in the whole.

DATED at Calgary, Alta., this a day of Fh@umt), 1988.

ey

Thomas GaragdnyB.Sc., FGAC

AURUM GEOLOGICAL CONSULTANTS INC.
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_ AURUN GEDLOGICAL CONSULTANTS INC. ROCK SAHPLE LOCATION AND DESCRIPTION RECCRD
L Date:Novesber, 1987 Project: BEY & GO Claims frea: Stemart, B.C. - 93L/IE Page | of |
m Sampie No. Location Description Attitude Width fnalytical Results
| Au fg
ppb ppa

5732 #llin Creed Liaonite stained boulder 1n creak; boulder KH] 4.8
— Kest Fark sericitized tuff with 40% syrite cubes, 33 x 10ca
B 3733 All:r Creek Ligenite stained bouleer 1n creek;drusy boulger 16 5.8
L Wast Fork quartz with 23% fine grained pyrite cubes; 30 s Jen

several bouleers all along creek,

STo4 fllin Cresk Several boulders;sericidized l1thic lap- houlders {5 0.4
o West Fork illy tuff to biock tuff mth 59% zqgular 20 % 2k
. clasts of daciteyiocally brecoiated ard

pyritized.

3735 &!l1in Creak Rusty grey weatheringy strongly seeicit- conposite 3 A
B Host Fork &t 1rad lithic lapilly teff with 125 ehip aver
| Li0+30H drssanipatad ayrite, S reters

5756 Aliin Cragh 2t Sericitized lapilly tpéd, {3 5.8
l’ approx, L124308

3737 0id Kennecott Sericitized and ciay altered pyritic {3 0.4
[ trench appros. lapiilr tufd,
- L2320 '
- 37a8 Brill suap out- Sthici#ied light groy tuff with 3% f1ce %] g.4

crap L20K/9W grained d:sseminated pyrite,
AURUM GEOLOGICAL CONSULTANTS INC.
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STATEMENT OF COSTS

1. Labour:

Project Supervision, Data Compilation; Normine Resources & Bernie
Kahlert,

Bernie Kahlert, P. Eng.: 7 days @ $300/day $ 2,100.00
Gary Nordin, B.Sc.: 14.75 days @ $300/day 4,425.00
Subtotal $ 6,525.00

Project Supervision, Geological Mapping and Report Writing; Aurum

Geological Consultants Inc.

Tom Garagan, B.Sc., FGAC: 28 days @ $225/day $ 6,300.00
Pat Garagan, B.Sc.: 0.5 days @ $180/day 90.00
Harmen Keyser, B.Sc., FGAC: 0.5 days @ $225/day 112,50
Doug Rawsthorn, B.Sc., P.Geol.: 3 days @ $200/day 600.00

Subtotal $ 7,102.50

Soil Sampling, Prospecting, Surveying, Expediting, etc; CJL Enterprises.

L.B. Warren (Supervisor): 16.5 days @ $200/day $ 3,330.00

E. Shaede (Supervisor): 11 days @ $200/day 2,200.00
D. Anderson {(Sampler,Prospector,Cook): 27 days

@ $125/day 3,375.00
A, Cardinal (Sampler,Prospector): 12 days

@ $125/day 1,500.00
D. Stroet (Geophysical Helper,Sampler,
Core Splitter):14 days @ $125/day 1,750,00
K. Stroet (Geophysical Helper,Sampler,

Core Splitter):6 days @ $125/day 750.00

C. Anderson (Sampler) 2 days @ $125/day 250,00

Subtotal $13,125.00

Total Labour $26,752.50

2. Drilling:
Tonto Drilling of Burnaby, B.C.

Footage: 2,141 ft NQ,NW @ $22.75 to $23.50/ft $48,956.00
Hourly Charges:Move,Set Casing,Water supply

Survey 7,175.00
Materials: 3,271.00
Mob/Demob: 4,000.00

Total Drilling Charges $63,402,00

AURUM GEOLOGICAL CONSULTANTS INC.
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3. Bulldozer:

D-6 cat rental from Larry Palmer of Burns Lake,B.C.

23 days @ $200/day

4. Tree Snipper & Removal & Truck for Cat Mob: Road

Smokey Logging Ltd.: $
Monolith Holding Ltd:
Tweedsmuir Trucking:

Total Road Work

4. Geochemistry:

Min-En Laboratories Ltd.
252 so0il samples for 31 element ICP
@ $6.50/sample $
252 soil samples for Au wet @ $4.50/sample
252 soil sample preps @ $0.90/sample
190 rock & core samples for 31 element ICP
@ $6.50/sample
190 rock & core samples for Au wet
@ $4.50/sample
252 rock & core preps @ $0.90/sample
Rush Charges:
Shipping Charges:

Subtotal $

Chemex Labs Ltd.
171 rock/core samples:Au FA/AA+32 element
ICP @ $13.50/sample $
171 rock/core sample preps @ $3.00/sample
- 6% client discount -
Shipping Charges

Subtotal $
Total Geochemical Costs

5., Truck Rental & Fuel

Aurum Geological Consultants Inc.:
4x4 Nissan:22 days @ $50/day $
Fuel:

Subtotal $

CJL Enterprises Ltd.
33 vehicle days @ $65/day 3

AURUM GEOLOGICAL CONSULTANTS INC.

Building

2,884.05
4,200.,00

2,392,.30

1,638.00
1,134.00
226.80

1,235.00
855.00
171.00

1,152,775
309.42

6,721.97

2,308.50
513.00
169.29
228,72

2,880.93

1,110.00
256.44

1,356.44

2,145,00

$ 4,600.00

$ 9,476.35

$ 9,602.90
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Bernie Xahlert: $ 238,00

Total Truck Rental $ 3,739.53

6. Geophysics: Geotronics - IP survey

2 man crew + instruments Sept 14-17, 1987

6 days @ $1200/day $ 7,200.00
Mob/Demob fixed charge 2,000.00
Total Geophysical Costs $ 9,200.00

7. Field and Camp Expenses: food,flagging tape,maps,radios,
survey equipment rental,etc.

Aurum Geological Consultants Inc: $ 46.46
CJL Enterprises Ltd.: 3,334.98
Total Field Expense $ 3,381.44

8. Travel Expenses:

Aurum Geological Consultants Inc: $ 377.17
Normine Resources Inc: 2,037.74
Bernie Kahlert: 239.70
Total Travel Expenses $ 2,654.61

9., Shipping Expenses: Reports,Gear,Parts

Aurum Geological Consultants Inc: $ 148,50
Canadian Airlines: 110.65
Direct Express: 52,30
Regal Express: 11.90
Total Shipping Expenses $ 323.35

10. Report Preparation Costs: Photocopying,Reproductions,binding,drafting

Aurum Geological Consultants Inc: $ 1,181.11
Linda G. Connor Drafting: 488.75
Vancal Reproductions: 138.36
Western Reproductions: 405,34
DES 0'Shannessy: 267.50
Bernie Kalhert: 6.50
Total Report Preparation Costs $ 2,487.56

11. Thin Section Study:

Vancouver Petrographics: $ 2,332,00

AURUM GEOLOGICAL CONSULTANTS INC.
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12, Telephone:

Aurum G<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>